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PREFACE. 

;Much  has  been  written  on  various  subjects  connected  with  Domestic 

;  Economy  ;  and  it  was  the  wish  of  the  late  Mr.  Longman  many  years  ago  to 

:  see  collated  into  one  large  volume,  for  the  convenience  of  reference,  inform- 

;  ation  useful  to  persons  who  have  to  superintend  domestic  establishments, 

1  but  which  was  then  scattered  in  fragments  through  thousands  of  pages. 

'  The  difficulties  attending  such  a  compilation  had  long  prevented  its  execu- 

ition,  since  it  was  found  upon  trial,  tliat  little  had  been  published  suited  to 

I  the  advancing  state  of  science. 

To  conduct  such  a  work  became  at  length  the  occupation  of  the  present 

Editor,  whose  task  has  been  to  select  and  arrange  the  subjects,  and  to  treat 

I  them  as  he  best  could,  consistently  with  his  own  views  and  the  limits  of  the 

[publication.  To  tliis  labour  he  has  devoted  what  time  he  could  spare  from  liis 

[professional  pm'suits  during  the  last  ten  years,  and  the  work  being  now  com- 
ipleted  it  may  be  proper  to  inform  those  to  whom  he  is  best  known  as  a 

1  Geologist,  what  circumstances  led  the  publishers  to  request  him  to  undertake 

;such  a  task.     He  had  been  educated  as  an  architect,  and  forty  years  ago 

Ihe  had  been  intimately  acquainted  with  Count  Rumford,  who  put  him  in 

1  possession  of  the  principles  relating  to  Domestic  Economy,  for  which  he  was 

■so  deservedly  celebrated.    He  had  also  been  the  first  officer,  in  point  of 

ttime,  that  was  appointed  in  the  "Royal  Institution  of  Great  Britain,  for 

t  the  Application  of  Science  to  the  Common  Purposes  of  Life,"  to  the  founding 
'  of  which  Count  Rumford  had  so  materially  contributed.    While  in  that  Li- 
sstitutiori,  the  Editor  had  designed  and  superintended  the  building  of  the 

Theatre  for  Lectures  and  the  Chemical  Laboratory ;  and  it  was  his  province, 

during  the  first  years  of  that  establishment,  to  occupy  himself  with  the 

-subject  of  warming  buildings  by  the  best  construction  of  chimney  fire- 
I  places,  stoves,  and  other  methods,  as  well  as  with  ventilation,  lighting,  and 

'the  application  of  the  principles  of  Count  Rumford  to  the  improvement  of 

warious  useful  kinds  of  apparatus.    It  was  conceived  that  some  of  the  expe- 

i-ricnce  thus  acquired  might  be  available  in  such  a  woi'k  as  the  present ;  and 
'that,  by  incorporating  the  principal  modern  improvements  in  Domestic  Eco- 

nomy, the  object  might,  in  some  degree,  be  attained. 

It  may  be  proper  to  state  the  views  which  have  guided  the  Editor  througli- 

out  the  work,  "Without  going  into  the  subject  of  education,  the  present  state 
of  society,  the  use  and  abuse  of  time,  it  cannot  but  be  admitted  that  it 

is  extremely  desirable,  on  many  accounts,  that  tliose  who  occupy  elevated 
positions  in  the  social  scale  sliould  possess  that  species  of  information, 
which  would  assist  them  in  fulfilling  their  domestic  duties.  This  kind  of 
information,  however,  is  not  easily  acquired  in  a  desultory  inunner,  parti - 
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cularly  at  the  time  of  life  wliou  it  is  first  wanted,  and  required  to  be  brought 
into  i^lay. 

The  Editor  is  of  opinion  that  the  heads  of  families  should  not  be  con- 

tented with  the  knowledge  that  may  be  gained  from  uneducated  persons 

Avho  necessarily  commit  innumerable  errors  in  their  reasoning ;  but  that 

they  should  understand  the  rationale  of  the  various  processes  put  in 

practice  by  others,  which  alone  can  give  them  the  power  of  distinguishing 

between  what  is  judicious  and  what  is  faulty.  To  say  nothing  of  the 

female  portion  of  society,  who  are  more  particularly  expected  to  regulate 

and  direct  domestic  alFairs,  there  are  many  situations  in  which  some  ac- 
quaintance with  domestic  matters  is  indispensable  even  to  the  lords  of  the 

creation.  This  is  more  especially  the  case  with  officers'  in  the  army  and 
navy,  and  with  those  who  emigrate,  or  form  colonies. 

It  is  vain  to  expect  many  valuable  improvements  from  persons  who  have 

only  what  is  termed  mere  practise  to  depend  upon  :  by  frequently  repeating 

the  same  operations,  they  acquire  a  certain  degree  of  skiU,  but  being  with' 
out  principles  to  guide  them,  their  attempts  at  improvement  too  often  prove 

abortive ;  and  if  some  scientific  acquirements  be  essential  to  the  progress  of 

the  domestic  as  well  as  the  other  arts,  to  whom  should  we  look  for  the  posses- 

sion of  these  advantages  ?  The  answer  is  obvious — to  those  possessed  of 
affluence  and  leisure,  who  have  alone  the  means  of  attaining  it  sufficiently. 

It  would  be  useless  to  pursue  this  subject  farther ;  and  thus  much  has  been 

said  to  account  for  some  peculiarities  in  the  present  work,  where  the  Editor 

has  adverted  to  this  subject. 

The  Editor  ventures  to  hope,  that  to  many  this  suggested  union  of  science 

with  practice  will  not  prove  irksome ;  on  the  contrary,  he  is  satisfied  that 

much  rational  amusement  may  be  derived  from  the  exjieriment.  It  may 

not  be  necessary  for  every  one  to  brew  or  to  bake,  make  wine,  or  light  a  fire  ; 

yet  to  go  through  each  of  these  operations  once,  so  as  to  comprehend  the  prin- 

ciples upon  which  success  depends,  may  really  be  made  an  entertaining  occu- 
pation. 

In  another  point  of  view,  it  may  be  observed,  that  some  pei*sons  unac- 
quainted with  the  intimate  connection  that  exists  between  the  several 

bi'anches  of  human  knowledge,  have  wondered  how  chemistry  could  be  useful 

to  a  cook,  or  the  philosophy  of  heat  to  a  housemaid  ;  and  ai'e  consequently 
inclined  to  ridicule  what  they  look  upon  as  the  pedantry  of  science.  But 

it  ought  to  occasion  no  surprise  that  the  knowledge  of  the  properties  of 

steam  should  be  necessary  to  those  who  constantly  use  it,  or  that  some  ac- 
quaintance with  tlie  theory  of  ventilation  should  direct  the  practice  of  those 

wlio  have  to  cliange  the  air  of  our  apartments.  The  wonder,  indeed,  is,  or 

should  be,  that  each  should  perform  his  duties  efficiently,  without  some  ac- 
quaintance with  those  laws  of  nature  wliicli  liave  been  included  in  the  tern\ 

Philosophy. 

To  illustrate  still  farther  liis  general  views,  the  Editor  will  now  advert 

briefly  to  the  manner  in  which  he  has  ti-eated  each  of  his  subjects. 
The  subject  of  Building  naturally  claijned  his  first  attention;  but  the 

views  by  which  he  was  guided  in  introducing  this  branch  of  the  work,  as 

well  ns  (lir  naliirc  of  the  information  conveyed,  arc  so  fully  described  in  the 
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\Work  itself,  as  to  render  it  superfluous  to  enlarge  upon  it  here.  The 

>3ubject  of  "Warming  is  not  so  well  understood,  even  by  men  of  science  : 
nand  though  the  limits  of  the  work  precluded  the  possibility  of  entering  so 

t'fuUy  into  the  subject  as  the  Editor  could  have  wished,  yet  he  trusts  that  his 

03pinions,  being  the  result  of  long  experience,  will  be  regarded  as  sound  and 

itrustworthy. 

Ventilation  is  now  beginning  to  be  considered  important ;  but  it  is  evi- 

(flent  that  to  practise  this  with  effect,  a  knowledge  of  the  theory  is  indis- 

ipensable.  Artificial  illumination  is  more  witliin  the  power  of  persons  of 

little  science,  but  valuable  improvements,  as  abeady  remarked,  are  seldom 

Iperfected  by  them  alone.  In  this  part,  the  Historical  Account  of  Lamps, 

aand  the  description  of  the  most  important  Appai'atus  for  Artificial  Light, 
nmay  claim  some  attention  on  the  score  of  originality. 

The  subject  of  ordinary  Fui-niture  is  better  known  ;  and  indeed  it  may 
aappear  to  some  little  necessary  to  have  collected  so  much  matter  in  this 
Itbranch  of  the  work  :  but  the  Editor  was  of  opinion  that  collecting  in  one 

\work  the  vai'ious  articles  of  household  furnitui-e  would  be  useful  to  those 

mho  are  beginning  house-keeping,  to  whom  the  greatest  part  of  the  work 
iis  particularly  addressed.  < 

The  subject  of  Food  is  one  of  the  most  important  and  interesting  in 

[Domestic  Economy,  and  can  never  be  treated  satisfactorily  without  alluding 

\to  chemical  and  physiological  science.  The  Editor  has  endeavoured  to  steer 

nil  medium  coui'se  between  what  might  be  considered  as  scarcely  intelligible 

tto  the  general  readei",  and  the  mere  form  of  receipts.  He  has  endea- 

wom'ed,  indeed,  to  tempt  the  reader  to  an  investigation  of  what  has  hitherto 
libeen  much  neglected  by  the  public  in  general,  and  left  almost  solely  in  the 
lihands  of  medical  men.  On  the  subject  of  Beverages,  many  erroneous 
oopinions  prevail,  and  health  demands  that  it  should  be  better  understood, 

nt  may,  perhaps,  be  supposed  that  he  is  an  alarmist  with  respect  to  adul- 

tterations,  and  that  he  has  followed  the  example  of  the  author  of  "  Death  in 

tthe  Pot ;  "  but  he  has  carefully  avoided  stating  any  thing  for  which  he  had 
mot  sufficient  authority ;  and  he  has,  in  many  cases,  suppressed  what  he 
bbelieved  to  be  true,  lest  it  should  appear  to  throw  some  doubt  upon  the  rest. 

The  description  of  the  materials  for  the  cook,  and  the  philosophy  of  the 

(■2ulinary  art,  have  been  kept  distinct  from  the  mere  practice  of  cookery, 
libecause  many  might  be  desirous  of  understanding  the  first  without  wishing 
ito  go  into  the  details  of  the  latter ;  and  likewise  because  the  Editor  was 

'Ideficicnt  in  the  practical  knowledge  which  has  been  supplied  by  a  lady, 
whose  experience  in  this  part  of  Domestic  Economy  enabled  her  to  treat  it 
with  propriety.  And  here  it  may  be  proper  to  state  exactly  what  por- 
itions  of  the  work  were  executed  by  the  late  Mi-s.  Parkes.  To  her  are  due 
ilthc  whole  of  Book  VL,  "On  the  Duties  of  Household  Servants;"  Books 

XII.,  XIII.,  and  XIV.,  "  On  English  and  French  Cookery ;  "  and  Book 
>XXVI.,  "  On  the  Preservation  of  Health  with  Hints  on  Domestic  Medicine," 
I  the  latter  being  principally  supplied  by  her  son,  Mr.  Parkes,  a  surgeon,  and 
'the  article  on  "Bathing"  by  the  Editor.  For  all  the  rest  of  the  work 
'the  present  Editor  is  alone  responsible. 

"With  regard  to  Dress,  he  has  contented  himself  with  describing  the  usual A  4 
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materials,  with  the  arts  of  manufacturing  them,  and  has  added  some 

information  on  the  Toilette,  which  he  trusts  will  be  found  conducive  to 
health. 

In  his  project  for  a  Still-room,  the  Editor  has  suggested  a  kind  of  apart- 
ment in  which  certain  experiments  might  be  carried  on,  compatible  with 

modern  science,  and  in  which  philosophical  chemistry,  applicable  to  domestic 
purposes,  might  be  substituted  for  the  practice  of  former  times. 

The  account  of  Carriages  is  altogether  new.  Some  directions  respect- 
ing stables  and  horses  are  necessarily  added.  The  Dairy,  both  as  to 

its  construction  and  the  operations  of  making  butter  and  cheese,  next  suc- 
ceeds ;  and  this  is  followed  by  the  management  of  the  various  domestic 

animals.  The  last  article,  "  On  Health,"  wiU,  no  doubt,  be  found  to 
convey  valuable  information  in  aid  of  professional  assistance. 

To  treat  so  many  subjects  with  the  necessary  care,  and  within  a  limited 

space,  has  demanded  considerable  research,  great  caution  in  balancing 

opinions,  and  much  industry  in  forming  the  heterogeneous  mass  of  ma- 
terials of  which  the  work  is  composed  into  one  compact  body.  It  would 

have  been  easy  to  have  published  miscellaneous  scraps  as  information  was 

gained,  but  this  would  not  have  answered  the  end  proposed,  —  that  of  ex- 
plaining the  elementary  principles  upon  which  each  branch  depends. 

In  conclusion,  the  Editor  begs  leave  to  express  a  hope  that  his  labour 

has  not  been  misapplied,  and  that  the  mass  of  matter  here  brought  together 

will  be  found  deserving  the  attention  of  the  public.  He  may  add,  that  all 

the  woodcuts  have  been  executed  from  drawings  made  by  himself,  mostly 

from  original  objects. 
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ON  THE  DOMESTIC  RESIDENCE. 

CHAPTER  I. 

CHOICE  OF  A  SITUATION. 

TOne  of  the  first  objects  ■which  usually  engage  the  attention  of  those  who  are  just  setting 
^50Ut  in  life,  and  on  the  eve  of  forming  a  domestic  establishment,  is  the  acquisition  of  a 

ddwelling.  In  England  it  is  generally  the  desire  of  every  one  whose  finances  can  afi'ord 
iiit,  to  have  a  house  of  his  own.  In  other  countries,  even  wealthy  families  are  often  con- 
''tented  to  occupy  a  part  of  a  large  mansion  ;  but  this  practice  is  inconsistent  with  those  views 
'Of  domestic  comfort  which  an  Englishman  looks  forward  to  at  his  own  fireside,  where  he 
nmay  plan  his  arrangements  of  a  permanent  nature  without  molestation.  This  feeling  is 
ppeculiarly  characteristic  of  England ;  and  the  anticipation  of  these  domestic  pleasures  is 
iiperhaps  one  of  the  strongest  inducements  to  those  exertions  of  industiy  which  are  not 
-surpassed  in  any  other  part  of  the  world.  The  great  improvements  which  have  been 
nmade  of  late  in  the  interior  of  our  houses  are  in  a  great  measure  the  result  of  this  national 
:rtaste. 

1.  The  primary  consideration  in  the  choice  of  a  residence  is  generally  the  situation;  and 
I  the  next  is  the  suitableness  of  the  building  to  the  wants  of  the  family  that  is  to  inhabit  it. 
lit  is  not  always  the  good  fortune  of  those  who  are  desirous  of  possessing  a  house  of  their 
lown  to  meet  with  one  that  will  suit  them  in  every  respect,  and  more  particularly  when 
'they  have  limited  themselves  to  a  particular  locality.    A  house  already  built  may  stand 
in  need  of  some  repair  —  perhaps  to  be  juodemised,  or  to  have  additions  made  to  it;  and 

"■where  considerable  alterations  are  required,  it  may  be  a  question,  which  is  too  seldom 
asked,  whether  it  would  not  be  better  to  build  a  new  one  :  for  it  happens  not  unfrequently 
'that  from  one  alteration  giving  rise  to  another,  the  expense  of  these  at  last  exceeds  the 
cost  of  a  new  house.  To  make  a  judicious  choice  of  a  residence,  it  is  therefore  necessary 
that  the  intended  occupier  should  not  only  well  consider  his  principal  wants,  but  under- 

stand all  the  essential  points  to  be  attetided  to  in  supplying  them.  An  improper  choice 
•is  often  very  difficulfto  remedy,  and  may  destroy  nuich  of  the  comfort  that  was  antici- 
rpatcd.  To  supply  the  requisite  information  on  tliis  subject  will  therefore  be  our  first 
endeavour. 

2.  The  situation  of  a  domestic  residence  may  be  conveniently  reduced  to  three  classes  — 
that  of  a  town,  suburban,  and  a  country  house;  each  of  which  has  its  peculiar  advantages. 

•3.  A  residence  in  town  is  superior  to  any  other  for  social  intercourse  and  varied  enjoyment 
by  means  of  public  and  private  parties,  theatres,  concerts,  balls,  public  libraries,  museums, 
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exhibitions  of  -works  of  art,  with  numerous  opportunities  of  acquiring  general  knowledge. 
In  the  choice  of  a  town  residence,  one  must  be  guided  not  only  by  ])eculiar  views,  but  by 
the  comparative  healthiness  of  the  street  —  its  aspect,  neighbourhood,  and  many  other 
local  circumstances,  which  arc,  in  general,  pretty  well  imderstood.  Not  only  the  width 
of  the  street,  but  its  dil'ection,  is  important :  one  running  east  and  west  must  have  one 
front  of  the  houses  looking  to  the  north,  and  deprived  of  the  sun  almost  the  whole  of  the 
day,  while  the  other  is  exposed  to  its  full  radiance. 

4.  A  suburban  residence,  or  one  in  the  environs  of  a  city  or  town,  offers  some  advan- 
tages that  cannot  be  obtained  by  living  in  town.  The  situation  is,  in  general,  more 

healthy,  the  air  not  being  so  much  contaminated  by  the  thousands  of  chimneys  that  are 
perpetually  throwing  out  smoke  and  deleterious  gases.  Ground  not  bfcing  so  valuable  as 
in  town,  many  more  conveniences  can  be  acquired,  such  as  a  garden,  and  perhaps  a  field 
or  two,  attached  to  the  house  ;  and  this  additional  space  may  ba  built  upon,  according  to 
any  proposed  plan.  Thus  this  kind  of  residence,  while  it  possesses  many  of  the  advan- 

tages of  the  country,  such  as  good  air  and  plenty  of  room,  may  at  the  same  time  enable 
the  occupier  to  enjoy  occasionally  the  conveniences  of  a  town  life.  The  pleasure  to  be 
derived  from  a  garden,  and  from  the  cheerful  and  enlivening  effect  of  trees  and  vegetation 
in  general,  together  with  quiet  and  absence  of  smoke,  and  innumerable  disagi-eeable  objects 
constantly  presented  in  cities,  are  circumstances  worthy  of  consideration.  It  should  be  men- 

tioned, however,  that  in  the  immediate  vicinity  of  towns  the  atmosphere  is  still  in  some 
degree  charged  with  noxious  matters,  particularly  when  the  wind  blows  in  certain  direc- 

tions;  and  therefore,  in  order  to  enjoy  the  full  benefit  of  pure  air,  it  is  necessary  to 
remove  to  a  sufficient  distance  beyond  their  influence, 

5.  T7tose  who  resolve  to  settle  cnlirelyin  the  country,  at  a  distance  from  large  towns,  must 
make  up  their  minds  to  be  deprived  of  many  of  those  advantages  of  a  town  and  suburban 
life  which  we  have  enumerated.  The  opportunities  for  social  intercourse  must  in  general 
be  more  limited,  and  even  the  proximity  of  neighbours  may  not  be  agreeable.  The  varied 
amusements  which  town  affords  can  only  be  expected  at  long  intervals.  In  return  for 
these  deprivations,  perfectly  pure  air  may  be  obtained  ;  also  retirement,  and  a  species  of 

independence,  with  a  distinct  class  of  enjoyments.  '  But  except  those  who  try  a  country 
life  have  some  resources  within  themselves  productive  of  amusement  and  agreeable  occu- 

pation, the  want  of  society  will  often  cause  such  a  life  to  feel  dull.  Mere  walking  or 
riding  to  preserve  or  improve  health  is  frequently  irksome,  and  should  therefore  be  con- 

nected with  some  object.  The  study  of  some  of  the  numerous  branches  of  natural  history 
will  present  an  inexhaustible  field  for  agreeable  observation.  Tlie  operations  of  gardening 
are  to  some  highly  amusing ;  but  the  cultivation  of  plants  will  prove  doubly  interesting- 
to  enlarged  and  inquiring  minds,  if  they  add  to  it  some  acquaintance  with  vegetabl-e 
physiology  and  the  theory  of  agriculture.  The  resources  afforded  by  reading  are  well 
known ;  but  it  is  not  so  generally  understood  how  much  pleasure  is  derivable  from  the  power 
of  drawing  and  painting,  nor  how  much  the  arts  of  design  unveil  to  their  votaries- 
innumerable  beauties  in  nature. 

6.  Very  large  estates  are  commonly  subdivided  into  farms,  or  portions,  which  are  let 
off  at  certain  rents  to  cultivators,  with  a  view  of  producing  income  to  the  proprietor.  In 
this  case,  he  may  either  have  a  residence  or  demesne  on  the  estate,  or  he  may  live  elsc- 
■where. 

7.  The  management  of  a  farm,  which  includes  agriculture  and  all  the  arts  connected 
with  it,  forms  a  subject  of  vast  extent  and  importance  ;  and  will  be  best  studied  in  works 

devoted  to  that  object,  such  as  "Loudon's  Encyclopedia  of  Agriculture." 
8.  The  choice  of  a  situation  fur  a  demesne  on  a  large  estate  must  depend  upon  numerous 

local  circumstances;  for  though  it  might  appear  that  the  centre  of  the  estate  holds  out 
most  advantages,  yet  these  may  be  more  than  counterbalanced  by  others,  depending  upon 
soil,  aspect,  roads,  picturesque  api)earance  of  the  country,  ueighbourhood,  &c. 

9.  With  respect  to  climnic,  there  can  be  no  doubt  that  upon  the  whole  a  temperate  cli- 
mate is  best ;  but  the  degree  of  temperature  best  suited  to  particular  individuals  must 

depend  upon  their  constitution,  feelings,  and  habits.  Between  the  northern  and  southera 
parts  of  Mritain  there  is  a  considerable  difference  in  the  clinuite.  Tlie  south  coast  of  Bri- 

tain is  allowed  to  enjoy  milder  winters  than  any  other  part,  and  is  therefore  much 
resorted  to  by  invalids,  or  those  whose  constitutions  demand  a  mild  air.  On  the  contrary, 
some  prefer  a  residence  in  a  mountainous  district,  where  the  bracing  atmosphere  invigo- 

rates the  system.  Before  determining  ou  a  |)articular  part  of  the  country  to  settle  in,  it 
would  be  well  to  visit  it  at  various  seasons  of  the  year ;  for  nothing  can  be  more  different 
than  a  mountainous  region,  a  plain,  and  even  the  sea  coast,  at  different  seasons. 

10.  The  healthiness  of  the  situation  is  the  most  important  consideration  of  all  in  fixing 
on  a  s])ol  to  reside  in.  This  depends  upon  the  air,  dryness  or  dampness,  soil  and 
exposure,  tlie  vicinity  of  various  objects,  character  of  the  surface,  &c.  Regard  must  like- 

wise be  had  to  the  constitution  of  the  occupier.  In  ancient  times,  the  necessity  of  defence 
caused  the  dwellings  of  the  wealthy  to  be  strong-holds  built  upon  the  tops  of  hills,  where 
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ithey  were  necessarily  exposed  to  cold  winds  ;  and  when,  in  peaceable  times,  this  necessity 
mo  longer  existed,  it  became  the  fashion  to  fly  to  the  opposite  extreme,  and  to  build  houses 

iin  the  lowest  situations,  as  being  the  most  sheltered.  But  this  gave  rise  to  still  greater  in- 
oconvenience, — that  of  confined  and  unhealthy  air;  and  many  old  mansions  may  be  seen 

pplaced  in  the  bottoms  of  valleys.  It  is  to  be  observed  that,  contrary  to  the  opinion  often 
^expressed,  the  richness  of  the  vegetation  by  no  means  proves  the  salubrity  of  the  air  in 
i-which  it  grows ;  for  it  is  known  that  plants  flourish  luxuriantly  in  an  atmosphere  that 
would  be  dangerous,  or  even  fatal  to  human  life. 

11.  A  gently  elevated  situation  is  generally  the  most  healthy.  When  the  surface  of  the 

jground  is  hilly,  there  is  seldom  a  perfect  calm  for  a  long-continued  time  during  bright 
ssunshine  ;  for  one  side  of  the  hills  being  warmed  by  the  sun  more  than  the  other,  a  cor- 
rresponding  inequality  is  occasioned  in  the  warmth  of  the  air,  and  this  gives  rise  to 
ccnrrents  or  breezes ;  whereas,  in  a  dead  flat,  this  effect  does  not  exist,  and  there  the  most 
ssteady  climate  may  be  expected.  Gentle  breezes  are  extremely  agreeable  in  close  sultry 
weather,  but  this  frequent  change  from  warm  to  cold  is  apt  to  prove  injurious  to  those 
rwho  have  weak  lungs  :  such  persons  also  find  a  hilly  situation  inconvenient,  as  they  suffer 
cmuch  from  the  fatigue  of  walking  up  the  slopes.  Although  a  level  plain  exhibits  none  of 
!!the  picturesque  and  beautiful  prospects  that  are  seen  from  rising  ground,  and  may  be  hot 
iiand  sultry  while  a  hilly  situation  enjoys  a  cooling  breeze,  yet,  on  the  other  hand,  it  is 
feasiest  laid  out  in  walks,  and  is  preferable  for  gardens  and  the  cultivation  of  plants. 

12.  Exposure  and  Aspect. —  These  terms  are  employed,  the  fii'st  to  express  the  conipara- 
tiive  liability  to  be  affected  by  certain  winds,  the  latter  by  the  sun's  rays.  A  situation 
(exposed  to  violent  or  cold  winds  from  any  cause  is  not  desirable ;  and,  in  some  cases, 
Mong  observation  is  necessary  to  ascertain  accurately  to  what  winds  particular  localities 
.:are  most  exposed.  In  most  places  there  are  prevailing  winds  that  blow  more  in  one 
'idirection  than  in  any  other ;  and  more  particularly  in  elevated  situations.  A  house  is 
iimore  exposed  on  the  side  of  the  rising  ground  towards  the  point  from  which  such  winds 
''blow  than  on  the  opposite  side.  When  there  are  many  hills  together,  a  prevailing  wind 
iimay  be  so  deflected  that  a  house  may  be  more  aifected  when  not  quite  facing  it ;  not- 

withstanding, in  some  cases,  as  in  the  vicinity  of  large  cities,  the  side  most  exposed  to 
lihe  prevailing  winds  will  be  best,  because  least  liable  to  be  annoyed  by  the  smoke. 

13.  The  aspect  has  much  influence  on  the  warmth  and  general  comfort  of  a  dwelling.  A 

^southerly  aspect  has  the  advantage  of  the  sun's  rays  during  the  greater  part  of  the  day  ; aan  aspect  to  the  north  never  has  full  sunshine,  and  is  therefore  cold  and  cheerless.  Au 
:;aspect  to  the  east  has  the  sun  only  in  the  morning ;  one  to  the  west,  only  in  the  evening. 
UVith  respect  to  the  views  from  the  house,  with  an  aspect  due  south  the  objects  opposite 
lare  all  in  shade  in  the  middle  of  the  day,  and  the  contrary  is  the  case  with  one  to  the 
naorth  ;  but  in  the  morning  and  evening,  in  both  cases,  they  are  partly  in  light  and  partly 
ran  shade.  Grounds  sloping  to  the  south  are  sooner  dried  by  the  sun  after  rain,  and  are 
I'less  covered  with  snow  than  when  they  slope  to  the  north  ;  the  advantage  of  a  southerly 
-slope  is  particularly  observable  in  gardens  which  produce  earlier  crops  of  vegetables,  fruit, 
aand  flowers,  than  a  northern  one. 

14.  The  sea  side  has  been  much  resorted  to  of  late  on  account  of  its  benefit  to  health, 
unot  merely  for  sea-bathing,  but  for  the  air  alone  ;  and  it  is  rather  remarkable  that  its 
ipeculiar  salubrity  should  not  have  been  noticed  formerly,  for  it  is  not  perhaps  above  fifty 
oor  sixty  yeai's  that  the  benefit  of  sea  air  has  been  particularly  noticed. 

1.5.  A  situation  near  a  lake  or  broad  l  iver  has  some  of  the  properties  of  one  near  the 
<fiea :  it  is  cooler  in  summer  and  warmer  in  winter  than  an  inland  situation,  because  the 
water  being  less  warm  there  than  the  land  gives  out  less  heat  to  the  air  in  summer  :  and 
lithe  water  having  lost  the  least  heat  in  winter,  cools  the  air  least.  The  temperature  of  the 
iatmosphero,  therefore,  in  the  vicinity  of  large  masses  of  water,  is  more  uniform  than  that 
"over  land.  Currents  of  air  or  wind  are  likewise  more  easily  created  when  water  is  near  ; 
l^because  the  land,  being  most  heated  by  the  sun's  rays,  occasions  an  ascent  of  the  air  in 
'the  daytime  :  hence  the  sea  and  land  breezes  of  warm  climates.  The  banks  of  a  river 
aare  often  preferred  for  the  beauty  of  the  prospects,  and  the  convenience  of  fishing;  but 
'they  are  unhealthy  if  there  is  any  marsh  land  near,  which  gives  rise  to  the  ague  and 
"fevers,  from  the  noxious  effluvia,  called  malaria,  generated  by  the  decomposition  of  plants 
■Ithat  grow  in  the  water.  A  wide  sluggish  river  like  the  Thames  is  apt  to  have  mists  and 
■fogs  on  its  surface.  Sea  marsh  is  the  most  unhealthy  of  all.  Peat  moss  is  entirely 
idifferent  from  marsh,  and  is  not  unliealthy. 

10.  The  nature  of  the  soil  is  an  object  of  great  consideration  in  choosing  a  spot  to  build 
on.  When  gardens  and  pleasure  grounds  are  required,  it  is  very  desirable  that  (he  soil 
should  be  fertile  ;  but  when  a  garden  alone  is  wanted,  and  particularly  if  on  a  small  scale, 

'the  absence  of  a  rich  soil  may  not  be  a  serious  objection,  since  (he  soil  can  be  improved by  art.  But  in  all  cases  a  dry  soil  is  essential ;  for  though  by  artificial  means  the  wet 
may  be  prevented  from  penetrating  the  walls  of  the  house,  yet  the  air  in  a  daui])  situation 
is  always  loaded  with  moisture,  which  is  not  onlv  disagreeable  but  unhealthy.  An 
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eminence  is  generally  dry,  or  at  least  it  is  usually  capable  of  being  rendered  so  by  draining, 
which  can  scarcely  be  effected  in  a  valley  or  very  low  situation.  But  a  spot  may  be 
rather  elevated,  and  yet  neither  be  dry  nor  healthy;  for  there  may  be  hills  of  greater 
height  in  the  vicinity,  or  it  may  be  backed  by  or  surrounded  with  thick  woods,  that  render 
it  liable  to  springs  of  water  and  stagnant  air  impregnated  with  noxious  exhalations  from 
decayed  leaves.  A  strong  clayey  soil  is  retentive  of  surface  water,  and  difficult  to  drain  ; 
hence  it  is  unpleasant  to  walk  upon  after  rain,  and  is  easily  broke  up  by  horses  and  cattle : 
it  is  also  the  worst  for  gardens,  for  which  the  best  is  a  loamy  soil.  A  gi-avelly  soil  on  an 
eminence  is  dry ;  but  on  a  flat  it  is  apt  to  generate  damp  in  the  lower  parts  of  a  house, 
because  the  water  finds  its  way  from  all  parts  of  the  gravel  into  the  hollow  made  by  the 
foundation.  The  richest  soil  on  an  estate  is  not  always  the  most  suitable  for  the  mansion, 
though  the  most  valuable  for  agriculture. 

17.  The  subsoil  is  sometimes  of  more  importance  than  the  soil ;  for  though  the  latter 
may  be  improved,  the  former  scarcely  ever  can.  A  bad  subsoil  is  extremely  injurious  to 
the  thriving  of  trees,  which  constitute  one  of  the  greatest  ornaments  of  a  country. 

18.  Trees  near  a  mansion  are  agreeable,  forming  a  pleasing  composition  with  the  archi- 
tecture, affording  shady  walks  in  summer,  and  sheltering  the  house  from  high  winds ; 

but  if  near  the  house,  and  too  tall  or  too  close  together,  they  obstruct  the  light,  prevent 
the  free  circulation  of  air,  and  render  the  ground  damp  :  also  the  decaying  of  the  leaves 
in  autumn,  and  the  rank  vegetation  under  them,  sometimes  give  rise  to  unwholesome 
exhalations. 

•  19.  In  general  fine  prospects  from  the  house  are  desirable  ;  but  tastes  differ  in  this 
respect,  some  preferring  that  the  place  of  residence  should  be  rather  secluded,  and  that  the 
prospects  should  be  at  a  little  distance  to  be  reached  by  a  short  walk.  It  is  agreeable  if 
the  views  from  the  house  have  a  kind  of  intricacy  by  which  successive  distances  may  be 
marked,  and  prevent  any  positive  limit  from  appearing,  the  boundary  of  the  property 
being  surrounded  by  a  haha  instead  of  a  wall. 

20.  A  good  supph/  of  water  is  essential  to  the  comfort  of  every  residence,  and  should  be 
one  of  the  first  things  inquired  about  in  choosing  a  spot  to  build  on  :  the  supply  should 
not  only  be  abundant,  but  the  water  should  be  of  the  best  quality.  The  water  of  a  river 
or  stream  is,  in  general,  the  softest ;  though  sometimes  that  of  wells  or  springs  is  equally 
so.  If  there  is  no  water  apparent,  it  will  be  proper  to  try  by  boring  whether  a  well  can 
be  sunk  with  advantage  ;  but  on  no  account  should  any  building  operations  for  a  dwelling 
house  be  commenced  imtil  the  existence  of  good  water  at  the  place  be  ascertained,  or  the 
means  of  transporting  it  from  a  convenient  distance.  Artesian  wells  may  sometimes  be 
formed.  When  no  other  supply  can  be  obtained  in  a  spot  where  it  is  resolved  to  build, 
recourse  may  be  had  to  the  rain  water  collected  on  the  roof,  and  conveyed,  after  having 
been  filtered,  to  well-constructed  tanks.  It  has  been  calculated  b}'  Waistell  that  the 
average  quantity  of  water  which  falls  on  a  square  yard  of  surface  in  Britain,  in  a  year,  is 
126  gallons  ;  consequently  100  square  yards  of  roof  will  give  12,600  gallons  :  this  will 
serve  to  show  what  roofing  will  be  required.  For  further  information  on  the  subject  we 

refer  the  reader  to  Book  viii.  chap.  1.  "On  Water." 
21.  TTie  best  situation  for  a  mansion  is,  in  general,  on  the  south  side  of  a  gentle  eminence, 

as  the  soil  is  most  likely  to  be  dry,  or  capable  of  being  rendered  so  by  draining.  This 
situation  is  also  most  likely  to  be  free  from  noxious  exhalations  and  mists,  and  to  enjoy 

the  full  advantage  of  the  sun's  rays.  We  may  observe  that  the  above  hints  for  assisting 
in  the  choice  of  a  situation  will  apply  equally  in  the  case  of  a  house  already  built,  as  to 
that  of  selecting  a  spot  to  build  upon. 

CHAP.  II. 

CLASSES  OF  DOiMESTIC  BUILDINGS. 

The  subject  of  situation  having  been  discussed,  the  attention  will  now  be  directed  to  the 
kind  of  domestic  building  required.  In  the  following  considerations  we  will  suppose  that 
a  new  house  is  to  be  erected,  since  it  is  evident  that  by  this  means  alone  all  the  varied 
wants  of  different  individuals  can  be  completely  supplied. 

22.  The  kind  of  house  must  evidently  be  determined  by  the  rank  and  wealth  of  the 
person  who  is  to  occupy  it,  the  extent  and  habits  of  the  family,  their  tastes,  and  indeed  all 
those  circumstances  in  private  life  that  are  too  well  known  to  be  enumerated. 

Domestic  residences  in  this  country  vary  in  size  and  style  by  an  infinity  of  shades ; 

but  in  ordinary  estimation  they  are  divisible  into  several  classes ;  as  the  palace  —  the  ex- 
tensive town  and  country  mansions  of  any  of  the  royal  family,  or  of  noblemen  —  the  town 

house  or  villa  of  the  wealthy  commoner—  the  residences  of  an  almost  infinite  variety  of 
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Ihhe  middle  classes — the  house  of  the  tradesman  and  mechanic — the  cottage  of  the 
bahourer.  No  rule  can  be  laid  down  by  which  these  different  classes  of  dwellings  can  be 

u.ceurately  separated  and  defined ;  yet  there  is,  and  ought  to  be,  a  general  feeling  of  pro- 
jsriety  as  to  the  character  which  each  should  possess. 

23.  The  Legislature,  by  the  "  Biiildimj  Act,"  has  divided  all  buildings  in  London  and 
Westminster,  and  places  within  the  bills  of  moi;tality,  into  several  rates  or  classes,  for  the 

?iiurpose  of  subjecting  them  to  various  regulations,  partly  for  strength,  and  partly  for  security 

ujid  the  prevention  of  fires,  and  in  part  to  improve  the  ventilation.  Many  of  the  regula- 
;iaons  will  be  mentioned  when  we  treat  of  "  Construction." 

CHAP.  m. 

ON  THE  VARIOUS  STYLES  OF  ARCHITECTURE  EMPLOl'ED  IN  DOJIESTIC 
EDIFICES  IN  BRITAIN. 

IxNTRODUCTiON.  —  Having  resolved  on  building,  there  still  may  be  some  difficulty  in 
Bixing  on  the  style  of  architecture.  In  some  countries  custom  and  fashion  are  so  dominant, 
ihhat  one  style  is  universal ;  and  then  there  is  no  embarrassment,  except  as  to  size,  and  the 
stirrangement  of  particular  details.  So  it  was  in  England  a  few  centuries  back ;  but  in  the 
I'oresent  day  we  can  scarcely  be  said  to  have  a  prevailing,  certainly  not  a  national  style. 
IThe  styles  of  architecture  of  various  countries  have  been  imported,  and  forms  long  since 
pbbsolete  have  been  revived.  Thus  we  have  the  Grecian,  the  Grceco-Roman,  the  Norman, 
Ihhe  Gothic,  the  so  called  Elizabethan,  &c. ;  and  of  these  several  modifications.  Those  who 
h. iave  studied  antiquities  and  architecture  may  have  some  predilection  in  favour  of  one  of 
ihhese  styles,  or  their  architect  may;  and  then  it  may  be  easily  decided  which  is  to  be 
iiidopted.  But  when  this  is  not  the  case,  it  becomes  a  grave,  and  not  always  an  easily 

siolved, question,  "in  what  style  shall  the  new  house  be  built?"  Architecture  not  being  a 
^^subiect  very  generally  understood,  some  remarks  upon  it  may  be  proper  before  we  pro- 
cceed ;  sufficient,  at  least,  to  direct  attention  to  the  chief  distinctive  points  that  characterise 
Ihhe  several  styles. 

24.  Architecture,  considered  as  a  suhject  of  taste,  demands,  like  many  other  subjects,  a 
foaculiar  study  of  its  principles.  Taste  is  always  the  result  of  actual  knowledge  and 
«xperience  added  to  soimd  judgment,  and  is  not  an  intuitive  faculty.  Some,  no  doubt, 
haave  minds  so  organised,  as  to  perceive  more  readily  than  others,  the  relations  of  various 
i'ideas  and' feelings,  and  so  far  appear,  to  have  naturally  more  taste.  But  architecture 
T'-equires  a  great  variety  of  acquired  knowledge  to  estimate  it  truly ;  even  an  acquaintance 
with  its  history  is  essential  towards  forming  a  good  architectural  critic.  In  painting  and^ 
Msculpture  there  is  nature  to  refer  to,  of  which  all  men  are  more  or  less  judges;  but  itf 
aarchitecture,  though  its  forms  may  at  first  have  been  in  a  great  measure  imitative,  yet  the 
('original  prototypes  enter  but  in  a  small  degree  into  the  whole  subject  in  the  present  state 
oof  the  art,  which  is  founded  more  upon  utility  and  customs  arising  out  of  our  wants.  The 
L'^ienuine  beauty  and  merit  of  architecture,  indeed,  consists  mostly  in  fitness,  and  adapt- 
aation  to  a  purpose;  and  when  this  principle  is  lost  sight  of,  as  is  too  often  the  case,  nothing 
rsan  be  more  unmeaning,  and  even  ridiculous,  than  descriptions  of  its  imaginary  or  supposed 
ibharacter  and  excellences.  No  art  requires  more  than  architecture  the  curb  of  philo- 
S'sophic  inquiry  into  its  principles.  If  permitted  to  run  wild  under  the  influence  of  certain 
ffeelings  produced  by  the  imagination,  it  loses  its  true  dignity,  and  degenerates  into 
lafFectation. 

2.5.  Notwithstanding,  however,  that  the  chief  merit  of  architecture  coTisists  in  its  applica- 
iii.ion  to  useful  purposes,  yet  it  is  universally  admitted  that  it  is  capable,  like  other  branches 
I'of  fine  art,  of  producing  pleasurable  ideas,  and  of  displaying  the  progi'ess  and  refinements 
"Df  society.    Indeed,  so  important  is  it  in  this  point  of  view,  that  the  very  character  of  a 
i.  Qation  depends  in  no  small  degree  upon  the  style  of  its  buildings,  both  public  and  private. 
IBut  if  the  general  dill'usion  of  a  taste  for  ornamental  architecture  be  desirable,  the  intro- 
'ifluction  of  a  sp\irious  taste  is  to  be  guarded  against.  Bad  taste,  like  bad  habits,  is  diflicult 
I'to  eradicate  ;  and  some  persons  become  after  a  time  wedded  to  their  opinions  or  feelings, 
iwhich  they  persevere  in  with  an  obstinacy  often  great  in  proportion  to  the  degree  in 
*which  they  are  erroneous.  It  is  likewise  unfortunate  for  this  art,  that  its  errors  cannot 
■be  rectified  so  easily  as  some  others.  An  absurd  fashion  in  dress  may  be  changed  in  a 
•season ;  but  a  house  erected  in  bad  taste  remains  for  many  years  a  monument  of  the 
want  of  judgment  in  the  architect,  and  perhaps  in  the  possessor. 

Wc  have  stated  that  in  order  to  understand  the  various  styles  of  architecture,  some 
acquaintance  with  its  history  is  essential.  In  the  following  slight  sketch  wc  shall  confine 
ourselves  to  domestic  buildings. 

B  3 
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SKETCH  OF  THE  HISTOUY  OF  STYLE  IN  DOMESTIC  ARCHITECTUIiE. 

26.  Our  knowledge  is  extremely  limited  respecting  the  private  dwellings  of  the  Tarious 
nations  of  antiquity.  We  have,  indeed,  the  descriptions  of  a  few  in  classical  writings,  and 
there  are  some  actual  remains  in  Pompeii ;  but  though  from  the  latter  we  may  derive  mucli 
information  as  to  the  distribution  of  the  apartments  and  their  manner  of  decoration,  yet 
they  are  in  too  ruined  a  state  to  exhibit  completely  the  designs  of  the  interior  of  the  houses. 
Notwithstanding  the  taste  exhibited  in  many  parts  of  these  antique  domestic  dwellings, 
yet  they  were  very  deficient  in  many  circumstances  which  afford  so  much  comfort  in 
modern  times,  particularly  in  their  want  of  glass  windows,  and  the  various  modes  of  pro- 

ducing artificial  warmth  which  render  our  houses  so  agreeable  in  all  weathers.  It  does  not 
appear  that  it  was  the  custom  among  the  ancients,  until  a  late  period,  to  effect  in  the  exterior 
of  their  ordinary  domestic  dwellings  any  approach  towards  the  magnificent  style  of  their 
public  edifices;  and  we  may  perhaps  consider  this  as  a  proof  of  their  judgment,  since  it 
preserved  the  great  distinction  of  character  which  ought  to  form  one  of  the  elements  of 
architectural  design.  For  the  Temple  was  reserved  the  lofty  and  conspicuous  portico,  with 
its  pediment  filled  with  rich  sculpture;  and  on  the  Forum  and  other  national  edifices  were 
lavished  those  examples  of  superbly  decorative  architecture,  whose  fragments,  having 
survived  the  ̂ vreck  of  ages,  still  excite  our  admiration.  But  the  habitations  of  individuals 
were  at  first,  in  all  probability,  but  sparingly  so  ornamented,  and  were  chiefly  remarkable 
for  their  interior  arrangements.  The  same  thing  may  be  observed  in  those  parts  of  the 
world  where  the  style  of  domestic  architecture  is  still  influenced  by  the  habits  of  the 
classical  period.  Wealth,  and  its  attendant  luxury,  at  length  produced  ostentation,  and 
with  it  bad  taste.* 

27.  It  is  remarkable,  that  at  an  early  period  in  the  history  of  Greece,  architecture  as  well 
■  as  sculpture  had  arrived  at  the  highest  degree  of  perfection  ;  and  the  exquisite  taste  ex- hibited in  what  remains  to  us  of  tlieir  edifices  excites  our  utmost  admiration.  But  these 
remains  consist  chiefly  of  temples,  which,  though  individually  different,  have  a  great 
similarity  of  character  ;  and  there  is  little  to  guide  us  in  forming  ideas  of  the  style  adopted 
in  other  buildings.  The  columns,  with  their  entablatures,  that  always  surrounded  their 
temples,  gave  them  their  chief  character ;  and  these  are  distinguished  into  various  kinds, 
which  are  now  termed  the  "  orders  "  of  Grecian  architecture.  Three  orders  are  properly 
Greek  -r-  the  Doric,  Ionic,  and  Corinthian ;  named  from  the  several  places  where  the)-  were 
invented,  or  chiefly  employed.  We  have  perfect  examples  of  them  still  remaining  in 
antique  buildings. 

Fig.  I.  2. 
Fiq.  1.  is  a  part  of  the  shaft  of  a  Greek  Doric  column,  with  its  entablature,  such  as  it 

is  seen  in  the  Parthenon  at  Athens;  it  is  distinguished  by  the  peculiar  flutings  on  the 

column,  and  the  want  of  a  base  to  the  shaft.  A  good  example  may  be  seen  in  the  portico 

of  the  Colisseum,  Regent's  Park,  London. 
Fiq.  2.  is  an  example  of  the  Doric  order  as  altered  by  the  Romans,  and  such  as  iiad 

been"  used  by  the  architects  of  the  Cinque  Cento  period ;  it  is  still  employed  imdcr  the name  of  riie  Roman  Doric. 

•  Vitnivhis,  an  nrcliitfct  probably  of  the  Augii8t.iii  ago,  has  doscribcd  tlic  intprlor  arranRcuiriit  of 
ItoiDan  (lwclliiiR.1 ;  anil  to  his  work,  and  those  of  his  commentators,  we  refer  the  reader  who  is  dcsirons  of 
innuirhig  into  the  subject.  But  information  may  be  more  easily  obtained  from  "  GcU's  Pompeii,"  the 
"  Library  of  Entertaining  Knowledge,"  ami  other  modern  works. 
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Fig.  3.  is  an  example  of  the  Greek  Ionic,  from  the  "  Antiquities  of  Ionia;"  it  is rremarkable  for  the  beauty  of  the  large  volutes  in  the  capital. 

Fig.  3.  Fig.  4. 

Fig.  4.  is  the  Ionic  order  as  executed  by  the  Bonmns,  and  as  used  by  the  moderns  previous 
ito  their  kno-wledge  of  the  Greek  Ionic.    The  capitals  have  smaller  volutes. 

Fig.  5.  is  the  Greek  Corinthian  order,  as  it  is  seen  in  the  Choragic  monument  at  A  thens. 
Fig.  6.  is  the  Corinthian  order  as  executed  by  the  Romans,  and  as  it  is  generally  adopted 

by  the  moderns.    The  capitals  are  decorated  with  the  sculptured  leaves  of  the  acanthus. 
Two  other  orders  liave  been  added,  but  these  are  not  Greek. 
Of  the  Tuscan  order  we  have  no  antique  example  ;  and  what  has  been  given  by 

modern  writers  and  architcct.s  (Jig.  7.)  is  founded  merely  upon  the  description  of  Vitru- 
vius.  The  other,  called  the  Compusilc  (fg.  8.),  is  altogctlier  a  Roman  invention,  formed 
by  placing  the  Ionic  volutes  on  the  leaves  of  the  Corinthian  capital. 

Fig.  9.  is  the  front  of  a  Greek  temple,  ■which  has  served  as  the  prototype  to  so  many 
modern  porticoes. 

28.  What  was  the  earliest  style  of  architecture  employed  in  Home  is  not  known  ;  but  it 
appears  that  on  their  conquest  of  Greece  the  Romans  borrowed  from  that  country  much 
of  the  style  of  architectural  decoration  :  they  did  not,  however,  copy  the  Greek  manner 
entirely,  but  altered  it,  probably  to  adapt  it  to  their  own  taste,  and  for  other  reasons  with 
which  we  are  not  well  acquainted.  Suffice  it  here  to  notice,  that  the  style  observed  in  the 
ruins  of  antique  Roman  buildings  is  very  different  from  wliat  is  to  be  seen  in  the  ancient 
remains  of  Greece,  as  may  be  observed  in  the  examples  we  have  given  above. 

B  4 
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29.  On  the  revival  of  the  arts,  tlie  Italian  architects  borrowed  from  the  antiquities  of Italy,  and  not  from  those  of  Greece  ;  and  as  it  was  known  that  the  Romans  were  in- 

Fig.  7.  „. 

debted  to  Grecian  art  in  a  gi-eat  measure,  it  was  supposed  that  the  styles  of  architecture 
in  Greece  and  Italy  were  not  materially  different  ;  the  whole,  therefore,  passed  under  the 

name  of  Grecian  architecture.  The  visit,  however,  thit  was  paid  to  Greece  by  Messrs. 
Stuart  and  Revett,  disclosed  to  us  the  actual  style  of  the  Greeks,  and  proved  that  it  was 
very  distinct  from  the  Roman  style.  The  accurate  and  beautiful  publication  of  the  "  Anti- 

quities of  Athens,"  by  Stuart,  put  architects  in  possession  of  the  true  Greek  style ;  and 
after  some  contest  as  to  its  superiority,  long-rooted  prejudices  being  difficult  to  eradicate, 
it  came  into  fashion  here  as  well  as  the  Roman.  It  does  appear,  however,  that  each  of 
these  varieties  of  style  possesses  a  peculiar  merit ; 
hence  they  are  both  preserved,  and  we  have  now 
a  Greek  and  a  Roman  architecture :  but  the 
difference  is  observable  ratlier  in  the  detail  than 
in  tiie  general  appearance,  as  may  be  observed 
in  the  above  wood  cuts.  One  difference  we  may 
also  notice.  It  is  a  remarkable  fact  that  the 
ancient  Greeks  do  not  appear  to  have  been  ac- 

quainted with  tlie  use  of  the  arch  ;  at  least  no 
authenticated  antique  example  proves  that  thoy 
were  :  nor  does  it  seem  clear  by  whom  this 
very  useful  kind  of  construction  was  discovered. 
But  it  appears  to  have  been  practised  by  the 
Romans  in  the  time  of  their  kings,  the.  great 
sewer  of  Rome,  the  Cloaca  iSIaxima,  still  re- 

maining entire,  being  supposed  to  have  been  Fig.  10. 
executed  under  Tarquinius  Superbus.    Roman  architecture  is  characterised  by  the  fre- 

1 

i  1 

i 
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Fig.  U. 

qquent  use  of  arches,  vaults,  and  domes,  in  addition  to  their  employment  of  columns  and 
lother  parts,  which  form  a  vast  source  of  variety  and  interest.  Fig.  18.  is  an  example  of 
aa  mode  of  employing  the  arch  in  a  composition  by  Bramante :  the  manner  is  Roman. 

30.  The  few  remains  of  ancient  Roman  villas  in  Britain  prove  that  the  antique  style  was 
i  introduced  here  ;  but  it  was  annihilated,  and  proba-  - 
Ibly  forgotten,  during  the  subsequent  inundations  of 
t  Saxons  and  Danes,  of  whose  domestic  buildings  we 
[possess  scarcely  any  knowledge.  The  ecclesiastical 
aarchitecture  formerly  termed  Saxon,  and  now  early 
:  Norman,  distinguished,  among  other  things,  by  its 
[peculiar  clumsy  column,  circular  arch,  and  zigzag 
t  ornaments  (j^^.  11.)  observable  in  many  of  our  oldest 
(Churches,  may  evidently  be  traced  to  a  barbarous 
i  imitation  of  the  latest  Roman  style.  It  appears  also 
i  in  some  of  our  earliest  castles  ;  but  probably  was  not 
I  employed  in  the  inferior  domestic  dwellings  of  the 

'.  Norman  period,  which  for  a  long  time  were  entirely 
(of  wood,  and  consequently  have  disappeared.  Nor 
( does  this  style  appear  to  have  sufficient  attraction  to 
1  be  imitated  in  om*  modern  houses,  and  therefore  we 
I  need  not  dwell  upon  it. 

31.  The  slender  column  and  pointed  arch  (fig.  12.)  are 
I  t/ie  distinguishing  characteristics  of  ivhat  has  long  been  termed  Gothic  architecture ;  a  desig- 
■i-nation  which,  whether  strictly  proper  or  not,  we  shall  not  attempt  to  set  aside  for  any  of 
I  those  which  have  been  invented  to  supersede  it.  The  • 
<  origin  of  the  pointed  arch  is  still  involved  in  obscurity. 

'.  It  appeared  all  over  Europe  nearly  about,  or  soon  after, 
I  the  period-  of  the  Norman  conquest,  as  may  be  traced 
i  in  the  numerous  ecclesiastical  and  other  buildings  both 
i  in  England  and  on  the  Continent,  and  arrived,  in  a  pro- 
I  gi'essive  manner,  to  a  wonderful  perfection.  Though 
i  it  possesses  merit  of  a  very  high  degree,  yet  its  cha- 
1  racter  is  so  very  distinct  from  the  Greek  and  Roman 
'  style,  that  it  is  difficult,  and  perhaps  useless  here,  to 
1  mstitute  a  comparison  between  them  ;  while,  at  the 
same  time,  we  must  observe  that  this  would  require 

:  numerous  graphic  illustrations,  and  entering  into  nu- 
'  merous  details  inconsistent  with  the  plan  of  this  work. 
Further  information  must  therefore  be  sought  for  in 
works  devoted  expressly  to  this  subject:  for  actual  ex- 

amples the  reader  has  only  to  look  at  the  cathedrals  and 
churches  in  most  of  our  principal  towns.  Gothic  ar- 

chitecture, in  its  various  stages,  prevailed  all  over  the 
island  for  several  centuries,  from  the  time  of  Henry  I. 
to  that  of  Henry  VIII.    Its  admirable  adaptation  to 
ecclesiastical  purposes  is  generally  acknowledged,  which  maybe  seen  in  our  ancient  eccle- 

siastical buildings,  aud  the  remains  of  monastic  edifices.  The  houses  of  private  individuals 
during  that  period  were  chiefly  of  timber,  and  were  ornamented  occasionally  with  parts in  the  same  taste. 

32.  In  the  reign  of  Henry  VII.  a  considerable  change  took  place  in  the  style  of  English 
Gothic  architecture.  The  arches,  which  always  before  that  time  had  been  more  or  less 
high-pointed,  as  at  fig.  12.,  were  lowered,  and  formed  by  uniting  portions  of  circles  of 
different  sizes,  as  Jig.  13.  The  windows  of  private 
houses  were  generally  made  rectangular,  though  di- 

vided by  muUions,  each  bay  being  sometimes  filled 
up  with  a  low-pointed  arch.  Extremely  ornamental 
chimney-tops  were  also  displayed,  giving  altogether  a 
peculiar  character.  Independently  of  the  ccclesia.sti- 

cal  architecture  in  this  style  —  such  as  King's  College 
Chapel  in  Cambridge,  St.  George's  Chapel  at  Windsor, 
Henry  VII.'s  Chapel  in  Westminster,  &c.  —  there  are 
still  remaining  many  perfect  examples  of  domestic 
architecture,  chiefly  manor  houses,  of  the  times  of 
Henry  VII.  and  Henry  VIII.,  and  some  so  late  as 
that  of  Queen  Elizabeth.  It  has  received  by  modem 
architects  the  title  of  the  Tudor  style,  from  the  royal 
families  during  whose  reigns  it  was  general.  See  fig.  21.  ^'ift- 1^- 

Fig.  12. 
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33.  //(  Ituly,  where  there  were  still  remaining  so  many  antique  buildings  while  it  m  ;i> 
in  the  possession  of  the  Goths  and  Lombards,  the  Roman  architecture,  which  had  fallen 
into  a  debased  state  on  the  decline  of  the  empire,  was  imitated  in  a  rude  manner  during 
the  middle  ages;  and  the  buildings  erected  during  that  period,  a  few  of  which  are  still  to 
be  seen,  belong  to  what  is  known  as  the  Lombard  style.  Afterwards  appeared  a  mixture 
of  this  barbarous  architecture  with  Gothic  pointed  arches.  In  the  same  building,  and 
even  in  the  same  front,  portions  in  both  styles  are  seen  in  sad  confiision  mixed  with  con- 

ceits of  a  puerile  kind ;  an  example  of  which  occurs  in  the  church  of  San  Antonio  at 
Padua,  begun  by  Nichola  Pisano  in  1231. 

A  reformation  in  architecture  was  begun  early  in  the  fifteenth  century  by  Brimelleschi, 
a  Florentine  architect,  and  was  followed  up  by  Alberti,  Bramante,  Vignola,  Serlio,  and 
others;  but  their  style  of  design  was  far  from  being  free  from  the  faults  of  the  former 
period.  Indeed  in  this  old  Italian  school  were  produced  numerous  absurdities,  which  to 
the  present  day  have  not  wholly  disappeared  ;  and  by  the  revivers  of  Roman  architecture 
the  beautiful  character  of  the  antique  was  never  well  understood.  One  of  their  great 
errors  was  the  endeavour  to  reduce  the  parts  of  what  are  termed  the  orders  of  architecture 
to  positive  rules  in  their  proportions;  thus  subjecting  the  art  to  trammels  that  have  proved 
inconvenient,  and  which  indeed  tended  in  time  to  reduce  architectural  design  almost  to  a 
mechanical  trade,  contrary,  as  would  appear  from  antique  remains,  to  the  practice  of  the 
ancients,  although  in  some  degree  sanctioned  by  the  writings  of  Vitruvius. 

A  taste  for  good  sculpture  long  survived  the  decline  of  general  architectural  design  in 
Italy ;  and  hence  were  retained,  in  the  architecture  of  that  country,  many  ornaments  and 
parts  of  beautiful  form  and  execution,  with  much  of  the  spirit  of  the  antique.  But  these 
cannot  preserve  the  buildings  to  which  they  are  attached  from  the  severe  censure  of  the 
architectural  critic  ;  and  the  Cinque  Cento,  or  Italian  style  of  the  fifteenth  century,  though 
possessed  of  many  excellences,  is  not  deserving  of  being  perpetuated  as  a  whole.  But 
notwithstanding  this  general  censure,  which  applies  more  particularly  to  churches  and 
other  ecclesiastical  buildings,  it  must  be  admitted  that  in  the  Cinque  Cento  style  of  archi- 

tecture there  are  innumerable  beauties  as  well  as  absurdities,  and  abundant  proofs  of 
genius  in  the  architects  of  that  period  displayed  in  their  fertility  of  invention.  The 
modern  architect  will  find  in  the  buildings  of  Italy  an  inexhaustible  field  for  study,  and 
perhaps  a  cure  for  that  monotony  and  insipidity  now  so  prevalent  amongst  us  ;  provided 
he  has  sufficient  knowledge  of  fine  art  to  select  what  is  good,  without  copying  the 
whole.  In  particular,  many  of  the  palaces  of  Rome,  Florence,  and  other  Italian  cities, 
have  been  generally  admired  by  the  best  judges  for  their  simplicity  and  grandeur  of 
design  in  the  exterior,  as  well  as  for  the  picturesque  effects  produced  in  the  interiors. 
As  specimens  of  fronts  of  these,  we  present  the  Farnese  palace  in  Rome,  by  San  Gallo, 
(Jig.  14.)  and  the  Pandolfini  palace  at  Florence  {Jig.  15.).    The  Venetian  territories  have 

Fig.  14. 
been  enriched  by  numerous  palaces  and  villas  designed  by  Palladio ;  one  of  which,  the 
celebrated  Villa  Capra,  is  represented  in  fig.lG.  In  the  Italian  villas  may  be  seen 
beautiful  examples  of  the  truest  taste  in  the  combination  of  architecture  with  gardi'ii 
and  picturesque  scenery. 

34.  Several  circumstances  conduced  to  produce  an  entire  change  in  the  architecture  of  rt/.v 
country  during  the  latter  end  of  the  Tudor  period.  Classical  literature  began  to  be  more 
attended  to,  which,  with  the  reform  in  religion,  gave  rise  to  new  ideas,  and  the  fine  arts 
received  a  greater  degree  of  attention.  The  style  of  architecture  then  prevailing  in 
Italy  was  first  imported  partially  into  this  kingdom  in  the  latter  part  of  the  reign  of 
Henry  VIII.,  and  appeared  here  occasionally  as  an  incongruous  mixture  of  the  antique 
Roman  style  debased  with  many  details,  which,  though  not  strictly  Gothic,  were 
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Fig.  15. 

I  evidently  of  Gothic  origin.  Many  considerable  mansions  -were  executed  in  this  manner 
c  during  the  succeeding  reigns,  including  that  of  Elizabeth,  some  of  which  yet  remain 

Fig.  16. 
tolerably  perfect,  and  have  acquired  for  the  style  itself,  among  English  architects,  the 
appellation  of  "  Elizabethan,"  although  it  is  evidently  of  foreign  extraction.  Good  ex- 

amples of  it  may  be  seen  in  the  recent  publica- 
tions by  Shaw,  Nash,  and  others.  Fig.  17.  is  a 

doorway  in  that  style. 
A  kind  of  architecture  so  radically  defective, 

notwithstanding  a  certain  degree  of  merit  which 
is  allowed  to  it,  could  not  long  resist  the  effect 
of  studying  with  diligence  the  remains  of  clas- 

sical art  in  Italy  ;  and  from  that  country  better 
idea.s  of  antique  Roman  architecture  were  brought 
to  this  country  by  Inigo  Jones,  who  imitated  the 
manner  of  Palladio  with  success.  With  him 
commenced,  in  England,  what  is  termed  the  Gre- 

cian (more  properly  Roman)  style,  but  in  which 
many  of  the  errors  of  the  Cinque  Cento  were  long retained. 

In  the  banquettmg  house  of  the  palace  of 
"Whitehall,  we  see  one  of  the  best  examples  of the  architecture  of  Inigo  Jones.  This  architect 
was  followed  by  Sir  Chri.stopher  Wren  and  a  host 
of  others,  as  Ilawksmoor,  Vanburgh,  Gibbs,  &c. ; 
each  of  whom  designed  in  the  same  general  style, though  with  certain  modifications  of  his  own. 
At  a  late  period  improvements  were  introduced 
by  Sir  William  Chambers  (the  architect  of  Somer- 

set House),  Wyatt,  Soane,  and  those  now  living  ; but  to  describe  these  would  be  to  write  the  de- 
tailed history  of  modern  architecture.  Suffice  it  to  remark,  that  by  far  the  greater  number 

of  large  mansions  erected  in  this  kingdom  for  the  last  century  and  a  half  are  in  the 

Fig.  17. 
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style  which  we  have  just  mentioned;  of  which  figs.  18,  19,  20.  ai-e  specimens.  But  tliis 
style  of  building,  though  termed  in  general  Grecian,  was,  in  fact,  rather  Roman;  the 
diflference,  however,  cannot  he  easily  understood  except  by  those  who  have  learned  the 

Fig.  18. 

elementary  part  of  the  science.  The  whole  is  therefore  still  commonly  designated  as 
Grecian  architecture. 

m 

Fig.K. 

35.  Later  architects,  enlightened  hy  a  more  careful  study  of  antique  remains,  had,  in  gene- 
ral, given  up  most  of  the  absurdities  of  the  Italian  Cinque  Cento  school,  preserving  what 

Fig.  20. 
was  most  pure  ;  and  by  their  acquiring  the  knowledge  of  antique  remains  still  to  be  seen 
in  Greece,  Sicily,  and  Asia  Minor,  architecture  has  been  gradually  improving. 

OBSERVATIONS  ON  THK  C&AHACTERS  AND  PROPERTIES  OF  THE  VARIOl  S 
STYLES  OP  ARCHITECTURE,  AS  FAR  AS  THESE  ARE  APPLICABLE  To 
DOMESTIC  PURPOSES. 

6.  It  is  generally  allowed  that  the  Greeks  and  Romans  carried  architecture  to  the 
highest  degree  of  perfection  ;  but  it  is  unfortunate  that  though  we  possess  many  remains 
of  their  public  buildings,  yet  few  traces  of  their  domestic  edifices  e.xist.  In  reviving  their 

style,  therefore,  sd'ter  the  long  period  known  as  the  "dark  ages,"  and  applying  it  to  do- 
mestic use,  their  public,  and  not  their  private  buildings,  necessarily  became  the  proto- 

types ;  and  certain  parts  and  ornaments,  which  were,  in  all  probability,  limited  by  the 
ancients  to  religions  and  sacred  structures,  were  employed  by  the  modems  in  the  decora- 

tion of  town  mansions  and  villas  ;  although  there  is  great  reason  for  supposing,  as  we  have 
already  ob.served,  that  the  style  and  character  of  the  private  dwellings  among  the  clas- 

sical nations  differed  essentially  from  those  of  their  public  buildings. 
37.  Jiniu.sl  lie  adiinlted  as  a  principle  of  sound  la.ite  that  every  building  should  have  a 

form  and  character  suited  to,  and  expressive  of,  its  use  and  destination.  But  this  rule 
does  not  appear  by  many  of  our  modern  architects  to  be  very  essential ;  for  the  same 
kind  of  portico  that  was  employed  by  the  ancients  in  their  most  magnificent  temples,  the 
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!sarae  pediment  and  dome,  are  frequently  made  to  form  prominent  features  in  a  mansion, 
:  notwithstanding  their  unfitness  for  such  a  purpose.  In  some  cases  even  the  skulls, 
I  patera;,  and  sacrificial  instruments,  have  been  sculptured  upon  the  fronts  of  private 
!  houses,  in  defiance  of  all  historical  association ;  and  it  is  unfortunate  for  the  art,  that 
1  great  absurdities  have  become  so  commou,  and  the  public  is  so  familiarised  with  them, 
;  that  it  would  require  no  little  courage  to  point  them  out  as  errors.  Some  have  no  other 
'.  idea  of  Grecian  or  Roman  architecture,  than  the  modern  mansions  of  England  a  century 
.  ago,  as  represented  mjigs.  18.  and  19.,  or  the  still  more  recent  ones  of  Portland  Place  and  the 
1  Regent's  Park  ;  but  we  wish  to  state,  that  these  were  merely  the  attempts  to  adapt  some 
I  portion  of  this  style  to  modern  English  habits  and  customs,  —  attempts  often  very  unsuc- 
icessful,  and  sometimes  grossly  erroneous,  or  even  puerile.  Grecian  architecture,  in 
'  which  we  may,  according  to  custom,  include  Roman,  as  having  been  in  some  degree 
1  borrowed  from  it,  was  eminently  beautiful  in  the  hands  of  the  ancients  ;  and  instead  of 
I  the  monotony  and  sameness  which  are  justly  complained  of  in  its  modem  dress,  among 
I  them  possessed  considerable  variety. 

38.  What  is  termed  modern  Grecian  architecture,  though  not  strictly  Greek,  is  ad- 
1  mirably  suited  to  our  present  domestic  habits,  and  is  considered,  by  the  greater  number  of 
'  well-educated  architects  and  amateurs,  as  excelling  every  other  style  in  the  most  im- 
)  portant  points  ;  it  is  likewise  more  easily  connected  with  the  arts  of  painting  and  sculp- 
I  ture  than  any  other.  But  it  can  be  treated  with  great  success  only  by  the  skilful  and 
I  even  learned  artist,  by  whom  the  very  perfection  of  antique  architecture,  and  the  paucity 
1  of  standard  examples,  are  felt  as  a  source  of  difficulty  that  may  cause  many  to  shi-ink  from 
i  it,  while  they  fearlessly  attempt  the  Elizabethan  style,  in  which  a  certain  coarseness  of 
i  idea  may  pass.  But  the  frequent  failure  of  those  who  attempt  to  design  in  the  classic 
1  manner  is  no  proof  of  its  inferiority ;  and  were  this  the  place  to  point  them  outfit  would 
I  not  be  difficult  to  mention  several  of  the  causes  of  frequent  failure. 

39.  Gothic  architecture,  in  its  various  stages,  has  for  some  time  been  a  rival  to  Grecian, 
I  even  for  domestic  purposes.  Observing  how  admirably  it  is  adapted  to  ecclesiastical  edifices, 
i  it  has  been  supposed  that  it  must  be  equally  well  suited  for  mansions  to  dwell  in.  But  this, 
i  according  to  the  principle  we  have  laid  down,  respecting  the  fonii  and  character  agreeing 
•  with  the  destination,  does  not  necessarily  follow.  Accordingly,  there  are  a  great  many  diffi- 
I  culties  in  adapting  this  style  to  ordinary  dwelling-bouses  under  our  present  circumstances. 
It  is  but  of  late  that  it  has  been  so  well  studied,  that  a  marked  difference  has  been  perceived 

I  between  the  style  employed  formerly  in  buildings  for  ecclesiastical  and  for  domestic  pur- 
I  poses ;  indeed,  there  are  few  remains  of  the  latter,  except  what  belong  to  monastic,  col- 
1  legiate,  or  military  structures  ;  the  private  houses  of  our  ancestors,  even  as  low  down 
:  as  the  reign  of  Queen  Elizabeth,  being  chiefly  wood  and  plaster;  and  the  ancient  timber 
1  houses,  with  their  carved  gables,  high  and  often  thatched  roofs,  casements,  &c.,  though 
:  much  admired  as  picturesque  by  some  persons,  have  been  imitated  chiefly  in  small 
-  houses  affectedly  styled  "  cottages."    It  became,  therefore,  requisite,  in  designing  a 
'  large  modern  house  in  the  Gothic  style,  to  look  to  more  considerable  examples.  Some 
borrowed  their  ideas  from  ancient  ecclesiastical  architecture;  and  among  the  first  attempts 

I  the  parts  were  taken  from  churches,  and  even  cathedrals  :  prinnacles,  buttresses,  ornamented 

'  battlements,  pointed  windows  with  stained  glass,  &c.,  were  the  sort  of  decorations  that,  it was  imagined,  would  mark  a  Gothic  mansion.    It  was  soon  found,  however,  that  what 
was  beautiful  on  a  great  scale,  became  only  ridiculous  when  imitated  in  miniature ;  and 
when  the  architecture  of  our  ancestors  was  studied  with  more  care,  it  was  likewise  dis- 

■  covered,  that  a  profound  knowledge  of  it  was  necessary,  and  even  that  it  was  essential 
that  architects  should  be  acquainted,  not  only  with  the  difference  between  ecclesiastical 

;  and  civil  architecture,  but  with  the  styles  of  diS'erent  periods  ;  that,  in  short,  they  should 
be  antiquaries  as  well  as  architects.     It  may  not  be  necessary  here  to  examine  what  as- 

;  sociation  of  ideas  has  originated  the  wish  in  some  persons  to  inhabit  a  "  castle,"  or  an 
"  abbey  ; "  but  certain  it  is  that  such  imitations  have  seldom  succeeded,  and  are  not  to  be 
recommended  in  modern  domestic  dwellings.    The  situation  best  suited  for  a  castle  is 

■  seldom  so  for  a  domestic  residence ;  nor  is  the  low  site  which  will  do  well  for  an  ordinary 
•  dwelling  characteristic  of  a  place  for  defence ;  while  most  of  those  characters  which 
render  such  remains  of  antiquity  interesting  are  not  attainable  in  a  private  house.  The 
imitation  of  an  abbey  has  not  been  more  fortunate;  and  although  the  monastic  character 
may  appear  more  easy  to  preserve,  still  there  arc  numerous  circumstances  that  render  the 
style  of  religious  buildings,  however  excellent  in  the  originals,  unfit  to  be  imitated  in 
modern  houses.  The  rich  and  florid  style  of  ornament,  so  much  admired  in  ancient 
Gothic  edifices  of  the  latest  period,  is  generally  too  expensive  for  private  individuals  ;  and 
a  plain  Gothic  style  demands  a  certain  magnitude  to  give  it  importance.  Even  when  the 
rich  kind  of  Gothic  architecture  is  well  understood,  it  is  found  extremely  difficult,  and 
almost  impracticable,  to  preserve  its  true  character  in  a  modern  house,  except  hy  a  con- 

siderable sacrifice  of  simplicity  in  the  interior  distribution,  and  the  introduction  of  much 
that  adds  nothing  to  convenience  or  use,  but  often  materially  interferes  with  them, 
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besides  causing  much  expenditure.  If  pointed  arches  are  employed  in  the  apertures, 
they  create  considerable  embarrassment  in  the  finishing  of  the  interior;  and  even  if  thi 
windows  are  rectaugiJar,  which  they  may  be  consistently  with  the  style,  yet  these  can 
scarcely  admit  of  all  the  modern  improvements  in  glass  without  destroying  the  ancient 
character  which  is  wished  to  be  kept  up.  If  the  house  is  to  be  Gothic,  the  furniture,  or 
great  part  of  it,  should  be  in  the  same  style,  and  generally  must  be  made  expressly  for  the 
place ;  hence  another  considerable  source  of  useless  expense,  added  to  the  giving  up 
numerous  modern  improvements  in  so  important  a  point  of  comfort.  To  this  it  may  be 
added,  that  the  designing  all  the  details  throughout  of  a  Gothic  mansion  ought  to  be  in- 

trusted only  to  architects  who  have  made  this  style  their  particular  study,  otherwise  the 
incongruities  produced  may  be  numerous.  But  notwithstanding  what  we  have  said,  we 
are  free  to  admit  that,  under  the  most  favourable  circumstances,  Gothic  architecture  has 
a  charm  quite  its  own,  but  which  it  depends  upon  the  architect  to  develop.  Where  ex- 

pense is  not  an  object  of  consideration,  and  where  certain  associations  of  ideas  give  rise 
to  its  preference,  it  is  far  from  being  impossible  for  the  skilful  artist  to  unite  much 
domestic  convenience  with  agreeable  and  tasteful  forms.  Our  arguments  militate  against 
its  general,  rather  than  its  occasional  introduction ;  but  we  consider  it  as  a  "  sine  qua 
uon,"  that  if  the  style  is  to  be  Gothic,  it  should  be  so  strictly,  othenvise  disgust  and 
ridicule  may  be  the  result,  which  may  be  illustrated  by  the  effect  produced  when 
ignorant  persons  attempt  to  imitate  ancient  costume. 

40.  The  Tudor  Style.  —  It  has  been  often  regretted  that  we  have  not  amongst  us  a  style 
of  architecture  that  might  be  considered  as  peculiarly  national.  The  high-pointed  Gothic 
is  common  to  Central  Europe,  and  no  country  can  claim  it  generally  as  its  own.  Although 
scarcely  any  remains  exist  of  private  domestic  architecture  of  this  style  prior  to  the  reign 
of  Henry  VIII.,  yet  we  have,  as  before  mentioned,  many  manorial  residences  still  tolera- 

bly perfect,  and  other  examples  of  civil  arcliitecture  of  the  time  of  the  royal  race  of  the 
Tudors.  Although  some  peculiarities  may  be  perceived  in  the  Gothic  of  each  countrj-, 
this  is,  perhaps,  more  strikingly  the  case  with  respect  to  what  has  been  teinned  Tudor 
architecture,  which  is,  upon  the  whole,  much  better  suited  for  domestic  buildings  than  the 
high-pointed  and  earlier  Gothic;  and  for  those  whose  associations  of  ideas  incline  them 
to  wish  for  a  style  that  may  be  considered  as  purely  English,  perhaps  this  has  higher 
claims  than  any  other,  for  it  does  not  appear  that  it  has  been  obsei-ved  in  other  coun- 

tries precisely  the  same  as  with  us.  But  we  must  confess  that  our  own  taste  does  not 
lead  us  to  recommend  it,  either  as  peculiarly  beautiful,  or  as  being  well  adapted  to 
convenience  and  comfoi't ;  in  short,  as  having  all  those  qualities  of  the  first  importance 
which  we  should  desire  in  a  private  residence;  and  we  think  that  the  loss  of,  or  any  great 
deficiency  in  these,  is  too  great  a  sacrifice  in  favour  of  any  associations,  or  the  mere 
revival  of  a  style  not  in  itself  of  a  superior  kind.  But  as  this  is  only  individual  opinion, 
we  of  course  leave  every  one  to  adopt  or  reject  it ;  and  we  must  likewise  state  that  our 
objections  are  limited  to  erecting  an  entirely  new  house  in  that  style  ;  for  in  the  case  of 
repairs  of,  or  additions  to,  old  mansions  of  Tudor  times,  the  style  should  be  strictly  pre- 

served ;  admitting,  at  the  same  time,  that  there  are  certain  parts,  as  the  oriel  windows, 
which  have  great  merit  in  every  respect. 
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Fig.  2 1 .  represents  part  of  a  mansion  in  the  Tudor  style,  from  an  excellent  work  on  the 
rsuhject,  "  Hunt's  Tudor  Architectiu-e." 

41.  Elizabethan  Architecture.  —  When  we  consider  what  was  the  origin  of  the  style  of 
aarchitecture  which  has  received  this  appeUation,  and  examine  several  mansions  that  still 
eexist  in  this  country,  which  have  had  full  justice  done  to  them  in  late  publications,  it  is 
■IdilRcult  to  imagine  what  could  have  given  rise  to  opinions  in  its  favour  so  strongly  ex- 
[pressed  of  late.  It  is  quite  evident  that  it  was  in  great  part  imported  from  Italy,  and 
ithat  by  the  artists  from  thence,  some  of  the  monstrous  absurdities  of  the  Cinque  Cento 
hhave  been  united  to  a  few  features  of  the  early  Tudor  architecture.  No  doubt  can  exist  of 
:its  partial  Italian  origin,  even  had  we  no  historical  evidence,  when  we  compare  the  various 
izgrotesque  carvings  and  other  ornaments,  and  perceive  their  exact  correspondence  with 
what  were  common  in  Italy  at  that  time,  where,  as  we  have  stated,  good  architectural 
■sculpture  survived  general  design.  The  great  beauty  of  some  of  the  parts  in  the  oldest 
(Cinque  Cento  architecture  is  obvious,  having  been  borrowed  by  the  Italians  from  the  an- 
itique,  though  in  a  great  measure  disguised  by  ridiculous  conceits.  With  these  are 
nmingled  an  infinity  of  faults  arising  from  imagination  run  wild,  and  a  misconception  of 
CGreek  and  Roman  feeling,  though  they  were  sanctioned  by  many  celebrated  artists  of  the 
(Italian  school.  It  is  impossible  to  look  over  a  few  considerable  mansions  raised  here  in 
illie  time  of  Queen  Elizabeth,  and  the  two  succeeding  reigns,  without  recognising  nume- 
rrous  absurdities  in  the  details,  notwithstanding  we  may  feel  the  conviction  that  even  these 
nmust  have  come  from  the  hands  of  skilful  designers,  such  as  this  country  could  not  boast 
nof  possessing  at  that  time  among  its  natives  ;  a  truth,  however,  which  perhaps  can  only 
bbe  felt  by  those  who  are  familiar  with  the  details  of  antique  and  modern  architecture. 

Pig.  22. 

^''"l*  °f  WoUaton  Hall,  is  a  characteristic  specimen  of  what  is  termed hhe  Ehzabethan  style.  This  style,  which  begins  to  "be  considered  as  an  "  old  Eno-Hsh  " manner,  ha.s  excited  much  interest  of  late,  and  has  frequently  been  employed  in  the  erec- tion of  country  seats.  In  the  present  day,  a  strong  feeling  seems  to  exist  of  respect  for 'What  IS  merely  ancent  ;  and  some  who  are  enthusiastic  add,  likewise,  a  fancied  perccp- i  ion  of  beauty  m  a  style  which  to  others  exhibits  much  deformity.  There  is  fremientlv io  argiung  where  tastes  dilfer  materially,  and  where  they  depend  chiefly  upon  feeling.  One advantage  wh.ch  ha.s  been  derived  from  the  present  rage  (shall  we  call  it  ?)  for  the  Gothic nnd  El.zabe  han  styles  is,  that  both  have  been  studied,  and  are  much  better  understood nan  tormerly  ;  and  this,  we  must  admit,  is  a  certain  step  in  the  progress  of  architectural iciencc.  besides,  we  are  willing  to  grant  that  Klizabethan  architecture  has  some  legiti- -nate  claims  to  attention.    It  has  a  certain  interest  from  associations  ;  it  has  likewise  some 
•  ntnnsic  merit  and  possesses  some  good  p(,ints.  It  can  be  more  easily  adapted  to  our iresent  habits  than  Gothic  ;  and  we  have  some  examples  tolerably  perfect  in  mansions  of ■>ur  ancestors  which  may  be  suilicicnt  to  enable  lis  to  revive  the  style,  should  it  be  deserv- ng  01  revival.  Hence,  those  who  are  solicitous  to  avoid  what  may  be  termed  anti.niari  in 

•  c\o  a  ot  meut.  Although  the  grotesque  ornaments  with  which  the  Elizabethan  stvie  is .sually  accompanied  cannot  be   reckoned  very  fine,  (hey  are  at  least  cuHous  and 
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amusing ;  and  are  calculated  to  display  some  taste,  though  not  of  a  highly  refined  nature. Many  of  the  forms  are  not  a  little  uncouth  ;  yet  there  is  in  the  whole  an  air  of  richness  and 
costliness,  and  the  spectator  is  often  so  captivated  with  the  general  magnificence,  as  to  be 
little  disposed  to  criticise  the  individual  parts.  Considering  its  history  and  origin,  and 
that  it  was  the'produce  of  a  period  when  the  arts  were  at  a  low  ebb,  it  would  be  in  vain  to look  for  more.    It  harmonises  with  the  costume  of  the  period  when  it  took  its  rise. 

42.  Doubtless,  if  any  one  acknowledged  style  is  to  be  aimed  at,  it  will  be  a  particular 
merit  ill  the  designer  to  exhibit  a  technical  acquaintance  with  it,  and  to  give  its  true 
character;  but  it  may  be  a  question  whether  it  be  necessary,  at  the  present  day,  that  our 
domestic  architecture  should  be  strictly  either  Grecian,  Gothic,  or  Elizabethan.  Should  this 
question  be  resolved  in  the  afiirmative,  the  business  of  the  architect  will  be  brought  within 
certain  limits  :  he  would  then  be,  in  a  great  measure,  confined  to  the  study  of  the  models 
before  him,  and  his  powers  of  invention  less  caUed  upon.  In  comparing  the  various  styles, 
and  in  endeavouring  to  fix  their  comparative  values  from  designs,  it  should  be  kept  in  mind 
as  a  well-known  fact,  that  an  artist  of  sldU,  possessed  of  the  principles  of  composition,  may 
make  excellent  designs*  in  any  given  style  ;  and  therefore  his  success  will  be  no  proof  of 
the  merit  of  a  style,  which  may  appear  better  or  worse  according  to  the  talent  of  the 
designer.  Much  will  depend  likewise  upon  the  particular  bias  of  the  architect :  one  may 
have  studied  Gothic  architecture  much,  but  may  have  paid  less  attention  to  any  other;  he 
will,  of  course,  be  most  likely  to  succeed  in  what  he  is  best  acquainted  with.  Those 
architects  who  first  introduced  Grecian  architecture  into  this  country,  as  Inigo  Jones  and 
Sir  Christopher  Wren,  though  men  of  great  talent,  have  left  us  only  miserable  attempts  at 
Gothic,  which  they  had  not  studied  sufficiently ;  and  we  find,  on  looking  over  the  com- 

positions of  living  artists,  a  great  inequality  in  the  mei'it  of  their  designs,  according  to 
the  particular  bent  of  their  studies.  It  is  therefore  easy  to  see  how  we  may  be  misled  by 
confining  ourselves  to  particular  examples,  and  how  necessary  it  is  to  take  into  our  con- 

sideration an  almost  infinite  variety  of  circumstances  in  criticising  architecture. 
43.  It  viust  be  obvious,  from  what  we  have  already  stated,  that  we  are  not  inclined  to  give 

our  full  approbation  %  either  the  Gothic  or  Elizabethan  styles  uf  architecture  for  general 
adoption,  notwithstanding  the  argument  of  their  nationality;  nor  do  we  see  any  good 
reason  why  a  modern  house  should  look  as  if  it  had  been  erected  centuries  ago,  and  why 
it  should  not  rather  exhibit  the  result  of  every  recent  discovery  and  improvement  in  the 
arts  of  building  and  domestic  economy ;  nor  why  any  of  these  should  be  sacrificed  to 
feelings  merely  of  association.  Why  should  we  look  backwards,  instead  of  forwards,  in 
the  history  of  society,  and  content  ourselves  with  copying  or  reviving  obsolete  forms 
which  have  no  particular  merit,  instead  of  exercising  invention  in  producing  something 
of  greater  excellence  ?  In  fine,  why  should  architecture  be  so  fettered,  any  more  than 
other  branches  of  the  fine  arts  ?  In  painting,  the  artist  of  the  present  day  is  not  the  most 
esteemed  who  can  produce  only  a  good  imitation  of  a  Poussin,  a  Claude,  a  Cuyp,  or  a 
Berghem.  So  far  has  the  art  of  landscape  advanced,  that  though  the  artist  has  availed 
himself  of  the  works  of  these  masters,  he  must  likewise  give  proofs  of  his  deep  study  of 
nature,  the  source  of  their  excellence,  and  combine  this  with  original  thinking.  Indeed, 

so  far  must  he  be  from  appearing  a  servile  copyist  of  any  one's  manner,  that  he  will  be 
the  less  thought  of  should  he  strongly  remind  us  of  his  predecessors.  It  is  very  true, 
that  originality  in  architecture  is  far  more  difficult  than  in  any  other  branch  of  the  fine 
arts  ;  because,  as  we  have  already  observed,  in  the  latter  there  is  the  wide  range  of  nature 
to  refer  to.  But  would  it  not  be  possible  for  the  architect  to  employ  the  works  of  his 
predecessors  in  the  same  way  that  landscape  painters  have  done?  —  selecting  whatever  is 
excellent,  but  also  combining  this  with  his  own  inventions,  suggested  in  a  great  measure 
by  the  ever-varying  habits  of  society,  in  so  skilful  a  manner  that  his  compositions  ma y 
appear  so  far  original  as  to  render  it  impossible  to  discover  whence  they  were  derived. 

44.  In  the  meantime  there  is  a  style  admirably  suited  for  Ote  villa,  both  from  its  pic- 
turesque effect,  and  from  the  facility  with  wliich  it  might  be  adapted  to  domestic  p\ir- 

poses.  This  style  is  known  among  architects  under  the  designation  of  the  Irregular 
Italian,  and  of  which  a  tolerable  idea  may  be  formed  from  examples  to  be  seen  in  the 
buildings  introduced  with  the  landscapes  of  the  Italian  school,  as  Claude,  Poussin,  &e. 
It  was  founded  upon  the  villas  of  Italy  of  a  few  centuries  back,  which  were  composed 

from  partial  antique  remains  in  the  Roman  character,  with  additions  in  a  style  somcwhnt 
different,  and  derived,  in  some  cases,  from  the  castellated  manner  which  had  bccomo 

necessary  for  defence,  together  with  forms  suggested  by  climate,  the  whole  being  highly 

picturesque,  a  quality,  however,  derived  more  from  accident  than  from  any  studied 
intention  as  to  effect.  In  proof  of  its  picturesque  beauty,  it  is  sufficient  to  observe  that 

it  is  always  to  this  day  chosen  by  landscape  painters  of  the  highest  class  in  their  principal 
compositions.  We  do  not  mean  to  say  that  perfect  examples  of  this  style  can  be  pointed 
out  fit  for  actual  imitation,  but  enough  has  .been  done  to  suggest  ideas  to  a  skilful 
designer. 

Regularity  in  the  exterior,  though  essential  m  public  buildings,  does  not  a]ipear  to  be 
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iqually  desirable  in  a  villa ;  on  the  contrary,  the  picturesque,  as  well  as  utility  and  con- 
venience, demand  more  variety.  Perfect  regularity, — that  is,  one  half  of  the  front  corre- 

fnionding  to  the  other  half,  as  in  Jigs.  18.  &  19., — appeared  to  our  architects  of  fifty  or  sixty 
raaxs  ago  indispensable  in  every  considerable  mansion,  and  any  deficiency  in  such 
jTmmetry  -was  looked  upon  as  an  egregious  error  in  a  design  ;  yet  that  this  is  not 
iccturesque  is  demonstrated  by  such  foi-mality  being  shunned  by  all  painters.  Nothing 
1 1  more  enibarrassing  to  the  architect  than  the  necessity  of  preserving  this  perfect  uni- 
jprmity  in  the  principal  fronts,  at  the  same  time  with  the  most  useful  and  convenient 
isstribution  of  the  interior  :  many  plans,  that  might  otherwise  have  been  made  excellent, 
aave  been  cramped  and  injured,  by  endeavouring  to  attain  the  qualities  of  perfect  regu- 
irrity  with  that  of  great  convenience.  It  would  seem  to  have  been  forgotten,  that  the 
n'incipal  use  of  a  house  is  to  live  in  with  comfort:  and  that,  consequently,  the  interior 
hiould  be  planned  first ;  the  elevation,  or  exterior,  arising  out  of  it  as  circumstances  admit, 

'this  practice,  if  followed,  would  introduce  many  improvements  into  our  domestic  dis- 
■i'ibutions, — would  free  the  architect  from  his  present  trammels,  and  would  lead  naturally 
)  that  picturesque  irregularity  which  is  so  beautiful  in  the  hands  of  a  tasteful  designer, 

"the  formal  symmetrical  manner,  so  much  esteemed  some  years  ago  in  every  architectural esign,  does  not  appear  to  have  been  considered  so  desirable  by  our  ancestors  ;  for  in 
cQcient  works  we  often  see  a  departure  from  it  not  easily  accounted  for,  except  by  sup- 
nosing  some  view  to  the  picturesque.  It  must  be  observed,  however,  that  when  mere 
reduction  of  cost  is  considered,  or  how  much  space  can  be  inclosed  by  a  certain  quantity 

f  ■  walling,  that  the  perfectly  symmetrical  form  has  the  advantage  :  indeed,  it  is  easy  to eemonstrate  that  a  cube  will  inclose  more  space  than  any  other  figure  with  plane  surfaceg, 
wen  more  than  one  the  plan  of  which  is  a  rectangle ;  and  hence  it  is,  probably,  that  we 
aave  seen  of  late  so  many  English  houses  erected  in  the  form  nearly  of  cubical  boxes,  or 
hhinese  tea-chests,  every  idea  of  picturesque  beauty  being  entirely  out  of  the  question. 
'  The  species  of  architectm-al  design  we  are  now  advocating  as  peculiarly  suited  to  the mglish  villa  embraces  equally  every  class  of  building,  from  the  humblest  cottage  to  the 
irrgest  mansion,  and  is  consistent  with  the  greatest  economy  or  the  highest  luxury  and. 
s^penditure.  It  admits  of  vast  variety  of  forms,  with  every  sort  of  decoration  from 
aiiinting  and  sculpture  ;  and  affords  room  for  the  exercise  of  endless  invention,  even 
nordering  upon  the  capricious.  Although,  being  founded  upon  Roman  architecture,  it 
does  not  admit  of  an  evident  mixture  of  any  other  positive  style,  yet  it  is  not  so  exclusive 
rat  it  may  borrow  from  other  styles  various  details,  even  of  the  Lombard  style,  if  so 
i-odified  that  their  origin  is  not  recognisable.  But  in  selecting  parts  not  strictly  Grecian 
r  •  Roman,  to  give  a  wider  range  and  more  variety  than  if  confined  to  the  antique,  we  do 
nnt  recommend  introducing  many  of  the  gross  productions  of  the  old  Italian  school,  which 
aive,  to  a  certain  degree,  vitiated  modern  architecture  throughout  Europe.  On  this 
alibject  it  is  unnecessary  to  enter  more  into  detail :  those  who-  have  made  architecture 
lueir  study  will  understand  the  points  to  which  we  allude  ;  and  to  teach  those  abso- 
11  tely  unacquainted  with  the  science,  a  work  expressly  intended  for  that  pui'pose  is 
lecessary.  Meanwhile,  the  above  hints  may  afford  some  assistance,  and  therefore  will 
DOt  be  misplaced. 

CHAP.  IV. 

ARRANGEMENT  AND  DESCRIPTION  OF  THE  VARIOUS  APARTMENTS. 

KncH  of  the  comfort  of  a  house  depends  upon  the  judicious  arrangement  of  the  several 
f  .)artraents,  and  this  is  the  first  thing  that  usually  occupies  the  study  of  the  designer.  The 
Tcound-plan  of  a  house  in  every  country  must  vary  with  its  habits  and  customs,  and  what 
1 1  excellent  in  one  may  be  extremely  unsuitable  in  another.  This  subject  has  been  much 
liudied  by  English  architects,  and  various  collections  of  plans  have  been  published, 
Ihich  niay  assist  in  designing  a  new  one.  We  may  here  observe,  that  it  is  not  our  in- 
nntion,  in  this  work,  to  give  a  collection  of  plans  for  domestic  dwellings,  since  that  would 
cmand  more  space  than  would  be  consistent  with  our  numerous  subjects.  When  we  con- 
■Ider  the  great  variety  of  plans  to  be  adapted  to  the  various  classes  of  society,  and  the 
rants  and  tastes  of  individuals,  it  must  be  obvious  that  this  can  be  exhibited  only  in 
■  orks  devoted  expressly  to  that  object.  The  specimens  of  architecture  given  above  in 
Lie  woodcuts  are  not  intended  as  examples  to  be  followed,  or  as  designs  for  imitation,  but 
aoly  to  illustrate  what  has  been  said  on  the  subject  of  style.    The  plan  of  the  interior 
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of  a  mansion  to  be  built  may  be  good,  yet  the  interior  may  not  be  approved  of ;  but  in 
that  case  it  is  very  possible  to  design  another  elevation  to  the  same  plan,  or  some  judi- 

cious alterations  may  be  made.  It  is  too  often  the  case,  that,  in  order  to  produce  an 
agreeable  elevation,  or  exterior,  the  architect  sacrifices  the  convenience  of  the  interior. 
Alterations  of  a  plan  may  be  easily  made  upon  paper ;  and  if  every  person  could  be 
taught  to  draw  plans — a  thing  of  very  easy  accomplishment  —  we  might  expect  con- 

siderable architectural  improvements,  as  far,- at  least,  as  convenience  is  concerned. 
The  following  hints,  respecting  the  qualities  or  requisites  of  various  apartments,  are  in- 

tended to  assist  those  who  may  make  the  attempt  of  designing  plans  of  domestic  buildings. 
It  is  by  no  means  supposed,  that  even  a  very  extensive  establishment  must  contain  all  the 
apartments  here  enumerated  :  a  selection  from  them  will,  in  most  cases,  be  sufficient. 

45.  Porch  or  Portico.  —  Some  contrivance  for  shelter  should  mark  the  entrance  to  a 
private  dwelling ;  and  this  is  usually  effected  by  a  porch  or  portico,  the  former  consisting 
of  a  recess,  and  the  latter  of  projecting  columns  supporting  an  entablature.  The  style  of 
these  must  be  regulated  by  that  of  the  rest  of  the  building  and  the  taste  of  the  architect ; 
but  the  porticoes  before  the  entrance,  which  have  been  often  adopted  in  modern  English 
mansions,  as  well  as  in  those  of  other  countries,  consisting  of  lofty  columns  of  the  height 
of  two  stories,  appear  inconsistent  with  the  obvious  purposes  of  utilitj',  and  are  too  osten- 

tatious to  be  sanctioned  by  good  taste  ;  it  is  also  an  objection  to  them,  that  besides  being 
uselessly  expensive,  they  unavoidably  darken  the  windows  of  the  upper  story.  This  kind 
of  portico  is  evidently  an  injudicious  attempt  to  apply  the  front  of  an  antique  temple  to  a 
domestic  residence,  without  considering  the  different  destinations  and  characters  of  the 
tvyo  edifices. 

The  original  use  of  a  portico  of  lofty  columns  among  those  ancient  nations  from  whom 
it  was  borrowed,  was  to  promenade  beneath  ;  and  they  were  accordingly  attached  to  and 
surrounded  temples,  into  the  interior  of  which  the  mass  of  the  people  were  not  admitted  ; 
or  they  consisted  of  colonnades  in  various  places  for  walking  in :  but  four  or  six  columns 
placed  in  front  of  private  dwellings  cannot  even  be  supposed  to  have  the  same  object, 
and  it  is  evidently  raised  as  ornament  only,  though  misapplied. 

46.  Entrance  Hall.  —  If  the  mansion  be  large,  a  spacious  entrance  hall,  or,  as  it  is  some- 
times called,  the  Vestibule,  has  a  good  effect :  but  in  a  small  house,  the  hall  and  staircase 

are  usually  thrown  into  one,  which,  besides  occupying  less  room  where  space  can  ill  be 
spared,  has  the  advantage  that  both  may  be  warmed  together.  The  floor  is  frequently 
laid  with  stone  or  marble  ;  and  mosaic  wotild  be  elegant. 

47.  Staircases.  —  The  size  of  the  principal  staircase,  and  the  part  of  the  building  where 

it  is  placed,  affect  considerably  the  convenience  of  the  residence.  Sometimes  it  is  too 
large  for  the  rooms ;  and,  in  other  instances,  its  smallness  gives  an  air  of  meanness.  In 

large  houses,  the  staircase  is  usually  placed  near  the  middle  of  the  plan,  and  is  lighted  by 
a  skylight ;  but  in  small  houses  it  is  on  one  side  that  it  may  have  the  benefit  of  windows. 
Access  to  the  staircase  should  be  easy  and  obvious  to  all,  and  it  shoiild  likewise  afford 

free  communication  to  all  the  rooms  to  which  it  leads.  The  back  staircase,  on  the  con- 

trary, should  be  more  concealed,  being  chiefly  intended  for  the  servants.  The  principal 
staircase  should  always,  if  possible,  be  of  stone :  and  it  were  well  if  the  other  staircase 
were  made  of  the  same  material,  in  case  of  fire,  and  to  lessen  the  noise  from  feet. 

48.  Breakfast  Room.  —  Except  in  large  houses,  there  is  seldom  a  separate  breakfast 
room,  the  dining  room  being  generally  used  for  this  purpose.  But  if  there  be  space,  a 
breakfast  room,  looking  to  the  east,  will  be  found  agreeable  ;  and  it  should,  if  possible, 

communicate  by  glass  doors  with  the  garden,  consei-vatory,  or  lawn. 
49.  Dining  Boom.  —  This  should  be  placed  so  that  the  way  to  it  from  the  kitchen  is 

easy,  and  yet  so  that  it  is  not  in  the  least  annoyed  by  noise  or  odour  from  the  latter.  If 

possible  there  should  be  an  adjoining  room  for  servants,  and  to  collect  dishes  and  dining 

apparatus  in,  that  time  may  not  be  lost  in  bringing  them  in  ;  and  it  will  be  useful  to  have 

there  a  steam  table  to  keep  dishes  hot.  A  good  deal  of  ingenuity  is  requisite  in  con- 

triving a  comfortable  dining  room,  in  arranging  the  approaches  to  it,  and  connectmg  it 

with  the  drawing  room.  Steam  or  hot  waCer  have  the  great  advantage  of  warming  it 

equally  in  every  part;  and  the  situation  of  the  sideboard  should  be  judiciously  fixed. 

A  method  first  practised  at  the  Caff  Meclmniqne  in  Paris,  of  raising  the  dishes  up  by 

machinery,  and  now  frequently  used  in  coffee-houses  and  taverns  in  London,  might  be 

adopted  with  advantage  in  some  private  houses.  An  instance  is  known  in  London,  where 

the  dinner  is  brought  up  from  the  kitchen  upon  an  inclined  plane. 

50  Drawing  /^oom.  — This  apartment  is  usually  that  which  is  fitted  up  with  greater 

elegance  than  any  other  in  the  building.  Tlie  windows  are  generally  made  to  come  down 

to  the  floor,  with  French  sashes,  and  the  walls  are  ornamented  in  a  tasteful  manner  with 

painting  or  rich  ornamental  papering.  The  style  of  the  whole  should  be  ively  and 

cheerful;  and  a  well-designed  chimney  fire-place  is  most  congenial  with  English  habits 

and  feelings  Few  drawing  rooms  are  without  some  ornaments  of  sculpture  or  painting : 

and  good  taste  is  evinced  in  their  selection  :  much  of  the  trumpery  toys  often  seen  there 
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iwould  be  better  omitted.  Two  drawing"  rooms  opening  into  each  other  are  found  con- 
u'enient,  either  in  town  or  country. 

51.  Saloon.  —  The  name  of  SaloJi  on  the  Continent  is  equivalent  to  our  drawing  room  : 
with  us  the  saloon  is  rather  a  rooni  of  communication  between  others,  or  one  to  be  used 
wccasionally  for  music,  dancing,  &c.  It  may  be  fitted  up  with  ottomans  round  the  walls, 
nnd  may  sometimes  serve  also  as  a  picture  gallery. 

.52.  Library.  —  The  size  of  this  apartment  must  depend  much  upon  the  taste  of  the 
riiwner,  and  whether  his  collection  of  books  is  considerable.  The  style  of  the  room  and 

I'nimiture  should  be  rather  plain ;  the  walls  stuccoed  and  painted  in  oil :  the  light  good, 
bout  quiet ;  a  skylight  is  best,  to  give  more  room  for  bookcases.  If  it  can  be  conveniently 
trarmed  by  steam  or  hot  water,  with  good  ventilation  at  the  same  time,  it  will  perhaps  be 
poreferable  to  havipg  an  open  fire,  as  it  wUl  be  free  from  the  trouble  and  dust  of  a  chimney 
Sire-place.  Besides  the  books,  it  should  be  furnished  with  maps,  globes,  &c.,  and  perhaps 
with  microscopes  and  other  philosophical  instruments. 

53.  Gentleman's  Study,  or  Business  Boom.  —  This  may  adjoin  the  library,  being  intended 
fcbr  greater  privacy  and  quiet. 

54.  Billiard  Boom.  —  This  in  the  country  is  found  a  useful  resource  for  exercise  in  bad . 
weather.   The  best  billiard  tables  are  made  of  cast  iron,  slate,  or  some  substance  not  liable 
ta)  warp. 

55.  Hunting  and  Fishing  Tackle  require  a  separate  room,  or  convenient  closets,  accord- 
ong  to  the  taste  and  amusements  of  the  proprietor  and  his  friends. 

.56.  Gallery.  —  By  this  term  is  designated  an  apartment  for  a  particular  purpose,  such  as 
febr  music,  for  pictures,  for  sculpture,  &c.  It  is  generally  of  longer  proportions  than  usual. 
Uf  for  pictures  or  sculpture,  the  hght  should  be  from  above,  either  by  skylight  or  win- 
Idows  placed  very  high  up,  and  only  on  one  side.  Very  few  architectural  ornaments  should 
boe  introduced,  as  they  tend  to  draw  attention  from  the  subjects  for  which  the  gallery  is 
asrected.  It  should  be  provided  with  long  seats  or  ottomans  as  well  as  chairs  ;  and  shoidd 
boe  warmed  by  steam,  hot  water,  or  wann  air.  Pictures  and  sculpture  are  seen  to  more 
ndvantage  in  a  gallery  contrived  for  their  reception,  than  when  disposed  over  the  walls  of 
1 1  house,  where  many  must  be  placed  in  unfavourable  lights  and  situations.  The  gallery 
nnay,  though  attached  to  the  house,  be  under  a  separate  roof,  which  indeed  will  sometimes 
lioe  found  necessary  on  account  of  the  light. 

57.  Lady's  Sitting  Boom.  —  This  shoidd  adjoin  her  bed  room  or  dressing  room.  In 
FFrance,  the  boudoir  is  often  the  most  highly  ornamented  part  of  the  house,  which  English 
Cabits  and  taste  do  not  require. 

58.  Bed  Chambers.  It  is  of  great  importance  to  health  that  the  apartments  in  which  we 
ass  so  many  hours  should  be  lofty,  and,  if  possible,  spacious,  as  a  change  of  air  during 

hhe  night  is  not  easily  effected.  Nothing  can  be  more  injudicious  than  the  too  frequent 
loractice  of  making  bed  chambers  low,  to  suit  what  is  thought  to  be  the  picturesque 
i^ppearance  of  a  domestic  edifice,  where  persons  often  submit  to  the  serious  inconvenience 
Jbf  low  rooms  in  the  upper  story,  and  even  of  a  thatched  roof:  as  if  it  were  desirable  to 

»opy  the  imperfections  of  our  ancestors.  "We  will  not  contend  against  the  supposed principle  of  taste  in  diminishing  the  height  of  each  story  as  we  ascend,  but  remind  our 
readers  that  the  air  expelled  during  respiration,  though  it  rises  at  first  to  the  top  of  the 
inpartment,  yet,  if  it  has  no  outlet,  descends  as  it  cools,  and  mixes  with  what  we  breathe, 
1 1  circumstance  which  was  not  known  formerly,  when  bed  rooms  were  constructed  scarcely 
ooftier  than  seven  or  eight  feet.  By  referring  the  reader  to  Book  III.,  "  On  Ventilation,"  the 
manner  in  which  we  consume  the  air  of  an  apartment  will  be  understood,  and  the  value 
ibf  the  above  remarks  comprehended.  The  apertures  in  the  bed  room  story  should  be  so 
'blaced  that  a  thorough  draught  can  be  obtained  in  the  day  time,  for  the  purpose  of  changing 
hhe  air  completely.  Every  bed  room,  even  the  least,  should  have  a  chimney  fire-place, 
:aowever  small.  An  eastern  aspect  is  the  most  agreeable  for  a  bed  chamber,  because  it 
-'eceiyes  the  first  rays  of  the  sun  ;  an  evening  sun,  on  the  contrary,  heats  it,  and  renders hhe  air  oppressive.  Small  closets,  and  beds  in  recesses,  are  extremely  injurious  to  health, 
ifw  they  can  seldom  be  well  ventilated.  The  style  of  furnishing  in  bed  rooms  should  be 
laeat,  but  plain,  and  every  thing  capable  of  collecting  dust  should  be  avoided  as  much  as 
oossible.    See  Book  V.  "  On  Furniture." 

59.  Dressing  Boom.i  and  Baths  should  be  attached  to  the  bed  chambers  as  much  as  is 
consistent  with  the  size  and  style  of  the  house  :  the  addition  of  the  latter  is  more  than  a 
nere  luxury. 
60.  Nursery.  For  directions  respecting  this  place,  we  refer  the  reader  to  that  part  near 

he  end  of  the  work,  where  the  nursery  is  treated  of  expressly :  observing,  that  wherever 
t  is  placed,  attention  should  be  paid  to  its  security  from  fire,  and  the  ready  means  of 
■scape.  There  should  likewise  be  an  easy  communication  between  it  and  the  lady's  bed ')r  dressing  room. 
61.  School  Boom.    This  is  frequently  a  necessary  apartment,  particularly  in  the  country, 

'  vhere  the  young  people  are  educated  at  home.    It  should  be  fitted  up  with  a  library  of 
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the  most  useful  books,  maps,  globes,  and  the  various  apparatus  required  in  education  ;  and 
here  might  be  kept  the  little  cabinet  of  natural  history,  philosophical  apparatus,  &c.  It 
can  scarcely  be  necessary  to  observe  that  the  warming  and  ventilation  of  it  should  he 
perfect. 

A  small  cheiiiical  Laboratory  for  experiments  might  be  attached,  or  be  easily  accessible, 
which  should  be  perfectly  fire-proof  ;  and  a  little  work  shop  -will  likewise  be  an  addition 
that  may  afford  both  amusement  and  instruction. 

62.  Museum.  This  is  not  a  usual  addition  to  a  mansion,  yet  well  deserves  to  be  one. 
It  need  not  be  large  to  contain  a  very  entertaining  and  instructive  collection  of  such  objects 
of  natural  history  as  must  interest  the  occupants,  or  would  be  useful  to  the  junior  part  of 
the  family.  The  various  objects  placed  in  it  should  be  arranged  and  displayed  with  the 
greatest  possible  neatness  and  taste,  yet  without  gaudy  ornaments ;  and  there  should  be 
connected  witli  it  a  place  for  unpacking  and  for  keeping  unarranged  specimens,  not  to 
encumber  the  museum  itself.  The  light  should  be  good,  and  convenient  cabinets  and 
tables  provided. 

63.  Observatory.  Those  who  are  fond  of  astronomy  may  have  a  room  at  the  top  of  the 
house,  perhaps  in  a  tower,  which  forms  a  picturesque  part  of  a  villa  in  the  Italian  style. 
In  this  may  be  kept  a  good  telescope,  and  other  instruments,  which  may  be  a  source  of 
frequent  amusement :  such  a  room,  if  not  used  for  astronomical  purposes,  may  be  found 
agreeable  and  convenient  for  viewing  the  surrounding  country,  or  for  studying  the 
clouds,  &c. 

64.  Conservatory.  This  is  a  building  constructed  for  the  growth  and  preservation  of 
trees,  shrubs,  and  plants,  chiefly  exotic,  and  is  often  attached  to  the  mansion,  and  so  placed, 
that  some  of  the  principal  apartments  communicate  immediately  with  it.  It  is  a  modem 
improvement,  and  it  is  an  agreeable  luxury  to  enter  from  a  library  or  breakfast  room 
suddenly  into  the  midst  of  odoriferous  plants.  A  conservatory  should,  if  possible,  be  so 
large  as  to  afford  w,alks  in  it,  which  ought  to  be  paved,  the  plants  growing  either  in  the 
earth,  or  in  pots  sunk  to  a  level  with  the  surface.  It  is  warmed  by  flues,  or  by  steam  or 
hot  water ;  the  sides  and  roof  should  be  of  glass,  and  the  latter  should  be  strong  enough  to 
resist  hail.  When  the  roof  is  opaque,  the  plants  do  not  flourish.  The  style  of  architecture 

should  be  extremely  light,  without  large  piers  which  obstruct  the  sun's  raj-s.  Some 
splendid  conservatories  have  been  executed  of  late,  for  which  see  "  Loudon's  Encyclo- 

pedia of  Gardening." 
6.').  Domestic  Offices.  In  arranging  the  plan  of  a  house,  the  situation  and  distribution 

of  the  offices  demand  much  consideration  ;  yet  they  are  frequently  the  most  defective  part 
of  the  mansion.  The  present  fashion  of  placing  many  of  them  in  a  sunk  story,  though 
economical  with  regard  to  expense  and  space,  is  often  injurious  to  health  and  cleanliness. 
In  towns,  this  is  in  a  gi'eat  measure  unavoidable,  according  to  present  custom,  but  in  the 
country  a  superior  arrangement  is  generally  practicable.  To  the  architect  must  be  left 
the  distribution  of  the  several  places  according  to  the  plan  of  the  rest  of  the  house,  and  the 
particular  locality;  and  we  can  do  little  more  at  present  than  enumerate  the  various 
apartments  that  are  included  under  this  head,  with  such  few  remarks  as  may  appear  the 
most  essential  ;  observing,  that  a  proper  arrangement  of  the  several  ofiices  cannot  be  made, 
nor  their  fittings-up  completed,  in  the  best  manner,  except  by  those  who  will  take  the 
trouble  of  making  themselves  intimately  acquainted  with  the  business  to  be  done  there. 

66.  The  various  offices  usually  connected  immediately  with  the  house  itself  are,  the 
kitchen  ;  scullery  ;  pantry  ;  the  several  larders,  as  the  wet,  dry,  fish,  game,  and  vegetable 

larders ;  salting  and  smoking  rooms.  There  are  also  the  servants'  hall ;  the  steward's 
room ;  butler's  room  ;  plate  closet ;  men's  washing  and  dressing  room ;  knife  and  shoe 
cleaning  place.  Then,  the  housekeeper's  room  ;  store  room  ;  still  room  ;  china  closet ; 
maid  servants'  sitting  room  ;  lastly,  the  various  cellars  for  wine  and  beer ;  ice  room  ;  coal 
cellars.  Eoi-ming  a  group  by  themselves,  and  detached  from  the  house,  may  be  the  brew- 
house,  bakehouse,  washhouse,  and  laundry.  The  dairy,  dairy  scullery,  and  cow-house,  may 
be  situated  in  another  part.  Also,  composing  a  separate  group,  may  be  the  coach-house, 
harness  and  saddle-room,  stables,  dog-kennels,  stable  yard,  and  lodging-houses  for  the 
servants  employed  in  them.  In  the  approach  to  a  villa  or  country  mansion,  the  offices 
should  as  much  as  possible  be  kept  out  of  sight. 

The  principal  requisites  of  a  good  kitchen  are  stated  in  a  separate  part  of  this  work, 
where  the  processes  of  cookery  are  described.  A  good  chimney  fireplace  should  never 
be  omitted  ;  for  whatever  improvements  are  made  in  tlie  apparatus  for  cooking,  yet  it 
is  not  prudent  to  dispen.se  with  the  open  fire,  which  may  or  may  not  be  used  continually. 
Good  ventilation  to  the  kitchen  should  he  provided  for  in  building  ;  for  if  this  be  neglected, 
it  will  perhaps  be  impossible  to  effect  it  afterwards.  If  the  ventilation  be  sufficient,  it  will 
not  only  keep  the  kitchen  cool,  hut  prevent  the  smell  of  the  cooking  operations  from 
spreading  over  the  house.  The  place  for  coal  and  other  fuel  to  supply  the  kitchen  and 
offices  adjoining,  should  be  very  near  ;  and  it  will  be  convenient,  and  save  much  labour, 
if  the  coals  can  be  passed  from  it  into  the  kitchen  by  an  opening  in  the  wall.    If  the 
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titchen  is  detached,  it  may  be  lighted  by  a  skylight,  which  will  give  the  best  light  and 
l.llow  most  space  on  the  walls.  _  •        ,  , 

The  scullery  should  adjoin  the  kitchen,  and  be  fitted  up  with  a  boiler,  plate  racks, 

bhelves,  plate  drainers,  cistern  and  sinks,  a  chopping  block,  and  other  conveniences  well 

mown.'  Where  steam  is  much  employed,  this  is  generally  the  place  where  the  steam  boiler, 
■rith  its  necessary  apparatus,  is  placed,  from  which  pipes  conduct  the  steam  to  the  kitchen 
;.nd  the  various  parts  of  the  house.  It  should  be  paved  with  flag  stones  rubbed;  and  some 
eecommend  giving  them  one  coat  of  oil  to  prevent  grease  from  marking. 

The  qualities  of  a  good  larder  are  described  under  "  Preservation  of  Food,"  Book  X. The  other  offices  necessary  to  be  connected  with  the  house  depend  so  much  upon  the 
rvhole  establishment,  that  no  rules  can  be  laid  down  which  can  be  generally  applied.  The 

cequisites  for  a  brewhouse  are  mentioned  in  Book  VIII.,  "  On  Brewing ;"  and  those  of  the 
fvashhouse  and  laundry  in  Book  XX.  The  same  may  be  observed  of  the  dairy,  cow-house, 
lund  stables,  which  are  treated  of  under  their  several  heads.  Some  information  respecting 

, .  good  distribution  of  offices  may  be  obtained  from  published  plans  ;  but  better  ft-om  in- 
fpection  of  such  as  receive  a  character  of  convenience  from  intelligent  servants,  who  are 
itiften  able  to  appreciate  their  merits,  and  who  should  therefore  be  consulted  respecting 
hhem. 

GROUISTDS  UniEDIATELY  ROUND  THE  MANSION. 

Although  our  object  in  the  present  work  is  to  confine  our  chief  attention  to  the 
Idomestic  edifice  itself,  without  treating  in  detail  on  the  manner  of  laying  out  the  grounds, 
ffvhich  is  the  proper  business  of  the  landscape  gardener,  and  is  seldom  attempted  by  the 
architect,  yet  a  few  remarks  upon  that  part  which  is  in  the  immediate  vicinity  of  the 
nmansion  would  appear  necessary. 

In  England,  instead  of  having  the  cultivated  land  come  up  almost  to  the  door  of  the 
dlwelling,  as  is  frequently  the  case  in  other  countries,  a  certain  space  round  the  house  is 
Ltiept  as  pleasure  ground,  lawn,  or  park,  and  ornamented  with  trees,  shrubs,  and  flowers  ; 
iiind  this  space  is  usually  inclosed  by  a  sunk  fence  instead  of  a  wall,  not  to  shut  out  the 
ririew  of  the  country  beyond. 

67.  The  approach  to  the  mansion  in  the  old  style  was  often  directly  in  front,  sometimes 
i»y  a  straight  avenue.  At  present  it  is  thought  to  be  more  agreeable  and  picturesque  to 
ivvoid  such  foiTnality,  and  to  have  the  first  view  of  the  house  on  an  angle  so  as  to  see  two 
*f  its  sides  ;  the  road  being  made  winding,  that  it  may  present  greater  variety  than  when 
joerfectly  straight. 

But  admitting  numerous  defects  in  the  ancient  artificial  and  formal  style  of  gardening,  and 
hhe  more  just  appreciation  at  present  of  the  beauties  of  nature,  it  has  been  objected  by  the 
aate  Mr.  Hope,  that  the  modern  custom  of  "  launching  from  the  threshold  of  the 
jymmetric  mansion,  in  the  most  abrupt  manner,  into  a  scene  wholly  composed  of  the 
nnost  unsymmetric  and  desultory  forms  of  mere  nature,  totally  out  of  character  with  those 
iff  the  mansion,  is  a  deviation  from  propriety  and  good  taste."    In  this  respect,  modern 
veform  (which  swept  away  the  avenue,  the  terrace  with  its  steps,  balustrades,  statues, 
lases,  and  other  embellishments  of  old  times,  together  with  the  more  objectionable  cut 
i/ews,  trellises,  and  other  unnaturally  formal  objects,  and  substituted  mere  wild,  though 
ii'icturesque,  nature,)  has  been  carried  to  an  extreme.    The  change,  however,  we  must 
Observe,  gave  rise  to  what  is  so  deservedly  admired  under  the  title  of  the  English  Garden  : 
out  as  this  can  be  executed  with  success  only  on  a  scale  of  considerable  magnitude,  it  is 
•etter,  perhaps,  when  the  space  is  more  limited,  to  imitate  something  of  the  old  style  still 
03  be  seen  in  some  parts  of  the  Continent,  as  in  France  and  Italy,  where  the  regular  forms 
iff  architectural  and  sculptural  embellishments  are  mixed  with  natural  objects  in  the 
onmediate  vicinity  of  the  dwelling,  to  preserve  a  gradation  from  the  regular  forms  of 
rrt  to  those  of  rural  scenery  more  remote.    The  style  of  architecture  to  which  we  have 
iniuded  above,  denominated  the  irregular  Italian,  admits  of  this  variety  much  better  than 
any  other,  and  that  consistently  with  utility,  affording  by  its  terraces,  colonadcs  and 
rrcades,  dry  and  sheltered  walks,  together  with  greater  facility  in  preserving  that 
eeathess  and  cleanness  near  the  house  which  is  so   desirable ;  while  the  beautiful 
rrnaments  of  statues,  garden  buildings,  and  seats  of  various  kinds,  with  parterres  of 
kiowers,  fountains,  bridges,  and  other  decorations,  can  be  introduced  witli  propriety, 
lllthough  they  might  seem  incongruous  and  misplaced  in  ordinary  pleasure  grounds, 
(Irhich  represent  merely  a  selected  portion  of  natural  scenery. 

But  on  this  subject  it  is  not  desirable  that  we  should  dictate  ;  and  we  tlirow  out  this  hint 
lather  to  awaken  attention  to  ideas  perhaps  too  much  neglected,  notwithstanding  they 
tare  been  alluded  to  by  persons  of  great  taste  and  talents  ;  and  the  existing  desire  for 
eeatness  and  finish  round  our  dwellings  has  become  so  general  in  England,  tlmt  probably 
I;  is  upon  the  whole  best  to  leave  this  to  the  gradual  iuiprovenient  which  is  going  on. 

It  should  not  be  supposed,  from  what  wo  liave  said,  that  we  recommend  any  of  the 
C  3 
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absurdities  of  the  Dutch  taste  of  former  times,  nor  that  we  overlook  the  merit  of 
numerous  improvements  of  the  present  day  :  we  only  propose  that  a  mixture  of  the 
artificial  with  the  natural  should  be  introduced,  such  as  is  sanctioned  by  the  works  of  the 
greatest  masters  in  landscape  painting,  who,  having  studied  profoundly  the  principles  of 
picturesque  beauty,  are  undoubtedly  the  best  acquainted  with  it.  And  at  the  same  time 
that  we  express  our  opinion  on  the  "  capabilities  "  of  the  style  we  have  advocated  (to  use 
the  expression  of  an  eminent  landscape  gardener),  we  must  not  conceal,  that  it  cannot  be 
treated  successfully  except  by  artists  of  the  highest  class  ;  and  that  attempts  by  those  not 
well  versed  in  the  true  principles  of  art  are  in  great  danger  of  being  puerile,  and  even 
disgusting.  It  has  been  justly  remarked  that  our  mansions  or  villas  are  seldom  well 
connected  with  the  surrounding  grounds,  owing  to  the  architect  and  landscape  gardener 
being  distinct  persons,  or  not  acting  in  concert.  There  can  be  no  doubt  but  that  many  of  the 
fine  compositions  to  be  seen  in  Italian  villas  have  been  produced  by  the  great  artists  of  former 
times,  when  it  was  more  the  custom  to  unite  the  three  professions  of  architect,  sculptor, 
and  painter. 

As  we  recede  from  the  mansion,  the  appearance  of  art  may  diminish,  tiU  at  last  it  is  no 
longer  desirable,  and  we  may  trust  to  those  characters  which  nature  alone  presents  in 
perfection. 

Water  somewhere  in  the  grounds  is  an  agreeable  feature  ;  where  it  does  not  exist 
naturally,  it  may  be  sometimes  introduced  artificially,  but  so  as  if  it  seemed  to  belong  to  the 
place.  Stagnant  water,  however,  should  by  all  means  be  avoided,  since  it  is  productive  of 
noxious  exhalations. 

As  we  do  not  propose  to  treat  here  of  modem  landscape  gardening  as  a  science,  we  can 
only  refer  those  of  our  readers  who  wish  to  acquire  some  knowledge  of  it  to  study  the 
writings  of  Shenstone,  Gilpin,  Uvedale  Price,  Knight,  Repton,  Meason,  the  late  Thomas 
Hope,  most  of  whose  principles  have  been  collected  together  by  Loudon. 

68.  The  entrance  to  the  grounds  from  the  public  road  is  usually  marked  by  a  large  gate 
and  lodge  for  the  porter,  which  is  sometimes  an  ornamented  building.  Perhaps  it  is  good 
taste  not  to  aim  at  ornamenting  it  much. 

69.  Tlie  situation  of  the  Jlower  and  kitchen  gardens  must  be  regulated  by  the  soil,  aspect, 
and  other  circumstances  depending  upon  the  locality.  It  is  convenient  that  the  latter 
should  be  near  to  the  stable  court,  and  not  far  from  the  kitchen.  For  the  management 

of  the  gardens,  we  refer  the  reader  to  "  Loudon's  Encyclopaedia  of  Gardening." 

CHAP.  V. 

DUTIES  OF  THE  AKCHITECT. 

Since  it  is  not  always  possible  to  meet  with  a  house  newly  built  with  all  the  requisite 
conveniences,  and  in  the  desired  situation  ;  the  only  resource  may  be  to  build  a  new  one, 
which  can  be  exactly  suited  to  the  wants  of  the  proprietor,  and  which  may  be  constructed 
with  all  the  modem  improvements. 

70.  Having  resolved  on  building,  the  first  step  to  be  taken  is  to  engage  an  architect  or 
surveyor,  terms  which  are  nearly  synonymous,  the  chief  difference  being,  that  the  former 
title  is  supposed  to  mark  a  higher  grade  in  the  profession.  Having  put  the  architect  in 
possession  of  all  the  necessary  information  to  enable  him  to  design  the  intended  mansion, 
such  as  the  extent  of  the  family  and  establishment,  the  limits  of  expense,  &e.,  the  first 
thing  proper  to  be  done  is  to  make  such  rough  drawings  as  shall  convey  a  general  idea  of 
the  plan  and  distribution  of  the  apartments,  together  with  the  appearance  of  the  exterior, 
accompanied  by  an  approximation  to  the  cost.  This  being  approved  of,  it  will  then  be 
necessary  to  prepare  plans  more  detailed  ;  and  to  make  out  an  accurate  estimate,  the  labour 
of  which  being  very  considerable,  it  is  not  advisable  to  go  through  it  in  the  first  instance, 
until  the  proprietor  and  architect  thoroughly  understand  each  other  as  to  the  convenience 
and  style  to  be  aimed  at.  This  first  step  is  too  often  omitted  ;  and  at  once  highly  finished 
drawings  are  made,  the  effect  of  which  is  to  bias  the  judgment  and  inexperienced  eye,  or 

to  give  rise  to  unnecessary  expense  before  the  design  is  actually  determined  upon.  There 
should,  however,  ultimately  be  plans  of  each  story,  carefully  drawn,  with  elevations  of  the 

principal  fronts ;  and  it  would  be  desirable  if  some  kind  of  model  could  be  got  up  at  a 
small  expense,  for  this  would  be  much  better  understood  by  many  persons  than  drawings 
alone.  It  must  be  evident  how  useful  it  is  to  bestow  much  care  in  considering  the  plans 

upon  paper,  as  these  can  be  easily  altered  ;  whereas  alterations  during  the  execution  of 

a  building  are  not  only  difficult  and  expensive,  but  often  render  the  original  estimate  use- 
less, and  indeed  lead  to  setting  it  aside.  It  ought  to  be  known  that  it  is  quite  possible  to 

make  an  estimate  for  a  new  house  that  shall  be  very  near  the  actual  cost ;  but  that  this 

i 
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aannot  be  done  where  many  alterations  and  repairs  are  introduced.  In  the  former  case, 

hhe  estimate  is  produced  by  the  same  process  on  paper  as  is  employed  in  measuring  the 

louilding  when  finished  :  but  in  the  latter  case  the  estimate  cannot  be  much  more  than  con- 
ieecture.   It  should  be  a  rule,  therefore,  to  alter  as  little  as  possible  after  a  building  is  once 
tocgun.  .  -j;  ■ 

Together  with  plans  and  estimates,  there  is  made  out  what  is  termed  a  specification,  or 
particular,  which  is  an  accurate  technical  description  of  the  manner  in  which  the  several 
works  are  to  be  executed. 

71.  There  are  various  ways  in  which  building  may  he  carried  on;  the  best,  and  what  may 

hbe  termed  the  legitimate,  mode,  is  for  the  architect  to  select  and  engage  all  the  master  trades- 
imen,  who  should  work  entirely  under  his  direction  and  superintendence,  they  being 
ffurnished  with  accurate  working  drawings,  and  copies  of  the  specifications,  which  de- 
sscribe  the  kind  of  materials  to  be  used,  and  all  the  necessary  details  respecting  the  work  ; 
amd  it  is  the  business  of  the  architect  to  see  that  these  are  most  strictly  adhered  to. 
\When  the  whole  is  completed  to  the  satisfaction  of  the  architect,  and  partly  while  it  is 
cgoing  on,  the  several  works  are  measured  and  valued  by  two  persons.  One  is  the  archi- 
titect  iimself,  or  some  one  appointed  by  him,  and  who  acts  for  the  interest  of  the  proprietor  ; 
tithe  other  is  employed  by  the  tradesman  to  take  care  of  his  interest.  These  persons  belong 
ilo  a  class  of  minor  surveyors ;  who  being  solely  employed  in  measuring,  valuing,  and 
eestimating,  have  more  experience  than  any  others  in  these  operations,  which  are  extremely 
IJaborious.  The  measurements  being  made  out,  are  cast  up  into  what  are  termed  quan- 
tiities ;  to  each  of  which  is  attached  the  price  usually  agreed  upon,  and  allowed  by  the 
cgeneral  consent  of  the  surveyors  and  tradesmen  of  the  day,  and  which  are  foimded  upon 
I  the  prime  cost  of  the  materials,  and  the  time  generally  employed  by  the  workmen  accord- 
ring  to  the  observations  and  experience  of  the  master  tradesmen,  together  with  a  certain 
irasual  per  centage  for  profit.  These  prices  are  severely  criticised  in  case  of  any  difficulty 
hby  the  two  surveyors,  who  have  opposite  interests  to  attend  to,  and  they  are  at  last  adjusted 
aas  nearly  as  possible  to  what  they  ought  to  be. 

The  prices  allowed  for  all  the  different  kind  of  work  in  building  are  published  every 

}year  or  two  in  what  are  entitled  "  Builders'  Price  Books  ;  "  and  although  these  are  not 
ssanctioned  by  the  profession,  nor  considered  as  authority,  being  the  work  of  experienced 
I  individuals  only,  yet  they  are  very  near  the  truth,  and  may  serve  to  give  a  general  idea 
of  what  is  allowed  by  surveyors.  Should  any  part  of  the  work  not  be  well  done,  or  the 

1  materials  employed  be  of  an  inferior  kind,  the  employer's  surveyor  will  not  allow  the  price 
demanded.  In  short,  the  measurement  and  prices  made  out  by  the  two  surveyors  employed 

I  in  this  business  constitute  the  bill  to  be  delivered  to  the  employer,  and  it  is  signed  by  both 
tthe  surveyors.  Nothing  can  be  fairer  than  this  mode  of  doing  business ;  any  thing  like 
ccollusion  is  almost  impossible,  and  we  may  safely  say  is  never  practised.  In  certain  cases, 
i  indeed  (but  this  is  generally  where  the  bill  has  been  made  out  by  one  surveyor  only), 
<when  the  employer  considers  himself  to  have  been  overcharged,  the  bill  is  put  into  the 
1  hands  of  another  surveyor  to  be  examined,  and  deductions  are  made  in  prices,  but  more 
t  rarely  in  the  quantities,  from  the  great  difficulties  of  their  examination.  If  these  deduc- 
i  tions,  marked  in  red  ink,  are  not  submitted  to  by  the  tradesman,  a  law-suit  may  be  the 
I  consequence ;  but  as  lawyers  are  unable  to  enter  into  such  an  affair  as  the  examination  of 
I  charges  of  which  they  have  little  experience,  the  case  is  generally  at  last  referred  to 
.  arbitration,  two  experienced  surveyors  being  appointed  arbitrators.  This  disagreeable 
>  conclusion  may  almost  always  be  avoided  by  care  and  precision  in  the  original  estimates, 
\hy  firmness  on  the  part  of  the  architect  during  the  execution  of  the  work,  and  by  the  pro- 
[  prietor  not  giving  occasion  to  alterations.  The  architect  receives  so  much  per  cent,  upon 
t  the  amount  of  the  bills  (generally  five,  or  less  if  the  work  is  very  considerable).  Some 
1  persons  imagine  that  this  mode  of  remuneration  offers  a  temptation  to  run  the  employer 
1  to  greater  expense  than  is  necessary  ;  but  whatever  may  be  the  case  in  works  on  a  very 
1  lai-ge  scale,  this  can  scarcely  happen  in  ordinary  business.  If  the  most  conscientious 
architect  use  every  means  in  his  power  to  make  his  estimates  correct,  and  employ  all  his 

I  precautions  during  the  carrying  on  of  the  work,  it  will  almost  always  happen  that  the 
1  cost  will  somewhat  exceed  the  estimate  from  unforeseen  circumstances  ;  on  which  account 
lit  is  prudent  to  add  something  to  the  estimate  for  contingencies  and  extras  :  and  should 
1  these  turn  out  to  be  considerable,  the  architect  will  suffer  in  the  estimation  of  his  eni- 
;  ployer,  while  the  trifling  increase  in  his  commission  will  by  no  means  be  an  equivalent 
■  for  his  loss  of  reputation.  It  is  therefore  so  nmch  his  interest  to  keep  within  his  estimate  ; 
:  and  such  is  the  general  desire  of  architects  to  do  so,  that  the  motives  sometimes  appre- 

hended are  scarcely  possible. 
The  honourable  architect,  however,  has  a  double  duty  to  perform  :  he  is  not  to  consider 

himself  as  acting  for  the  interest  of  his  employer  only,  but  he  is  likewise  to  do  justice  to 
the  tradesmen  under  him,  by  allowing  them  reasonable  and  customary  prices,  provided 
the  work  is  properly  executed.    The  tradesman  thus  has  tiie  least  possible  temptation  to C  4 
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slight  his  work,  and  the  employer  has  the  satisfaction  of  having  the  best  chance,  that  his 
house  will  be  well  built,  and  of  paying  no  more  for  it  than  its  just  value. 

72.  A  deviation  from  this  mode  is  sometimes  practised.  Some  master  tradesmen  being 
content  with  less  profit  than  others,  an  agreement  for  prices  oidy  is  made  in  the  first  in- 

stance, instead  of  having  them  to  be  arranged  by  the  two  surveyors  above  mentioned. 
This  may  reduce  the  bills  somewhat ;  but  there  is  some  risk  that  the  work  will  be  executed 
in  an  inferior  manner,  yet  so  that  the  architect  will  not  have  it  in  his  power  altogether  to 
prevent  it. 

A  third  mode  is  to  have  the  work  performed  by  contract.  Here  the  plans  and  estimates 
are  made  as  before,  and  either  each  tradesman  contracts  for  his  portion,  or  some  individual 
called  a  builder  undertakes  to  execute  the  whole  for  a  sum,  he  employing  the  several 
tradesmen,  and  perhaps  doing  part  of  the  work  himself.  In  this  case,  the  architect  or 
designer  may,  or  may  not,  superintend  the  work  ;  but  if  he  should  do  so,  he  has  much 
less  the  power  of  checking  its  bad  performance  than  if  the  tradesmen  had  been  emplo3'ed 
by  himself ;  and  if  the  builder  has  engaged  to  do  the  whole  at  a  low  estimate,  there  is  a 
great  chance  but  both  the  materials  and  workmanship  will  be  of  an  inferior  description, 
particularly  when  there  is  no  surveyor  to  superintend  the  execution.  Many  persons  have 
the  erroneous  idea  that  by  employing  a  builder  only,  they  will  save  the  architect's  com- 

mission, and  have  the  work  executed  as  well  and  at  less  expense.  This  view,  however,  is 
fallacious.  The  mere  builder  without  any  check,  has  it  in  his  power  to  put  in  materials  of 
an  inferior  kind,  and  to  execute  the  work  in  a  worse  manner  than  he  would  be  permitted 
to  do  by  a  respectable  architect ;  and  the  employer,  instead  of  saving  five  per  cent,  may 
actually  pay  10  or  20  per  cent,  more  than  he  ought,  without  the  possibility  of  a  remedy, 
and  have  the  mortification  that  his  house,  after  all,  may  be  Ul  built.  It  is  likewise  to  be 
observed,  that  it  seldom  happens  the  mere  builder  is  much  of  an  architect  ;  he  has  iisually 
been  a  tradesman,  generally  a  carpenter  or  a  bricklayer,  and  he  is  probably  but  imper- 

fectly acquainted  with  the  other  branches  of  the  building  business,  and  deficient  in  that 
general  knowledge  which  the  well  educated  architect  ought  to  possess.  Much  evil  to 
architecture  has  arisen  from  too  little  care  having  been  bestowed  on  making  estimates 
before  work  is  begun,  through  which  the  actual  expense  has  much  exceeded  them  ;  and 
some  blame  may  be  attached  to  those  who,  not  to  alarm  their  employers,  give  in  the  lowest 
calculation,  omitting  to  state  any  addition  for  expenses,  which,  though  imforeseen,  always 
occur.  Numerous  instances  which  have  happened,  of  the  cost  of  buildings  executed  under 
architects  exceeding  their  estimates,  have  led  to  the  employment  of  builders,  who,  together 
with  upholsterers,  have  been  too  often  entrusted  with  the  duties  of  the  architect.  The 
remedy  is,  that  young  architects  should  apply  themselves  more  than  they  usually  do,  to 
the  details  in  the  practice  of  their  art,  and  that  they  use  every  means  practicable  to  keep 
within  the  limits  of  carefully  made  estimates.  This  is  not  the  place  for  pointing  out  what 
should  be  the  education  and  acquirements  of  an  architect :  it  is  sufiicient  at  present  to  state 
that  he  should  not  only  possess  in  an  eminent  degree  the  arts  of  design,  but  that  he  should 
be  intimately  acquainted  with  the  execution  of  all  the  details  of  work  in  every-  part  of  the 
building  business  ;  and  therefore  that  no  profession  can  be  cited  where  greater  industry  and 
application,  together  with  good  natural  talents,  are  required,  than  in  that  of  architecture. 

There  are  some  gentlemen  who  have  an  ambition  to  become  their  own  architects  ;  but 
such  persons  are  never  aware,  until  it  is  too  late,  of  the  difficulties  they  will  have  to  en- 

counter, nor  of  the  vast  variety  of  knowledge  necessary,  and  which,  for  several  reasons, 
can  be  acquired  only  in  a  professional  way.  They  generally  pay  dearly  for  their  amuse- 

ment, and  very  seldom  gain  any  credit  by  it. 
73.  In  the  metropolis  and  its  environs,  besides  the  architect  or  surveyor  under  whose 

direction  a  house  is  built,  every  new  building  is  subject  to  the  examination  of  a  district 

surveyor,  whose  duty  it  is  to  take  care  that  the  conditions  of  the  "  Building  Act "  have  been complied  with. 
74.  Twenty-four  hours  notice  must  be  given  to  the  district  surveyor  before  any  building 

or  wall  on  a  new  or  old  foundation  is  erected  within  the  limits  of  this  act.  The  notice  must 

be  given  by  the  first  master  tradesman  who  is  to  begin  the  work ;  and  he  is  liable  to  a  pe- 
nalty of  20/.  should  he  neglect  to  give  such  notice,  besides  having  all  work  condemned  to 

be  demolished  that  should  be  built  contrary  to  the  act.  The  surveyor  receives  a  fee  for 

his  trouble,  as  arranged  by  the  act,  in  proportion  to  the  rate  of  the  building.  Any  thing 

built  or  altered  contrary  to  the  Building  Act  is  to  be  condemned  as  a  nuisance,  and  re- 
moved ;  and  it  is  also  the  business  of  the  district  surveyors  to  examine  all  houses  and 

walls  in  a  state  of  decay,  and  to  condemn  them  if  their  condition  is  considered  ruinous 

and  dangei'ous.  '  .  •  , 
7r>.  The  Building  Act  having  passed  for  the  improvement  of  buildmg,  for  security  and 

health,  and  the  prevention  of  fires,  it  is  the  interest  of  the  public  to  see  that  it  is  not 

infringed.  The  district  surveyors  are  accordingly  very  strict;  and  it  is  proper  that  every 

one  who  thinks  of  building  oi-  altering  buildings  should  be  aware  of  the  princilml  regula- 
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li.ions,  and  see  that  the  district  surveyor  is  properly  informed  of  his  intention  to  huild. 
>Neglect  of  this  has  sometimes  led  to  serious  inconveniences. 

76.  Taking  a  house  on  lease,  or  purchasing  it.  Every  person  about  to  take  a  house  on 
l^ease,  or  to  purchase  it,  should,  previous  to  his  doing  so,  have  it  well  examined  by  an 
i'2xperienced  surveyor,  as  to  its  actual  condition,  and  the  repairs  that  may  be  necessary. 
TThis  is  a  matter  that  can  only  be  properly  understood  by  professional  persons,  for  what- 
(•3Ter  may  be  known  of  the  subject  by  others,  it  is  scarcely  possible  that  they  can  be  aware 
lof  all  the  circvunstances  to  be  attended  to  ;  and  the  neglect  of  sufficient  examination  may 
ssubject  the  tenant  at  the  end  of  the  lease  to  make  good  dilapidations,  which  being  only  in 
aan  incipient  state  when  he  took  possession,  required  a  practised  eye  to  detect  them. 
IBadly  constructed  drains,  or  roofs,  commencement  of  dry  rot,  settlements  in  walls,  decay- 
iing  or  bad  sashes,  the  strength  and  stiffness  of  floors,  and  many  other  circumstances  are 
oonly  well  understood  by  professional  persons. 

CHAP.  VI. 

HINTS  ON  THE  PRACTICE  OP  BUILDING. 

77.  General  Observations. — It  is  not  our  object  to  introduce  into  this  work  a  regular 
itreatise  on  building.  What  we  propose  is,  to  give  those_  general  ideas  with  respect  to  the 
cconstruction  of  domestic  residences  which  it  may  be  useful  for  the  employer  to  be 
aacquainted  with.  When  we  are  about  to  build,  we  cannot,  as  has  been  already  observed, 
vwith  propriety  dispense  with  the  assistance  of  an  architect  or  surveyor  ;  for  the  numerous 
Jdetails  of  actual  work  or  execution  in  a  building  are  too  complicated,  and  require  too 
imuch  experience,  for  any  one  to  direct,  except  those  who  have  made  building  their  pro- 

I'fession.  But  it  may,  in  many  cases,  be  convenient  to  have  such  a  general  acquaintance ^with  the  subject,  as  may  give  an  insight  into  the  principles  of  construction,  and  of  the 
[processes  of  the  various  trades  employed,  as  well  as  in  the  modes  of  charging  and  checking 
texpense,  which  not  vmfrequently  far  exceeds  the  intention,  and  even  ability  to  pay,  of 
I  those  who  venture  on  building 

Sect.  I. 

CONSTRCCTING  THE  CARCASS  OR  SKELETON  OF  A  HOUSE. 

The  operations  of  the  builder  are  divided  into  two  parts,  the  formation  of  what  is  tech- 
inically  called  the  carcass,  or  skeleton  of  the  house,  and  the  Jinishing.  The  carcass  com- 
I  prehends  the  foundation,  walls,  beams,  and  joists  of  the  floors  and  roof,  covering  of  the 
1  latter,  and  woodwork  of  the  partitions.  What  remains  to  complete  the  interior  constitutes 
t  the  finishing.  We  shall  commence  by  a  description  of  some  of  the  principal  materials,  as 
1  bricks,  stone,  and  mortar. 

SuBSECT.  1  Bricks. 

78.  Briclis  are  the  materials  most  generally  empluyed  for  the  walls  of  private  dwellings 
I  in  this  country  ;  and  when  they  are  well  made,  and  properly  burnt,  no  substance  is 
:  superior  in  durability,  as  may  be  perceived  in  the  remains  of  ancient  Roman  buildings, 
where  the  bricks  are  now  as  perfect  as  when  they  were  laid,  a  circumstance  owing  to 

I  the  skill  and  care  which  were  used  in  their  manufacture  ;  but  modem  bricks  are  often  so 
'  carelessly  made,  that  they  crumble  to  pieces  in  a  very  short  time.  Much  judgment  is 
therefore  required  in  the  selection  and  purchase  of  this  material,  which  is  best  procured  by 
visiting  the  several  brick-fields  before  buying  any.  Where  good  brick-earth  exists  upon 
an  estate,  some  may  venture  to  make  their  own  bricks  ;  but  to  succeed,  it  will  be  necessary 
to  engage  persons  who  are  experienced  in  digging  and  tempering  the  clay,  and  burning the  bricks. 

All  clays,  even  the  purest,  consist  of  two  kinds  of  earth,  alumina  and  silica.  When 
kneaded  with  water,  clay  forms  a  paste  that  is  plastic,  or  capable  of  being  moulded  into 
any  form.  This  may  be  dried  in  the  air,  or  burnt  in  the  fire.  In  the  former  case,  it 
acquires  a  certain  degree  of  hardness  ;  but  if  this  dried  clay  be  again  ground  up  with 
water,  it  recovers  its  former  plastic  state.  Sun-dried  bricks,  though  not  durable,  were 
formerly  used  in  many  places,  as  Babylon,  Egypt,  &c.,  and  are  still  employed  in  the  east, 
but  never  in  this  country.  If  dried  clay  be  subjected  to  a  red  heat,  its  hardness  is  nnich 
increased  ;  and  when  broken  into  fragments,  these  are  no  longer  capable  of  being  softened 
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by  water,  and  uniting  into  a  paste.  Bricks  well  burnt  by  fire  form  one  of  the  most durable  of  building  materials. 
Pure  clays  may  be  made  into  extremely  hard  bricks  ;  but,  in  the  ordinary  practice  of 

brick -Inakmg,  there  are  several  circumstances  taken  into  consideration.  When  the  clay 
IS  of  a  very  tough  or  adhesive  kind,  or  "  fat,"  as  it  is  called,  owing  to  the  abundance  of argillaceous  matter,  much  labour  is  required  in  kneading  and  tempering  it,  and  the  bricks 
made  from  it  are  apt  to  shrink  too  much,  and  crack  in  the  drying  and  burning.  A  mix- 

ture of  sand  prevents  this;  but  if  there  be  too  much  sand,  the  clay  will  not  be  sufficiently ductile,  and  the  bricks  will  be  too  brittle. 
In  many  parts  of  the  country  natural  clay  is  found,  consisting  of  the  just  proportions  of 

clay  and  sand  ;  and  where  there  is  a  slight  deficiency  of  either,  this  may  often  be  supplied 
by  artificial  means.  It  is  very  rarely,  however,  that  natural  clays  are  found  consisting 
only  of  alumina  and  silica.  They  usually  contain  also  more  or  less  of  carbonate  or  sul- 

phate of  lime,  magnesia,  oxide  of  iron,  &c. ;  and  these  ingredients,  though  small  in  quan- 
tity, modify  the  nature  of  the  bricks.  The  iron,  if  neither  lime  nor  magnesia  are  present, 

gives  to  the  bricks  a  red  colour  ;  but  if  lime  be  likewise  an  ingredient  in  the  clay,  the 
iron  causes  the  colour  to  be  some  shade  of  a  cream  or  yellowish  brown.  The  Roman 
bricks,  many  specimens  of  which  exist  in  this  country,  and  which  are  of  an  admirable 
kind,  are  of  a  deep  red,  as  were  likewise  all  the  bricks  made  here  about  a  century  ago  ; 
but  as  this  colour  is  not  thought  so  agreeable  as  that  of  yellowish  or  whitish  stone,  great 
pains  have  been  taken  of  late  to  obtain  bricks  of  as  light  a  colour  as  possible,  one  cir- 

cumstance, among  others,  which  has  led  to  their  deterioration,  though  it  has  improved 
their  appearance.  Instead  of  using  the  strongest  and  toughest  clays,  such  clays  are  now 
preferred  as  have  a  considerable  quantity  of  calcareous  matter,  and  called  vmrle,  or  tech- 

nically malm  earths.  From  this  bricks  are  made  of  a  light-yellowish  colour ;  and  when 
natural  clays  of  this  kind  cannot  be  had,  it  has  become  a  practice  to  grind  a  quantity  of 
chalk  with  the  clay  to  produce  the  mixture  necessary  for  light-coloured  bricks. 

79.  The  common  process  of  brick-making  is  as  follows.  Brick  earth,  consisting  of  a 
clayey  loam,  of  just  proportions  in  the  ingredients,  is  usually  dug  in  September,  and 
exposed  in  heaps  of  a  few  feet  in  height  to  the  action  of  the  frost  of  winter,  which  pul- 

verises and  mellows  it.  The  small  stones  are  then  separated,  by  grinding  it  in  water, 
and  passing  it  through  a  grating.  The  clay  thus  reduced  to  mud  is  now  mixed  with 
challs  ground  with  water  to  the  consistence  of  cream,  if  any  calcareous  ingredient  is 
required.  After  remaining  until  it  has  acquired  sufficient  consistency,  it  is  finally  tem- 

pered by  working  it  in  a  pug-mill,  when  it  is  ready  to  be  moulded.  Fonnerly,  before  the 
pug-mill  was  invented,  the  clay  was  thrown  into  a  shallow  pit,  in  which  it  was  trodden 
by  the  feet  of  men  or  oxen.  When  the  clay  has  been  properly  tempered,  it  is  taken  to 

the  moulder's  bench,  and  separated  into  small  pieces.  The  mould  is  a  box  of  a  size  fixed 
by  act  of  parliament,  but  with  the  bottom  loose.  It  is  placed  on  the  bench  sprinkled  over 
with  sand,  to  prevent  the  clay  from  sticking  to  it ;  a  lump  of  the  prepared  clay  is  dashed 
in,  and  the  top  scraped  off  with  a  flat  stick.  The  newl)'-moulded  bricks  are  carried  on 
a  wheelbarrow  to  a  place,  where,  arranged  on  each  other  diagonally,  with  spaces  between, 
they  are  dried  in  the  air  sufficiently  to  bear  removal,  and  are  then  fit  to  be  burned. 
Should  the  weather  be  fine,  a  few  days  will  be  sufficient  for  the  drying.  The  burning  is 
performed  either  in  a  kiln  for  the  purpose,  or  in  clamps,  which  are  large  square  piles  of 
them  skilfully  built  up,  with  small  coal  cinders,  called  breeze,  between  the  layers,  and 
openings  sufficient  to  allow  of  the  admission  of  air  necessary  for  combustion.  Kilns  are 
generally  used  in  the  country  for  burning  bricks,  which  is  a  more  perfect  mode  ;  but  for 
all  the  ordinary  ones  used  in  London,  clamps  are  employed. 

80.  Bricks  burned  in  clamps,  and  even  in  kilns,  are  not  all  of  the  same  quality.  Those 
in  the  middle,  and  the  most  perfectly  burned,  are  called  stocks,  while  those  on  the  outside 
are  more  imperfect,  and  are  denominated  place  bricks,  and  sometimes  samel  or  sandel 
bricks :  the  latter  are  never  employed  in  good  work,  or  where  durability  is  an  object. 
Common  stocks  are  both  red  and  grey  ;  they  are  used  for  ordinary  walls.  The  burning 
of  a  clamp  generally  occupies  twenty  or  thirty  days,  and  requires  great  experience.  If 
the  bricks  are  too  much  burnt,  particularly  where  there  is  much  lime  present  in  the  clay, 
they  are  apt  to  vitrify,  and  run  togetiier  ;  and,  if  not  sufficiently  burned,  they  will  have  no 
durability.  Bricks  vitrified  or  too  much  burned  are  termed  burrs;  and  though  they  cannot 
be  used  in  walls,  are  useful  in  some  situations.  Bricks  made  with  great  care  of  a  natural 
marly  earth,  or  of  an  artificial  mixture  to  resemble  it,  are  extremely  white  and  uniform, 
and  are  called  mark  or  tnalm  slocks.  These  are  employed  in  facing  the  fronts  of  the  best 
houses  in  London.  A  sort,  culled  cutters,  are  made  so  soft,  as  to  bear  being  cut  or  rubbed 
into  any  form,  as  for  the  arches  of  windows.  Some  soft  bricks  are  red,  and  are  called red  rubbers. 

Piiviii;/  bricks  are  made  smooth,  and  a  little  thinner  than  common  bricks. 

Dulcl'i  clinkers  arc  a  small  kind  of  bricks,  imported  from  Holland.    They  are  superior 
in  hardness  to  any  otlier,  and  were  formerly  much  used,  being  highly  esteemed  for 
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I'lJiiving  stables,  where  they  were  laid  on  edge ;  but  now  that  some  of  equal  quality  are  made 
aat  Cheshunt  in  Hertfordshire,  and  other  places,  the  Dutch  are  no  longer  brought  over. 

An  extremely  white  brick,  used  in  the  fronts  of  several  churches  near  the  metropolis, 
iand  some  of  the  best  houses,  is  made  at  Ipswich.  Highgate  church  presents  a  specimen  of 
I  them. 

Fire  bricks,  for  furnaces  and  fire  places,  are  of  a  different  composition  from  ordinary 
Ibricks,  as  it  is  necessary  that  they  should  be  infusible  in  high  degrees  of  heat.  In  their 
I  manufacture  pure  clays  are  necessary,  without  iron  or  lime.  The  white  clay  dug  at 
;  Stourbridge  is  the  best  for  the  purpose ;  and  instead  of  sand,  the  clay  is  mixed  with 
!  pounded  old  glass  pots,  crucibles,  or  fine  bricks,  which  are  not  liable  to  vitrify.  They  are 
s  sometimes  called  Welsh  lumps. 

A  soft  and  thin  red  brick,  capable  of  resisting  the  fire,  is  likewise  made  at  Hedgerley, 
I  near  Windsor,  and  hence  called  Windsor  bricks;  they  are  used  sometimes  for  lining 
( portable  furnaces  and  similar  purposes,  because  they  can  be  cut  to  any  form,  which  the 
'  Welsh  lumps  cannot ;  but  they  are  not  so  durable  in  strong  heat  as  the  latter,  which  are 
I  the  only  ones  fit  for  lining  grates. 

Hiort's  bricks  may  be  mentioned  as  being  valuable  on  account  of  their  forms  for  building 
1  circular  flues  for  chimneys,  which  are  more  easily  cleaned  than  square  ones  ;  but  they  are 
I  too  expensive  for  common  use.  Another  kind  for  the  same  purpose,  but  cheaper,  has  been 
:  invented  by  Chadley. 

81.  Tiles  are  made  of  clay,  finer,  tougher,  and  better  prepared  than  that  of  bricks, 
;  and  they  are  burned  in  a  kiln.  They  are  of  different  kinds,  according  to  the  use  to  which 
1  they  are  applied.  There  are  for  roofs,  plain  and  pan  tiles,  also  hip  and  ridge  tiles.  Foot 
•  tiles  are  used  for  paving  ;  sometimes  tiles  are  glazed  to  render  them  more  durable. 

82.  The  manufacture  of  bricks  is  placed  under  the  controul  of  the  Excise;  and  all. bricks 
made  in  England  for  sale  must  be  8^  inches  long,  2.^  inches  thick,  and  4  wide.  Makers 

■  of  bricks  and  tiles  must  give  notice  of  their  intention  to  begin  the  manufacture,  under  a 
penalty  of  100/. 

The  mode  in  which  the  duty  on  bricks  is  levied  is  complained  of  as  a  great  check  to 
their  improvement.  The  present  duty  on  common  bricks  is  5s.  lOd.  per  thousand.  To 
render  the  tax  easy  of  collection,  the  brickmaker  is  restricted  to  the  above  mentioned  size. 
If  he  deviates  in  the  least  from  these  dimensions,  or  forms  upon  them  any  moulding,  he 
renders  himself  liable  to  such  an  increase  of  duty  as  amounts  to  a  prohibition  of  the  article. 
Were  it  not  for  this,  an  infinity  of  forms  of  bricks  might  be  contrived,  suited  to  various 
purposes  :  and,  when  we  consider  the  durability  of  the  material,  and  the  facility  with  which 
it  may  be  moulded  into  any  required  form,  it  is  much  to  be  regretted  that  means  are  not 
found  for  preserving  the  revenue  without  depriving  the  public  of  the  advantages  which 
might  be  derived  from  the  inventions  of  architects. 

It  is  remarkable  that  during  many  ages  of  the  architectural  history  of  this  country,  from 
the  period  of  the  Roman  occupation,  to  about  the  time  of  Queen  Elizabeth,  the  use  of 
bricks  was  unknown ;  and  it  is  likewise  remarkable,  that,  formerly,  they  were  made  of 
much  better  quality  than  at  present.  Even  so  late  as  a  century  ago,  the  art  of  moulding 
a  fine  brick  into  various  forms  to  suit  the  purposes  of  architecture  was  carried  to  a  high 
degree  of  perfection,  as  may  be  seen, in  the  beautiful  red  brickwork  in  the  chimney 
shafts  of  many  manor-houses,  and  in  many  other  old  houses,  one  of  which  remains  in 
St.  Martin's  Lane,  London.  Excellent  brickwork  may  likewise  be  seen  in  the  conserv- 

atory in  Kensington  Gardens,  and  in  many  parts  of  the  kingdom. 
The  general  use  of  stucco  on  the  fronts  of  houses,  though  it  has  much  improved^  their 

appearance,  has  contributed  in  ̂ many  cases,  where  they  have  been  built  upon  speculation 
for  sale,  to  deteriorate  the  soundness  of  the  brickwork,  by  enabling  builders  to  conceal 
their  bad  bricks  through  covering  the  exterior  with  a  coat  of  cement. 

SuBSECT.  2.  —  Stone. 

83.  The  selection  of  stone  for  building  requires  considerable  skill.  Even  the  kinds 
usually  mentioned  as  the  most  durable,  as  granite,  porphyry,  and  basalt,  are  not  always 
fit  to  be  employed.  Before  using  any  kind  of  stone,  the  durability  of  which  is  not  known, 
it  is  proper  to  observe  what  effect  exposure  to  the  weather  for  some  years,  and  the  frost 
of  winter,  have  had  upon  it.  No  chemical  analysis  alone  can  give  the  required  information 
on  this  point. 

Granite,  when  of  the  best  kind,  is  extremely  durable,  though  difficult  to  work  to  a  good 
face.  It  is  nevertheless  much  employed  in  public  works,  and  in  some  places,  as  Aberdeen, 
where  it  is  very  plentiful,  all  the  private  houses  are  constructed  with  it.  Much  of  the 
granite  used  in  London  is  brought  from  Cornwall  and  Devon,  but  the  most  durable  granite 
comes  from  Aberdeenshire.  This  is  of  two  kinds,  grey  and  red,  the  latter  being  the 
hardest.  Both  these  take  a  very  fine  polish,  and  splendid  examples  of  polished  granite  are 
produced  in  Aberdeen^  of  which  specimens  are  occasionally  brought  to  Loudon,  both  of 
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columns  and  vases,  -which  approach  closely  to  Egyptian  granite.  Porphyry  and  basalt are  too  hard  to  be  used  for  ordinary  purposes.  Other  stones  used  amongst  us  for  building 
are  hard  limestones,  and  such  stones  as  are  generally  known  by  the  name  of  freestone. 
The  name  of  freestone  is  applied  to  such  stones  as  can  be  cut  readily,  and  as  well  in  one 
direction  as  another,  not  being  fissile  or  splitting  into  thin  layers  like  slate. 

When  limestones  admit  of  a  polish,  they  are  called  marbles.  All  our  fine  white  marbles 
are  imported,  for  we  have  none  in  Britain  of  equal  quality  with  foreign,  except  what  is 
quarried  in  too  small  blocks,  or  is  situated  inconveniently  for  transportation.  Though  most 
of  the  veined  and  coloured  marbles  to  be  seen  in  use  are  also  foreign,  we  have  abundance  of 
coloured  marbles  in  Devonshire  arid  Derbyshire,  some  of  which  are  of  considerable  beauty  ; 
but  they  are  not  extensively  employed.  Grey  compact  limestone  is  durable,  but  cannot 
easily  be  worked  into  a  smooth  face,  and,  therefore,  is  not  calculated  to  make  an  elegant 
front.  Magnesian  limestone  is  an  exception  ;  it  is  of  a  light  yellow  colour,  extremely 
durable,  and  much  employed  in  Yorkshire,  and  those  parts  of  England  where  the  quarries 
are  situated,  and  is  now  used  in  the  new  Houses  of  Parliament. 

The  most  usual  stones  for  the  fronts  of  houses  in  England,  are  the  freestones.  Oolite  is  a 
calcareous  freestone,  composed  of  small  rounded  grains  resembling  fish  roe,  whence  the 
name.    It  is  abundant  in  many  of  the  counties  of  England. 

84.  Bath  stone  is  an  oolitic  limestone  so  soft  that  when  fresh  from  the  quarry  it  can 
be  cut  by  a  toothed  saw  like  wood,  yet  it  hardens  considerably  in  the  air.  AU  the 
city  of  Bath  is  constructed  with  it,  and  it  is  likewise  now  brought  in  considerable  quantities 
to  London,  being  less  expensive  than  Portland  stone  from  the  facility  with  which  it  is  cut 
and  carved ;  but  it  is  not  durable. 

85.  Portland  stone  is  another  variety  of  oolite,  which  has  been  used  in  the  most 
important  public  buUdings  in  London,  and  formerly  for  the  paving  of  many  of  the  private 
edifices,  till  the  use  of  stucco,  in  a  great  measure  superseded  it.  It  is  now  employed 
chiefly  in  sills,  coping,  stone  staircases,  landings,  and  other  subordinate  parts  of  a  building 
for  which  Bath  stone  is  too  soft. 

86.  Sandstones  are  freestones  composed  of  grains  of  sand  cemented  together  naturally  : 
they  are  infinitely  various  in  hardness,  durability  and  colour,  some  being  excellent  for  the 
fronts  of  houses,  while  other  kinds  are  so  soft  as  to  be  totally  unfit,  or  require  being 
protected  by  stucco.  Though  sandstones  are  the  best  that  consist  chiefly  of  silicious 
particles,  yet  when  the  cement  that  unites  the  gi-ains  of  sand  is  of  calcareous  or  argillaceous 
matter,  the  durability  is  extremely  variable,  and  only  experience  can  determine  whether 
they  should  be  employed  :  it  is  the  cementing  matter  that  suffers  disintegration  by  various 
causes,  as  the  rain  and  frost ;  and  when  this  is  destroyed,  the  stone  of  course  falls  to  pieces. 
The  commencement  of  this  destruction. may  be  frequently  observed  by  lichens  growing 
on  the  stones,  the  decayed  cement  affording  a  proper  soil  for  these  minute  plants 

Some  kinds  of  stone  lie  in  the  quarry  in  vast  masses,  scarce!)',  if  at  all,  in  beds,  and 
consequently  they  can  be  raised  in  very  large  blocks :  of  this  nature  are  most  granites, 
porphyries,  serpentines,  and  many  marbles,  particularly  statuary.  Extraordinary  iustances 
of  large  blocks  of  these  stones  may  be  seen  in  the  columns  and  obelisks  of  the  ancients, 
as  also  in  the  walls  of  ancient  cities ;  and  very  large  blocks  of  granite  are  brought  from 
Devon,  Cornwall,  and  Aberdeenshire.  Portland  also  furnishes  large  blocks  of  oolite. 
Sandstones  are  always  in  layers  more  or  less  thick ;  some  layers  furnishing  good  sand- 

stone of  considerable  scantling,  while  others  are  only  fit  for  flags  and  paving.  This  is 
owing  to  the  manner  in  which  the  sand  forming  the  stone  has  been  originally  deposited, 
and  many  sandstones  are  farther  deteriorated  by  their  containing  fossil  shells  and  other 
organic  bodies.    When  these  are  numerous,  the  stone  is  seldom  fit  for  facings. 

Much  valuable  information  respecting  the  building  stones  of  this  country  may  be 
obtained  by  consulting  the  Report  made  to  the  Commissioners  of  Woods  and  Forests  on 
the  occasion  of  selecting  the  best  stone  for  the  new  Houses  of  Parliament. 

87.  Of  marbles,  we  have  few  that  are  the  produce  of  this  country  :  all  our  best  marbles 
are  imported  from  the  Continent.  Our  white  statuary  marble  comes  from  Carrara,  in 
Italy.  It  is  beautiful  and  fine  grained,  and  is  used  not  only  for  statues,  busts,  &c.,  but 
for  the  best  chimney  pieces.  We  have  no  white  marbles  in  Britain  that  can  be  procured 
in  blocks  so  large,  nor  so  fit  for  the  sculptor.  Of  veined  and  coloured  marbles  we  have 

many  in  Britain  very  good,  but  they  are  not  much  in  use,  few  of  them  being  of  such 
richness  as  the  Continental  marbles.  An  interesting  marble  is  found  in  Derbyshire,  filled 

with  fragments  of  the  fossils  called  Encrinites,  which  is  occasionally  employed  for  chimney 

pieces  ;  and  there  is  a  great  variety  of  coloured  marbles  in  Devonshire,  which  deserve  to 
be  more  employed.  Black  marble,  as  well  as  several  others,  are  brought  from  Ireland. 
The  Petworth  and  Purbeck  marbles  were  formerly  n\uch  used  in  Gothic  churches,  but 

they  are  now  little  known.  .     -  „• 
AVe  may  here  observe,  that  English  builders  are  in  the  habit  of  callmg  almost  all  stones 

that  take  a  jiolish  by  the  name  of  marbles  ;  but  the  term  should  be  confined  to  calcareous 

itoncs  only;  leaving  serpentines,  porphyries,  &c.  to  be  designated  by  the  names  proper  to 
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t  the  species.  Thus  the  serpentine  of  Anglesea  is  called,  improperly,  Mona  marhle  :  it  is 
,ia  beautiful  stone,  and  was  in  considerable  request  some  years  ago  ;  but  the  quarries  are 
mot  worked  at  present. 

SuBSECT.  3. — Mortar  and  Cement. 

88.  Where  walls  have  been  constructed  with  very  large  and  heavy  blocks  of  stone,  as  was 
I  the  case  with  some  in  ancient  Greece  and  Italy,  the  remains  of  which,  called  Cyclopian, 
:iare  seen  to  this  day,  no  cement  was  necessary,  the  weight  of  the  masses  being  sufficient 
1  to  keep  them  from  being  displaced ;  but  with  bricks  or  stones  of  the  ordinary  size,  some 
ocement  is  required  to  make  a  firm  wall.  In  countries  where  bitumen  is  plentiful,  this 
ssubstance  has  been  employed,  as  was  the  case  in  the  buildings  of  ancient  Babylon,  existing 
rremains  of  which  have  been  described  by  recent  travellers.  But  cements  derived  from 
c  calcareous  substances  are  by  far  the  most  general,  and  are  the  only  ones  used  in  this 
ccountry  for  the  ordinary  purposes  of  architecture. 

Our  common  mortar  is  composed  of  lime  made  into  a  paste  with  water  and  sand,  which, 
;when  completely  dried,  becomes  of  a  stony  hardness  ;  and,  the  strength  of  walls  depending 
imuch  upon  the  excellence  of  this  materifU,  it  is  proper  that  the  principles  upon  which  its 
:good  quality  depends  should  be  imderstood. 

89.  Lime,  or  calcareous  earth,  familiar  by  sight  to  every  one,  is  never  found  pure  in 
I  nature,  but  is  always  combined  with  some  other  substance.  Before  it  can  be  employed 
(for  mortar,  it  is  necessary  to  detach  it  from  its  combinations;  and  all  of  what  is  so 
(employed  is  obtained  by  exposing  certain  limestones  to  a  strong  heat,  or  burning 
I  them,  as  it  is  termed,  in  a  kiln.  Limestones  consist  of  lime  combined  with  carbonic  acid, 
tthe  properties  of  which  as  a  gas  will  be  particularly  detailed  in  our  section  on  Fer- 
I  mentation.  In  the  limestone  it  is,  however,  in  a  solid  state,  combined  with  lime ;  and 
t  the  stone  is  what  chemists  term  carbonate  of  lime.  When  a  red  heat  is  applied  to  lime- 
^  stones,  the  carbonic  acid  separates  from  the  calcareous  earth  in  a  gaseous  state,  and  flies 
'  off,  leaving  the  lime  pure,  which  is  then  called  quicklime.  This  quicklime  differs  essen- 
i  tially  from  powdered  limestone,  and  from  chalk,  which  is  also  a  carbonate  of  lime,  in 
!  being  caustic  and  soluble  in  water,  which  the  carbonate  is  not.  The  newly-bumt  caustic 
i  lime  is  next  to  be  slaked  by  pouring  water  upon  it ;  the  lumps  immediately  crack,  fall  to 
I  pieces,  and  soon  become  a  fine  white  powder,  at  the  same  time  giving  out  much  heat, 
'  which  occasions  abundance  of  steam.  But  the  greater  part  of  the  water  is  absorbed, 
t  enters  into  combination  with  the  quicklime,  and  passes  into  a  solid  state ;  for  instead  of  a 
1  moist  paste  being  the  result,  as  might  be  expected,  the  lime  remains  quite  dry  in  the  state 
<  of  white  powder.  The  union  of  the  water  with  the  lime  forms  a  hydrate  of  lime,  and  is 
I  termed  by  builders  slaked  lime. 

90.  Limestones  are  easily  distinguished  from  other  rocks,  by  pouring  upon  them  a  little 
1  diluted  acid  of  any  kind,  such  as  the  nitric  or  muriatic :  if  an  elFervescence  ensues,  or  the 
1  rapid  formation  of  minute  bubbles,  the  substance  is  limestone,  the  bubbles  consisting  of 
I  the  carbonic  acid  gas  which  has  been  liberated  from  its  combination,  on  account  of  the 
1  lime  having  a  stronger  attraction  for  the  new  acid  than  for  the  carbonic  acid.  A  few 
1  other  minerals  besides  limestone  will  afford  the  same  appearance  of  effervescence  ;  but  as 
I  these  are  not  in  sufficient  quantity  to  form  large  rocks,  this  test  may  be  considered  as 
I  practically  sufficient  to  ascertain  limestones. 

Although  all  limestones  consist  essentially  of  lime  and  carbonic  acid,  and  though  lime  ' 
1  may  be  obtained  from  them  all  by  chemical  means,  yet,  practically,  all  are  not  equally  fit 
■  for  burning  into  lime :  for  instance,  white  or  statuary  marble  is  a  very  pure  carbonate  of 
'  lime ;  but,  when  heated  in  a  kiln,  it  is  sometimes  liable  to  fall  into  a  coarse  powder  before  . 
■  the  carbonic  acid  gas  can  be  driven  off,  which  prevents  quicklime  being  obtained  from 
it.  Nor  is  it  necessary  that  the  limestones  should  always  be  of  the  purest  kind  for  this 
purpose ;  for  many  limestones  that  contain  a  small  quantity  of  other  substances  make 
better  lime  for  mortar  than  the  purest  carbonate  of  lime.    Limestones,  indeed,  may  be 

'  divided  into  two  kinds,  as  far  as  relates  to  their  affording  lime  for  mortar.  Those  which 
•  consist  of  pure,  or  very  nearly  pure,  carbonate  of  lime  ;  and  those  which,  besides  lime  and 
'  carbonic  acid,  contain  likewise  a  portion  of  clay,  iron,  magnesia,  and  sometimes  a  minute 
quantity  of  other  matters.  The  lime  procured  from  the  first  is  capable  of  making  a  mortar 
that  dries  hard  in  the  air,  and  which,  when  well  made  and  become  thoroughly  hard,  will 
not  afterwards  soften  in  water ;  but  if  water  be  kept  in  contact  with  it  before  it  has  dried, 
it  will  never  set  or  become  hard  :  hence  it  is  totally  unfit  for  hydraulic  purposes,  or  build- 

ing under  water.  On  the  contrary,  all  those  limestones  that  contain  a  considerable  pro- 
portion of  clay,  and  particularly  if  that  be  ferruginous,  afford,  when  burned,  what  is  called 

hydraulic  or  water  lime,  because,  when  made  into  mortar  by  the  addition  of  sand  and 
water,  such  mortar  sets  hard  even  under  water  j  on  which  account  it  is  extremely  valuable 
for  building  piers,  docks,  and  similar  works. 

An  opinion  is  very  generally  entertained  among  builders,  that  the  harder  the  limestone, 
the  better  must  be  the  lime  obtained  from  it  by  burning.    But  this  is  not  strictly  true : 
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chalk,  when  burned  in  the  best  manner,  as  it  was  by  the  late  Lord  Stanhope,  makes  lime 
as  fit  for  mortar  as  the  hardest  pure  limestone,  provided  it  be  used  for  tliis  purpose  imme- 

diately :  but  it  is  a  fact  of  practical  importance,  that  lime  made  from  soft  porous  stones 
like  chalk  absorb  from  the  atmosphere  the  carbonic  acid  which  they  have  lost  in  burning, 
sooner  than  lime  made  from  more  compact  stone ;  and  as  chalk  lime  is  seldom  secured 
from  the  access  of  air  before  it  is  worked  into  mortar,  it  has  sometimes  returned  so  far  to 
the  state  of  chalk  as  nearly  to  have  lost  its  binding  quality.  Every  description  of  lime 
should  be  used  as  fresh  as  possible. 

The  lime  used  for  common  mortar  in  and  about'London  is  made  from  white  chalk,  often imperfectly  burned  ;  but  a  superior  kind  is  procured  from  employing  the  grey  chalk  of 
Dorking,  which  contains  some  clay,  yet  not  enough  to  form  the  best  hydraulic  lime. 

91.  The  sand  for  mortar  should  consist  of  clean,  angular,  silicious  grains,  not  too  fine, 
and  as  free  as  possible  from  any  admixture  of  earthy  substances.  River  sand  is  usually 
the  best,  or  pit  sand  if  it  be  of  the  proper  size,  and  not  dirty,  which  it  is  apt  to  be ;  clay 
or  earth  of  any  kind  weakening  the  mortar.  Sea  sand  is  improper,  except  it  is  well 
washed  to  deprive  it  of  the  salt  that  adheres  to  it,  as  that  would  prevent  the  walls  from 
ever  being  dry,  causing  them  to  attract  the  humidity  of  the  atmosphere.  The  sand  is  passed 
through  a  skreen  or  sieve,  to  reduce  it  to  the  proper  degree  of  coarseness  ;  and  what  con- 

sists of  very  small  rounded  grains  is  not  so  proper  as  what  is  rather  coarse  and  sharp. 
Old  and  bruised  mortar  skreened,  and  rubbish  scraped  off  the  roads,  which  some  brick- 

layers are  apt  to  use,  are  improper. 
92.  To  form  mortar,  fresh  slaked  lime  is  mixed  up  with  a  sufficient  quantity  of  proper 

sand,  water  enough  being  added  to  make  it  into  a  tough  paste.  In  mixing  the  lime  and 
sand  together,  considerable  labour  should  be  used  ;  as  it  is  found  that  the  beating  the 
mortar  well,  so  as  to  incorporate  the  materials  thoroughly,  is  essential  to  make  it  of  good 
quality,  and  fit  for  the  mason  or  bricklayer.  The  inferiority  of  modern  to  ancient  mortar 
has  been  a  subject  of  frequent  remark  and  regret  ;  and  the  chief  cause  is,  no  doubt,  owing 
to  the  less  care  now  taken  in  the  selection  of  the  materials,  and  the  less  labour  bestowed 
upon  them.  The  lime  employed  for  London  houses  is  sometimes  imperfectly  burned  ;  and 
having  been  conveyed  from  a  distance  of  from  ten  to  twenty  miles,  without  any  precau- 

tion to  keep  it  from  the  air,  it  has  often  lost  much  of  its  cementing  properties  before  it  is 
used.  This  is  too  frequently  mixed  with  dirty  sand,  except  a  surveyor  superintends  the 
work  ;  and  the  whole  is  merely  incorporated  with  a  spade,  in  a  slovenly  manner,  with  too 
great  a  quantity  of  water,  to  save  trouble  in  beating  it. 

93.  Hydraulic  mortars,  or  water  cements,  are,  as  we  have  stated,  made  by  using  lime 
from  limestones  containing  clay,  generally  ferruginous,  or  from  other  materials  not  calca- 

reous, which  we  shall  describe. 
Limestones  of  this  kind  are  found  in  various  countries,  though  less  commonly  than  pure 

limestones.  In  England,  the  most  abundant  material  of  this  kind  is  the  Lias  limestone. 
which  is  found  in  a  belt  stretching  across  England,  from  Whitby  to  Ljone  Regis,  in  Dor- 

setshire ;  and  it  is  likewise  plentiful  round  Bath,  and  in  several  parts  of  Gloucestershire. 
It  has  long  been  extensively  worked  at  Watchet,  Aberthaw,  and  Barrow  in  Leicestershire. 
The  Lias  stone,  which  is  found  in  thin  beds  alternating  with  slaty  clay,  is  of  a  dull  grey 
colour  and  earthy  fracture,  containing  about  1 1  per  cent,  of  clay  and  iron.  The  lime  made 
from  it  was  employed  successfully  by  Smeaton  in  constructing  the  Eddystone  lighthouse, 
mixed  with  Puzzolana.  In  Bath  and  other  places  this,  with  sand,  forms  the  common 
mortar,  which  is  excellent.  In  London  it  is  little  used,  from  its  price  being  25  per  cent, 
more  than  that  of  Dorking  lime  ;  but  it  is  employed  in  a  cheap  and  good  stucco.  There 
are  a  few  other  substances,  not  calcareous,  that  are  still  superior  to  those  we  have  men- 

tioned, for  their  jJtoperty  of  causing  mortar  to  harden  under  water. 
Pozzolana  is  brought  from  Pozzuoli  near  Naples,  and  consists  of  volcanic  ashes  that  have 

concreted  into  a  cellular  mass  of  a  baked  appearance  and  rusty  colour.  It  was  this  ma- 
terial that  enabled  the  Romans  to  construct  those  remarkable  moles  and  summer  retreats 

in  the  bay  of  Bala;,  the  ruins  of  which  may  yet  be  traced  in  the  sea.  When  mixed  in 
proper  proportion  with  mortar  made  with  common  lime  and  sand,  it  causes  it  speedily  to  set 
under  water,  and  become  as  hard  as  stone,  affording  the  strongest  water-cement  known. 

Dutch  tarras  or  trass  is  another  substance  nearly  similar,  which  used  formerly  to  be 
imported  from  Holland,  where  it  is  extensively  employed  in  hydraulic  works.  This  is 
made  from  a  porous  lava  found  near  Andernach  and  other  places  on  the  banks  of  the 
Rhine  :  it  is  ground  to  powder,  for  the  purpose  of  using  instead  of  Pozzolana.  Its  use 

here  is  now  superseded  by  Parlcer's  cement,  which  will  be  described  among  stuccoes. 
Grout,  or  liquid  mortar,  is  common  mortar  made  so  fluid  with  water,  that  when 

poured  on  a  course  of  brickwork  when  just  laid,  it  will  run  into  the  joints,  and  cement  the 
whole  together  very  firmly  :  this  practice  is  employed  occasionally  where  great  strength 
of  walls  is  required. 

94.  Asphalte  is  a  material  lately  introduced  into  building,  and  which  has  some  valu- 
able properties.    It  is  a  bituminous  substance,  found  in  various  places  ;  but  perhaps  the 
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K)e§t  known  to  us  is  that  brought  from  the  south  of  France,  where  it  is  found  near  the 
tiiown  of  Seyssel,  on  the  east  of  the  Jura.  It  is  there  dug  as  a  calcareous  stone  impreg- 
iiaated  with  bitumen  :  this  is  pounded  and  exposed  to  a  strong  heat,  by  which  the  whole  is 
iVused  or  rendered  soft ;  when  cooled  it  is  made  to  form  a  hard  cement.  The  asphalte  is 
uased  in  various  ways,  mixed  with  sand,  gravel,  pebbles,  &c.  according  to  the  various  uses 
ic.o  which  it  is  applied.  It  has  been  largely  employed,  instead  of  stone,  in  the  troHoirs  or 
siiide  pavements  in  Paris  and  other  places  ;  and  examples  of  this  kind  may  be  seen  in 
vyarious  places  in  London,  which  appear  to  answer  very  well.  This  would  no  doubt  be 
iimitated  oftener,  but  that  our  abundance  of  good  stone  renders  it  less  necessary  to  use  this 
^•esollrce.  It  is  very  useful  as  floors  in  ofiBces  of  buildings  of  various  kinds,  being  per- 
ft'ectly  tight,  warm,  and  impervious  to  vermin.  It  is  said  likewise  to  form  excellent  walks 
inn  gardens,  and  succeeds  in  terraces  where  damp  prevails.  It  is  said  to  be  little  inflam- 
mnable ;  but  it  is  not  used  here  on  roofs,  though  occasionally  employed  in  this  manner  on 
ihhe  continent.  There  are  some  other  varieties  of  the  asphalte,  but  it  is  difficult  yet  to 
sppeak  of  their  comparative  merits. 

StTBSECT.  4.  —  Drains. 

When  the  plan  of  a  house  is  completed,  one  of  the  first  things  to  be  done  is  to  insert 
ihhat  of  the  drains,  and  to  determine  in  what  way  the  water  from  the  roof  and  other  parts 
slihould  arrive  at  the  sewers,  cesspools,  or  other  places  for  its  reception. 

95. , The  drai7is  of  a  building  demand  great  attention  from  the  architect  who  plans  them 
icn  the  first  instance,  and  they  also  require  to  be  kept  in  the  most  perfect  order,  to  ensure 
ibhe  safety  of  the  building,  and  the  comfort  and  even  health  of  the  inhabitants.  It  is  to  bo 
obbserved  that,  in  the  metropolis  and  its  environs,  it  is  necessary  to  comply  with  the  regu- 
bations  in  the  Building  Act  in  the  construction  of  the  drains,  and  it  is  the  business  of  the 
diistrict  surveyor  to  see  that  nothing  is  done  contrary  to  that  act.  There  should  be  kept  in 
fjvery  house  (though  it  is  seldom  or  never  done)  an  accurate  plan  of  all  the  drains,  which 
nought  to  be  preserved  from  the  time  the  building  was  erected  ;  but  Lf  that  has  been  ne- 

s'^lected,  then  the  first  time  they  have  to  be  repaired  or  opened,  a  plan  should  be  made  to 
rt-efer  to  at  any  time.  In  this  not  only  the  course  of  the  drains  should  be  accurately  marked, 
lout  likewise  all  the  cesspools,  stench  traps,  and  sink  stones :  also  the  general  sewer.  It 
twould  be  still  further  useful  if  sections  were  made,  showing  the  quantity  of  slope  or  current 
nbf  the  drains,  their  depth  below  the  floor,  pavement,  &c.  For  want  of  such  a  plan,  it  is  dif- 
fidcult  to  conceive  the  trouble  which  occurs  when  drains  get  out  of  order  ;  and  sometimes 
nmuch  unnecessary  expense  is  incurred,  and  even  serious  mistakes  are  made  from  the  brick- 
Liayer  who  may  be  employed  not  knowing  their  true  course.  Pavements  and  floors  must 
toe  taken  up  and  deranged,  in  order  to  discover  them,  or  work  is  carried  on  erroneously, 
aiind  fails  of  its  object. 

AU  small  drains  that  ifis  necessary  to  open  occasion- 
alilly  when  they  require  cleaning  out,  should  be  of  the 

f 'orm  of  a,  fig.  23.,  with  concave  or  arched  bottoms,  and 
Ihhe  tops  flat  and  covered  with  flag  stones  or  paving  tiles 
wet  in  cement.  The  concave  bottom  enables  the  water 
t'.o  collect  better  together,  and  to  move  more  freely  than 
iwhen  the  bottoms  are  flat.  Barrel  drains  b,  fig.  23.  are 
thhe  strongest,  but,  as  they  cannot  be  opened  without 
I'oreaking  them  up,  they  are  only  used  where  there  is  a 
cconsiderable  fall,  and  where  they  are  not  required  to  be 
fr'requently  opened.  The  fall  in  a  drain  should  not  be 
li-ess  than  a  quarter  of  an  inch  in  a  foot.  Sewers  are  ge- iioerally  built  of  the  form  represented  at  c,fig.  23. 

96.  It  is  of  great  importance  that  the  drains  should  be  executed  in  a  workmanlike  manner, 
land  a  proper  current  given  to  carry  off  the  water.    If  they  are  built       ̂   j- 
inn  a  careless  and  insufiicient  manner,  the  house  is  very  likely  to  prove  " 
f'br  ever  damp  and  unhealthy.   They  should  be  constructed  of  sound  a\\     //       \\  //<? bricks  with  Roman  cement,  and  every  precaution  should  be  taken  to 
make  them  perform  their  office  with  as  little  looking  at  as  possible. 

97.  When  nofJiing  prevents  the  foul  air  of  drains  from  coming  out 
hhrough  the  apertures  by  which  the  water  goes  down,  the  consequence 

extremely  disagreeable,  and  even  injurious  to  health  ;  and  to  ob- 
^  /iate  this  effect,  the  contrivance  called  a  bell  stench  trap  is  made 
sat  every  sink.  Fig.  24.  a,  b,  c,  represents  the  section  of  a  portion  of  ̂ 
n  hollow  cone  of  metal,  having  a  short  pipe  in  the  middle  b,  d ;  and  ' 
water  is  put  into  this  cone  up  to  the  level  a,  c.  A  loose  perforated 
cover,  ef,  (see  section,  and  also  the  fig.  below,)  is  made  to  rest  on  a 
'lihoulder  on  the  top  of  the  cone,  and  this  cover  is  perforated  with 
wo  circles  of  holes  ;  on  the  lower  side  of  this  cover,  a  hemispherical 
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Fig.  25. 

cup  is  fixed,  the  edges  of  -whicli  dip  under  the  surface  of  the  water.  When  water  of  any- 
kind  is  thrown  on  the  cover,  it  passes  down  through  the  holes  and  finds  its  way  under  tlic 
edges  of  the  inverted  cup  down  through  the  tube  d,  and  so  into  the  drain ;  but  if  any 
foul  air  should  come  back  the  same  way,  before  it  gets  out  it  would  have  to  pass  through 
the  water  ;  but  from  its  levity  it  lodges  in  the  top  of  the  hemispherical  cup,  and  cannot 
descend  through  the  water,  except  more  pressure  was  exerted  than  is  usually  the  case  ; 
hence  the  cup  dipping  into  the  water  is  a  complete  trap  or  stop  for  the  air,  and 

eft'ectually  hinders  any  bad  smell  or  other  noxious  efiiuvia!  from  coming  up  from  drains, which,  indeed,  should  never  be  without  this  simple  but  useful  contrivance.  These  traps 
likewise  prevent  the  intrusion  of  rats,  &c.  This  apparatus,  how- 

ever, is  sometimes  liable  to  be  deranged  by  neglect  or  bad  usage  : 
and  it  is  proper  to  construct  another  kind,  of  brickwork.  Some- 

where in  the  course  of  the  drain  let  there  be  sunk  a  small  square 
well,  fig.  25.  g  g,  built  round  with  bricks  laid  in  cement,  and 
plastered  on  the  inside  with  the  same,  so  as  to  be  completely 
water-tight  and  remain  always  filled  with  water.  Across  this  well, 
let  there  be  a  piece  of  paving  stone  so  fixed,  that  its  top  may  touch 
the  cover  of  the  drain,  and  its  lower  edge  dip  below  the  surface  of  water  in  this  trap  or 
well.  On  the  same  principle  as  the  bell  trap,  no  air  can  pass  along  the  drain,  it  being 
stopped  by  the  water  below  the  stone. 

A  cheap  trap  may  be  constructed  of  common  red  earthen- 
ware, to  be  used  in  places  where  any  waste  water  goes  down 

to  a  drain.  In  fig.  26.  a  h  c  represents  a  piece  of  coarse 
pottery,  of  which  the  horizontal  part  a  6  is  about  nine 
inches  square,  perforated  with  holes ;  from  the  under  side 
of  this  the  piece  c  projects,  and  dips  into  the  water  that  will 
always  remain  in  the  square  receptacle  d,  and  which  will 
overflow  and  fall  down  by  e  into  the  drain. 

In  cities  and  large  towns  the  drains  are  carried  into  the 
common  sewers ;  but  in  places  where  there  are  no  sewers,  ^'e-  -S- 
it  is  necessary  to  carry  the  drains  to  some  place  where  the  water  can  be  discharged  with- 

out causing  a  nuisance.  Cesspools  or  tanks  bricked  round  are  sometimes  sunk  to  receive 
what  is  brought  by  the  drains  :  but  these  should  be  avoided  as  much  as  possible,  as  they 
sometimes  generate  foul  air  that  renders  the  place  unhealthy.  If  used,  their  situations 
should  be  well  covered  and  marked,  and  they  should  never  be  placed  near  the  foundation 
of  a  building,  but  sunk  at  some  distance  from  it.  If  the  situation  admits  of  it,  the  drains 
should  empty  themselves  into  some  running  sti-eam,  whence  the  foul  matter  may  be  carried 
away,  or  be  discharged  into  some  place  so  far  removed  as  not  to  injure  the  air  of  the 
dwelling  by  its  noxious  efiiuvia. 

98.  The  sewers  of  London,  in  modern  times,  stand  unrivalled  for  extent  and  excellent 
construction,  and  to  this  must  be  attributed  much  of  the  increased  salubrity  of  the  metropolis, 
although  a  good  deal  remains  to  be  done  to  render  them  adequate  to  the  wants  of  so 
immense  a  population.  The  great  sewers  are  placed  at  such  a  depth  as  to  drain  even  the 
lowest  parts  of  the  basement  stories,  a  circumstance  which  struck  with  astonishment  some 
engineers  who  were  lately  sent  from  Paris  to  collect  information  on  this  subject.  In  most 
cities  and  towns  all  that  is  attempted,  in  the  way  of  drainage,  is  to  get  rid  of  the  mere  surface 
water,  and  where  this  is  neglected,  dangerous  fevers  are  the  frequent  result. 

SoBSECT.  5.  —  Foundation. 

99.  To  secure  the  strength  and  stability  of  an  edifice,  the  foundation  must  be  laid  in  a  sound 
and  substantial  manner ;  and  yet  this  is  too  often  executed  very  negligently,  from  which 
result  settlements  and  cracks  in  the  walls,  defects  generally  incurable,  except  at  a  vast 
expense,  and  endangering  the  safety  of  the  buildings.  A  house  built  upon  a  rock  is 
proverbially  safe,  but  all-  rocks  are  not  good  to  build  upon,  only  such  as  are  of  a  firm 
texture.  Some  knowledge  of  the  geological  structure  of  the  country  would  be  useful,  in 
enabling  the  architect  to  judge  well  of  the  nattire  of  the  ground ;  sometimes  boring  to 
some  depth  will  be  prudent,  and  every  precaution  should  be  employed  to  avoid  errors  and 
failures  in  the  foundation.  It  is  a  good  rule  never  to  trust  to  "  made  ground,"  that  is,  such 
as  has  been  disturbed  by  man,  but  to  dig  the  trench  for  the  foundation  down  to  the  original 
stratum  ;  because  no  earth  that  has  been  once  disturbed,  ever  becomes  so  firm  as  at  first 
No  ground  where  there  are  natural  springs  should  be  built  upon,  except  great  care  be  taken 
that  they  are  well  determined  and  arched  ovei-.  Clay,  gravel,  or  even  sand,  may  make  a 
very  solid  foundation,  provided  their  original  beds  are  rtached,  and  there  be  no  springs  to 
affect  them.  All  London  is  built  upon  sandy  gravel,  and  the  foundations  are  suflaciently 
durable  when  they  have  been  built  properly. 

100.  No  general  rule  for  the  deptli  of foundations  can  apply  to  every  case,  such  as  that  given 
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ivy  Palladio,  that  they  should  be  one  sixth  of  the  height  of  the  building  ;  but  this  must  be 
ligulated  by  local  circumstances.  To  ascertain  the  nature  of  the  bottom,  the  ground 
h.iould  be  struck  hard  with  the  rammer :  if  it  shakes,  it  is  loose  ;  if  smaU  parts  only  are 

I'Dft,  they  may  be  removed,  though  it  is  best  to  have  all  the  foundation  level.  When, 
lOtwithstanding,  the  ground  is  not  thought  suiBciently  firm,  recourse  must  be  had  to  some 
nrecautions.  Piles  may  be  driven,  and,  over  them,  oak  planks  may  be  laid ;  or  planks 
kone  may  be  put  in  the  bottom  of  the  trench  :  charring  the  outside  of  these  will  make 
baem  endure  longer.  Large  blocks  of  stone  may  likewise  be  laid  down,  particularly  at 
itie  corners. 

101.  If  parts  onbj  of  the  foundation  are  soft,  arches  may  be  turned  from  one  hard  spot 
1 .  another.  But  the  best  method  of  secui-ing  the  foundation  is  that  which  is  now  very 
generally  practised  ;  namely,  to  fill  up  a  certain  depth  of  the  trench  with  what  is  termed 
•nncrete,  or  pebble  mortar,  which  is  composed  of  thin  mortar  made  with  lime  newly 
Ijacked,  and  clean  pebbles  or  stone  chippings :  when  this  becomes  hard,  which  it  does  in 
sshort  time,  the  whole  foundation  seems  as  if  composed  of  a  rock,  which  may  be  built 
poon  without  fear  of  any  cracks  or  settlements.  This  kind  of  mortar  is  by  no  means  a 
.  jw  invention,  though  its  use  has  been  of  late  revived ;  for  it  may  be  seen  in  our  old 
idstles  and  other  buildings  of  great  antiquity. 

SuBSECT.  6.  —  Walls  of  Brick  and  of  Stone. 

102.  The  choice  of  materials  for  walls  must  in  some  degree  be  determined  by  the  locality, 
hae  comparative  price,  the  style  of  the  structure,  the  objects  in  building  as  far  as  duration 
;  conceiTied,  and  many  other  points  which  may  vary  with  different  individuals. 

The  materials  in  general  use  are  brick,  stone,  and  earth  or  Pise.  The  building  act 
t'jquires  that  the  materials  of  walls  should  be  of  brick,  stone,  or  artificial  stone,  and  no 
umber  to  be  used  in  them,  except  such  as  is  necessary  for  planking,  bridging,  or  piling 
ii  ie  foundation  ;  and  for  templets,  chains  and  bonds,  and  also  the  ends  of  girders,  beams, 
vurlins,  binding  and  trimming  joists,  or  other  principal  timbers,  observing  always  to  leave 
1  inches  of  solid  brick-work,  between  the  ends  and  sides  of  such  timbers  and  the  timbers 

i  f  adjoining  buildings. 
103.  The  thiakness  of  walls  must  of  course  be  regulated  by  the  height  and  number  of 

tcories  in  the  mansion,  and  the  materials,  whether  of  stone  or  bricks.  It  is  to  be  observed 
haat  in  brick  walls  the  thickness  is  in  some  degree  regulated  by  the  size  of  the  bricJis  : 
hius  a  wall  may  be  1,  2,  or  3  bricks,  or  1^,  2|,  3|,  &c.,  but  it  cannot  be  1^,  2|,  &c.,  since 
hie  bricks  cannot  be  cut  properly.    In  stone  walls  there  is  no  such  limitation. 

104.  The  lowest  part  of  the  walls  is  technically  called  the  footing,  which  should  be 
fi'onsiderably  thicker  than  the  wall  above,  diminishing  to  that  of  the  walls 
);y  a  set-off  in  each  course  as  it  rises.    This,  as  well  as  the  thickness  of  the 
i^alls  is  regulated  by  the  building  act,  and  there  can  be  no  better  rule  than 
15  attend  to  its  instructions,  even  when  the  building  is  out  of  its  limits.    In      i  i 
;htie  first,  second, and  third  rates,  the  footing  must  have  a  width  at  least  9  inches    |l  -1^ 
iiaore  than  the  thickness  of  the  wall  above,  and  the  top  of  it  shall  be  at  least  six  i  \ 
nQches  below  the  surface  of  the  lowest  ground  or  adjoining  area,  and  at  least  Fig.'n. 
\i2  inches  below  the  surface  of  the  lowest  floor  in  the  house. 

105.  Partr/  walls  are  those  which  divide  one  house  from  another  ;  they  must  be  built 
►rith  good  bricks,  and  the  building  act  is  very  particular  in  requiring  them  to  be  of  a  certain 
hhickness  according  to  the  several  rates.  No  external  wall  can  be  converted  into  a  party 
irall. 

106.  Wlien  stone  is  employed,  the  architect  must  be  guided  partly  by  the  strength  of  his 
nnaterials.  The  operation  of  preparing  the  scaffolding  and  raising  the  wall  with  strict 
nidherence  to  the  dimensions  marked  in  the  working  drawings,  are  subjects  of  too  technical 
I  nature  to  be  entered  into  here,  and  must  be  left  in  a  great  measure  to  the  skill  of  the 
tradesmen,  superintended  by  the  surveyor.  A  few  general  hints  may  be  mentioned  as  things 
■>o  be  attended  to.  Care  being  taken  to  provide  the  best  bricks  and  mortar,  and  that  the 
■Bricklayer  uses  what  is  technically  called  the  proper  bond  in  building,  the  wall  shoidd  ont 
•)erun  up  too  hastily,  although  most  persons  are  desirous  of  expedition  ;  in  particular,  one 
I'oart  should  never  be  worked  up  higher  than  another  above  a  few  feet  at  a  time,  since  all 
if&Us  settle  or  shrink  a  little  when  newly  built,  on  account  of  the  softness  of  the  mortar, 
land  if  the  work  be  carried  up  too  rapidly,  cracks  are  apt  to  occur  from  unequal  settling. 

107.  In  dry  weather  it  is  \iseful  to  wet  the  bricks  before  they  are  laid  down,  in  order  that 
ihhe  mortar  may  adhere  to  them  better  ;  and  care  should  be  taken  that  the  bricklayer  fill 
i:in  properly  the  cavities  that  may  happen  in  the  centre  of  the  wall,  which  they  are  apt  to 
I  neglect.  Walls  should  not  be  built  in  frosty  weather,  since,  if  the  mortar  should  happen 
'  to  freeze  while  it  is  wet  or  new,  it  will,  on  thawing,  crumble,  and  its  adhesive  property 
bbe  totally  destroyed  ;  therefore  such  wall  will  have  no  strength  or  durability.    In  stormy 



34 ON  THE  DOMESTIC  RESIDENCE. Book  1. 

and  rainy  weather,  the  top  of  the  new  wall  should,  if  possible,  be  covered  with  straw  or 
boards. 

108.  Sound  materials  sliould  be  used  in  the  lowest  part  of  the  wall ;  although,  from  this 
part  being  concealed,  it  is  too  often  the  practice  to  introduce  materials  of  inferior  quality. 
Place  bricks  should  never  be  permitted,  and  only  the  hardest  stocks  employed  :  if  they 
should  be  somewhat  overburnt,  so  as  to  be  in  some  degree  vitrified,  and  unfit  for  the  upper 
part  of  the  wall,  they  may  do  well  in  the  foundation.    When  there  are  piers  in  the  wall 
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Fig.  28. 

which  have  to  support  great  weights,  it  may  be  proper  to  turn  reversed  arches,  as  in 
fig.  28.,  to  distribute  the  pressure  properly,  and  prevent  settlements. 

109.  When  walls  are  required  to  be  very  strong,  it  is  a  good  practice  to  pour  some  liquid 
mortar,  or  grout,  on  the  brickwork  at  every  five  or  six  courses,  which  will  fill  the  jointf , 
and  set  very  firm.  Also  to  prevent  any  damp  from  rising  in  the  basement  story,  which, 
in  some  situations,  is  apt  to  be  the  case,  it  is  well  to  lay  a  couple  of  courses  of  bricks  in 
Roman  cement,  or  asphalte,  a  little  above  the  foundation,  as  this  will 
prove  impenetrable  to  the  wet  ;  or  a  row  or  two  of  strong  slates  im- 

bedded in  cement  may  be  laid  in  the  same  place.  It  should  be  a  rule 
never  to  be  broken,  that  the  earth  should  not  be  suffered  to  lie  against 
any  part  of  the  wall  of  the  basement  story  ;  since,  if  it  does,  that  part  of 
the  wall  is  sure  to  be  always  damp  within  :  an  area,  more  or  less  wide, 
should  be  dug  out  quite  round  the  building.  Kitchens  are  sometimes 
rendered  unhealthy  and  scarcely  habitable,  and  the  whole  house  aiFected 
by  damp  and  bad  air,  from  neglect  of  this  precaution. 

1 1 0.  The  wall  over  all  openings,  such  as  doors  and  windows,  is  supported 
on  the  inside  by  lintels  of  timber  ;  but  on  the  outside  by  brick  arches. 
These  are  of  various  kinds  ;  a,  fig.  29.,  is  a  semicircular  arch,  the 
strongest  of  any.  b,  is  a  flat  segment  arch,  executed  over  windows 
in  houses  of  the  most  ordinary  kind  of  brickwork,  c,  is  an  arch  used 
where  great  strength  is  required  ;  a  wooden  lintel  is  put  over  the  open- 

ing, and  a  segment  arch  placed  thus  to  relieve  the  lintel  from  the  super- 
incumbent weight,  d  is  the  mode  of  forming  the  brick  arches  in  houses 

of  the  best  class  :  here  the  lower  part  of  the  bricks  forms  a  straight  line 
instead  of  a  curve,  and  the  bricks  are  cut  and  rubbed  so  as  to  be  all  of    p  i 
the  wedge  form :  these  last  are  termed  gauged  arches,  and  require  to     i  I 
be  very  well  set  with  a  small  joint,  otherwise  the  bricks  give  way  and        Fig.  29. 
fall  down. 

'  111.  The  stone  sills  of  windows  are  those  pieces  at  the  bottom  (a,  fig.  30.)  which  project 
from  the  wall  about  two  inches  to  turn  off  the  rain,  and  prevent 
it  from  running  down  on  the  wall.    These  are  always  left  out      ̂   ^ 
until  the  brickwork  has  had  time  to  settle  completely ;  for,  as  the    i  |  i  '  ̂   ' 

piers  on  each  side  of  the  window  press  by  their  weight  more  than  "t|"  y  '       V  i  ' the  brickwork  immediately  under  the  opening  of  the  window,  '  j  i  ,  i  ,  i  , '  ,  '  |  '  ' 
if  the  stone  sill  were  to  be  put  in  while  the  brickwork  was  in  i  i  - 1— i  i  i  i  J — l 

the  act  of  settling,  the  two  ends  of  the  stone  would  receive  more  ^'S-  ̂ ■ 
pressure  than  the  middle,  and  would  consequently  break.  After  the  wall  has  completely 
settled,  or,  as  it  is  called,  "  come  to  its  bearing,"  the  stone  sills  are  put  into  their  places. 

112.  The  coping  of  walls  is  the  course  of  stone  that  is  put  on  the  top,  and  it  is  very  im- 
portant that  this  should  be  of  a  good  material.  Portland  is  the  best  of  what  is  used  in 

London.    Yorkshire  stone  is  put  in  inferior  houses. 
11.3.  With  respect  to  the  manner  of  building  walls,  in  the  best  houses  where  the 

facing  is  of  stone,  the  latter  is  squared,  liewn,  or  rubbed,  and  laid  with  regular  joints. 
The  inside  of  the  wall  is  sometimes  of  brick,  or  rough  stone,  and  the  outside  casing  of 
smoothed  stone,  termed  ashlar ;  in  this  case  the  ashlar  should  be  well  bonded  with  the 
backing.  Even  when  the  walls  are  of  brick,  stone  is  required  for  certain  parts,  as  kerbs, 
steps,  landings,  columns,  string  courses,  cornices,  coping,  ballustrades,  and  paving  of  halls, 

&c.,  though  some  of  these  are  now  executed  in  Parker's  cement. 114.  Walls  built  with  stones  not  hewn,  hTO\\g\\i  io  a  smooth  face,  are  called  rtibhlc 
walls;  and  they  may  be  un-courscd  or  coursed ;  and  be  laid  dry,  or  with  raortjir.  When 
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iiin-coui-sed,  the  stones  are  used  of  all  sizes  as  they 
jome  out  of  the  quaiTy,  the  interstices  of  the  large 
Hieing  filled  up  with  smaller  ones  (see  a,  fig.  31.), 
land  sometimes  they  are  hammer  dressed  on  the  face. 
When  the  wall  is  coursed,  the  stones  for  each  course 
loeing  selected  of  the  proper  size,  and  rough  dressed, 
they  are  laid  as  at  b.  This  mode  of  hiiilding  is  much 
ased  in  country  places,  where  stone  is  plentiful ;  and 
hhe  mason's  work  may  be  covered  with  stucco  or 
roughcast. 

1 15.  Pise,  or  earth  compressed  in  mould,  is  a  ma- 
eerial  very  common  in  some  parts  of  France,  and 
mouses .  built  in  this  way  are  both  warm  and  com- 

fortable ;  but  it  is  little  employed  in  this  country. 
Walls  of  mud  and  straw  are  confined  to  cottages, 
umd  are  not  to  be  recommended. 

SuBSECT.  7. — Chimneys. 

116.  The  situation  of  all  the  chimney  fire-places  having  been  determined  in  the  ground 
oilan,  the  bricklayer  proceeds  to  set  them  out  with  care,  and  the  carpenter  to  lay  his  joists 
iaccordingly. 

117.  The  building  act  requires  that  there  shall  be  no  timber  over  the  opening  of  any 
cbhimney  for  supporting  the  breast,  but  that  there  shall  be  an  arch  of  brick  or  stone,  or  an 
irron  bar  ;  and  no  timber  shall  be  laid  in  the  wall  under  the  hearth  of  any  chimney  nearer 
thhan  eighteen  inches  from  the  surface  of  the  hearth.  The  hearth  of  every  chimney  shall 
boe  laid  on  brick  or  stone  ;  and  the  chimney  shall  have  a  slab  of  stone,  marble,  iron,  or  tile, 
cat  least  eighteen  inches  broad,  and  one  foot  longer  than  the  opening  of  the  chimney  ;  such 
F  ilabs  shall  be  laid  upon  brick  or  stone  trimmers.  In  party  walls  there  is  to  be  thirteen 
ianches  of  brickwork  between  the  backs  of  chimneys  on  each  side  of  the  wall. 

118.  a  b  c  (Jig.  32.)  represents  the  plan  of  a 
r'lhimney ;  d  ghi  are  the  joists,  and  /  is  a  short  joist 
;alled  a  trimmer  let  into  the  trimming  joists  g  and 
I,  at  the  same  distance  from  the  wall  as  the  marble 

;i.lab  is  to  come  into  the  room.  This  trimmer  is 
■hhown  at  m,  in  the  section  above  supposed  to  be 
laken  through  the  dotted  line  in  the  plan.  The 
ase  of  this  trimmer  is  to  support  the  end  of  a  very 
Mat  brick  arch,  seen  in  the  section,  extending 

'rrom  the  wall ;  this  arch  must  be  so  flat  as  to  be 
»vholly  included,  together  with  the  thickness  of 
hhe  hearth,  in  that  of  the  floor.  The  breadth  of 
hhe  brickwork  of  the  chimney  at  6  and  c  is 
ibbliged,  by  act  of  parliament,  to  be  such  that  no 
»TOod-work  may  lie  nearer  to  the  flues  than  nine 
nnches.  The  whole  of  the  hearth  and  slab  thus 
tests  upon  bricks  as  a  security  from  fire.  The 
leepth  of  the  chimney  in  the  wall  is  left  to  the 
iTTChitect ;  but  it  is  generally  from  2  ft.  6.  in.  to 
•8  in.  The  thickness  of  the  brickwork  of  the 
rhiraney  breast  n  has  been  usually  4  in.  ;  and  it 
>3  supported  upon  a  slightly  cui-ved  iron  bar. 
Wo  flue  is  now  permitted  to  be  built  with  an  angle 
eess  than  135  degrees,  unless  the  same  shall  be 
provided  with  proper  openings,  not  less  than  9  in.  square,  and  proper  close  iron  doors, 
and  frames  inserted  in  such  openings,  whereby  such  flue  may  be  swept  by  machinery ; 
and  every  salient  or  projecting  angle  within  such  place  shall  be  rounded  off  4  in.  at  least, 
ond  shall  be  protected  by  a  rounded  iron  bar.    See  Sect.  10.  Book  II. 

119.  Perhaps  no  parts  in  building,  requiring  great  care,  have  been  constructed  with  less 
tare  than  chimneys,  fire  places,  and  flues.  The  inside  of  the  latter  has  been  daubed  over 
pith  a  kind  of  mortar,  having  in  it  a  mixture  of  cow-dung  to  prevent  its  peeling  off,  but 
iHiich  is  liable  to  come  off  in  sweeping.  Were  the  form  of  flues  circular  in  the  plan, 
instead  of  being  rectangular,  as  they  almost  always  are,  they  would  be  more  easily  cleaned, 
were  being  then  no  angles  for  the  soot  to  lodge  in,  and  they  would  likewise  draw  better  ; 
lint,  in  that  case,  a  particular  form  of  bricks  must  be  employed,  except  the  bricklayer  could 
manage  with  the  ordinary  brick  and  Parker's  cement,  with  which  the  inside  should  be 
made  perfectly  smooth.    But  since  the  practice  of  sweeping  cliiraneys  by  climbing  boys D  2 

Fig.  32. 
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is  abolished,  many  improvements  will,  no  doubt,  be  made  in  the  construction  of  flues. 
For  the  construction  of  chimney  fire-places,  see  Book  II.,  "  on  Warming  Domestic  Edi- 
fices." 

120.  Chimney  tops.  These  are  often  neglected  by  the  architect,  and  left  to  the 
bricklayer.  Nothing  can  be  more  unsightly  than  the  appearance  of  a  plain  stack  of 
chimneys  carrying  a  row  of  common  red  chunney  pots,  as  a,  fig.  33.  Much  more  taste  was 
displayed  by  our  ancestors,  who,  in  old  English 
mansions,  designed  the  chimney  shafts  in  an  orna-  ^ 
mental  manner  that  is  now  imitated  in  Elizabethan  , 
or  Gothic  houses  ;  but  the  style  of  a  Grecian  edifice  A 

demands  difi'erent  designs.  The  architect,  however,  C 
should  avoid  the  usual  absurdity  of  a  finishing  cornice 
supported  by  modillions  of  any  kind,  as  at  a,  since  ̂  
these  represent  the  ends  of  joists,  an  idea  entirely  ^'S-  ̂ • 
inconsistent  with  the  nature  of  a  chimney  shaft.  Chimney  pots  are  frequently  made 
square,  as  at  b,  and  have  a  better  effect  than  the  usual  round  ones,  which,  independently 
of  their  form,  have  a  character  of  meanness,  derived,'  perhaps,  from  association  of  ideas, 
which  condemns  them  to  the  poorest  class  of  houses.  The  cowls  to  prevent  smoke,  too 
often  disfiguring  them,  are  proofs  of  ill-constructed  chimneys,  except,  indeed,  there  are 
local  circumstances  that  may  excuse  the  builder. 

SiTBSECT.  8. — Pointing  Brickwork. 

121.  Pointing  is  filling  in  the  joints  of  the  brickwork  with  mortar,  or  restoring 
this  when  it  has  been  attacked  by  frost  while  the  building  has  been  going  on,  or  where 
it  has  become  decayed  through  time.  The  old  mortar  is  first  raked  out  by  the  labourer  ; 
the  bricklayer  then  wets  the  joints  with  a  brush,  and  fills  them  up  with  mortar  containing 

a  proportion  of  black  scales  from  the  smith's  forge,  which  makes  a  very  hard,  dark  blue 
mortar ;  or  Parker's  cement  may  be  used :  this  is  called  flat  pointing.  If  great  neatness 
is  required,  the  whole  wall  is  well  washed  and  coloured  before  the  pointing  is  done,  and  a 
very  neat  straight  line  is  also  added  by  white  putty,  and  cut  very  smooth,  which  is  termed 
tuck  pointing. 

SuBSECT.  9.  —  Stuccoes  and  Sough-cast. 

122.  Stuccoes.  These  are  compositions  with  which  walls  are  coated,  to  produce 
an  imitation  of  stone  ;  but  it  had  long  been  found  very  diflBcult  to  form  a  durable  stucco 
for  the  external  parts  of  houses  in  this  country. 

123.  The  excellent  stucco  nou^  familiarly  known  in  London  by  the  name  of  Roman  cement,  is 
improperly  so  called,  because  it  is  not  the  cement  used  by  the  Romans.  Its  original 
name  of  Parker's  cement  should  be  retained,  because  it  was  a  discovery  made  by 
Mr.  Parker  about  forty  years  ago,  who  still  manufactures  it.  Certain  nodules,  consisting 
of  indurated  clay  with  some  lime  and  iron,  known  long  to  geologists  by  the  name  of  the 
Ludus  Hehnontii,  or  Septaria,  were  found  by  him  to  possess  the  property  of  setting  very 
hard  when  burned  and  ground  to  powder,  and  made  into  a  mortar  mixed  up  with  lime 
and  sand :  this  mixture  becomes  hard  in  a  few  minutes ;  so  quickly,  indeed,  that  no  more 
of  the  cement  can  be  used  at  a  time  than  can  be  worked  up  with  the  trowel  or  other  tool 

immediately,  as  it  sets  almost  under  the  workman's  hands.  When  properly  executed,  it  does 
not  appear  ever  to  fail,  or  scale  off  the  walls,  as  almost  all  former  stuccoes  were  found  to 
do,  sooner  or  later.  And  not  only  is  it  used  for  the  surface  of  the  walls,  but  it  is  workea 
into  cornices,  mouldings  of  all  kinds,  and,  in  short,  into  all  the  oniaments  and 
enrichments,  even  of  Gothic  architecture,  where  stone  alone  could  formerly  be  employed. 
It  is  the  most  perfect  water  cement  in  common  use  in  this  country,  and  is  used  in 
all  cases  where  a  superior  material  of  this  kind  for  building  is  required.  The  nodules 
from  which  it  is  made  are  found  chiefly  in  the  London  clay  at  the  Isle  of  Shcpey ; 
but  they  occur  likewise  at  Harwich,  and  at  Whitby  in  Yorkshire.  It  is  to  be  observed 
that  this  stucco  will  not  stand  the  fire,  and  therefore  should  not  be  employed  in  setting 
grates,  or  in  any  places  to  which  the  fire  has  access.  All  limestones  having  a  considerable 
proportion  of  clay  and  iron  will  aiford  a  somewhat  similar  material:  accordingly,  a  pretty  i, 
good  stucco  is  made  from  the  lias  limestone  ;  but,  though  cheaper,  it  is  inferior  to 
Parker's. 

124.  Hamlin's  7nastic  is  another  cement  having  valuable  properties.  It  is  an  invention  of  ; 
Loriat  of  France,  a  century  ago,  though  patented  here.  Linseed  oil  is  used  in  it,  ; 

and  being  extremely  beautiful,  it  is  sometimes  used  to  cover  Parker's  or  other  cement 
in  a  thin  coat.  It  is  very  durable,  but  expensive.  It  has  one  advantage,  that  when  ap-  , 
plied  to  the  walls  of  apartments,  they  may  be  papered  immediately. 

12.5.  Martin's  patent  cement  is  a  new  composition  which  is  described  as  having  j 
some  good  properties.    It  can  be  made  to  imitate  Portland  stone  or  coloured  tessenr.  as  , 

1 
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r,;cll  as  marble.  It  is  perfectly  hard  and  extremely  durable.  Mouldings  can  likewise  be 
iasily  formed  with  it,  and  consequently  walls  may  be  panneled.  It  is  of  moderate 
xxpeuse. 

126.  Kee/ie's  patent  marble  cement  is  a  late  invention,  and  appears  to  be  approved 
iff.  It  is  of  various  kinds.  The  coarse  qualities  form  a  paving  not  distinguishable  from 
t  tone  in  colour  and  hardness,  but  at  less  price ;  one  variety  is  a  close  imitation  of  marble. 
•')ur  limits  will  not  pennit  us  to  describe  various  other  stuccoes  that  have  been  invented  and 
rried,which  is  the  less  to  be  regretted,  since  most  of  them  have  failed,  and  are  of  little  use. 

127.  Rough  casting  is  a  cheap  and  durable  method  of  finishing  walls  instead  of  stucco, 
jmd  is  well  calculated  to  protect  them  from  the  effects  of  the  weather,  but  is  chiefly  em- 
iMoyed  in  small  houses  and  cottages  in  the  country  built  of  rough  stone  or  rubble.  There 
ore  two  kinds  of  rough  cast.  In  the  first,  the  wall  receives  a  coat  of  lime  and  hair  laid 
inn  smooth ;  and  as  fast  as  a  certain  portion  of  it  is  covered,  the  rough  cast  is  thrown  or 
pplashed  against  the  wet  mortar  with  a  large  trowel.  This  rough  cast  is  made  by  reducing 
irery  fine  gravel  or  coarse  sand  to  an  uniform  size  by  sifting  or  skreening,  and  washing  the 
aarth  away  from  it.  This  is  mixed  with  newly  slacked  lime  and  water  to  the  consistence 
iff  thick  cream.  When  the  plasterer  has  covered  a  part  of  the  wall  in  the  manner 
iiaentioned,  he  brushes  it  over  with  a  white  wash  brush  dipped  into  the  pail  with  the 
Mongh  cast  so  as  to  lay  the  whole  smooth  and  even.  The  intense  white  of  the  lime 
5  3  unpleasant  to  a  person  of  taste,  although,  in  some  parts  of  the  country,  many  delight 
m  it ;  but  this  white  glai'e  may  be  easily  softened,  and  a  stone  colour  produced,  by 
Hiutting  into  the  mixture  a  sufficient  quantity  of  yellow  or  stone  ochre,  or  Spanish  brown, 
'nr  ochre  with  brown  or  black,  to  produce  the  desired  tint.  It  will  be  necessary  to  try 
hhe  colour  on  a  board  or  a  part  of  the  wall,  and  to  let  it  dry  to  determine  the  exact 
iint,  and  to  put  more  colour  or  more  lime  and  sand  till  the  tint  be  adjusted.  Either  a 
uufficient  quantity  should  be  made  for  the  whole  building,  or  very  great  care  must  be  taken 
oo  get  the  same  tint  in  every  quantity  that  is  used,  or  the  colouring  wiU  look  patchy ; 
end  it  is  to  be  observed,  that  the  tint  given  must  be  very  light,  otherwise  it  may  be  worse 
hhan  pure  white. 

Another  method  of  rough  casting  is  also  used.  Upon  the  first  coat  of  lime  and  hair  there  is 
hhrown,  while  it  is  yet  in  a  soft  state,  a  quantity  of  very  small  angular  fragments  of  stone, 
i&s  limestone,  granite,  &c.  These  fragments  being  pressed  stick  in  the  mortar,  and  are 
iirmly  fixed  there  when  the  latter  is  dry  and  hard.  This  mode  is  much  practised  in 
jJristol,  where  broken  spar  from  the  quarries  gives  a  rich  glittering  appearance  to  the iiiouses  done  with  it. 

128.  A  colouring  for  outside  walls  may  be  made  of  fresh  slaked  lime,  to  which  a  little 
uulphate  of  iron  added  will  give  a  warm  tint.  This  colouring  is  useful  for  a  brick  house 
hhat  has  become  black  and  dirty  :  it  should  be  done  before  the  wall  is  fresh  pointed,  and 
ff  the  tint  be  well  chosen,  the  house  will  look  nearly  as  if  just  built. 

Painting  stone  or  stuccoed  ivalls  with  oil  colours  has  been  found  sometimes  a  good  practice, 
iind  preserves  them  very  much.' 

129.  Limewhiting  is  a  wash  made  by  mixing  quick-lime  with  water  alone,  and  laying  it 
>on  with  a  large  flat  brush  :  it  is  used  for  areas  and  similar  places.  If  required  not  to  be 
aapable  of  being  rubbed  off,  some  coarse  size  may  be  added. 
An  excellent  lime-wash  for  zvalls  or  boarding  of  out-houses  or  cottages  may  be  made 

iss  follows  :  —  Half  fill  with  water  a  tub  of  six  or  eight  gallons,  and  add  to  it  as  much  of 
Ilean,  sharp,  and  rather  coarse  sand,  and  of  Dorking  lime  fresh  burnt,  in  about  equal 
liiuantities,  as  much  as  will  make,  when  it  is  well  stirred  up  and  mixed,  a  wash  of  about 
hhe  thickness  of  cream.  Lay  this  on  the  walls  with  a  large  brush,  taking  care  to  stir  up 
hhe  mixture  every  time  the  brush  is  dipt  into  it,  so  as  to  take  up  as  much  sand  as  possible, 
rrhe  more  fresh  the  lime  the  bgter,  which,  if  good  and  proper  for  the  purpose,  will  make hhe  water  hot. 

StJBSECT.  10. —  Carpenters' work. 

130.  Though  the  bricklayer  is  the  first  artificer  who  begins,  yet  the  carpenter  very  soon 
':omes  into  action.  In  the  building  business  a  distinction  is  made  between  the  artificers 
■n  wood  who  assist  in  forming  the  carcass,  and  those  who  execute  the  finishing  in  the 
tame  material.    The  first  are  termed  carpenters,  the  latter ./ome;-s. 

131.  Timber.  The  only  kinds  of  timber  in  common  use  for  building  in  this  country, 
mre  oak,  and  fir  or  wood  of  the  pine  tribe ;  the  former  is  by  far  the  strongest  and  most 
Idurable,  but  likewise  most  expensive. 

132.  By  far  the  best  oak  is  of  English  groivth.  There  are  two  varieties  of  it,  the  Quercus 
■obnr,  or  common  oak,  the  most  abundant ;  and  another  much  more  rare  and  less  known, 'Quercus  sessijlora,  distinguished  from  the  former  by  having  long  foot-stalks  to  its  leaves, 

'ft  is  said  that  the  latter  had  been  employed  in  some  of  the  oldest  wooden  roofs  in  England, 
•which  are  usually  supposed  to  be  of  .ihesnut.    English  oak  is  chiefly  employed  in  shii") building,  but  it  is  likewise  used  in  domestic  buildings  whenever  great  streniilh  or  durabililv 
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are  required.  It  is  the  only  timber  that  can  be  depended  upon  for  ground  joists,  except 
the  soil  is  particularly  dry  ;  and  it  is  not  liable  to  be  attacked  by  worms,  from  the  gallic 
and  tannic  acids  which  it  contains.  It  is  also  used  in  window  and  door  sills,  and  in  all 
such  parts  as  are  very  liable  to  be  decayed  by  the  weather  or  damp.  It  was  formerly 
much  more  extensively  used  here  before  fir  was  introduced,  and  may  be  seen  in  the 
internal  finishings  and  carvings  of  ancient  houses.  The  varieties  of  foreign  oak  are  very 
considerable,  and  some  of  them  are  imported.  An  American  species  brought  from  Canada 
is  much  inferior  to  English  oak,  being  light,  spongy,  and  not  durable.  Oak  is  likewise 
brought  from  Norway.  A  kind  of  oak  called  wainscot  is  now  much  employed  in  finishing 
and  furniture  ;  this  is  of  a  lighter  colour,  and  comes  down  the  Rhine,  being  imported 
from  Riga.  Oak  flourishes  best  in  clayey  soils ;  and  it  is  remarked,  that  the  slower  the 
growth,  the  more  durable  is  the  wood.  , 

1 33.  The  terms  fir  and  deal  are  applied  to  the  wood  of  the  pine  tribe,  which  is  particularly 
the  "  builder's  timber,"  as  oak  is  that  of  the  ship  carpenter.  The  name  of^r  is  applied  to logs  which  are  only  squared  with  the  axe,  and  to  the  various  scantlings  sawed  out  of 
them  for  girders,  joists,  roofing-timbers,  &c.  When  the  wood  is  sawed  into  the  form  of 
planks  these  are  called  deals;  whence  this  name,  which  properly  belongs  only  to  the  form, 
is  often  applied  to  the  material  itself.  Vast  forests  of  pine  exist  in  the  north  of  Europe, 
on  both  sides  of  the  Baltic,  in  Norway,  Sweden,  Russia,  Prussia,  Poland,  and  Gei-many, 
from  whence  the  timber  is  shipped  for  us  in  the  ports  of  the  Baltic  and  Norway.  The 
best  fir  is  known  to  us  by  the  name  of  Dantzic,  Memel,  Riga,  &c.,  from  the  ports  where 
it  is  shipped  under  the  name  of  spars  and  masts  ;  and  the  best  deals  are  brought  in  vast 
quantities  from  Christiana  in  Norway,  as  well  as  other  places  in  Scandinavia, 

134.  There  are  two  kinds  of  pine  loood  principally  in  common  use ;  the  red  or  yellow, 
and  the  white.  The  first  is  the  wood  of  the  Pinus  sylvestris,  or  common  Scotch  fir,  which, 
containing  a  great  deal  of  turpentine,  is  the  most  durable  ;  this,  when  sawn  into  deals  is 
used  in  work  where  strength  and  durability  are  particularly  required ;  for  instance,  the 
best  deal  floors  are  laid  with  yellow  deal.  Battens  are  a  narrow  kind  of  flooring-boards. 
Planks  are  very  wide  and  thick  deals,  used  for  various  purposes.  White  deal  is  the  wood 
of  the  Pinus  Abies,  or  spruce  fir,  and  contains  less  turpentine  than  the  yellow  :  hence  it  is 
not  so  durable  ;  but  being  easier  to  work,  and  less  liable  to  warp,  it  is  particularly  useful 
to  the  joiner,  and  is  also  the  cheapest.  A  great  deal  of  Scotch  fir  grows  in  the  north  of 
Scotland,  where  it  is  sawed  up  for  use  in  that  country,  but  this  does  not  come  into  the 
English  market.  A  few  other  varieties  of  fir  are  grown  in  various  parts  of  Britain,  and 
are  employed  in  agricultural  erections,  but  as  they  are  not  common  in  the  building  branch, 
we  need  not  enumerate  them.  We  may,  however,  except  the  larch,  Pinus  larix,  which 
is  now  extensively  planted  in  Scotland,  and  proves  an  extremely  durable,  as  well  as 
beautiful  wood. 

135.  The  American  pine  {Pinus  Strobtts)  brought  here  from  Canada,  is  light,  soft,  and 
of  a  clean  grain,  belonging  to  the  white  pines  :  hence  it  is  very  useful  as  deals  in  many 

parts  of  joiners'  work,  particularly  as  it  may  be  had  of  exftaordinary  widths  ;  but  it  is  not 
strong  when  used  as  timber. 

136.  Other  kinds  of  wood  occasionally  used  in  building  will  be  described  under  "  Materials 
for  Furniture." 

137.  Preservation  of  wood.  It  is  not  only  necessary  that  timber  of  the  proper  kind 
should  be  employed,  but  that  it  should  be  well  seasoned  by  drying,  before  it  is  put  into 
the  building,  and  no  part  containing  sap  should  be  admitted.  Neglect  of  this  frequently 
is  the  occasion  of  the  disease  called  the  dry  rot,  which  is  a  decay  of  the  wood,  connected 
with  the  growth  of  a  minute  plant  belonging  to  the  tribe  of  fungi,  which  finding  there  a 
favourable  situation,  spreads  with  wonderful  rapidity,  and  feeding  upon  the  juice  of  the 
wood,  reduces  the  fibres  to  an  extremely  brittle  state,  so  as  to  be  useless  as  asupport ;  and 
if  this  be  not  stopped,  the  rot  will  in  time  seize  upon  great  part  of  the  wood-work  through 
the  building,  and  cause  its  destruction.  As  the  growth  of  these  plants  is  promoted  by 
confined  air,  a  free  circulation  of  air  prevents  it ;  it  is  proper,  therefore,  in  buildings  of 
considerable  magnitude,  to  provide  for  this  by  having  small  openings  in  the  wall  to  allow 
the  air  to  circulate  freely  round  the  principal  timbers  :  these  apertures  are  closed  on  the 
outside  by  iron  gratings.  When  the  dry  rot  has  commenced  its  ravages,  these  can  only 

be  put  a  stop  to  by  cutting  out  every  part  in  the  least  aff'ected,  and  replacing  them  by  new and  sound  materials.  It  is  also  useful  to  char  all  wood  so  introduced,  and  to  wash  it  and 

all  the  neighbouring  places  with  a  solution  of  sulphate  of  iron.  Timber  to  be  used  for 
building  is,  in  some  cases,  impregnated  with  a  solution  of  corrosive  sublimate,  according 

to  Kyan's  patent,  which  is  said  to  prevent  this  disease ;  but  as  this  is  expensive,  it  is  best 
not  to  trust  to  this  or  any  other  preventive. 

138.  It  is  dvsirahle  for  durability  that  there  should  lie  as  little  woodwork  as  possible  in 

walls  ;  since,  if  any  of  the  strength  is  made  to  depend  upon  wood,  should  tiiis  decay,  the 
failure  of  the  wall  must  be  the  consequence. 

ISO..  In  all  modern  brick  houses,  a  quantity  of  limber  called  bomi  I itnier  is  let  into  tlie 
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Talis,  to  equalise  the  pressure,  and  tie  the  whole  together  ;  for  brickwork  alone,  as  it  is 
utecuted  in  modern  days,  would  not  be  sufficient.    A  good  deal  of  the  strength  of  the 
rails  depends  upon  the  bond  timber  being  in  sufficient  quantity,  and  properly  placed, 
na  cheap  houses,  built  on  speculation,  the  builder  is  apt  to  be  too  scanty  in  this  part  of 
boe  work  ;  and  sometimes  the  timber  is  not  of  the  best  quality  ;  when  it  decays,  the  safety 
ff  the  brickwork  is  endangered.    Bond  timber  is  seldom  requisite,  and  is  not  desirable, 
11  the  basement  story  :  in  the  parlour  story  there  are  generally  two  or  three  tiers  of 

and  the  timber  is  cut  so  as  to  agree  with  the  thickness  of  the  bricks.    Pieces  of  this 
nond  timber,  or  of  oak,  called  loood  bric/cs,  are  also  sawed  into  short  lengths,  or  that  of  a  brick, 
and  inserted  in  various  parts  of  the  walls,  for  the  purpose  of  nailing  parts  of  the  joiner's 
•ork  to ;  where  that  is  neglected,  it  is  frequently  necessary  to  drive  strong  wooden  plugs  into 
ae  wall  to  supply  the  want ;  but  this  is  apt  to  shake  and  loosen  the  wall.    Besides  the 
egular  bond  timber,  timbers  of  larger  size  or  scantling  are  laid  at  the  top  of  each  story, 
3  receive  the  joists  of  the  story  above  it.  These  are  termed  wall  plates ;  and  care  should 
■e  taken  that  each  tier  is  united  together  so  as  to  form  an  entire  chain  round  the  building, 
xxcept  where  the  chimney  flues  come  ;  and 
hhat  they  are  properly  secured  at  the  corners, 
rrhe  bond  timbers  are  carried  across  the 
7indows  at  first,  and  are  not  cut  out,  until 
hhe  carcass  is  thoroughly  dry,  and  the  walls 
flome  to  their  proper  bearing. 

140.  Floor  timbers.  —  In  England  floors 
r.re  almost  always  made  of  wood,  and  are 
iinipported  by  beams  calledjow^s.  At  the  com- 
ililetion  of  each  story  by  the  bricklayer,  the 
'sarpenter  puts  down  the  various  timbers  of 
lihe  floor,  technically  called  the  naked flooring. 
^rhese  consist  of  various  arrangements  ac- 

cording to  the  degree  of  strength  required, 
»und  the  size  of  the  apartments.  When  the 
ip,partments  are  small,  single  flooring  may  be 
•r.ufficient.  This  consists  of  joists  usually 
i»welve  inches  apart,  simply  laid  from  one  wall 
'no  another,  flg.  34.,  or  to  a  partition,  their 
;x'nds  resting  on  the  wall  plates  ;  the  flooring 
?<)oards  being  nailed  upon  the  upper  edges  of 
hhe  joists,  and  the  ceiling  on  the  lower.  The 
Ideptli  of  the  joists  is  made  several  times  their 
hhickness,  for  greater  strength,  but  the  latter 

7 

Fig.  34. 
;hould  never  be  less  than  two  inches.  «  and  6  are  the  trimming  joists,  a  little  sto  uter  than  the  rest, 
'loreceivethetrimmerc, that  supports  oneend 
bf  the  brick  arch  called  the  brick  trimmer, 
as  has  been  already  explained  under  chim- 
iiieys.  This  kind  of  floor  may  be  made  con- 
iiiderably  stifier  and  stronger,  if  required,  by 
loutting  stmts  between  the  joists  in  the  man- 
tier  shown  in  the  section  d  e.  These  struts 
are  short  pieces  of  wood  about  an  inch  thick 
and  three  inches  wide,  nailed  on  to  the  joists, 
and  ranged  in  straight  lines  across  the  floor, 
9S  at  /  y  and  h  i,  the  distances  between  the 
rows  being  about  five  or  six  feet.  In  this 
kind  of  flooring  the  ceiling  is  apt  to  crack. 
4  Z  is  a  perspective  view  of  a  portion  of  this 
[floor. 

141.  Double flooring\s superiortosingle, in 
not  letting  the  sound  pass  through  so  easily  : 
and  being  better  for  the  ceilings.  They  are 
formed  by  first  laying  down  beams  across, 
from  wall  to  wall,  called  binders,  a  b  and  c  d, 
which  carry  the  joists,  then  termed  bridying 
joists,  see  fly.  S.'j.  plan,  section  ef,  and  per- 

spective view  y  h.  The  binders  "arc  usually placed  about  six  feet  apart :  the  ceiling  joists, 
on  which  the  laths  for  the  plastered  ceiling 
are  nailed,  arc  lot  into  tliese. 

112.  Double  framed  flooriny. — Fig.  36, 
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plan,  section,  and  perspective  view,  is  where  a  very  strong  beam,  a  b,  called  a  girdn, 
is  used  to  shorten  the  bearing,  when  the  size  of  the  room  is  too  large  for  binding  joists alone. 

In  very  large  rooms,  where  a  girder,  consisting  of  a  single  piece  of  timber,  would  ncjt 
sustain  the  weight  without  being  somewhat 
bent,  it  is  stiffened  by  what  is  termed  being 
trussed.  The  usual  truss  consists  of  two 
pieces  of  oak,  placed  at  an  angle,  on  the  same 
principle  as  the  rafters  of  a  roof,  and  inserted 
between  the  two  halves  of  the  girder,  sawn 
down  through  the  middle,  and  afterwards 
bolted  together  with  the  truss  between,  as  at 
c.  The  whole  is  then  put  down  upon  the 
walls,  as  at  «  i  in  the  plan,  and  acts  as  a 
single  very  stiff  piece.  Other  modes  of  trus- 

sing are  in  use. 
Into  this  girder  the  binding  joists  d  e,  and 

f  ff,  are  framed,  and  upon  them  are  placed 
the  bridging  joists,  the  ceiling  joists  being 
beneath  as  in  the  section  h  i,  and  perspective 
view  B. 

143.  Tlie  scantlings,  or  thickness,  of  the  floor 
timbers  are  regulated  by  the  building  act. 
No  joists  of  any  floor,  or  rafters  of  any  roof, 
or  quarters  of  any  partition,  are  permitted  to 
be  framed  more  than  twelve  inches  apart ; 
and  no  joists  of  any  floor  shall  have  a  bear- 

ing of  more  than  fifteen  feet,  and  no  beams 
or  girders  of  any  floor  shall  be  laid  so  that 
the  joists  bearing  thereon  shall  have  a  longer 
bearing  than  twelve  feet.    The  scantUngs  of  floor  timbers  are  to  be  as  follows  : 

Joists  with  a  bearing  of, 
6  feet  to  8  feet  shall  be  at  least  6J  inches  deep,  and  2  inches  thick, 
8    —    10  — 8 2 

10    —    12  — 9 
12    —    15  — 

10 

■^2 

Beams  and  girders  with  a  bearing  of 
9  feet  to  12  shall  be  at  least 9 6 

12    —    15  — 
10 

7 
15    —    18  — 11 8 
18    —    21  — 12 9 

["shall be  cut, re-" 21    —    24-1  versed  and  bolt- 

Us 
10 

(_  ed,  and  at  least  J 
144.  TJie  floors  of  viany  kitchens  and  other  offices  in  the  basement  story  are  paved  with 

stone,  for  which  Yorkshire  slabs  are  generally  used ;  but  where  greater  comfort  is  required 
in  a  small  house,  the  floors  are  laid  with  boards  nailed  on  joists,  called  ground  joists  or 
sleepers,  which  however  should  never  lie  on  the  ground,  but  should  always  be  supported 
hollow  upon  brick  walls  a  foot  in  height,  to  prevent  the  floors  from  being  damp,  which 
they  are  sure  to  be  when  the  joists  are  laid  upon  the  earth,  the  consequence  of  which  is 
their  decay  in  a  short  time.  Ground  joists  are  best  of  oak.  Wood  should  be  avoided  as 
much  as  possible  in  the  basement  story :  the  skirtings  are  sometimes  made  of  slate,  cut 
and  ground  smooth  for  the  purpose :  this  material  is  capable  of  being  advantageously 
applied  in  many  parts  instead  of  wood  ;  or  some  kind  of  hard  stucco  may  be  used. 

145.  What  is  termed  puggivg  the  floors  is  very  useful  as  a  security  against  fire,  and  to 
prevent  sound  being  heard  through  them.  Slips  of  wood  of  an  inch  square  are  nailed  on 
the  insides  of  all  the  joists,  two  inches  from  the  bottom,  and  other  similar  slips,  three 
inches  from  the  top ;  a  layer  of  short  pieces  of  laths  is  laid  between  each  pair  of  joists 
upon  these  slips,  and  is  covered  by  a  coat  of  lime  and  hair :  by  tliese  means  hollow 
spaces  are  left  between  tlie  flooring  boards  and  the  ceiling  below,  which  confines  the  air 
sufficiently  to  deaden  the  sound,  and  in  a  great  measure  to  prevent  the  spreading  of  com- bustion. 

14f>.  Partitions  Some  partitions  are  entirely  of  brick,  where  strength  requires  it,  or 
where  a  short  bearing  for  tlie  timbers  of  floors  is  necessary  ;  but  as  these  take  up  much 

room,  and'are  expensive,  the  most  usual  kind  in  ordinary  houses,  consists  of  upright  pieces of  wood  sawn  into  small  scantlings,  technically  called  (jitartcrinti,  placed  about  a  foot  apart, 
and  covered  with  lath  and  plaster.    The  spaces  between  the  quartei-s  are  sometimes  filled 
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Fig.  37. 

i '  w  ith  bricks  laid  flat,  which  is  termed  brick-nogging.  In  other  cases,  the  bricks  are  omitted. 
■  K'n  the  partitions  are  required  to  be  very  strong  to  carry  weights,  they  are  trussed  or 

oned  by  braces,  fig.  37.  Partitions  in  houses  of  an 
i  lerior  kind  are  formed  only  of  wainscotting,  which 

;  as  the  great  inconvenience  that  the  voice  is  easily 
;  eard  through  it.  The  same  thing  happens  in  some 
'lases  where  the  quarter  partitions  are  left  hollow  : 
I  nd  to  prevent  sound,  as  well  as  to  check  the  rapid 
pread  of  fire,  if  they  are  not  brick-nogged,  it  is  best 

'  >  treat  them  nearly  in  the  same  way  as  we  described 
1  the  pugging  of  floors,  only  one  layer  of  laths  and 

1  lortar  may  be  suiEcient. 
147.  Roof.  The  design  of  the  roof  comes  from  the  office  of  the  architect,  but  its 

jxecution  rests  with  the  carpenter. 
When  the  domestic  edifices  of  this  kingdom  were  constructed  chiefly  of  timber,  about 

wwo  hundred  years  ago,  the  carpenters  were  not  so  well  skilled  in  the  art  of  cutting  out 
and  placing  their  beams  with  a  view  to  economy  and  strength,  as  those  of  the  present 
liay  :  and  the  walls  were  often  unnecessarily  loaded  with  a  profusion  of  this  material  in 
iihe  floors  and  roofs.  The  science  of  carpentry  is  now  better  understood,  and  strength  is 
made  to  depend  upon  judicious  framing,  combined  with  lightness,  using  as  little  as  possible 
ibf  so  perishable  and  expensive  a  material  as  wood.  Proportioning  the  scantlings  or  thick- 
laesses  of  the  timber  just  to  the  strength  required,  demands  the  exercise  of  considerable 
ikkill  and  experience :  an  inch  more  or  less  in  the  scantlings  materially  affects  the  cost, 
land  the  strength  of  the  edifice  :  but  we  need  scarcely  observe  that  any  excess  is  best  on 
Ithe  side  of  safety.    These  scantlings  are  now  regulated  by  the  Building  Act. 

In  many  countries  where  there  is  little  rain,  as  in  Egypt  and  Asia  Minor,  the  roofs  are 
jmade  quite  flat :  but  in  Europe,  in  general,  they  slope  from  one  side  to  the  other,  or  form  a 
iraised  central  ridge  between  the  side  walls.  The  angle  in  which  the  two  opposite  sides  of 
thhe  roof  are  thus  raised  is  technically  called  the  pitch  of  the  roof.  In  the  northern  parts 
ubf  Europe  the  pitch  has  always  been  more  acute,  and  consequently  the  height  of  the  roof 
imore  considerable  than  was  the  custom  among  the  Greeks  and  Romans,  heavy  falls  of 
ssnow  demanding  a  high  pitch.  From  this  cause,  the  roofs  of  ancient  buildings  among  us 
nwere  higher  than  they  have  been  made  since  our  taste  has  been  influenced  by  Italian  and 
CGrecian  architecture.  At  present  it  is  thought  to  look  best  to  make  the  pitch  very  low  ; 
bbut  if  this  is  carried  to  excess,  it  is  difiicult  to  prevent  the  wet  from  insinuating  itself 
Hbetween  the  joints  of  the  slates  and  tiles,  except  they  are  filled  with  cement. 

148.  Construction  of  the  roof.  If  the  rafters  a  6,  in  A  fig.  38.,  abutted  simply  against  the 
"walls  without  auy  tie  beam,  c,  it  is  evident  that  any  weight 
Llaid  upon  them  would  have  a  tendency  to  cause  them  to  open 
land  thrust  out  the  walls,  which,  in  ordinary  buildings,  have 
nnot  sufficient  strength  to  resist ;  it  becomes  necessary,  there- 

ffbre,  to  prevent  this  eft'ect  by  having  a  beam  c  connecting 
lithe  ends  of  the  rafters,  which  then  can,  by  their  thrust, 
'Only  stretch  this  beam  lilce  a  cord  ;  and  the  latter  is,  on  that  accoimt,  called  the  tie  beam. 
lln  that  case,  the  whole  triangle  seems  like  one  piece,  and  the  weight  of  the  roof  acts  only 
[perpendicularly  on  the  walls  without  any  lateral  thrust. 
IThis  is  the  first  simple  principle  in  forming  a  trussed  roof. 
^When  the  building  is  very  small,  and  height  in  the  interior  is 
'wanted,  instead  of  such  a  tie  beam,  the  lateral  thrust  may 
1  be,  in  a  great  measure,  prevented  by  a  horizontal  tie  kept  up 
r higher,  as  at  'Q,fig.  39.,  called  a  collar  beam:  but  this  will !  answer  only  in  small  roofs. 

Fig.  38. 

Fig.  W. 

In  larger  roofs,  a  more  complicated  structure  is  required,  wliich  is  represented  in 

Fig.  10. 
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fig.  40.  At  certain  distances,  generally  every  six  or  seven  feet,  the  rafters  and  tie 
beams  are  made  stout,  and  connected  together  by  trussing  ;  these  are  called  principal 
rafters.  Perpendicular  pieces,  a,  called  king  posts,  rise  from  the  centre  of  tlie  tie  beams, 
be,  and  struts,  ed,  extend  from  the  foot  of  the  king  posts  to  the  principal  rafters  framed 
into  the  top  of  the  king  posts  and  tie  beam.  On  the  back  of  these  principal  rafters,  and 
extending  horizontally  from  one  set  of  them  to  the  other,  is  a  piece  fg,  named  a  purlin, 
wliich  supports  the  common  rafters  hi,  hi,  the  upper  ends  of  which  are  nailed  to  the  ridge 
piece  It,  and  the  lower  ends  secured  to  the  horizontal  poll  plate  I.  The  end  of  each  tie 
beam  b  c  rests  upon  the  wall  plate,  m. 

149.  Bi/  the  Buildiny  Act,  no  water  is  suffered  to  drip  next  any  public  way  from  the 
roof  of  any  buUding,  except  from  the  roofs  of  porticoes  or  other  entrances  ;  but  to  be 
conveyed  by  metal  pipes,  or  wooden  trunks,  or  brick  or  stone  ftmnels,  into  drains  or 
reservoirs. 

SuBSECT.  11. — Smith's  Work. 

1 50.  The}-e  is  a  certain  quantity  of  iron  in  even/  house,  and  to  execute  this,  there  is  the 
blacksmith  and  the  whitesmith.  The  first  makes  such  articles  only  as  do  not  require 
filing,  grinding,  or  any  process  that  renders  his  work  bright ;  but  finishes  every  thing  off 
on  the  anvil,  as  in  the  making  of  cramps,  iron  ties,  bars,  i-ailing,  chains,  &c.  The  white- 

smith makes  and  finishes  articles  of  iron  and  steel,  that  are  to  have  a  bright  surface  by 
means  of  the  file  and  tui'ning  lathe  ;  to  him,  also,  belongs  the  making  and  repairing  of 
locks,  bell-hanging,  &c.  The  carpenter  has  occasion  for  the  blacksmith  to  make  a  great 
variety  of  iron  ties,  straps,  bolts,  nuts,  and  screws  for  his  work,  which  are  always  of 
wrought  iron,  and  for  all  of  which  he  gives  him  the  necessary  directions.  The  joiner  also 
requires  various  articles  of  iron  for  his  work,  as  well  as  bars  and  other  fastenings  for  doors 
and  windows.  Most  of  the  articles  made  by  the  whitesmith  are  purchased  from  the  iron- 

monger. Iron  has,  of  late,  come  much  into  use  in  many  parts  of  buildings  that  were 
formei'ly  constructed  of  wood,  as  in  roofs,  floors,  &c.,  with  the  view  of  rendering  them  fire- 

proof ;  and  many  ornamental  parts  are  found  to  be  made  economically  of  cast  iron.  For 
the  manufacture  of  iron,  see  "  Materials  for  Furniture." 

SuBSECT.  12. — Coverings  for  Roofs. 

fSl.  Various  materials  are  employed  to  cover  the  roofs  in  different  parts  of  the  world, 
according  to  climate  and  the  natural  materials ;  but  in  this  country  they  are  limited  to 
the  metals,  slates,  tiles,  and  thatch.  Of  metals,  lead  is  the  best,  requiring  no  repairs 
for  a  long  series  of  years  ;  but  it  is  heavy  and  expensive,  and  therefore  entu-e  roofs  of  lead 
are  used  only  in  churches  and  other  public  or  valuable  buildings,  or  where  the  roof  is  re- 

quired to  be  flat.  Lead  is,  however,  partially  employed  in  the  roofs  of  all  private  houses. 
Sheet  lead  for  this  purpose  is  of  two  kinds,  cast  and  milled  lead.  Cast  lead  is  made  by 
suffering  the  melted  metal  to  run  out  of  a  box  through  a  long  horizontal  slit  upon  a  table 
prepared  for  the  purpose.  The  thickness  of  cast  sheet  lead  varies  from  six  to  ten  pounds 
in  the  superficial  foot ;  seven  pounds  to  the  superficial  foot  is  the  most  common.  Milled 
lead  is  produced  by  passing  the  solid  metal  between  steel  rollers  ;  and  is  made  of  various 
thicknesses,  from  three  to  five  pounds  to  the  foot;  this  thickness  is  not  proper  for  flats  nor 
gutters,  but  is  used  for  hips,  ridges,  flashings,  &c.  Some,  however,  prefer  stout  milled 
lead  to  cast,  as  not  being  so  liable  to  have  the  defects  called  ;)m/io/es,  which  cause  leakages 
difficult  to  discover. 

Zinc  is  of  late  occasionally  used  to  cover  roofs,  being  lighter  and  cheaper  than  lead  ; 
but  it  is  not  so  much  to  be  depended  upon,  oxidating  in  many  cases,  to  which  lead  is 
scarcely  at  all  liable. 

Copper  is  likewise  employed  as  roofing,  (see  farther,  "  Materials  for  Furniture,")  where 
the  want  of  pliability  hinders  the  use  of  the  other  metals  ;  or  where  great  lightness  is  an 
object  :  but  this  metal  is  now  almost  superseded  by  the  use  of  zinc. 

Slate  is  by  far  the  most  general  covering  for  the  roofs  of  good  houses  in  Britain. 
When  of  the  best  kind,  it  is  light  and  durable.  The  slates  employed  are  chiefly  of  two 

kinds  ;  one  large  and  ratlier  heavy,  quarried  chiefly  in  Westmoreland,  and  used  only  in 

large  edifices  where  the  walls  are  sufficiently  strong  to  support  the  weight,  and  where 
durability  and  not  cheapness  is  the  principal  object.  The  other  kind,  smaller  and  thinner, 
come  principally  from  North  Wales.  The  first  is  of  a  light  greenish  grey  colour,  the 
other  a  dark  or  bluish  grey.  Of  Welsh  slates  there  are  different  sizes,  called  Welsh 

rugs,  imperials,  duchesses,  and  ladies.  Excellent  slates  are  found  in  the  western  isles  of 
Scotland,  as  the  Eisedale  slates,  used  in  Edinburgh. 

l.')2.  To  try  the  goodness  of  slates,  lay  one  in  an  oven  till  perfectly  dry  ;  weigh  it,  and 
then  immerse  it  in  water  for  some  time.  When  taken  out,  wipe  it  carefully  with  a  dry 

cloth,  and  weigh  it  again.  Those  slates  which  have  acquired  the  least  additional  weight, 

and  consequently  have  absorbed  least  water  from  being  the  least  porous,  are  the  fittest  for 
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I  k  ofiug.  Good  slates  should  be  thin,  dense,  and  of  a  smooth  surface.  Balance  one  on  the 
ager,  and  strike  it  -with  a  hammer ;  if  the  sound  is  clear,  the  slate  may  be  considered  as 

ri-m,  if  dull,  the  slate  is  less  dense,  and  should  be  rejected. 
153.  Before  the  slates  are  put  on,  the  rafters  are  covered  with  boarding,  and  on  this  the 

I  aates  are  fastened  with  nails,  being  laid  over  each  other,  so  that  the  water  falling  on  any 
!  'lint,  instead  of«eaching  the  boarding,  falls  on  another  slate  beneath,  there  being,  in  fact, 
Jdouble  thickness  of  slates. 

I  :  Slating  should  be  pointed  on  the  inside,  or  plastered  with  a  coat  of  lime  and  hair,  to  keep 
i.at  the  wind  and  snow  effectually :  this  keeps  the  ceilings  dry,  and  the  house  warm. 

154.  Patent  slating  is  done  by  laying  large  slates  side  by  side  on  the  rafters,  without 
'Oarding,  and  cementing,  and  screwing  fillets  of  slates  over  the  joints.  This  kind  of 
bating  may  be  laid  with  a  pitch  of  only  ten  degrees  ;  whereas  ordinary  slating  requires  at 
•iast  twenty-five  degrees.    It  is  little  used,  the  cement  being  apt  to  decay. 

155.  The  rain  ivaler  is  carried  away  from  the  roof  in  several  modes.  The  simplest  and 
Most  ancient  mode,  which  is  still  practised,  is  by  dripping  eaves ;  but  these,  in  the  old 
laanner,  had  the  great  inconvenience  of  keeping  the  wall  wet,  besides  the  annoyance  to 
ersons  walking  near.  When  the  eaves  project  considerably,  in  the  manner  of  Italian 
uuildings  (a  mode  that  is  frequently  imitated  here  in  small  houses),  the  appearance  is  pic- 

uiresque  fi'om  the  deep  shadow  thrown  oil  the  wall  ;  and  the  disagreeable  eft'ect  of  the 
fj'ater  dropping  is  obviated  by  placing  a  small  leaden  trough,  as  at  a,  Jig.  41.,  at  the  extremity, 
I) )  catch  the  water  before  it  drops;  from  this 
hae  water  is  led  into  a  perpendicular  pipe ; 
rr,  for  very  small  roofs,  a  semicircular  lead 
rfough  may  be  placed  as  at  b.  But  for  large 
icouses,  and  for  all  those  in  the  streets,  the 
Monstruction  of  gutters  and  parapets  is  used, 
i.^-y  which  the  rain  and  snow  water  is  let  down 
'«y  a  pipe  into  the  street  drain.  Great  atten- 
lidon  must  be  paid  to  these  gutters  on  the  roof, 
nnot  only  with  regard  to  their  first  construc- 

tion, but  that  they  are  always  kept  in  proper 
vepair ;  otherwise,  if  they  are  improperly 
iibrmed  or  neglected,  the  water  will  penetrate 
rmto  the  houses  and  injure  the  apartments,  an 
Mccident  to  which  eaves  are  not  so  liable.    It  Pfs-  41. 
unay  be  proper  to  notice  a  few  circumstances  on  this  subject.  All  lead  gutters  must  have 
u  small  degree  of  slope  to  give  the  water  a  current,  which,  particularly  in  those  of  con- 

siderable length,  increases  the  width  of  the  gutter  at  one  end,  and  therefore  demands  a 
r^reater  quantity  of  lead.  Speculators,  to  avoid  expense,  are  apt  to  make  this  slope  too 
Email.  The  sheets  ought  never  to  be  joined  by  solder,  because,  if  confined,  the  expansion 
::n  warm  weather  would  cause  the  lead  to  crack ;  but  they  are  connected  by  drips,  a  kind 
of  step  of  two  inches,  made  in  laying  the  boards  for  the  lead.  The  lead  over  this  is  only ihaniraered  close,  as  in  the  black  line,  afg.  42.,  and  not  soldered.  For  the  same  reason  of 
saving  lead,  builders  sometimes  make  this 
Step  too  little;  and  when  this  is  the  case, 
Ihe  snow,  in  thawing,  is  liable  to  rise  up  in 
Ithis  joint,  and  to  damage  the  ceilings.  The 
■lead  of  the  gutter  is  also  made  to  pass  for 
seven  or  eight  inches  up  under  the  slates  d  d, 
to  keep  out  the  wet,  as  is  shown  by  the  dark 
line  at  be;  and  when  the  lead  is  not  cut 
wide  enough  to  admit  of  this,  the  snow  water, 
in  hca\7  falls,  will  also  gain  entrance  under 
the  slates.  At  the  other  edge  the  lead  of  the 
gutter  turns  up  against  the  parapet,  as  at  i ; 
and  a  slip  of  lead  called  a  flashing,  as  /,  is 
let  into  the  brickwork,  and  turns  down  over 
the  lead  of  the  gutter,  to  prevent  the  rain 
insiimating  itself  between  it  and  the  brickwork.  When  wet  appears  in  the  ceiling 
of  the  upper  story,  it  is  frequently  owing  to  some  of  these  circumstances  having  been 
neglected ;  or,  perhaps,  from  some  crack  in  the  lead.  The  whole  should  therefore  be 
carefully  examined  by  the  plumber ;  but  if  the  defect  arises  from  the  lead  of  the  gutter 
having  been  originally  cut  too  narrow,  there  is  no  effectual  remedy  but  taking  it  up  and 
putting  down  wider  lead  —  an  operation  both  tedious  and  expensive.  It  must  be  evident, 
therefore,  that,  in  a  new  building,  these  points  demand  particular  attention.  We  may here  observe  that,  in  very  heavy  falls  of  snow,  the  wet  will  sometimes  rise  under  the 
slates,  even  when  the  lead  is  of  the  proper  width,  if  the  precaution  he  neglected  of  throw- 
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Fig.  43. 
They  do  not  form  so 

ing  off  the  snow  before  it  thaws.  The  ridge  of  the  slates  is  likewise  covered  with  a  slip 
of  lead,  as  also  the  angles  of  the  roofs,  called  hips  and  valleys. 

When  the  whole  of  the  roof  is  covered  with  lead,  or  in  flats,  as  the  sheets  must  not  be 
soldered  together,  they  are  joined  by  the  edges  being  hammered  round  a  semicircular 
piece  of  wood,  b,fig.  42.,  in  the  manner  shown  by  the  dark  lines,  a. 

156.  Tiles  form  a  heavier  covering  for  a  roof  than  slates  ;  and  are  no^j  only  employed 
for  offices  and  houses  of  an  inferior  class.  There  are  two  kinds  of 
tiles  in  common  use,  plain  tiles  and  pantiles.  Plain  tdes  are  of  the 
same  form  as  slates,  but  are  laid  on  laths  of  oak  or  fir,  and  bedded 
and  pointed  with  mortar.  The  pitch  of  the  roof  requires  to  be  45 
degrees,  and  the  tUes  require  frequent  pointing.  Pantiles  are 
curved,  as  in  fig.  43.,  and  are  laid  on  each  other  dry :  they  are 
seldom  used  except  in  cow-houses,  sheds,  and  other  out-buildings, 
warm  a  roof  as  plain  tiles,  and  are  more  liable  to  be  deranged. 

157.  Tiles,  in  the  form  of  antique  tiles,  fig.  44.,  are  employed  at  present  by  the  Italians. 
They  are  picturesque,  and  are  suited  to  low-pitched 
roofs,  a  represents  one  of  the  tiles,  having  the 
edge  turned  up  :  two  of  these  being  laid  together, 
the  turned-up  edges  are  covered  by  a  semi-cylin- 

drical tile,  b,  bedded  in  cement.  These  last  are 
made  a  little  tapering  upwards,  to  fit  on  each 
other,  c  represents  the  appearance  of  the  tiles 
when  put  together.  TUes  of  this  form  are  also 
made  occasionally  in  some  parts  of  England. 
Common  tiles  are  not  nearly  so  durable  as 

slates,  being  much  affected  by  the  frost :  but  when 
glazed,  as  they  sometimes  are,  with  a  dark  glaze, 
they  are  very  durable. 

When  the  red  colour  of  tiles  is  objectionable, 
they  may  be  covered  with  a  coat  of  anticorrosive 
paint. 

In  ornamental  cottages,  a  thatched  roof  often  forms  part  of  their  character.  Thatch  is 
cool  in  summer  and  warm  in  winter ;  but  the  objections  to  it  are,  danger  from  fire,  and 
want  of  durability  :  it  is  also  liable  to  harbour  insects  when  it  grows  old.  For  temporary 
constructions,  painted  canvass  may  be  used,  or  even  paper  pitched  and  sanded.  Boards 
or  shingles  may  likewise  be  employed. 

Fig.  a. 

Sect.  II. 

DETAILS  OF  FINISHING  THE  INTERIOR. 

158.  Having  now  completed  the  skeleton  or  carcass  of  Hie  house,  it  is  necessary  that  it 
should  remain  some  time  after  it  is  buLlt,  before  proceeding  to  finish  it,  not  onlj'  that  it 
may  become  thoroughly  dry,  but  that  the  walls  should  settle  in  every  part  There  are 
few  ordinary  buildings  where  some  slight  settlements  do  not  occur  in  the  foundations 
from  the  unequal  pressure  of  the  parts ;  sometimes  these  may  not  be  of  the  smallest  con- 

sequence, as  they  soon  stop  entirely :  but  should  the  finishing  be  proceeded  with  in  too 
great  haste,  and  before  the  carcass  is  completely  settled  and  dry,  the  various  internal  works, 
if  ever  so  well  executed,  may  be  injured,  and  appear  as  if  they  had  been  badly  executed. 
Gentlemen  are  often  impatient  to  have  their  house  finished  ;  but  it  is  proper  they  should 
be  acquainted  with  the  risk  that  they  run  by  insisting  on  too  rapid  a  completion. 

159.  77(6  finishing  comprehends  all  the  details  of  work,  both  within  and  without^  iude- 
pendent  of  the  bare  walls,  and  timbers  of  the  floor,  partitions,  and  roof :  it  is  executed  by  the 
joiner,  plasterer,  painter,  glazier,  paperhanger,  plumber,  smith,  and  ironmonger.  Of  these 
the  principal  is  the  joiner,  who  lays  down  the  flooring-boards,  puts  up  the  staircase, 
makes  the  doors,  sashes,  window-shutters,  and,  in  short,  all  the  mouldings  and  finishings 
of  wood  throughout  the  house,  together  with  such  parts  of  the  furniture  as  are  called 
fixtures  ;  he  also  sometimes  supplies  verandas,  and  window-blinds :  the  greatest  part  of 
the  joiner's  work  is  prepared  in  the  shop,  ready  to  put  up.  The  plasterer  coats  the  walls 
with  plaster  and  stucco,  and  puts  up  the  ceilings,  cornices,  and  other  plaster  ornaments.  The 
house-painter  paints  the  outside  and  inside  work ;  the  glazier  fills  the  sashes  with  glass ; 
the  paper-hanger  covers  the  walls  of  apartments  with  paper ;  and  the  plumber  supplies 
the  water-closets,  and  puts  up  the  necessary  lead  pipes  and  cisterns. 

The  style  of  finishing  must,  like  that  of  the  exterior,  depend  upon  various  circumstances, 
such  as  the  expense  to  be  incurred,  and  the  condition  and  rank  of  the  proprietor.  With 
regard  to  the  expense,  much  care  should  be  bestowed  upon  choosing  the  mode  in  which 
the  various  works  are  to  be  executed,  and  the  decorations  to  be  introduced :  iu  these,  ni>t 
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nafrequently,  much  useless  expenditure  is  occasioned,  witliout  corresponding  advantage, 

u  the  modern  style  of  finishing  our  apartments,  it  must  be  admitted  that  vast  improve- 
ments have  been  made  of  late.  The  use  of  oil  paint,  and  the  invention  of  paper  hanging, 

awe  given  a  lightness  and  airiness  to  our  apartments,  strongly  contrasted  with  the  heavy 

fffect  of  the  dark-coloured  wainscoat  and  dust-  collecting  tapestry  of  fonner  times ;  -while 
Kie  abundant  introduction  of  light,  by  means  of  large  panes  of  glass,  adds  a  cheerfulness 
iprmerly  unknown. 

1 60.  The  finishing  of  all  the  apartments  may  be  designed  and  exhibited  previously  to 
xtecution,  by  drawings  made  in  the  manner  shown  in  fig.  45,,  where  the  four  sides  are 

r 1 

1 
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Fig.  45. 
lilid  down  round  the  plan.  On  each  of  these  the  several  details  may  he  inserted ;  and 
wen  the  window-curtains  and  furniture  may  be  shown. 

SuBSECT.  1. — Plastering  the  Walls  and  Ceilings. 

161.  Tlte  business  of  the  plasterer  commences  as  soon  as  the  brick-work  is  thoroughly 
Irry,  and  not  before,  otherwise  there  wiU  be  danger  of  the  drying  and  finishing  of  the 

I'  ouse  being  protracted,'  as  we  have  stated.  The  name  of  this  trade  is  derived  fromplaster if  Paris,  the  substance  of  which  all  plaster  ornaments  and  cornices  are  made,  and  which 
Si  sometimes  employed  likewise  to  mix  with  mortar  for  the  plastering  on  walls  to  cause 
I ;  to  set  sooner.  It  is  produced  from  a  stone  or  mineral,  called  gypsum,  in  the  following 
manner.  The  gypsum  is  broken  into  small  lumps,  and  submitted  to  the  action  of  a  heated 
iwen.  When  cold  it  is  ground  to  a  fine  powder  in  a  mill,  and  is  then  fit  for  use.  A  paste  made 
iff  plaster  of  Paris  and  water,  of  the  consistence  of  thick  cream,  has  the  peculiar  property 
ii'f  setting,  or  becoming  solid,  in  a  few  minutes ;  and  upon  this  property  depends  the  method 
if.f  making  plaster  casts.  The  moulds  for  these  casts  having  been  previously  oiled,  the 
iiiquid  mixture  is  poured  into  them,  and  when  it  is  hard  the  casts  are  taken  out.  This 
nnaterial  is  so  called  from  its  having  been  originally  imported  from  Paris,  where  it  is 
nnade  plentifully  from  the  gypsum  of  Montmaitre  ;  but  what  we  now  have  is  prepared  from 
ijypsum  found  in  Derbyshire  and  other  places  :  this  is  brought  to  London,  where  it  is 
■calcined,  ground,  and  sold  in  brown  paper-bags.  But  the  business  of  the  plasterer  is 
I'lot  confined  to  plaster  casts :  he  likewise  lays  on  the  coatings  of  mortar  to  walls,  parti- 
idons,  and  other  places ;  and  he  also  does  the  stucco,  white-washing,  and  some  kinds  of 
riolouring. 

162.  Brick-walls  to  be  plastered  ought  first  to  be  perfectly  dry  ;  and  the  process  of 
r'rovering  them  with  plaster  is  termed  rendering.    The  first  coat  laid  on  consists  of  good 
-  common  mortar,  having  hair  from  the  tan-yards  mixed  with  it,  to  prevent  its  cracking.  The 
■tiecond  coat,  called  setting,  is  done  by  a  finer  mortar,  made  with  lime  and  fine  sand.  The 
li  ime  used  in  this  case  is  called  fine  stuff,  and  is  prepared  by  slaking  quicklime  with  very 
I:  ittle  water,  and  afterwards  saturating  it  with  water  to  excess,  putting  it  into  tubs,  to  settle 
und  cause  the  water  to  evaporate :  by  this  means  a  fine  material  is  procured ;  a  nicer  kind 
if  it  is  called  putty.  The  use  of  the  second  coat  of  plaster  is  to  give  a  perfectly  smooth 

■  iurface  for  colouring  or  papering.    Sometimes,  if  the  work  is  required  to  dry  or  set  veiy 
-  ioon,  a  little  plaster  of  Paris  is  mixed  with  it,  and  it  is  then  called  guaged  stuff] 

16.3.  In  order  to  secure  the  perfect  dryness  of  plastering  or  stucco  in  good  apartments,  the 
t'brick-walls  are  generally  baUened.  This  is  fixing  on  them  long  upright  slips  of  wood 
foalled  battens,  on  which  laths  are  nailed  close  together  horizontally,  thus  leaving  a  cavity 
bbetween  the  laths  and  the  walls.  The  plastering  being  laid  upon  these  laths,  no  wet  that 
"may  penetrate  the  wall  can  reach  the  plaster  :  this  kind  of  work  is  termed  lath  and 
folaster.  The  first  coat  laid  on  consists  of  lime,  sand,  and  hair,  which  is  termed  by  the 
pplasterer  pricking  up.     This  next  coat  is  of  a  finer  material,  and  being  laid  on  and 
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smoothed  -with  a  flat  tool  of  wood  called  a  float,  is  termed  Jloatimj.  The  setting,  or  third coat,  is  done  with  fine  stuff,  to  which  is  sometimes  added  a  little  plaster  of  Paris,  to  make 
it  dry  quicker  and  be  firmer  for  the  paper.  The  lath  and  plaster  for  partitions  of 
quartering,  likewise  for  ceilings,  is  done  in  the  same  manner.  It  is  to  be  observed  that, 
previously  to  the  plasterer  beginning  to  lay  his  several  coats  of  plaster  on  walls,  the 
joiner  must  fix  his  grounds,  which  are  pieces  of  wood  nailed  to  the  bond  timber  and 
wood  bricks,  projecting  as  far  from  the  wall  as  the  finishing  of  the  plastering  ;  and 
to  these  grounds  he  afterwards  naUs  his  skirtings,  architrave  mouldings  of  doors, 
windows,  &c. 

164.  Stucco  for  inside  walls  or  partitions  is  composed  of  fine  stuff  with  fine  washed  sand, 
in  the  proportion  of  one  part  of  the  latter  to  three  of  the  former ;  and  sometimes,  if  it  is 
required  to  dry  in  a  short  time,  it  is  gauged,  by  mixing  a  little  plaster  of  Paris.  The 
best  stucco  for  apartments  and  staircases  is  laid  on  a  floated  ground,  and  is  worked  very 
even  with  a  large  trowel,  till  it  is  as  smooth  as  glass :  if  the  stucco  is  not  perfectly  flat, 
the  irregularities  will  appear  where  it  is  painted  in  oil :  this  is  called  trowelled  stucco,  and 
is  the  fittest  for  painting  upon. 

165.  Cornices,  if  they  are  large,  are  first  begun  by  fixing  wooden  brackets  in  the  angles, 
and  covering  those  with  laths  which  receive  a  coat  of  common  plaistering :  afterwards 
the  mouldings  are  run  in  a  fine  mortar  by  a  mould  made  of  a  piece  of  wood  cut  out  to 
the  profile  of  the  drawing  given ;  and  they  ai-e  finished  by  fine  stuff.  When  there  are 
ornaments  in  the  cornices  they  are  cast  in  plaster  of  Paris,  in  short  lengths,  and  fixed  up 
by  the  plasterer  in  the  places  aUotted  for  them.  The  modelling  of  these  ornaments  in 
the  first  instance,  from  drawings  made  by  the  architect,  requires  to  be  done  by  persons  of 
great  skill  and  practice,  who  have  devoted  themselves  to  this  branch  of  art. 

166.  Ceilings  were,  some  years  ago,  very  much  enriched  with  paintings  and  ornaments  in 
plaster ;  but  much  labour  appears  to  have  been  thrown  away  in  this  practice,  as  it  is 
painful  to  look  up  at  such  ceilings.  There  is  now  seldom  more  done  than  to  put  a  large 
flower  in  the  centre  to  hang  the  lustre  or  lamps  from  ;  and  this  flower  is  best  made  of 
papier-machee :  between  the  leaves  of  this  ornament  there  may  be  apertures  for  ventilation. 
Cornices  are  likewise  much  reduced  from  what  they  were  in  old  houses ;  and  friezes 
below  them  are  in  general  totally  omitted :  all  which  adds  much  to  the  apparent  height 
and  lightness  of  the  apartment. 

167.  Whitewashing,  or  colouring,  is  the  last  operation  on  ceilings,  and  this  is  sometimes 
used  in  other  places.  Whitewashing  is  done  with  whiting  made  from  chalk.  Balls  of 
whiting  are  broken  in  water ;  and  this  is  best  done  over-night.  To  take  off  from  the 
glare  of  the  white,  a  little  blue-black  is  sometimes  added  for  ceilings.  A  quantitj'  of 
warm  dissolved  size  is  put  to  this,  and  the  whole  is  well  stirred  in  a  pail.  The  white- 

washing is  laid  on  with  a  large  flat  brush.  AVhen  old  ceilings  are  whitewashed,  it  is 
difiicult  sometimes  to  hide  the  stains  ;  the  best  way  is  first  to  wash  and  scrape  oS  with  a 
troweU  the  old  whiting  and  dirt,  the  surface  being  wetted  with  a  flat  brush,  and  to  stop 
up  all  the  cracks  and  defective  places  in  the  old  work.  In  cornices,  some  pains  is  neces- 

sary in  scraping  out  the  leaves  and  ornaments.  The  celling  must  dry  thoroughly  after 

this  operation  before  the  whiting  is  attempted.  If  no  size  can  be  had,  a  little  carpenter's 
glue,  boiled  to  the  consistence  of  size,  will  serve  as  a  substitute :  or  potatoe  starch  will 
answer. 

SuBSECT.  2.  —  Floors. 

168.  The  flooring  boards  are  never  put  down  tUl  the  carcass  and  roof  are  quite  finished, 
and  the  temporary  windows  put  up  to  keep  out  the  weather ;  but  the  boards  are  sawn, 
rough  planed,  and  set  up  to  dry  and  season  thoroughly,  which  generally  requires  a  year. 
Oak  was  formerly  used  for  the  best  floors,  and  was  often  laid  in  curious  patterns,  called 
marquetry  ;  but  this  is  now  out  of  fashion  in  this  countr}',  the  universal  use  of  carpets 
having  superseded  it,  and  indeed  rendered  the  appearance  only  of  the  boards  of  less  con- 

sequence, regard  being  had  chiefly  to  the  floor  being  perfectly  level  and  tight,  on  which 
account  it  is  essential  that  the  boards  do  not  warp  or  shrink  after  they  are  put  down, 
either  of  which  circumstances  proves  injurious  to  the  carpets.  The  best  wood  in  general 

use  is  yellow  deal ;  white  deal  is  softer,  and  does  not  wear  so  well.  It  is  also  required  in 
the  best  floors  that  they  shall  be  of  clean  deal,  that  is,  without  knots,  sap,  or  other 
blemishes.  The  boards  are  laid  down  and  put  together  in  various  ways,  according  to  the 

kind  of  apartments  and  the  expense  to  be  incurred.  In  the  commonest  rooms  they  are 

simply  nailed  to  the  joists  ;  but  in  better  apartments,  to  prevent  water  from  passing 
through  to  destroy  the  ceilings  of  the  rooms  below,  they  are  rebated,  that  is,  the  edge  of 

one  board  is  ploughed  with  a  groove,  into  which  the  rebate  of  the  next  board  is  inserted. 

See  fig.  46.    Wlien  the  boards  are  not  all  of  one  width,  and  are  laid   
down  in  a  particular  manner  several  at  a  time,  the  floor  is  called 
folded:  this  is  only  practised  in  the  cheapest  and  commonest  floors.  _ 

When  the  joints  of  the  boards  are  all  continuous,  the  boards  being  all  '''H- 
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f:  the  same  ■width,  the  floor  is  straight  joint ;  of  this  kind  are  all  the  best  floors,  in  which lae  boards  are  secured  in  such  a  manner  that  the  heads  of  the  nails  are  not  seen  :  the 
ooards  are  then  fixed  down  by  means  of  dowells  or  pegs  on  one  edge  of  the  boards  going 
mto  holes  in  the  opposite  edge,  while  these  edges  are  fixed  to  the  joists  by  having  the 
iiih  driven  in  slant  ways.    The  whole  of  the  floor  can  then  be  planed  off  together. 

169.  In  marquetry,  ov  parquetry,  an  ornamental  kind  of  wood  flooring,  small  pieces  of 
ood  of  various  kinds  were  cut  in  certain  patterns,  and  fixed  down  upon  the  flooring 
oards  :  the  shape  of  the  pieces  were  seldom  more  than  rectangular,  laid  in  various  ways  ; 
nad  the  wood  was  usually  oak.  It  was  a  kind  of  mosaic  in  wood.  Specimens  of  it  may 
f.  ill  be  seen  in  ancient  mansions. 

170.  Mosaic,  or  tesselated  pavements,  are  not  frequently  executed  among  us  in  ordinary 
oouses,  though  they  were  much  in  fashion  among  the  Romans ;  beautiful  examples  of 
laem  have  been  dug  up  in  the  ruins  of  their  villas :  tesselated  pavements  were  likewise 
xtecuted  in  Gothic  buildings  in  this  country  some  centuries  ago.  Our  custom  of  covering 
IIJ  our  floors  with  carpets  or  mats  render  these  not  very  necessary.  The  pavements  of 
aalls  are  sometimes  decorated  with  black  and  white  marble,  being  laid  in  squares,  or 
ictagons ;  but,  in  general,  Portland  or  other  stones  capable  of  being  worked  smooth  are 
laflScient. 

171.  Tessera  for  pavements  are  now  made  by  several  manufacturers,  and  they  appear  to 
ee  coming  into  fashion  in  public  buildings  and  large  mansions.  Messrs.  Chamberlain  and 
CO.  of  the  porcelain  works,  Worcester,  make  strong  earthenwai'e  tiles,  either  plain  red, 
eellow,  or  decorated  with  various  coloured  patterns  in  imitation  of  old  English  tiles, 
poecimens  of  which  remain  in  Westminster  Abbey  and  other  ancient  Gothic  buildings, 
oome  are  now  executing  for  the  new  Houses  of  Parliament.  They  are  generally  glazed, 
out  may  be  had  also  unglazed.  Tesserae  for  mosaic  pavements  of  a  variety  of  patterns, 
ooth  antique  and  old  English,  are  likewise  manufactured  by  Wyatt  and  Parker.  Another 
aariety  is  made  by  Singer,  of  Vauxhall,  and  has  been  used  in  the  Reform  club-house. 

172.  Floors  are  likewise  formed  luith  bricks  and  tiles.  Brick  paving  is  done  either  with 
lae  bricks  flat  or  on  edge,  and  laid  in  sand,  or  in  mortar.  Brick  on  edge  paving  in  sand 
i  usually  laid  in  beer  and  coal  cellars,  pantries,  dairies,  or  stables ;  as  the  open  joints 
Uow  the  fluids  to  sink  through  and  escapes  Bricks  laid  in  mortar  make  a  sound  paving  ; 
I  paving  of  tiles  is  neater,  but  not  so  durable  as  one  of  brick  on  edge.  These  kinds  of 
aiving  are  frequently  used  in  farm-houses  and  cottages  :  floors  in  such  places  are  likewise 
laade  of  various  cements. 

SuBSECT.  3  Staircase. 

173.  When  the  staircase  is  of  stone,  Portland  stone  is  the 
laaterial  most  commonly  used  in  London  :  where  Bath  stone 
I  plentifiil,  it  is  sometimes  used,  but  it  is  too  soft.  Wheh  a 
flood  is  used,  oak  is  preferable,  and  was  formerly  much  em- 
Icoyed ;  but  in  good  ordinary  houses,  yellow  deal  sufiBces,  as 
lae  stairs  are  generally  carpeted.  Putting  up  a  staircase 
Kell,  and  particularly  the  hand-rail,  is  one  of  the  most  difficult 
aarts  of  the  joiner's  business,  and  the  most  skilful  hands  are 
t  iquired  for  it.  The  size  of  the  steps  is  calculated  by  the 
ffchitect,  who  has  to  consider  the  height  of  the  stories,  and 
bee  space  in  his  ground  plan ;  but  he  cannot  depart  much 
lom  the  customary  height  and  tread  of  steps. 

174.  A  dog-leyged  staircase  is  one  where  there  is  no  well 
Me,  a,  b,fig.  47.,  and  the  return  of  the  stair  is  efl'ected  by \inders  fixed  to  a  newel.  This  kind  of  stair  is  incon- 

venient, the  width  of  the  steps  being  diminished  to  no- 
I  ing  close  to  the  newel :  it  is,  of  course,  limited  to  inferior 
Duses,  attic  stories,  &c.  In  the  belter  kind  of  staircases 

I'-.ere  are  landings  at  half  the  height  of  the  story  c  d;  and  / I    plans  it  is  customary  to  mark  the  commencement  of  /  -.j^ 
ke  flight  steps  with  lines,  while  the  last  half  is  shown  by  ̂   Z:^  f 
■otted  hues.    A  geometrical  staircase,  ef  is  one  where  the    xyy/l  I  I  I  {  I  T leps  wind  round  an  open  newel  or,  as  it  is  called,  a  well     \/ / 
'lom  top  to  bottom.    This  is  used  in  cases  where  the  light        \7  I  I  I  I  I  Ll_ 
'  the  staircase  is  admitted  only  from  a  skylight.    These  fig.n. 
aay  be  circular  or  elliptical  on  the  plan.  The  staircase  is  a  very  important  part  of  a  house  • 
!  should  be  conveniently  situated,  well  lighted,  and  of  easy  ascent.  ' 



48 ON  THE  DOMESTIC  RESIDENCE. Book  I. 

SuBSECT.  4. — Doors. 

175.  If  the  doors  are  not  made  of  wood  well  seasoned,  and  executed  in  a  workman-like 
manner,  they  will  shrink  after  the  painting  is  finished,  and  look  -very  ill.  The  locks,  -which 
are  of  various  kinds,  and  other  fastenings,  are  parts  of  furniture  that  demand  great  attention. 
To  enable  doors  to  rise  over  the  carpets,  and  yet  be  tight  at  the  bottom  when  the  door  is 
shut,  rising  hinges  are  sometimes  used,  and  are  extremely  serviceable,  cold  draughts  just 
over  the  carpets  being  very  unpleasant  and  injurious,  though  frequently  unattended  to. 
There  are  various  other  inventions  for  this  purpose.  In  laying  the  flooring  boards  it  is 
usually  the  practice  to  make  the  floor  rise  gradually  about  a  quarter  of  an  inch  under  the 
door. 

The  doors  of  apartments  are  always  framed  in  two,  four,  or  six  pannels,  which  are  either 
plain  and  square,  or  ornamented  with  mouldings.  Those  of  ordinary  rooms  are  of  deal ; 
but  in  the  best  apartments  of  large  houses  they  are  frequently  of  mahogany. 

SuBSECT.  5.  —  Windows. 

176.  Upon  the  judicious  construction  of  the  windows  muchof  the  comfort  of  ahouse  depends: 
bad  sashes  are  a  continual  nuisance,  letting  in  draughts  of  cold  air,  rattling,  or  requiring 
frequent  repair.  The  sashes  of  the  present  day,  hung  with  weights  and  pulleys,  are  a 
great  improvement  on  the  ancient  casements  with  hinges  :  when  well  made,  and  of  good 
materials,  they  answer  very  well ;  they  should  always  be  double  hung,  that  is,  top  and 
bottom  sash  moveable,  on  account  of  ventilation.  Wainscot  is  the  best  kind  of  wood  for 
sashes,  being  the  most  durable,  and  least  liable  to  shrink.  Mahogany  is  sometimes 
employed  in  the  best  houses.  Sash  fastenings  should  never  be  omitted  ;  for  the  purpose 
of  binding  the  sashes  together  to  keep  out  the  cold,  as  well  as  for  security.  Cheap  sashes, 
ill  made,  are  far  from  being  economical.  French  sashes  that  come  down  to  the  floor,  and 
open  with  hinges,  are  pleasant  in  drawingrooms,  or  apartments  that  conamunicate  directly 
with  a  lawn  or  garden,  but  they  are  apt  to  be  cold  in  winter.  Double  sashes,  or  two  sashes 
a  little  way  apart,  little  used  here,  but  universal  in  Russia,  are  extremely  warm,  and  have 
the  good  quality  of  excluding  noise,  properties  which  render  them  very  suitable  for  certain 
situations.  It  is  to  be  observed  that  more  light  comes  from  the  upper  than  from  the  lower 
part  of  a  window,  and  therefore,  where  much  light  is  required,  the  sashes  should  reach  as 
high  as  possible :  in  low  apartments  the  light  is  often  obstructed  by  useless  drapery  of 
window  curtains. 

177.  Bp  the  Building  Act,  all  door  and  window  frames  are  to  be  set  in  newels  or  recesses, 
at  least  4  inches  from  the  front  of  the  building,  as  a  security  against  the  spreading  of  fires. 

No  bow-window  or  other  projection  shall  be  built  next  to  any  public  street,  so  as  to  extend 
beyond  the  general  line  of  the  fronts  of  the  houses  in  the  said  street,  except  such  projections 
as  are  necessary  for  copings,  cornices,  facias,  door  and  window  dressings,  or  for  open 
porticoes,  steps  or  iron  pallisades ;  and  also,  except  shop  windows,  which  are  allowed  in 
streets  30  feet  wide  or  more,  to  project  ten  inches  from  the  line  of  the  building,  and  five 
inches  in  streets  of  less  width. 

178.  When  the  sashes  have  been  completely  finished  by  the  joiner,  and  painted  by  the 
painter,  they  are  filled  in  with  glass  by  the  glazier,  who  secures  the  panes  by  means  of  putty 
made  of  whiting  and  linseed  oil. 

179.  Window  shutters  are  framed  in  the  manner  of  doors,  and  are  made  to  fold  in 
several  widths  by  means  of  hinges  to  go  back  into  a  recess  at  the  sides  of  the  windows. 
When  the  walls  are  too  thin  to  receive  the  necessary  width  of  the  front  shutters,  the 
architrave  is  brought  forward  in  the  room,  or  the  shutters  are  made  to  slide  up  and 
down. 

180.  For  the  manufacture  of  glass,  see  the  article  "  Glass"  in  Book  V.  "Furniture." 
181.  There  are  several  kinds  of  glass  in  common  use  for  windows — plate  glass,  crown  glass, 

and  common  glass.  Plate  glass  is  by  far  the  best,  though  most  expensive,  not  at  all  distorting 
the  objects  viewed  through  it,  which  is  more  or  less  the  case  with  all  other  kinds  of  glass. 
It  is  often  introduced  into  the  windows  of  the  best  kind :  as  also  in  those  of  shop  fronts. 

Crown  glass  is  always  used  in  the  best  windows  in  ordinary  houses.  There  were  formerly  ' 
two  kinds  of  glass  made  in  London,  RatcliflFe  crown,  and  Lambeth  crown,  but  from  the 

greater  price  of  fuel  in  the  metropolis,  the  glass-houses  are  now  removed  to  Newcastle 
and  Bristol.  Window  glass  being  all  blown  in  circular  plates,  not  exceeding  5  feet  in 

diameter  these  are  cut  by  the  glazier's  diamond  into  panes  of  various  sizes,  from  the  part 
surrounding  the  knot  in  the  centre  of  the  plate.  Panes  may  be  procured  33  inches  by  25. 
Glaziers  describe  panes  of  glass  as  firsts,  seconds,  and  thirds.  The  frsts  are  crown  glass, 
the  second.i  and  thirds  arc  common  and  inferior  glass :  the  thirds  being  of  a  greenish  tint, 

and  used  only  in  very  ordinary  Situations.  Panes  of  glass  are  charged  more  per  foot  as 

they  increase  in  size,  because  there  is  more  waste  when  large  panes  are  cut  from  the  cir- 
cular tables,  than  where  the  panes  are  small. 
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1182.  When  liyht  alone  is  required  for  offices  where  it  is  not  convenient  to  see  through 
■  glass,  ground  glass,  or  wavy  or  granulous  glass,  is  used  :  to  imitate  the  former 
>iinomicaUy,  the  effect  may  be  produced  very  nearly  by  dexterously  applying  a  lump  of 
jzier's  putty,  or  even  thin  size  and  whiting,  or  boiled  starch. 

SuBSECT.  6.  —  Chimney-pieces. 

1183.  Chimney-pieces  are  decorations  surrounding  the  openings  of  chimney  fire-places.  In 
' :  principal  apartments  they  are  usually  ornamented  more  or  less  with  sculpture,  and 
•vy  form  a  principal  feature  in  English  houses.  Rules  have  been  sometimes  given  by 
iiiters  on  architecture,  for  proportioning  the  size  of  the  openings  of  chimneys  to  the  size 
tlhe  apartments  ;  but  such  rules  are  not  founded  upon  any  principle  that  can  be  admitted, 
iiie  use  of  the  fire-place  is  to  warm  the  apartment,  and  as  the  mode  of  accomplishing  this 
eect  has  varied  through  improvements  in  the  nature  of  the  fuel,  and  the  way  of  using  it, 
I  the  size  of  the  chimney  opening  has  been  subject  to  change,  and  the  decorations 
Trounding  this  opening  have  been  modified  accordingly. 
Ifn  the  time  of  Queen  Elizabeth,  when  wood  was  the  fuel,  the  chimney  opening  was 
L'ge,  and  the  chimney-piece  reached  nearly  to  the  top  of  the  room.  In  after  times,  when 
lil  became  the  fuel,  and  Grecian  architecture  came  into  fashion,  the  size  of  the  chimney 
i-ening  was  reduced,  and  the  chimney-piece  partook  of  the  general  style  of  the  apartment : 
I I  for  a  long  time  the  mouldings  and  ornaments  were  of  a  massive  kind.  About  fifty 
iirs  ago  the  modern  French  taste  began  to  be  imitated  here,  and  great  elegance  has 
i-en  attempted  in  the  design  and  execution  of  chimney-pieces  suited  to  our  im- 
oved  fire-grates.  In  consequence  of  Count  Rumford's  principle  of  lowering  the  fire 
I'felf,  the  cornice  of  the  chimney-pieces  have  descended  to  a  convenient  height  for  placing 
laaments  upon  them.  In  the  best  apartments  chimney-pieces  are  always  of  marble, 
hher  white  or  coloured,  the  first  being  the  most  usual  in  the  drawing  room,  and  the  latter 
{  libraries  and  dining  rooms.  Those  in  inferior  apartments  and  ofiices  are  of  various 
I'lterials,  as  Portland  stone,  slate,  or  even  wood  which  may  be  painted  and  sanded :  cast 
i&n  is  likewise  sometimes  employed.  Chimney-pieces  of  all  kinds  may  be  economically 
rrchased  ready  made  at  the  show  rooms  of  stone  masons  and  sculptors  :  but  in  the  best 
uuses  they  are  generally  designed  by  the  architects. 

SuBSECT.  7.  — House  painting. 

I  House  painting  is  practised,  not  only  for  decoration,  but  likewise  for  the  preservation  of 
ee  woodwork. 
1184.  The  application  of  oil  painting  to  our  houses  is  a  very  great  improvement  upon 
ea  practice  of  our  ancestors,  and  has  come  into  general  use  only  since  about  the 
gginning  of  the  last  century.  Before  that  time  the  wood-work,  both  within  and  without, 
as  uncovered  with  paint ;  and  we  still  see  the  effect  of  this  in  very  old  houses.  Oak 
qquired  a  very  dark  sombre  colour  ;  and  when  deal  was  first  introduced,  it  not  being  the 
Jttctice  to  paint  it,  the  effect  was  worse,  as  it  contracted  dirt,  without  admitting  of  being  so 
ssily  cleaned  by  polishing  and  brushing  as  oak.  Oil  paint  not  only  preserves  woodwork 
lom  decay,  but  has  the  advantage  of  being  easily  cleaned  by  soap  and  water ;  and  when 
last  that  fails,  the  painting  may  be  renewed  at  a  small  expense,  thus  preserving  a 

rrpetual  freshness  in  our  apartments,  conducive  at  once  to  health  and  cheerfulness.  The 
■aactice  of  house  painting  has  given  rise  to  a  taste  for  cleanliness  and  elegance  in  our 
Tellings  that  could  not  otherwise  have  been  so  well  attained. 
1185.  There  are  various  kinds  of  painting,  according  to  the  nature  of  the  vehicles 
nmployed  for  the  colours :  as  oil  painting,  distemper,  and  fresco. 
1186.  Oil  painting  being  the  most  important  as  applied  to  our  domestic  buildings,  we 
iiall  commence  by  describing  it ;  and  first  of  its  materials. 
i  187.  White  lead  forms  the  basis  of  this  kind  of  paint,  to  which  are  added  a  certain 
Kiantity  of  various  pigments  when  different  tints  of  colour  are  required. 
188.  White  lead  is  made  in  the  following  manner.  Sheets  of  lead  are  rolled  up  spirally,  so 

•  to  leave  the  space  of  about  an  inch  between  each  coil,  and  then  are  placed  vertically  in 
inrthern  pots,  with  a  ledge  in  them  to  support  the  lead.  In  the  bottom  of  each  pot  is 

Time  good  malt  vinegar,  or  pyroligneous  acid.  'I'lie  pots  are  then  covered,  and  placed  in 
'ibed  of  horse-dung,  or  of  tanner's  bark.  The  vapour  of  (he  vinegar  oxidizes  the  surface  of 
we  lead,  and  converts  the  oxide  into  the  diacetate  of  lead  ;  wiiilst  the  carbonic  acid,  which 

extricated  in  consequence  of  the  fermentation  of  the  dung,  rapidly  decomposes  this 
iiacetate,  and  converts  it  into  a.carl)tmate  of  lead,  which  appears  as  a  white  crust  up(m  the 
inrface  of  the  sheets  of  lead.  The  finest  part  of  this  comes  off  in  flakes,  forming  what  is 
iliUed  flake  white,  which  is  the  best  of  the  lead,  and  is  employed  only  in  painting  oil 
iiictures  :  this  is  collected,  ground  in  water,  made  into  lumps,  and  di'ied  by  stoves.  The 
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plates  are  thus  treated  repeatedly,  till  they  are  corroded  quite  through,  and  all  reduced  to the  stiite  of  carbonate. 

It  is  necessary  to  observe,  that  in  the  method  just  mentioned,  of  placing  the  lead  in  pots, 
the  white  lead  causes  the  sheets  to  adhere  so  firmly  to  the  pots,  that  the  workmen  are 
obliged,  in  order  to  detach  them,  to  knock,  which  occasions  a  great  deal  of  dirt,  extremely 
prejudical  to  their  health.  By  an  improved  mode,  the  rolls  of  lead  are  placed  on  a  floor  of 
boards  pierced  full  of  holes,  and  below  this  floor  the  pots  full  of  vinegar  are  placed,  sunk 
in  dung,  the  vapour  of  the  vinegar  and  the  carbonic  acid  ascending  to  the  lead  through  the 
holes  :  this  method  is  not  only  more  productive  of  white  lead,  but  there  is  no  breakage  of 
the  pots,  and  the  rolls  being  well  sprinkled  with  water,  the  dust  is  avoided. 

The  white  lead,  after  the  flake  wliite  has  been  separated,  is  scraped  off,  and  then  ground 
in  water,  and  afterwards  saturated  with  linseed  oil.  It  is  then  put  into  firkms,  each  con- 

taining about  three  hundred  weight,  in  which  state  it  is  dispensed  at  the  colour  shops. 
White  lead,  when  sold  by  retail,  is  frequently  found  adulterated  with  powdered  chalk  and 

various  white  mineral  bodies  that  very  much  injure  its  quality,  causing  it  to  have  less 
body,  and  likewise  to  turn  yellow  when  made  into  paint.  As  much  of  the  durability  and 
beauty  of  the  paint  depends  upon  the  goodness  of  the  white  employed  as  the  basis,  especial 
care  should  be  taken  to  have  this  genuine.  When  a  large  quantity  is  wanted,  it  is  safest  to 
purchase  it  at  the  white  lead  works  where  it  is  made  ;  but  even  there  it  is  sometimes  not 
free  from  adulteration.    It  is  improved  by  keeping. 

Adulteration  with  chalk  may  be  detected  by  dissolving  a  little  dUuted  hydrochloric  acid, 
filtering  it  and  adding  a  little  oxalate  of  ammonia.  If  chaUt  be  in  the  white  lead,  a  cloudy 
white  precipitate  of  oxalate  of  lime  will  appear,  which  is  owing  to  the  affinity  of  the  oxalic 
acid  for  lime,  the  basis  of  chalk. 

Nottingham  ivhite  is  a  superior  kind  of  white  lead,  used  in  the  best  work  in  the  finishing 
called  Flatting. 

189.  The  oils  employed  are  those  varieties  which  have  a  drying  quality,  which  is  in- 
creased by  art :  such  as  linseed  oil,  nut  oil,  poppy  oil,  lamp  oU,  and  walnut  oil.  They  are 

all  obtained  by  pressure  from  the  seeds  of  the  plants  after  which  they  are  named,  and  from 
the  manner  in  which  they  are  procured,  they  at  first  always  contain  mucilage. 

190.  Linseed  oil  is  the  only  one  that  is  employed  in  the  large  way  in  house  painting  :  it 
is  obtained  by  pressure  from  the  seed  of  flax  :  and  it  is  afterwards  filtered,  to  clear  it  of 
any  of  the  husks  of  the  seed,  and  then  suffered  to  remain  in  tubs  to  precipitate  and  clarify. 
The  freer  from  colour  the  oil  is  the  better  :  and  its  clearness  is  gi'catly  improved  by  keep- 

ing :  if  kept  for  a  year  or  two,  it  will  deposit  all  its  colouring  particles,  and  be  nearly  as 
transparent  as  water.  In  this  state  the  oil  is  called  raw  linseed  oil;  and  though  it  has  of 
itself  a  drying  property,  yet  paint  made  with  it  would  be  very  long  in  drying  ;  and  there- 

fore means  are  employed  to  increase  this  property. 
191.  Oils  are  rendered  drying  by  boiling  them  either  alone,  or  with  metallic  oxides  ;  as 

litharge,  ceruse,  red  lead,  &c.  The  mucilage  is  supposed  to  unite  with  the  oxygen  of  the 
oxide,  and  the  oil  itself  is  then  ready  to  attract  oxygen  from  the  atmosphere,  and  to  be- 

come solid.  There  are  various  methods  of  preparing  drying  oil.  Add  to  half  a  gallon  of 
raw  linseed  oil  six  ounces  of  litharge,  and  an  ounce  and  a  half  of  white  vitriol.  Boil  the 
oil  on  these  over  a  gentle  fire,  taking  care  to  skim  it  from  time  to  time :  the  matter  which 
rises  to  the  top,  and  which  is  skimmed  off  is  called  by  the  painters  smudge,  or  dryer;  it  is 
of  a  lead  colour,  and  is  used  for  outside  work,  and  sometimes  mixed  in  the  dark  colours, 
to  make  them  dry  quicker.  When  no  more  scimi  rises,  the  fire  is  stopped,  the  oil,  being 
left  at  rest,  gradually  settles  and  clarifies.  Linseed  oil  so  prepared  is  sold  at  all  colour 
shops  under  the  name  of  boiled  oil.  Instead  of  litharge,  red  lead  or  white  lead  may  be 
used,  or  linseed  oil  may  be  rendered  drying  without  boiling,  by  mixing  one  pound  of 
white  lead  with  a  gallon  of  oil,  and  letting  it  stand  a  week  or  two,  till  the  lead  and  the 
feculent  parts  of  the  oil  have  subsided.  Some  consider  that  the  best  way  is  to  boil  the 
oil  simply  for  a  considerable  time,  without  any  addition. 

In  boiling  oil  it  is  necessary  to  be  extremely  careful  to  prevent  any  water  from  coming 
into  it  while  b6iling :  for  a  single  drop  would  be  instantly  converted  into  steam  by  the 
excessive  heat  of  the  boiling  oil  (GOO  degrees),  which  by  its  expansive  power  would  force 
part  of  the  oil  over  the  sides  of  the  boiler ;  and  this  taking  fire  might  occasion  serious 
accidents. 

192.  Oil  of  turpentine,  generally  called  turps  by  house  painters,  and  improperly  termed 
"  spirits  "  of  turpentine,  is  much  in  use  as  an  ingredient  in  paint ;  and  as  its  history  is 
connected  with  several  other  substances  employed,  we  will  give  them  altogether. 

193.  Common  turpentine  is  the  natural  resinous  juice  which  exists  in  trees  of  the  fir 
tribe,  and  may  be  often  observed  exuding  from  a  deal  board  which  is  exposed  to  the 
sun,  particularly  in  places  where  there  are  knots.  wOiich  abound  in  it.  It  is  about  the 
consistence  of  honey,  of  a  yellowish  colour,  and  is  obtained  in  large  quantities  from  the 
wild  pine  or  Scotch  fir  (^Pinus  sylvcstris),  but  is  brought  to  us  chiefly  from  the  nonbern 

countries  of  Europe.    To  procure  the  turpentine,  the  trees  are  stript  of  their  outer  bnrk 
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tthe  month  of  May,  for  about  six  inches,  so  as  to  expose  the  inner  smooth  bark,  near 

I' 3  foot  of  the  tree,  where  an  incision  is  made  three  inches  square,  and  an  inch  deep, 

iae  resinous  juice  soon  begins  to  exude  in  transparent  drops,  which  fall  into  a  proper  re- 
fptacle.  The  turpentine  continues  to  flow  till  September  ;  and  a  healthy  tree  may  yield 
iim  six  to  twelve  poimds  annually,  and  that  for  a  century.  This  turpentine  consists  of 
iimmon  resin  and  essential  oil  of  tui-pentine,  which  may  be  separated  from  each  other 

distillation. 

1194.  Oil  of  turpentine  is  the  essential  oil,  obtained  by  distilling  with  water  the  common 
rfpentine  just  mentioned.    This  is  put  into  a  still  with  water,  and,  when  heat  is  applied, 

oil  of  turpentine  comes  over  with  the  steam,  being  found  in  the  receiver  swimming 
Kion  the  condensed  water,  from  which  it  is  easily  separated.  About  60  lbs.  of  the  oil  is 
^^ocured  from  250  lbs.  of  good  turpentine.  This  process  is  carried  on  both  abroad  and 
•home  ;  but  the  oil  drawn  in  this  counti'y  is  always  preferred.  The  oil  of  tiu-pentine  is 
i-ed  by  the  painter  to  mix  with  his  oil  colour  to  assist  in  drying  ;  and  it  has  an  advan- 
(je  over  drying  oil,  that  it  is  perfectly  transparent  and  colourless.  It  has  also  another 
-•eful  property,  that  of  destroying  the  shining  or  gloss  of  common  oil  paint,  as  we  shall 
ascribe. 
1195.  Common  brown  resin,  or  rosin,  called  also  colophony,  is  the  solid  substance  that  re- 
aains  in  the  retort  after  the  distillation  of  the  oil  of  turpentine. 
1196.  Turpentine  varnish. — As  the  common  turpentine  drawn  from  the  tree  consists  of 
ssential  oil  of  turpentine,  having  resin  dissolved  in  it,  it  is  evident  that  this  essential  oil 
aa  solvent  for  resin.  If  resin  be  therefore  put  into  oil  of  turpentine,  it  will  be  dissolved 
idd  constitute  turpentine  varnish,  which  may  be  made  thin  at  pleasure  by  adding  more  of 
ee  essential  oil.  When  laid  on  with  the  brush,  the  oil  evaporates  and  leaves  the  resin  as 
ee  varnish.  Since  resin  is  not  soluble  in  water,  turpentine  varnish  will  resist  that  fluid  ; 
idd  as  it  is  soluble  in  oil  of  turpentine  and  in  spirits  of  wine,  it  may  be  removed  by  either 
'  t  these  vehicles.  * 
1 197.  Tar  is  an  empyreumatic  turpentine,  obtained  by  cutting  to  pieces  trees  of  the  pine  or 

■  •  tribe,  and  exposing  them  to  heat  in  a  furnace  or  in  the  open  air.  In  the  latter  mode  the 
.■ood  is  cut  into  billets,  piled  up  in  stacks,  and  covered  with  turf.  Fire  is  then  applied  to 
k-e  wood,  and  it  is  sufPered  to  burn  with  a  slow  smothered  flame,  during  which  process  the 
irr  is  formed  by  the  partial  decomposition  of  the  resinous  juice,  which  flows  to  the 
lOttom  ;  the  black  colour  is  owing  to  the  smoke  and  carbon  or  soot  which  is  mixed  with 
ide  product.  The  greater  part  of  the  tar  used  in  England  comes  from  the  Baltic,  and  is 
uade  in  the  northern  countries  adjoining  it,  which  abound  in  fir.  In  France  and 
Switzerland,  tar  is  procured  by  a  more  economical  process,  and  of  better  quality.  It  is 
huere  distilled  from  the  wood  in  large  brick  ovens,  and  the  charcoal  which  remains 
I  used  as  fuel. 

198.  Pitch  is  tar  of  which  the  essential  oil  has  been  driven  off  by  boiling.  Tar  differs 
niom  common  turpentine  in  having  been  extracted  by  heat  and  blackened  by  the  process, 
rl  hereas  the  latter  preserves  its  natural  colour :  but  both  contain  the  essential  oil 
17  turpentine,  although  this  can  only  be  obtained  pure  from  the  turpentine.  Pitch 
s  prepared  in  the  countries  where  the  tar  is  procured  :  and  to  convert  tar  into  it,  boiling 
•  all  that  is  necessary. 

199.  77(6  painter's  tools  are  few.  The  brush  which  they  usually  employ,  called  a  pound 
rrush,  made  of  hogs'  bristles,  is  first  used  as  a  duster,  imtil  the  ends  of  the  hair  are 
n)  worn  as  to  become  soft  :  it  is  then  better  adapted  to  lay  on  the  colour  and  spread  it 
^venly ;  and  the  more  it  is  used  the  better,  till  it  begins  to  wear  out.  Smaller  brushes  are 
iimploycd  for  the  bars  of  sashes,  called  sash-tools ,-  and  a  few  still  smaller  are  wanted  for 
Irrawing  lines,  &c. 

200.  Some  of  the  colours  are  purchased  at  the  colour  shops  in  a  prepared,  and  others  in  a 
rrude.  state.  Some  of  the  painters  grind  them  themselves,  on  slabs  of  porphyry  or  marble, 
ti'ith  oil  or  water.  It  is  of  the  greatest  importance  that  all  their  colours,  tools  and  pots, 
lihould  be  kept  extremely  clean  and  neat,  and  their  brushes  be  kept  moist  and  fit  for  use. 
iWhen  more  colour  is  prepared  than  can  be  used  immediately,  it  is  prevented  from  drying 
ivy  being  covered  with  water. 

201.  Tfie  first  process  in  painting  new  work  in  oil  is  to  paint  or  cover  by  some  mode  the 
ir.nots  in  the  wood,  to  prevent  the  turpentine  with  which  they  are  charged  from  coming 
lihrough,  as  it  would  do  after  the  work  is  finished.  This  is  called  hwltimj,  which, 
nn  good  work,  requires  to  be  done  very  eifectually.  The  common  method  is  to  touch 
lach  knot  with  a  brush  full  of  paint  made  with  white  lead  ground  in  oil  and  some  red 
'  ead  or  litharge  of  lead  as  a  more  perfect  dryer  :  some  knots  may  require  to  be  touched 
"wice  ;  but  in  the  best  work  the  most  complete  way  is  to  touch  the  knots  with  gold  size, 
I'.nd  to  apply  gold  or  silver  leaf  to  the  knots,  which  eH'cutually  prevents  them  from 
i;ippearing  afterwards  when  the  painting  is  finished. 

202.  Tlie  next  process  is  priming  the  work,  or  giving  it  the  first  coat,  which  generally 
:  ionsists  of  white  lead,  with  some  red  lead  (o  make  it  dry  soon.    The  wood  in  this 

E  2 
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coat  absorbs  a  good  deal  of  colour  ;  but  it  is  important  for  the  durability  of  the  paint 
and  the  preservation  of  the  wood,  that  the  priming  be  executed  carefully. 

203.  The  second  coal,  of  paint  is  put  on  when  this  is  dry,  consisting  of  white  lead  and  oil 
having  an  addition  of  a  little  oil  of  turpentine.  ' 

204.  Stopping  is  the  next  process  ;  but  previously,  the  work  should  be  smoothed  over  with 
pumice  stone,  to  take  down  any  little  prominences  or  minute  chips  that  become  apparent 
when  the  paint  comes  on.  Stopping  is  filling  all  the  nail  holes,  cracks  and  irregularities 
of  any  kind,  so  as  to  make  the  surface  close  and  regular.  This  is  done  by  a  putty  made of  oil  and  whiting. 

205.  The  third  coa<,  which,  in  common  work,  is  the  last,  consists  of  the  same  materials  if 
the  colour  is  to  be  white  ;  but  as  a  perfect  white  is  not  always  agreeable,  nor  likely  to  be 
durable,  it  is  generally  lowered,  either  by  a  little  ivory  or  lamp  black  if  a  silvery  white  be 
wished,  or  a  little  yellow  ochre  and  burnt  umber,  or  some  such  colours,  if  a  stone  colour 
be  required.  This  finishing  coat  should  be  laid  on  with  peculiar  care  and  in  a  work- 

manlike manner,  not  to  show  streaks  or  marks  of  the  brush,  nor  leaving  some  places 
uncovered,  while  others  are  clogged  with  paint.  In  new  work  of  the  best  kind,  it  is  usual 
to  give  four  coats  of  paint,  particularly  in  outside  work  ;  but  in  this  latter,  the  use  of  tur- 

pentine is  to  be  avoided,  as  rendering  the  paint  more  easily  affected  by  water.  K  any  other 
tint  than  white  be  intended,  the  second  and  third  coats  have  the  proposed  colour  made  up, 
which  demands  good  judgment,  and  a  practised  eye  in  the  person  who  mixes  up  the  colour. 

206.  Oil  colour  executed  in  the  manner  just  described  will  have  a  gloss  when  finished 
and  dry,  resembling  an  imperfect  varnish,  which  is  no  inconvenience,  but  rather  an  ad- 

vantage, in  ordinary  places,  as  this  kind  of  painting  will  bear  to  be  cleaned  with  soap 
and  water,  without  disturbing  the  paint ;  but  in  the  best  apartments  this  gloss  has  an  unplea- 

sant effect,  and  therefore  it  is  destroyed  by  mixing  a  considerable  quantity  of  oil  of  turpen- 
tine in  the  last  or  finishing  coat,  which  occasions  the  paint  to  dry  without  gloss,  or  be  a  dead 

white,  or  "  flat,"  as  it  is  called.    This  part  of  the  process  is  accordingly  termed  flatting. 
207.  The  Jlattitig  is  more  difficult  to  do  than  any  other  coat,  and  requires  a  more  dex- 

terous workman ;  for  the  turpentine  evaporates  so  quickly  that  the  work  dries  in  a 
very  short  time,  and  the  whole  side  of  a  room  must  be  executed  very  quickly  not  to  show 
marks  of  joining.  More  hands  are  therefore  required  if  the  work  be  large,  or  greater 
execution  and  despatch  if  small.  From  the  quantity  of  vapour  from  the  turpentine,  this 
part  of  the  process  is  often  both  troublesome  and  unhealthy  to  the  men  employed.  Flatted 
painting,  though  more  elegant  and  ornamental,  does  not  admit  of  being  cleaned  or  scoured 
so  often  as  common  paint,  since  the  quantity  of  oil  in  the  paint  being  small,  the  colour 
easily  comes  off:  it  will  bear  cleaning  once,  and  perhaps,  with  care,  twice  or  thrice  ;  but 
common  paint  may  be  cleaned  repeatedly,  if  done  with  judgment.  Flatting  is  also  much 
more  expensive.  Large  surfaces  sometimes  require  to  be  flatted  twice,  to  render  them 
complete.  It  is  scarcely  necessary  to  observe  that  each  coat  must  be  suffered  to  dry 
before  another  is  laid  on  :  but  it  may  be  too  dry  ;  and  there  is  a  point  of  time,  which  the 
painter  knows,  that  is  best  suited  to  make  the  several  coats  adhere  together  firmly,  and 
prevent  scaling  off. 

It  must  be  observed,  that  in  all  the  above  operations  it  is  necessary  to  add  some  sort  of 
dryer.  A  certain  proportion  of  boiled  oil  is  added  to  the  raw,  and  sometimes  a  little 
sugar  of  lead  ground  in  oil. 

208.  Painting  in  oil  on  inside  stucco  demands  some  further  precautions.  It  is  absolutely 
necessary  that  not  only  the  surface  of  the  stucco  should  be  quite  dry,  but  likewise  the  walls 
upon  which  it  is  laid  ;  otherwise,  if  there  be  the  least  dampness  in  the  stucco,  it  is  sure  to 
cause  the  paint  to  scale  off ;  and  if  the  walls  themselves  be  not  dry  before  the  stucco  is 
put  on,  this  also  will  frequently  separate  and  come  off  in  flakes.  In  general,  in  new  houses, 
two  or  three  years  are  not  too  long  for  the  stucco  to  remain  unpainted,  though  in  houses 
got  up  on  speculation,  it  is  not  unfrequent  to  allow  scarcely  as  many  months. 

It  is  said  to  be  best  to  lay  on  first  a  coat  of  linseed  oil  with  proper  dryers,  that  the 
stucco  may  absorb  a  sufficient  quantity,  and  to  follow  this  by  three  coats  of  oil  paint,  made 
up  as  before,  allowing  two  or  three  days  between  each  coat :  at  the  third  coat  the  ground 

colour  may  be  laid  on  to  receive  the  finishing  colour,  which  is  usually  flatted.  If  it  be  ne- 
cessary to  make  use  of  apartments  before  they  are  sufiiciently  dry  to  receive  the  oil  colour 

properly,  they  may  have  a  coat  or  two  of  distemper  of  any  colour,  which  must  be  removed 
by  washing,  when  the  walls  are  to  be  painted  in  oil. 

209.  The  process  of  sanding  is  frequently  used  to  outside  paint.  This  is  dusting  white 

sand  on  the  last  coat  "of  paint  to  imitate  stone  ;  and,  when  done  well,  this  has  an  excellent effect,  and  is  durable.  .  ... 
210.  The  most  usual  colours  or  pigments  employed  in  house  pamtmg,  to  uiix  with  the  white 

lead,  are  the  following:  — lieds. 

Vermilion,  a  bright  scarlet  prepared  from  sulphur  and  quicksilver,  being  a  sulphuret  of 

mercury.    lied  lead  is  lead  calcined  till  it  becomes  a  red  oxide.    Venetian  red  is  a  native 
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bare.  Spanish  brown  also  a  native  earth.  Lake  is  alumina,  the  basis  of  alum,  tinged 
tth  a  dye  from  cochineal  or  Brazil  wood  :  it  differs  much  in  quality.  Hose  pink  is  si- 
IJar  to  the  last,  but  inferior.  Red  ochre  is  produced  by  burning  yellow  ochre.  Burnt 
rrra  di  Sienna,  the  raw  Sienna  burnt. 

Blues. 

rPrussia7i  blue  is  a  preparation  of  Prussia  acid  and  iron.  Blue  verditure,  a  colour  from  copper 
:<;cipitated  upon  chalk.  Indigo,  a  colour  extracted  from  plants  in  India.  Smalt,  a  glass 
luoured  by  cobalt,  and  ground  to  a  fine  powder. 

Yellows. 

Hyellow  ochre,  called  often  stone  ochre,  a  native  earth  of  various  qualities.  Dutch  pink, 

aiilk  coloured  by  French  berries.  King's  yellow,  arsenic  combined  with  sulphur.  Naples How,  Raw  Terra  di  Sienna,  a  native  earth. 
Greens. 

Werdigrease,  a  carbonate  of  copper.  Prussian  green,  a  composition  similar  to  the  blue 
t.that  name.    Te7-re  verie,  a  native  earth. 

Orange  colour. 
LOrange  lake,  the  tinging  part  of  anatto  or  alumina. 

Broivns. 

IBumt  umber,  a  native  earth.  Asphaltum,  a  native  bitumen.  Bistre,  a  kind  of  soot 
)Dm  peat  smoke.    Cologne  earth,  a  native  pigment  dug  up. 

Blacks. 

LLamp  black,  the  soot  of  oil  burned  in  lamps.  Ivory  black,  ivory  or  bone  burned  to  char- 
aal.    Blue  black,  the  charcoal  of  ivy  twigs,  or  some  other  plants. 

Whites. 

IFlake  white,  a  superior  ceruse.    While  lead,  carbonate  of  lead. 
IThe  above  are  all  the  colours  usually  employed  by  house  painters.  We  have  omitted 
lose  which  are  only  very  seldom  resorted  to,  or  used  in  other  branches  of  painting. 
2211.  Much  judgment  is  required  in  making  up  the  various  lints  used  in  house  painling, 
idd  adjusting  them  harmoniously  to  each  other  :  our  painters  have  of  late  years  acquired 
nnsiderable  skill  and  taste  in  this  part  of  their  art ;  but  it  is  impossible  to  give  any  useful 
rrbal  directions  on  this  subject:  experience  and  practice  with  those  who  are  skilled  are 
ccessary,  together  with  a  good  eye  for  colour.  It  may  be  sufiBcient  here  to  mention  the 
uial  pigments  employed  in  making  up  the  tints  that  are  most  frequently  employed. 
rrey  is  made  with  white  lead,  Prussian  blue,  ivory  black,  and  lake,  or  Venetian  red. 
Da  inferior  one  with  white,  black,  or  Indigo,  and  Venetian  red.  Pea  and  sea  greens, 
itth  white,  Prussian  blue,  and  yellow.  Olive  green,  with  white,  Prussian  blue,  umber, 
idd  yellow  ochre.  Fawn  colour,  with  burnt  terra  Sienna,  umber  and  white. 
IFormerly  it  was  the  practice  to  finish  much  of  the  wood  work  in  white  only  ;  but  this 
mow  seldom  done  :  some  tint  is  preferred,  as  being  less  painful  to  the  eye,  and  keeping 
1  colour  better. 
i212.  White  paint  preserves  its  colour  best  in  pure  air. —  It  is  often  remarked  how  much 
iipger  paint  will  keep  white  in  the  country  than  in  town.  This  is  partly  owing  to  the 
looke  of  the  latter  ;  but  that  is  not  the  only  cause,  for  the  impurity  of  the  atmosphere 
il  11  change  the  colour  of  paint.  Sulphuretted  hydrogen  is  a  very  deleterious  gas,  com- 
ftsed  of  sulphur  and  hydrogen.  (See  Ventilation).  Sulpliur  united  to  lead  (or  sulphuret 
1  lead)  is  a  substance  of  a  blackish  colour,  with  a  metallic  lustre  :  and  when  sulphuretted 
"  drogen  is  present  where  there  is  white  lead,  the  sulphur  joins  to  the  lead  and  forms  a 
i|lphuret.  This  deleterious  gas,  having  the  smell  of  rotten  eggs,  is  generated  where  there 
'  6  animal  matters  in  a  decaying  state,  and  is  abundant  in  the  sewers  and  places  of  that 
nnd  where  there  are  putrefying  substances ;  consequently  white  paint,  in  the  vicinity  of 
cch  places,  is  certain  to  turn  very  dark.  This  change  of  colour  in  paint  may  be  more 
lodily  perceived  in  the  basement  stories  of  houses,  and  wherever  there  is  any  disengage- 
rent  of  foul  air :  it  may,  indeed,  in  some  degree,  be  considered  as  a  test  of  the  purity  of 
•  e  air. 
;213.  Graining  among  house-painters  is  understood  to  mean  the  imitation  of  the  several 
iSerent  species  of  scarce  woods  used  in  articles  of  furniture  ;  such  as  mahogany,  satinwood, 
wewood,  kingwood,  oak,  &c.  This  kind  of  painting  is  now  very  generally  practised, 
dd  frequently  with  great  dexterity,  some  of  these  woods  being  so  well  imitated  as  scarcely 
Ibe  distinguished  from  the  originals.  Some  graining,  as  the  imitations  of  rare  and  beau- 
Pl  woods  done  in  the  best  manner,  is  expensive;  but  graining  like  oak  or  wainscot  is 

ap,  costing  little  more  than  flatting,  and  lasting  very  much  longer.  It  is  admirably 
pted  for  doors,  architraves,  windows,  sash  bars,  and  other  parts  liable  to  become  dirty  ; 
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and  in  many  rooms  the  whole  of  the  woodwork  is  now  grained  in  imitation  of  some  wood or  other. 
214.  Marbliny  is  allied  to  graining,  and  both  are  generally  performed,  when  in  the  best 

manner,  by  painters  who  confine  themselves  entirely  to  this  branch  of  the  ti-ade.  There 
is  much  skill  and  ingenuity  shown  in  imitating  the  various  marbles  and  porphyries  by  the 
study  of  good  slabs  of  these  materials  ;  and  when  the  selection  of  colours  is  judicious,  the 
effect  is  certainly  extremely  rich,  and  much  preferable  to  the  quantity  of  cold  white 
once  almost  universal  in  ordinary  houses.  But  when  the  imitations  of  wood  or  marble  is 
badly  performed,  the  effect  is,  on  the  contrary,  particularly  disagreeable. 

In  rooms  where  there  ai-e  many  pictures  hung  up,  the  walls  sliould  be  painted  with  a 
l)lain  colour,  as  any  printed  paper  injures  the  effect  of  pictures :  and,  in  this  case,  the 
colour  should  be  that  which  will  suit  tlie  pictures  best. 

21.').  The  pamtiny  of  untamenls  is  a  distinct  branch  of  the  business,  and  is  practised  only 
by  persons  who  have  learned  to  draw,  and  who  devote  themselves  entirely  to  this  art. 
The  name  of  Decorator  is  now  assumed  by  persons  who  either  paint  ornaments,  or,  more 
frequently,  undertake  to  get  them  executed. 

216.  When  woodwork  is  to  be  re-painled,  it  should  be  first  well  dusted  down  and  cleaned, 
stopping  all  the  cracks  and  defects  with  putty  ;  after  which  it  should  receive  two  coats  of 
paint,  either  white  or  coloured,  as  may  be  required.  Should  any  parts  be  greasy,  the 
paint  will  not  dry  upon  it,  except  the  grease  be  first  scoured  off  with  pearl-ash,  or  turpen- 

tine be  mixed  with  the  paint :  the  first  is  the  safest  method. 
217.  What  is  called  clearcoat  and  finish  is  a  cheaper  but  less  perfect  mode  of  painting. 

First  the  cracks  in  the  woodwork  are  stopped :  then  it  is  gone  over  with  a  coat  of  size 
only,  with  a  little  white  lead,  which  fills  up  the  pores  of  the  wood,  and  prevents  its  farther 
absorption  :  the  next  and  last  coat  is  of  white  lead  and  oil,  constituting  the  finish.  This 
is  a  bad  method,  and  altogether  unfit  for  outside  work,  as  the  size  prevents  the  perfect 
adhesion  of  the  paint,  causing  it  often  to  scale  off.  Dishonest  painters,  who  undertake 
work  by  contract,  sometimes  practise  this  instead  of  painting  in  a  proper  manner,  when 
they  suppose  their  employers  to  be  ignorant  of  the  processes  of  painting ;  and  it  is  some- 

times not  easy  to  detect  the  fraud  when  the  work  is  finished.  In  some  cases,  however, 
this  coat  of  size  and  white  lead  is  almost  necessary,  where  old  work  to  be  re-painted  is 
so  greasy  and  dirty  as  not  to  take  the  oil  paint. 

218.  House-painters  are  liable  to  be  affected  by  a  disease  peculiar  to  them,  called  the 
painters'  colic,  which  sometimes  becomes  fatal :  and,  if  not  removed  in  time,  it  often  termi- 

nates in  nervous  apoplexies  or  palsy,  first  of  the  hands,  then  of  the  lower  extremities,  or 
depriving  them  of  the  use  of  their  limbs.  These  diseases  are  owing  to  the  white  lead,  or 
carbonate  of  lead,  of  which  they  use  so  much.  Dr.  A.  Thomson  observes,  in  his  "  Materia 
Medica,"  that,  when  colic  only  is  present,  castor  oil  combined  with  opium  are  the  best 
remedies ;  but,  if  there  is  reason  to  suspect  that  a  portion  of  the  carbonate  still  is  present 
in  the  stomach,  sulphates  of  magnesia  and  soda  should  be  administered :  these  salts  con- 

vert the  carbonate  into  a  sulphate,  which  is  inert,  and  is  carried  off  by  the  remaining  part 
of  the  salts.  This  author  considers  carbonate  of  lead  as  the  only  salt  of  lead  that  is 
directly  poisonous,  and  that,  with  painters,  the  disease  is  frequently  induced  from  want 
of  cleanliness  in  not  sufficiently  washing  their  hands  before  taking  their  food.  It  acts 
however,  probably  also,  upon  the  nerves  of  the  skin.  Of  all  the  artisans  who  work  in 
lead,  the  manufacturers  of  white  lead  are  the  most  in  danger  from  the  colica  pictorum  : 
and,  before  the  present  mode  was  adopted  of  grinding  the  white  lead  under  water,  they 
suffered  much  from  the  dust  of  this  material  which  filled  the  air  of  the  grinding-houses ; 
but,  since  this  improvement,  very  few  cases  of  the  disease  occur. 

219.  Painting  in  distemper  is  mixing  the  colours  up  with  size  instead  of  oil  as  a  vehicle. 
Some  balls  of  fine  whiting  are  laid  to  soak  in  water  over  night ;  and  the  size,  rendered 
liquid  by  warming  in  a  pipkin,  is  poured  in,  and  well  stirred  up  with  the  whiting.  Some 
colours,  finely  ground,  are  added,  according  to  the  tints  required.  This  kind  of  painting 
IS  much  cheaper  than  oil  colour,  and  has  no  gloss  whatever ;  but,  though  it  looks  ex- 

tremely well  if  kept  clean,  it  has  the  inconvenience  of  being  easily  stained ;  and,  as  it 
docs  not  bear  washing,  any  foul  marks  cannot  be  removed,  neither  can  they  be  painted 
over,  as  the  colour  cannot  be  exactly  matched  again,  and  any  attempt  to  touch  them  with 
paint  would  only  increase  the  evil.  It  nmst  be  done  upon  very  smooth  and  dry  plas- 

tered walls,  or  upon  papered  walls.  Woodwork  is  never  painted  in  distemper,  as  it 
would  not  form  a  good  preservative  ;  nor  can  it  be  employed  in  outside  work.  It  demands, 

like  flatting,  to  be  laid  on  with  dispatch  and  dexterity  —  not  to  be  streaky  and  uneven. 
If  possible,  the  whole  side  of  a  room  should  be  covered  before  any  one  part  has  quite  time 
to  be  dry  ;  for  this,  sufficient  colour  should  be  mixed  up,  and  a  sufficient  number  of  hands 
employed. 

220.  Various  tints  in  distemper  may  be  made  as  follows: — Straw  colours;  with  whitinfi. 

inasticot,  and  Dutch  pink  ;  or  with"  whiting,  yellow  ochre,  and  a  little  Venetian  rod. Fawn  colour;  whiting,  Venetian  red.  and  a  little  black  or  burnt  imiber;  or  with  white  and 
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inrnt  sienna.  Grass ;  white  and  verditiu-e,  -with  Venetian  red ;  or  with  white,  Venetian 
dd,  and  Prussian  blue.  Pea  green;  with  white  and  Olympian  green;  or  with  white, 
ifellow  ochre,  Prussian  blue,  and  raw  umber.  Olive  green  ;  with  white,  Prussian  blue  and 
mrnt  umber,  and  yellow  ochre. 
:  221.  Those  who  wish  to  paint  in  distemper  must  practise  mixing  up  the  colours,  which  is 
icore  difficult  than  in  oil,  because  the  tints  dry  much  lighter  than  they  appear  when  wet, 

is  necessary,  therefore,  in  order  to  ascertain  what  colour  a  certain  mixture  will  pro- 
iiace,  to  paint  a  slip  of  paper  over  with  it,  and  to  dry  it  at  the  fire  to  see  the  tint :  if  this 

n  neglected,  the  operator  will  be  entu-ely  deceived  with  respect  to  the  colour  of  his 
aintinn-.  Nevertheless,  it  is  so  easUy  done,  that  any  one  possessed  of  a  little  ingenuity 
i.iay  paint  over  a  small  room  ;  a  circumstance  worth  knowing,  where  cleanliness  with 
economy  is  a  great  object :  and  it  has  the  advantage  of  giving  little  or  no  offensive  smell 
miring  the  operation,  and  for  some  time  afterwards,  as  oil  paint  does,  but  may  be  begun 
Bad  finished  in  a  day  or  two.    Two  coats  are  generally  necessary  to  cover  completely. 
222.  When  old  plastering  has  become  discoloured  by  stains,  and  it  is  desired  to  have  it 

lainted  in  distemper,  it  is  advisable  to  give  the  surface,  when  properly  cleaned  off  and 
rrepared,  one  coat  at  least  of  white  lead  in  oil,  with  some  spirits  of  turpentine,  which  will 
tenerally  fix  all  old  stams  that  would  otherwise  come  through ;  and,  when  quite  dry,  this 
I  rill  take  the  water-colours  very  kindly. 

223.  When  we  reflect  upon  the  great  importance  of  cleanliness  in  our  dwellings,  the 
aalue  of  painting,  both  in  oil  and  in  distemper,  should  appear  striking.  Many  servants 
t-aarn  to  whitewash  very  well ;  and  sufficient  knowledge  of  painting,  both  in  oil  and  in 
distemper,  may  be  easily  acquired  by  those  who  are  desirous  of  it — a  circumstance  which 
laay  be  of  great  use  to  them  some  time  or  other  in  the  course  of  their  lives :  not  a  few 
eervants  have  gained  their  livelihood  by  practising  painting  as  a  trade. 

224.  A  very  good  substitute  for  size  can  be  prepared  from  potatoes.  Make  starch  from  the 
Kiotatoes  in  the  usual  manner,  mix  the  whiting  and  water  to  the  proper  consistence,  and 
lidd  the  starch.  This  has  the  advantage  of  being  wholly  without  smell,  and  is  also  beau- 
lifully  white.  It  forms  an  excellent  material  for  whitening  ceilings.  It  may  be  observed 
hhat,  as  whiting  is  only  washed  chalk,  the  latter,  poimded  very  fine,  may  be  made  shift 
ivith,  when  whiting  cannot  be  procured. 

225.  Milk  Paint.  A  paint  has  been  used  on  the  Continent  with  success  made  from 
Milk  and  lime,  that  dries  quicker  than  oil  paint,  and  has  no  smell.  It  is  made  in  the 
fioUowing  manner.  Take  fresh  curds,  and  bruise  the  lumps  on  a  grinding-stone,  or  in  an 
warthern  pan,  or  mortar,  with  a  spatula  or  strong  spoon.  Then  put  them  into  a  pot  with 
ihn  equal  quantity  of  lime,  well  slacked  with  water,  to  make  it  just  thick  enough  to  be 
kmeaded.  Stir  this  mixture  without  adding  more  water,  and  a  white-coloured  fluid  will 
•-.oori  be  obtained,  which  will  serve  as  a  paint.  It  may  be  laid  on  with  a  brush  with  as 
iiinuch  ease  as  varnish,  and  it  dries  very  speedily.  It  must,  however,  be  used  the  same 
ilay  it  is  made,  for  if  kept  till  next  day  it  will  be  too  thick :  consequently  no  more  must 
I'oe  mixed  up  at  one  time  than  can  be  laid  on  in  a  day.  If  any  colour  be  requu-ed,  any  of 
[hhe  ochres,  as  yellow  ochre,  or  red  ochre,  or  umber,  may  be  mixed  with  it  in  any  pro- 
poortion.  Prussian  blue  would  be  changed  by  the  lime.  Two  coats  of  this  paint  will 
k)e  sufficient,  and  when  quite  dry  it  may  be  polished  with  a  piece  of  woollen  cloth,  or 
■similar  substance,  and  it  will  become  as  bright  as  varnish.  It  will  only  do  for  inside 
KiTork  ;  but  it  will  last  longer  if  varnished  over  with  white  of  egg  after  it  has  been 
poolished. 

226.  The  following  receipt  for  milk  paint  is  given  in  "  Smith's  Art  of  House-painting." 
TTake  of  skimmed  milk  nearly  two  quarts ;  of  fresh  slacked  lime  about  six  ounces  and  a  half; 
of  linseed  oil  four  ounces,  and  of  whiting  three  pounds ;  put  the  lime  into  a  stone  vessel, 
iand  pour  upon  it  a  sufficient  quantity  of  milk,  to  form  a  mixture  resembling  thin  cream  ; 
lihen  add  the  oil  a  little  at  a  time,  stirring  it  with  a  small  spatula ;  the  remaining  milk  is 
tithen  to  be  added,  and  lastly  the  whiting.  The  milk  must  on  no  account  be  sour.  Slake 
lithe  lime  by  dipping  the  pieces  in  water,  out  of  which  it  is  to  be  immediately  taken,  and 
I'left  to  slack  in  the  air.  For  fine  white  paint  tlie  oil  of  carraway  is  best,  because  colour- 
liless ;  but  with  ochres  the  commonest  oils  may  be  used.  The  oil,  when  mixed  with  the 
lonilk  and  lime,  entirely  disappears,  and  is  totally  dissolved  by  the  lime,  forming  a  cal- 

careous soap.  The  whiting  or  ochre  is  to  be  gently  crumbled  on  the  surface  of  the  fluid, 
»which  it  gi-adually  imbibes,  and  at  last  sinks :  at  this  period  it  must  be  well  stirred  in. 
IThis  paint  may  be  coloured  like  distemper  or  size-colour,  with  levigated  charcoal,  yellow 
ochre,  &c.,  and  used  in  the  same  manner.  The  quantity  here  prescribed  is  sufficient  to 

■  cover  twenty-seven  square  yards  with  the  first  coat,  and  it  will  cost  about  three-halfpence 
la  yard.  The  same  paint  will  do  for  out-door  work  by  the  addition  of  two  ounces  of 
■slaked  lime,  two  ounces  of  linseed  oil,  and  two  ounces  of  white  Hurgundy  pitch  :  the  pitch 
'  to  be  melted  in  a  gentle  heat  witli  the  oil,  and  then  added  to  the  smooth  mixture  of  the 
I  milk  and  lime.  In  cold  weather  it  must  be  mixed  warm,  to  facilitate  its  incorporation 
'  with  the  milk. 
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227.  A  paint  fur  outside-work,  called  Anticorrosion,  is  sold  in  London.  It  is  made  of 
ground  glass  bottles,  scoria  from  lead  works,  burnt  oyster-shells,  and  similar  materials, 
mixed  with  the  usual  colouring  pigments.  It  is  sold  in  powder,  and  when  to  be  used  it 
is  worked  up  with  raw  linseed  oil.  It  is  more  difficult  to  lay  on  than  common  paint,  and 
■wears  out  the  brushes  fast ;  but  it  is  cheap  and  extremely  durable,  never  blistering,  and 
if  well  done  lasting  a  lifetime  :  hence  it  is  much  employed  in  government  works  :  it  is 
particularly  good  for  protecting  cast-iron,  stones,  tiles,  &c. 

228.  The  following  methods  of  preserving  wood  do  not  properly  come  within  the  usual 
practice  of  the  painter,  but  they  are  useful  on  particular  occasions. 

229.  Charring  the  outside  of  wood  that  is  put  into  the  ground,  as  the  ends  of  pUes,  posts, 
and  wood  laid  in  the  foundations,  was  practised  by  the  ancient  Romans,  and  is  found  very 
effective,  as  charcoal  is  perfectly  incorruptible. 

230.  Coal  tar  is  much  better  calculated  to  preserve  outside  wood  and  iron,  as  well  in 
land  as  in  water,  than  vegetable  tar.  It  is  procured  by  the  distillation  of  coals  in  making 
coke,  or  coal-gas.  Its  unpleasant  smell  and  blackish  colour  are  objectionable  in  many 
situations,  but  the  former  wears  olf  in  a  few  months. 

231.  Tar  varnish  is  made  by  melting  common  tar  over  a  slow  fire,  and  stirring  in  as 
much  coal-dust  or  powdered  charcoal  as  will  make  it  thick.  If  required  to  be  brown  in- 

stead of  black,  put  Spanish-brown  instead  of  charcoal. 
232.  The  tar  obtainedin  the  manufacture  of  pyroligneous  acidhas  been  recommended  by  the 

late  Mr.  Parkes  as  the  best  preservative  of  every  kind  of  wood  fence.  For  this  purpose, 
it  should  be  gently  heated  in  an  iron  pot,  and  laid  on  with  a  brush.  It  soaks  into  the 

wood,  and  seems  to  leave  "  no  body,"  as  the  painters  express  it ;  but  after  some  days'  ex- posure to  the  sun,  the  surface  and  texture  of  the  wood  will  be  much  altered,  for  itwUlbe  so 
hard  and  impervious,  that  it  will  be  very  difficult  to  make  any  impression  on  it.  If  a  second 
or  a  third  coat  of  the  tar  be  laid  on,  it  will  then  bear  out.  When  these  are  di-y,  if 
required  for  ornamental  work,  it  may  be  painted  in  oil  in  the  usual  manner. 

233.  A  coating  to  preserve  wood  in  damp  situations  may  be  made  by  beating  twelve  pounds 
of  resin  in  a  mortar,  and  adding  to  it  three  pounds  of  sulphur  and  twelve  pints  of  whale 
oil.  This  mixture  must  then  be  melted  over  a  fire,  and  stirred  well  while  it  is  melting. 
Ochre  of  any  required  colour,  ground  in  oil,  may  be  put  to  it.  This  composition  must 
be  laid  on  hot,  and  when  the  first  coat  is  dry,  which  wiU  be  in  two  or  three  days,  a 
second  coat  may  be  given  ;  and  a  third,  if  necessary. 

234.  Gas  tar,  with  yellow  ochre,  makes  a  very  cheap  and  durable  green  paint  for  iron 
rails  and  coarse  woodwork. 

235.  Composition  to  lay  on  a  boarded  building,  to  resist  the  weatJier,  and  likewise  fire. 
Take  one  measure  of  fine  sand,  two  measures  of  wood  ashes  well  sifted,  three  of  slaked 
lime  ground  up  with  oil,  and  mix  them  together  ;  lay  this  on  with  a  brush,  the  first  coat 
thin,  the  second  thick.  This  adheres  so  strongly  to  the  boards  covered  with  it,  that  it 
resists  an  iron  tool,  and  the  action  of  fire,  and  is  impenetrable  by  water. 

236.  A  flexible  paint  for  canvass,  is  made  by  stirring  into  fifty-sLx  pounds  of  common 
oil  paint  a  solution  of  soap  lye,  made  of  half  a  pound  of  soap  and  three  poimds  of  water  : 
it  must  be  used  while  warm. 

237.  A  black  colouring  for  garden  walls  may  be  made,  by  mixing  quicklime,  lamp  black, 
a  little  copperas,  and  hot  water. 

238.  A  method  of  rendering  fish-oil  applicable  to  the  purposes  of  painting  was  communicated 
by  Mr.  Vanherman  to  the  Society  of  Arts  ;  and  it  appears  to  be  a  good  and  a  cheap  vehicle 
for  pamt  for  out-of-doors  work  which  is  much  exposed  to  the  weather.  "  Add  to  32 
gallons  of  vinegar,  12lbs.  of  litharge,  and  12lbs.  sulphate  of  zinc,  shaking  the  mixture  well 
twice  a  day  for  a  week.  The  mixture  is  then  put  into  a  tun  of  fish-oil,  with  which  it  is 
well  shaken  and  mixed ;  and  the  next  day  the  clearer  part,  about  I  of  the  whole,  is  poured 
off.  12  gallons  of  linseed  oil,  and  2  of  oU  of  turpentine,  are  then  added  to  the  clear  part, 
and  this,  being  well  shaken  together,  is  left  to  settle  for  two  or  three  days,  when  it  will  be 
fit  to  grind  white  lead  and  all  the  fine  colours  in  :  these,  however,  are  to  be  thinned  for 
use  with  linseed  oil,  and  oil  of  turpentine. 

SuBSECT.  8.  —  Fresco  painting,  and  Encaustic. 

239.  Fresco  is  a  hind  of  painting,  performed  with  water  colours  on  a  ground  of  stucco 
while  it  is  still  wet,  and  admits  of  the  colours  sinking  in,  and  drying  with  the  stucco.  It 

is  extremely  durable,  and  bears  washing  without  injury  :  but  it  is  very  difficult  to  execute, 
because  it  must  be  performed  with  great  rapidity,  on  account  of  the  necessity  of  beginning 

and  finishing  a  part  while  the  stucco  is  still  moist,  on  which  account,  a  picture  cannot  be 
sketched  in,  and  carried  on  gradually,  as  in  oil,  since  no  more  ground  ought  to  be  laid  in 

one  day,  than  the  painter  can  cover  in  that  time  ;  and  he  must  complete  immediately  the 

painting  on  that  portion,  since  the  work  cannot  be  retouched,  except  by  distemper, 
•which  is  imperfect. 
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It  was  much  in  use  among  the  ancients,  but  their  paintings  in  this  way  were  not  highly 
iinished.  Several  considerable  pictures  have  been  executed  in  fresco  by  the  great  masters  ; 

Hiut  this  art  is  little  practised  at  present,  although  its  durability  makes  it  desirable  that  it 
hbould  be  employed  in  certain  situations. 

240.  Encaustic  painting  was  a  method  practised  by  the  ancients,  and  which,  though  it 
laas  been  tried  with  some  success  on  the  Continent,  is  not  used  in  this  country,  although  a 

.■;w  successful  experiments  have  been  made  here.  It  consists  in  making  use  of  wax  as  a 
i-ehicle  for  the  colours,  sometimes  mixed  with  oil,  to  render  it  more  liquid,  and  then  by 

leeating  the  work  with  a  chafing  dish  the  tints  are  blended.  This  kind  of  painting  has 
uurability  to  recommend  it. 

SuBSECT.  9. — Bronzing. 

241.  Bronzing  is  a  term  applied  to  a  common  method  of  painting  woUd  or  iron  work,  or 
rrticles  of  plaster  of  Paris,  such  as  busts,  statues,  &c.  so  as  to  imitate  bronze.  Real  bronze 
icquires  in  time  a  coat  of  a  dark  green  colour,  owing  to  oxidation  :  but  any  parts  of  such 
pronze  that  may  happen  to  be  exposed  to  rubbing  of  any  kind  will  have  this  crust  worn 
ifff,  and  be  made  to  assume  a  bright  metallic  colour.  In  bronzing,  this  effect  is  imitated. 
IThe  first  part  of  the  process  is  to  paint  the  whole  over  of  the  dark  green  just  mentioned, 
»Fhich  is  done  by  a  mixture  of  Prussian  blue,  yellow  ochre,  and  verditer  ground  in  oil. 
When  two  or  three  coats  of  this  are  nearly  dry,  but  not  quite,  being  still  a  little  sticky,  or,  as 
1 1  is  technically  named,  tacky,  a  powder,  called  bronze  powder,  is  rubbed  by  means  of  a  linen 
^aad  on  all  the  edges  or  places  liable  to  be  worn  bright  had  the  articles  been  really  of 
jnronze  and  exposed  to  friction.  Bronze  powder  is  sold  in  the  shops  on  purpose  ;  and  is 
iiaade  by  grinding  Dutch  foil  and  mosaic  gold,  or  precipitated  copper,  to  powder.  When 
rpell  done,  the  imitation  of  ancient  bronze  is  very  complete. 

SuBSECT.  10.  —  Paperhanging. 

242.  Tlie  most  nsiial  mode  of  finishing  the  walls  of  apartments  at  present,  is  by  covering 
hhem  with  ornamental  printed  papers,  of  which  there  is  a  great  variety,  from  \d.  per  yard 
i>o  several  shillings.  The  art  was  borrowed  originally  from  the  Chinese,  by  whom  it  has 
■oeen  practised  from  time  immemorial.  The  colours  employed  are  of  distemper  :  a  ground 
-s  first  laid,  and  the  patterns  are  printed  by  means  of  blocks  and  various  colours,  as  in 
Malico  printing.  The  variety  in  the  patterns  of  printed  papers  is  endless,  and  is  con- 
idnually  changing  with  fashion  ;  gilding  is  frequently  introduced  in  rich  papers.  The 
F?rench  have  long  excelled  us  in  the  designing  of  papers  for  this  purpose,  as  they  have  in 
ililmost  all  architectural  ornaments  ;  and  it  is  lamentable  to  see  that  the  best  papers  in  our 
^bhops  in  the  present  day  are  imported  from  France.  Some  of  these  contain  figures  and 
^Landscapes  of  great  merit  ;  and  the  ornaments  and  flowers  are  exquisite.  There  are 
l  everal  modes  of  manufacturing  papers  for  hanging.    Paper  with  a  satin  ground  is  said 
00  be  produced  by  rubbing  on  the  ground  powdered  French  chalk  (a  variety  of  steatite), 
Kvith  a  hard  brush,  till  the  lustre  is  produced.  Flock  paper  is  made  by  printing  the 
pattern  on  the  paper  with  some  kind  of  varnish,  and  strewing  this  over  with  what  is 
icrmed  flock,  produced  by  cutting  to  a  fine  powder  woollen  rags  or  pieces  of  cloth,  by 
nneans  of  machinery.  This  operation  causes  the  pattern  to  appear  as  if  it  were  cloth  cut 
juut  and  fixed  on.  In  some  of  the  best  papers,  the  patterns  are  partly  painted  by  hand. 
?<Jome  paper,  finished  with  varnish,  wUl  bear  washing,  which  is  useful  in  places  where  it 
S8  liable  to  be  much  soiled :  but  the  gloss  has  an  unpleasant  appearance,  and  such  papers 
lue  not  fit  for  elegant  apartments. 

SuBSECT.  11.  —  Sun-blinds. 

243.  Sun-blinds  are,  in  many  situations,  very  necessary  for  keep- 
irng  the  apartments  cool  in  summer ;  and  for  protecting  the  curtains, 
rcarpets,  and  other  inside  furniture,  from  the  sun's  rays,  which  are 
irjijurious  to  colours.  They  can  scarcely  be  considered  as  ornamental 
ir.n  an  architectural  point  of  view  ;  but  they  are  tolerated  on  accoimt 
iit)f  their  great  utility.  They  are  placed  either  on  the  outside  or  inside 
nbf  the  sash  :  but  are  most  effective  in  the  first  mode,  because  the  sash 
land  glass  are  thus  protected  from  the  heat,  ahd  of  course  the  air  in  the 
s^partment  kept  of  more  equal  temperature.  The  simplest  kind  of 
outside  blinds  consists  merely  of  a  piece  of  cloth  fixed  to  the  top  of  the 
^window,  and  either  hanging  down,  or  stretched  out  a  little  way  at  the 
1  bottom  by  some  support.  This  is  the  most  usual  sun-blind  employed 
lin  Italy,  and  may  be  seen  in  pictures  of  that  country,  generally  resting 
nt  bottom  on  a  balcony  often  filled  with  llowers.  They  are  usually 
iimadcof  striped  cloth  or  canvass,  and  hence  have  a  very  picturcs(iue 
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efifect.  These  are  occasionally  used  here,  but  usually  with  a  spring  roller  at  the  top, 
in  a  frame.  Those  termed  by  us  Venetian  blinds  are  made  of  a  number  of  narrow  slips  of 
wood,  hung  horizontally,  us  fig.  48.,  so  that  when  turned  oneway,  they  touch  each  other, 
and  fill  up  the  whole  opening ;  but  when  moved  a  little,  the  surfaces  are  inclined,  and 
then  the  edges  being  apart,  they  admit  the  air,  though  they  exclude  the  sun's  rays :  the 
laths  are  confined  at  their  ends  by  frames  in  the  reveals  of  the  windows,  and  they  draw 
up  entirely  into  a  box  or  cornice  fixed  at  the  top.  Blinds  of  the  same  kind  are  often 
placed  at  the  inside  of  the  sash,  and  then  they  turn  upon  lines  of  tape  ;  but  when  they 

are  upon  the  outside,  a  brass  chain  is  employed,  as 
being  more  durable.  These  are  eifectual  in  keeping 
off  the  sun's  rays.  Shutter  blinds  are  a  cheaper  kind, which  serve  both  as  Venetian  blinds  and  outside 
shutters :  they  are  made  of  strong  laths  or  lufFer 
boards,  either  fixed  in  the  frame,  or  turning  all  together 
by  a  lever  handle,  or  pivots  in  the  frame.  When 
opened,  they  are  fastened  back  like  outside  shutters. 
They  are  useful  in  windy  situations,  and  where  secu- 

rity is  required.  The  latest  improved  blinds,  and  those 
now  most  generally  used,  ai-e  the  bonnet  blinds,  a, 
fig.  49.  They  are  of  striped  cloth,  fixed  to  an  iron 
framing  at  bottom,  and  are  made  to  rise,  by  a  rather 
complicated  system  of  cords  and  pulleys,  into  a  case 
of  wood  at  the  top  of  the  window,  and  which  is  gene- 

rally made  ornamental.  In  these  the  sides  are  filled 
up,  to  exclude  the  oblique  rays  of  the  sun :  6  is  the 

manner  In  which  they  are  made  for  bedchamer  apartments. 

SuBSECT.  12. — Bellhanging. 

244.  Bellhanging  is  performed  by  the  smith,  and  requires  great  attention.  A  bell 
should  ring  with  a  very  slight  exertion  of  the  hand ;  and  it  should  ring  a  sufficient 

time,  and  not  too  long,  so  as  to  be  sufficiently  heard  where 
the  servants  are  placed.  The  bell  itself  (^fig.  50.)  is  fijced  to  an 
elastic  spring,  by  which  it  vibrates  on  being  pulled  by  the  wire  ; 
and  there  is  another  spring  of  spiral  wire,  to  prevent  the  vibra- 

tion from  being  too  great.  The  wires  are  carried  round  the 
angles  of  apartments  by  means  of  cranks,  which  are  of  various 

Fig.  50.  kinds,  to  suit  the  external  and  internal  angles.    In  some  cases 
the  wire  or  bell  rope  goes  to  the  ceiling  of  the  room  ;  but  now  usually  only  down  from 
the  surbase  moulding,  where  it  may  be  rung  by  a  small  brass  lever,  or  some  other  con- 

trivance.   The  bell-wires  are  always  of  copper,  as  iron  would  decay  by  rust. 
245.  An  improvement  in  the  methodof  disposing  of  bell-wires  has  been  announced  as  practised 

in  Edinburgh.  Instead  of  causing  the  wires  to  go  along  beneath  the  cornices,  and  across 
partitions  and  passages,  in  the  usual  manner,  till  they  reach  the  bells  they  are  designed 
to  pull,  a  plan  is  followed  by  which  not  a  single  wire  is  seen  in  any  room  in  the  house. 
From  the  top  of  the  bell-pull  in  each  apartment  the  wire  is  carried  straight  upward  in  a 
small  tin  tube  sunk  in  the  plaster,  to  the  vacancy  below  the  slates ;  here  the  wires  of  the 
whole  house  meet,  and  from  thence  descend  in  another  tube,  brandling  off  to  their  respec- 

tive bells.  By  this  means  each  wire  has  only  two  cranks,  or  at  most  three,  in  its  entire 
course  :  all  boring  of  partitions  is  avoided  ;  and  also  the  appearance  of  wires  in  the  rooms. 

246.  It  is  convenient  to  arrange  all  the  bells  in  the  basement  story  in  a  line,  each  having  the 
name  of  the  apartment  it  belongs  to  ;  for  though  in  a  small  house,  the  servant  knows  eacli 
bell  by  its  sound,  yet  when  there  are  many,  this  may  be  difficult ;  but  on  going  to  the 
place  where  they  are  hung,  it  may  be  seen  which  bell  has  rung  by  something  of  the 
vibration  being  still  visible. 

SuBSECT.  13.  —  Verandas  and  Balconies. 

247.  The  Veranda  is  an  ornamental  addition  borrotued  from  India,  where  the  climate 

demands  every  assistance  from  shade.  Althougli  they  are  not  equallj'  necessary  with  us, 
yet  they  are  often  useful,  and  have  an  appearance  extremely  agreeable  when  tastefully 
attached  to  a  countiy  residence.  They  do  not  unite  well  with  architectural  decoration, 
but  have  this  advantage,  that  of  themselves  they  give  an  air  of  elegance  to  a  house  other- 

wise extremely  plain.  The  framing  is  generally  formed  of  wood  painted  ;  and  in  case  of 
being  highly  enriched  with  ornament,  cast  iron  has  been  found  botli  durable  and  econo- 

mical. The  roofs  are  painted  oil  cloth,  sheet  copper,  zinc,  or  tinned  iron  painted.  Care 
should  be  taken  that  the  balconies  are  sufficiently  strong,  and  securely  fixed  in  the  wall. 
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Nl^ot  being  necessarily  connected  with  any  particular  style  of  architecture,  they  are  capable 
'ttf  endless  variety  in  their  design. 

248.  Balconies  are  well  known,  and  are  made  of  stone  or  iron,  and  of  various  patterns. 
When  of  iron,  it  is  an  important  precaution  not  to  place  the  bars  at  such  a  distance  that  a 
.bhild  coming  into  the  balcony  can  get  its  head  between  ;  since  cases  have  occurred  (and 
[!:he  writer  of  this  article  was  witness  to  one)  where  a  child  having  put  out  its  head  between 
:hhe  bars,  could  not  by  any  means  draw  it  back  again,  and  a  smith  was  obliged  to  file  or 
s,>aw  the  bars  through  before  the  child  could  be  extricated  from  this  dangerous  situation. 

SuBSECT.  14.  — Decorative  Sculpture  and  Carving. 

249.  There  is  generally  more  or  less  of  these  in  every  modern  house.  —  The  talents  of  the  sculp- 
litor  in  marble  are  exercised  occasionally  in  statues,  bas-reliefs,  vases,  and  other  ornaments,  as 
lilikewise  in  capitals  and  other  parts  of  columns,  and  in  chimney-pieces  ;  but  this  material 
ias  too  expensive  to  be  in  general  use  amongst  us.  Few  of  our  native  stones  are  fit  for 
ildurable  architectural  sculpture,  with  the  exception  of  one  variety  of  magnesian  limestone 
ilthat  has  been  employed  for  the  sculpture  in  the  triumphal  arch  before  Buckingham 
ppalace  :  Portland  stone  has  been  a  good  deal  used ;  but  it  is  coarse,  and,  except  selected 
vwith  care,  not  very  durable,  as  may  be  seen  in  some  of  our  public  buildings.  Bath  stone 
iis  easily  carved,  but  is  less  durable  than  Portland.  This  deficiency  in  a  good  material 
lhas  led  to  the  invention  of  various  kinds  of  artificial  stone. 

250.  Coade's  artificial  stone  was  at  one  time  much  in  use  for  architectural  ornaments, 
lit  is  a  sort  of  pottery,  and  easily  worked,  when  soft,  into  any  form  :  it  is  perfectly  dura- 
!ble,  but  liable  to  warp  in  baking. 

251.  Ranger's  artificial  stone  is  composed  of  fresh  burnt  lime  and  sand,  put  into 
I  moulds :  this  sets  extremely  hard,  and  has  been  employed  with  some  success  in  building. 

252.  Atistin's  artificial  stone  is  excellent  for  architectural  ornaments  of  aU  kinds,  as  vases, 
■  statues,  chLmney-tops,  &c. ;  and  is  now  much  in  use.  Ornaments  in  plaster  of  Paris  we 
I  have  mentioned  when  describing  the  business  of  the  plasterer  :  and  those  made  in  Parker's 
I  cement  when  treating  of  stucco. 

253.  A  great  variety  of  ornaments,  particularly  light  Gothic  enrichments,  are  now  made 
•  with  advantage  in  cast  iron. 

254.  Carving  in  wood,  at  one  time  carried  to  such  perfection,  has  declined  through  the 
inventions  of  a  composition  of  whiting  and  linseed  oil,  in  which  ornaments  are  cast  and  fixed 
on  to  wood  with  glue  ;  and  also  by  the  employment  now  so  very  general,  of  papier 
tnachce. 

255.  A  process  for  imitating  wood  carving  may  be  mentioned  as  one  of  the  novelties  of 
the  day.  It  is  the  invention  of  Braithwaite.  The  wood,  instead  of  being  cut  as  in  the 
usual  manner,  has  the  pattern  burnt  out  by  the  application  of  a  heated  metal  mould,  and  the 
charcoal  so  formed  is  brushed  out  after  each  successive  application  of  heat,  until  sufficient 
depth  is  acquired.  Care,  of  course,  must  be  taken  that  the  wood  does  not  inflame  during 
the  process  :  this  is  prevented  by  wetting  the  wood. 

256.  Papier  machee  is  a  very  elegant  manufacture,  now  much  employed  for  forming 
ornaments,  as  a  substitute  for  carving,  and  casts  in  plaster  of  Paris.  It  is  made  of 'a 
pulp  from  rags  or  paper ;  which,  being  mixed  with  size  and  glue,  and  cast  iu  a  mould, 
becomes  extremely  hard  when  dry.  It  is  much  used  for  flowers  and  other  ornaments  in 
the  ceilings  and  various  other  places  in  apartments.  There  are  several  manufactories  of 
it,  one  of  the  best  of  which  is  Messrs.  Bickfield  &  Co.,  London.  These  ornaments  are 
much  less  liable  to  break  than  those  of  plaster. 

If  decorations  of  a  sculptural  kind  are  introduced,  the  design  and  execution  should  dis- 
play good  taste ;  otherwise  they  are  better  entirely  omitted. 

257.  Scagliola  is  a  very  beautiful  imitation  of  coloured  marble,  and  porphyries;  so  close 
an  imitation  indeed,  that,  without  a  near  inspection,  it  cannot  be  distinguished  from  these 
stones.  It  is  much  employed  in  internal  decoration,  for  columns,  pedestals,  and  various 
supports  of  statues  and  vases,  and  sometimes  to  cover  parts  of  the  sides  of  apartments. 
It  is  composed  chiefly  of  plaster  of  Paris,  with  colouring  matters,  cemented  by  glue,  and 
having  sometimes  fragments  of  alabaster  inserted,  to  imitate  verd  anticjue.  From  the 
nature  of  its  composition,  it  is  not  fit  to  be  exposed  to  the  weather  out  of  doors,  and  re- 

quires to  be  kept  dry ;  but  answers  admirably  in  interiors,  where  great  richness  at  a  small 
expense  is  required. 

SunsECT.  15.  —  Watcrpipcs. 

We  have  already  mentioned  the  necessity  of  an  abundant  supply  of  good  water  in  every 
spot  where  it  is  resolved  to  build,  cither  from  wells,  rivers,  or  by  some  artificial  means. 
In  most  cities  of  Kngland,  this  is  now  well  managed  by  means  of  public  water  works,  that 
supply  every  house  with  this  great  necessary  of  life.  Tho  disposing  of  the  water  pipes 
and  cisterns  in  a  building  should  not  be  left  to  the  plumber  only,  however  skilful ;  but  all 
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the  details  should  receive  the  attention  of  the  architect,  in  designing,  -when  provision  can 
be  made  for  placing  the  pipes  properly,  which  if  not  done  at  first,  may  sometimes  be  found 
difBcult  or  inconvenient  afterwards. 

258.  In  London  the  abundance  and  cheapness  of  the  supply  of  excellent  water  by  means  of 
the  water  companies  is  admirable,  notwithstanding  the  outcry  raised  by  ignorant  or  un- 

principled persons :  in  many  parts  of  the  metropolis  water  can  be  served  to  the  upper 
stories  from  the  ordinary  sources  ;  and  when  this  cannot  be  done,  it  may  be  elevated  sviSi- 
ciently  high  by  force  pumps. 

259.  The  advantage  of  having  water  laid  on  in  the  bedchamber  stories  to  supply  baths,  or 
for  other  purposes,  is  too  obvious  to  require  being  stated,  and  should  not  be  neglected 
in  a  new  house,  where  the  expense  does  not  forbid  so  great  a  convenience.  Wherever 
there  is  any  degree  of  complexity  in  the  pipes  or  other  apparatus  necessary  for  the  supply, 
an  accurate  drawing  should  be  kept  of  the  whole,  that  may  give  the  requisite  information 
in  case  of  repairs  or  alterations.  For  the  properties  of  good  water,  and  the  methods  of 
filtering,  we  refer  the  reader  to  the  article  in  this  work  on  that  subject.  Chap.  I.  Book  VIII. 

260.  To  prevent  the  water  in  the  lead  pipes  from  freezing  in  winter,  which  frequently 
causes  them  to  burst  by  the  expansion  of  the  ice,  any  portion  that  is  exposed  to  the  ex- 

ternal air  should,  at  the  commencement  of  a  frost,  be  well  wrapped  round  by  some  non- 
conducting substance,  as  straw  ;  and  in  case  of  the  pipe  passing  through  the  house,  it  is 

a  good  plan  to  have  a  cock  on  the  part  of  the  service-pipe  where  it  enters,  which  being 
shut  as  soon  as  the  cistern  is  filled,  the  pipe  may  be  emptied  of  water,  and  remain  so 
until  the  water  comes  on  again,  by  which  means  all  danger  of  the  water  freezing  in  the 
pipes  may  be  avoided,  a  circumstance  which,  when  it  happens,  is  very  annoying. 

261.  The  construction  of  cisterns  with  ball  cock  and  waste  pipe  is  too  well  understood  to 
require  being  mentioned  in  detail :  the  first  being  to  prevent  the  water  running  after  the 
cistern  is  full,  and  the  last  to  prevent  the  cistern  from  overflowing  in  case  of  any  accident 
to  the  former.  It  is  a  good  precaution  to  lay  the  pipes  in  such  a  manner  that  they  can 
be  easily  got  at,  in  case  repairs  should  be  necessary.  Sinking  and  forcing  pumps  ai-e  pro- 

vided by  the  plumber. 

262.  For  pumps,  see  "  Kitchen  Furniture,"  Book  XI. 

SuBSECT.  16. —  Waterclosets. 

263.  77(6  great  utility  of  waterclosets  is  so  well  known  that  little  need  be  said  on 
the  subject,  but  that  they  are  indispensable  in  every  house  where  comfort  is  aimed 
at.  As  they  are  very  troublesome  when  out  of  order,  some  pains  should  be  taken 
to  select  one  of  good  construction  ;  and  it  is  better  to  give  a  higher  price  than,  through  too 
great  economy,  to  run  the  risk  of  getting  one  imperfect.  Various  patents  have 
been  taken  out  for  this  apparatus  ;  but  we  believe  that  no  construction  is  superior  to  the 
original  one,  that  by  the  late  Bramah.  The  general  principle  of  all  is  the  same  ; 
a  cistern  of  water  is  placed  above,  and  in  the  bottom  is  a  valve,  which  is  opened  by  the 
motion  of  the  handle  on  the  seat,  by  which  the  water  rushes  down  into  the  basin,  while 
the  same  handle,  by  means  of  a  lever,  opens  another  valve  below  in  the  soil  pipe, 
the  water  passing  through  it.  It  is  scarcely  possible  to  render  a  description  intelligible, 
without  inspection  of  the  apparatus  itself. 

264.  A  simple  and  cheap  loatercloset  is  the  following :  a.  Jig.  51.  is  the  earthernware  basin, 
the  low.pr  end  of  which  terminates  in  a  neck  that  dips  under  the  water  in  a  leaden  vessel, 

from  which  a  pipe  descends  to  the  drain,  b  is  the  cistern  of 
water  placed  above  at  a  proper  height :  this  cistern  has  a  waste 
pipe,  c,  which  not  only  prevents  the  water  in  the  cistern  from 
overflowing,  but  it  also  goes  into  the  leaden  vessel,  and  keeps  it 
filled  every  time  the  water  comes  on,  thus  preventing  that  part 
from  becoming  ever  dry,  if  it  should  not  be  used.  The  supply 
to  the  basin  is  by  a  pipe,  d,  coming  from  the  cistern,  and  having 
a  valve  at  the  bottom,  seen  on  a  large  scaler  at  c :  this  valve  is 
raised,  when  water  is  required  for  the  basin,  by  pulling  a  string, 
attached  to  one  end  of  a  small  lever,  fixed  on  the  edge  of  the 
cistern,  to  the  other  end  of  which  is  a  chain  that  raises  the 
valve.  The  lower  end  of  the  basin  being  thus  always  under 

the  water,  no  foul  air  can  ascend.  Some,  instead  of  this  valve 

and  lever,  put  a  cock  on  the  pipe,  d,  which  may  be  turned  when 
necessary  ;  and  this  cock,  if  brought  to  the  seat,  may  be  turned  by 
a  handle  similar  in  appearance  to  the  better  kind  of  waterclosets  : 
but  the  cock  does  not  afford  sufficient  water  way,  which  occasions 

the  water  to  flow  too  slowly  ;  whereius  the  valve  may  be  made  of 

Fig.  51.  any  size,  and  may  therefore  give  a  sufficient  and  sudden  supply. 

265.  Portable  waterclosets  are  described  under  "  Furniture." 
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2GG.  Privies  to  be  used  !/nV/i07</ !«aier  may  be  constructed  iu  various  ways.  One  is,  to 
lihave  a  basin,  as  in  a  watercloset :  and  to  continue  down  from  it,  a  tube  so  far  into  the 
icesspool  below,  as  to  prevent  the  rising  through  it  of  air,  and  consequently  of  smell, 
llf  all  the  waste  water  of  the  house  is  poured  into  the  basin,  neither  that  nor  the  tube  will 
i3ver  be  choked  up  ;  in  which  case,  this  construction  may  be  considered  one  of  the  best 

I'lfor  preventing  smell.  Another  mode  is  to  have  no  basin  ;  but  to  take  care  that  the > surface  of  the  cesspool  exposed  to  the  air  is  no  larger  than  necessary :  and  that  the  seat 
k)e  secui-e  and  free  from  crevices.  It  is  best  to  have,  besides  the  usual  circular  cover, 
aanother  square  large  cover,  such  as  is  used  in  waterclosefs. 

267.  An  ingenious  contrivance  was  invented  by  Mr.  Strutt  of  Derby,  and  employed  in  the 
[Derbyshire  infirmary,  by  which  the  air  in  the  place  was  changed  by  the  motion  of  the 
liioor,  which  at  the  same  time  disengaged  the  water  for  the  closet  itself,  without  any  care 
oDf  the  person  using  it. 

SuBSECT.  17. — Fountains. 

268.  Fountains,  so  great  a  luxury  in  warm  climates,  do  not  appear  to  be  generally 
wivished  for  in  this  country ;  and  they  are  expensive  ornaments,  except  in  remarkable  cases, 
where  the  supply  of  water  is  very  easily  obtained.  The  principle  upon  which  the 
■iiimplest  kind  is  formed  is  sufficiently  obvious ;  the  height  of  the  source  for  the  water 
naiust  be  as  great  as  that  to  which  the  fountain  is  to  play.  Fountains  on  a  very  small 

wcale,  on  the  principle  of  that  called  Hiero's,  are  sometimes  put  into  conservatories,  and 
sijimilar  places,  and  then  are  elegant  decorations. 

SuBSECT.  18. — On  rendering  Houses  fire-proof. 

269.  To  render  all  dwelling  houses  fire-proof  is  obviously  desirable  ;  but  although  many 
innventlons  have  been  made  with  this  view,  and  experiments  have  been  made  sufficient  to 
sbhow  that  it  is  quite  practicable,  yet  none  of  the  methods  have  been  found  so  free  from 
rbbjections  of  some  kind,  either  on  account  of  the  expense,  or  from  some  other  cause,  as 
tito  be  brought  into  general  use.  The  chief  means  proposed  have  been  iron  roofs,  floors 
'supported  by  iron  or  flat  brick  arches,  plaster,  or  what  is  called  pugging  under  the 
Mooring  boards,  stone  or  iron  staircases,  brick  or  at  least  brick-nogged  partitions,  metal 
washes,  iron  plating  round  all  timbers  :  in  short,  using  metal,  or  brick  and  slate,  wherever 
itit  is  possible,  instead  of  wood.  By  taking  advantage  of  these,  any  house  may  be  rendered 
liRre-proof  in  building,  although  the  expense  will  be  somewhat  increased  ;  and,  considering 
ilthat  the  additional  cost  need  not  be  very  considerable  compared  with  the  comfort  of 
ssecurity,  it  is  much  to  be  regretted  that  in  all  apartments  where  valuable  property,  such 
aas  libraries,  museums,  or  galleries  of  works  of  art  are  deposited,  means  should  not  be 
r'Pesorted  to,  to  render  them  safe  from  destruction  by  fire  ;  and  we  add,  that  it  is  surprising 
ilthat  the  practice  of  rendering  houses  fire-proof  should  not  become  general.  But  the 
iliescription  of  the  details  respecting  the  various  methods  that  would  effect  this  object 
»would  far  exceed  the  limits  of  this  work. 

The  importance  of  this  for  a  house  built  in  the  country  must  appear  so  much  tlie 
jrgreater,  where  that  assistance  from  fire  engines  cannot  be  had  that  towns  afford. 

BOOK  II. 

ON  WARMING  DOIVIESTIC  EDIFICES. 

CHAP.  I. 

ON  HEAT. 

270.  Introductory  Jiemarks'. — The  various  modes  of  producing  an  agreeable  temperature  in 
lOur  apartments,  at  all  seasons  of  the  year,  are  important  to  be  understood.  Many  un- 

civilised nations,  accustomed  to  a  life  of  hardship,  and  passing  their  time  chiefly  in  the 
open  air,  are  rendered  nearly  insensible  to  slight  changes  in  its  temperature,  and  the  com- 
fiforts  of  domestic  life  are  little  known  to  them. 

271.  A  few  centuries  ago,  the  inhahitants  of  this  country,  whose  time  was  spent  principally 
iiin  war  and  the  chase,  appear  to  have  attaclied  little  importance  to  their  ordinary  domestic 
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edifices  ;  and  while  their  ecclesiastical  buildings,  their  palaces,  and  castles,  displayed  tlie 
skill  of  the  architect,  the  habitations  of  private  individuals  were,  in  general,  only  woode  n 
buildings  of  mean  appearance  and  inconvenient  arrangement.  The  habits  of  modern  life 
require  the  interior  of  our  houses  to  be  objects  of  more  attention,  and  the  infinite  number 
of  pursuits  causing  a  great  part  of  our  time  to  be  passed  within  doors,  make  it  necessary, 
both  for  health  and  the  advantageous  employment  of  our  faculties,  that  we  should  not 
suffer  from  cold  or  deleterious  air,  while  deprived  of  that  bodily  exercise  which  imparts 
warmth  and  animation  to  those  whose  employments  carry  them  chiefly  into  the  open  air. 

272.  In  the  southern  parLs  of  Europe,  indeed,  artificial  warmth  is  so  seldom  required,  that 
the  means  of  obtaining  it  are  even  now  exceedingly  rude  and  imperfect,  frequently 
amounting  to  no  more  than  introducing  a  charcoal  .stove,  or  rather  a  brazier,  or  open 
vessel  filled  with  burning  charcoal,  into  the  apartment,  a  practice  which  would  be  ex- 

tremely injurious  to  health,  if  continued  for  any  length  of  time.  But  in  this  country, 
where  the  cold  season  is  not  only  more  severe,  but  of  much  longer  duration,  various  modes 
are  adopted  which  are  much  less  objectionable.  Still,  we  are  far  from  being  under  the 
necessity  of  employing  the  methods  used  in  the  north  of  Europe,  where  nothing  less  than 
close  stoves,  which  produce  no  change  of  air  in  the  apartments,  are  sufficient  to  insure  the 
degree  of  warmth  essential  to  comfort. 

273.  When  we  treat  of  Ventilation,  we  shall  explain  particularly  why  this  change  of 
air  is  so  important  to  health  :  at  present,  we  shall  consider  this  to  be  admitted  ;  and  we  may 
do  so  the  more  readily,  as  the  subject  is  beginning  to  be  generally  attended  to.  It  is 
desirable,  therefore,  in  the  method  we  may  adopt  for  waj-ming  our  buUdings,  to  contrive 
not  only  the  most  economical,  but  also  that  which  will  secure  to  us  the  enjoyment  of  a 
salubrious  atmosphere. 

But  as  the  subject  of  warming  and  ventilating  cannot  be  understood  without  an  ac- 
quaintance with  the  properties  and  laws  of  heat,  we  shall  inquire  into  the  nature  of  this 

agent  previously  to  pointing  out  the  most  judicious  manner  of  directing  and  employing  it. 

Sect.  I. 

ON  HEAT. 

274.  IJeat  is  recognised  as  a  principle  rather  by  its  effects  than  by  any  fmowlcdge  we  pos- 
sess of  its  essential  nature.  Every  one  experiences  the  presence  or  absence  of  it  in  the 

sensations  of  warmth  and  of  cold  ;  and  we  all  witness  the  changes  produced  by  it  on  other 
bodies,  in  causingthem  to  expand,  or  to  melt ;  and  likewise  in  the  process  of  combustion.  But 
if  we  inquire,  what  is  this  heat,  the  effects  of  which  are  so  evident  ?  the  answer  is  not  so  easy. 

By  some,  heat  has  been  considered  as  an  extremely  subtle  fluid,  capable  of  insinuating 
itself  between  the  particles  of  all  bodies  ;  of  remaining  there  in  a  donnant  and  inactive 
state,  or  of  being  put  in  motion  or  activity,  by  which  only  it  is  rendered  sensible.  This 
supposed  fluid  has  been  named  caloric. 

By  others,  the  existence  of  any  such  peculiar  fluid  is  denied,  and  heat  is  said  to  consist 
merely  in  a  rapid  motion  of  the  solid  particles  of  bodies  that  are  heated.  A  third  opinion 
is,  that  heat  depends  upon  the  rapid  vibrations  or  waves  of  an  inconceivably  subtle  fluid, 
or  ether,  which  fiUs  all  space,  and  is  quite  independent  of  the  ordinary  matter  appreciable 
by  our  senses. 

Since  all  these  opinions  are  hypotheses  only,  and  as  neither  of  them  can  be  completely 
proved  in  the  present  state  of  our  knowledge,  we  may  speak  of  heat  as  a  distinct  sub- 

stance, which  is  the  doctrine  that  can  be  most  easily  adapted  to  the  explanation  of  the 
usual  phenomena  we  shall  have  to  consider  ;  observing,  that  we  do  so  for  convenience 
only,  without  intending  to  express  any  opinion  as  to  its  absolute  truth ;  and  we  shall  pro- 

ceed to  describe  some  of  the  properties  of  beat,  which  are  essential  to  our  present  subject, 
as  they  have  been  deduced  from  experiment,  and  entirely  independent  of  every  specuhi- 
tion  respecting  its  essential  nature. 

27.5.  Heat  has  a  strong  tendency  to  diffuse  itself  equally  through  all  adjoining  bodies;  so  that 
if  several  bodies,  heated  to  different  degrees,  are  brought  together,  either  in  contact,  or 
near  one  another,  those  which  have  most  heat  will  give  out  some  to  those  which  have 
least,  until  they  have  all  an  equal  quantity.  This  is  one  of  its  most  important  properties, 
and  is  usually  expressed  by  the  term  propagation  of  heat. 

276.  Ileat  is  propagated  in  two  wm/.s;  by  conduction,  and  by  radiation.  When  bodies 
are  actually  in  contact,  the  superabundant  heat  of  the  one  passes  directly  into  the  other, 
and  diffuses  itself  through  it  until  the  quantity  in  both  be  equal :  this  is  propagation  by 
conduction.  When  heat  is  propagated  by  radiation,  a  heated  body  sends  out  invisible  rays 
of  heat  in  all  directions  through  the  air,  which  strikes  upon  and  enters  into  all  adjoining 

solids  :  tending,  in  like  manner,  to  equalise  their  temperature. 
277.  An  increase  of  heat  causes  all  bodies  to  expand,  or  become  larger  in  their  dimensions. 

This  is  easily  shown"  by  a  few  simple  experiments.  1.  AVith  regard  to  solids  :  procure  a 
small  cylinder  of  metal,  a,  and  also  a  plate  of  metal,  b,  {fig.  .'52.)  having  a  notch  cut  in  it 

* 
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63 
siactly  equal  to  the  length  of  the  cylinder  ;  make  also  a  hole  in  this  plate  so  large  that 

'         the  cylinder  may  just  fit  it.  Now  heat  the  cylinder  in  the  fire,  and  on 

O  1     applying  it  to  the  notch,  it  will  be  found  to  be  increased  in  length 
— ^     by  its  no  longer  fitting  it ;  and  the  thickness  will  likewise  be  found 

greater,  as  it  can  no  longer  be  pushed  through  the  hole  in  the  plate. 
Fig.  52.  When  the  cylinder  cools,  it  will  shrink  again  to  its  former  size.  By 

.nmilar  observations  on  other  substances,  it  wil>appear  that  all  expand  by  heat,  and  contract 

ry  cold  or  the  decrease  of  heat :  but  some  more  than  others  :  metals  expand  most,  and  glass 
i :  among  the  least  expansible  ;  wood  expands  and  contracts  considerably  across  the  grain, 
mt  very  little  in  the  direction  of  the  gram;  thus  a  bar  of  wood  varies  in  its  length  less  than 
!bar  of  iron.  .  ,  ., 
278.  The  expansibility  of  liquids  is  seen  distinctly  in  the  thermometer,  where  the  quicksilver 

iiises  and  falls  in  consequence  of  the  increase  and  diminution  of  its  bulk,  as  the  weather 
eecomes  warmer  or  colder.  To  observe  how  air  expands,  lay  a  half-blown  bladder  before 
lae  fire,  and,  in  a  few  minutes,  the  air  within  it  will  swell  so  much  that  the  bladder  will 

ie  completely  extended  ;  but  when  it  is  removed  from  the  fiire,  the  air,  as  it  cools,  will 
lontract  to  its  original  bulk. 

279.  The  shrinking  of  baked  clay,  when  exposed  to  a  high  degree  of  heat,  may  seem  to  be 

na  exception  to  the  general  law  just  mentioned  ;  but  it  is  only  apparently  so,  for  this  con- 
raction  is  owing  to  the  heat  expelling  the  moisture  which  the  clay  contained,  in  conse- 
uuence  of  which  the  parts  come  closer  into  contact. 

280.  The  unequal  expansion  and  contraction  of  layers  of  different  substances  applied  on  each 
ilther  is  frequently  productive  of  serious  inconvenience.  It  is  this  that  occasions  earthen- 
rzare  to  be  covered  with  innumerable  minute  cracks  after  some  time  ;  and  this  unequal 
xxpansion  is  also  the  reason  why  glass  and  earthenware  are  so  easily  broken  by  pouring 
iijquids  into  them  suddenly  without  gradually  warming  them.  The  surface  where  the 
loot  fluid  is  applied  expands  before  the  opposite  side  has  time  to  do  so,  and  a  crack  is  the 
consequence.  The  thinnest  glass  is  the  least  liable  to  this  accident,  because  it  is  soonest 
ii-eated  through.    Throwing  water  upon  heated  cast  iron  produces  a  similar  effect  by 
ooling  one  side  more  rapidly  than  the  other. 
281.  Heat  does  not  pass  with  equal  facility  through  all  bodies.  Those  which  permit  its 

wassage  the  most  readily,  are  termed  good  conductors ;  and  those  through  which  it  passes 
tFith  difficulty  are  called  bad,  or  slow,  conductors  of  heat.  Metals  are  the  best  conductors  ; 
innd  charcoal,  wood,  glass,  earthenware,  water,  and  air,  are  the  worst.  To  illustrate  this, 
meat  one  end  of  a  rod  of  iron  in  the  fire,  and  it  will  be  perceived  that  the  other  end  will 
ooon  become  so  hot  that  it  cannot  be  held  in  the  hand,  because  the  heat  passes  readily  from 
ihe  end  in  the  fire  to  the  other  end  :  but  a  rod  of  wood  may  be  held  in  the  fire  until  one 
end  is  burned,  without  the  other  being  heated  so  that  it  may  not  be  easily  held,  because 
ihhe  heat  passes  with  great  difficulty  through  the  wood.  The  same  may  be  experienced 
rvith  a  rod  of  glass.  It  is  of  very  great  importance  in  the  management  of  heat  to  know 
hhe  various  powers  of  substances  in  conducting  it,  or,  in  other  words,  suffering  it  to  pass 
hhrough  them,  or  preventing  its  passage,  as  upon  this  depend  our  means  of  confining  it,  so 
)t)ften  necessary. 

282.  It  is  obvious  that  to  confine  heat,  or  to  prevent  it  from  escaping,  we  must  sur- 
found  it  with  the  slowest  conductors,  of  which  brick,  charcoal,  wood,  and  air  are  often 
;hhe  most  convenient.  In  general,  the  densest  substances  (for  instance,  metals,)  permit 
the  passage  of  heat  the  most  readily  ;  and,  on  the  contrary,  the  most  porous  and  lightest 
lioodies  are  the  worst  conductors  and  the  best  confiners  of  heat.  Asa  few  illustrative  examples 
)bf  the  application  of  this  principle,  we  may  mention  that  boiling  water  may  be  carried  a 
Iflong  way  hot  by  putting  it  into  a  thick  wooden  cask.  Wooden  handles  are  put  to  metallic 
teea  and  coffee-pots,  or  other  hot  vessels,  because  wood  is  a  slow  conductor  of  heat.  Heat 
may  in  a  great  measure  be  prevented  from  escaping  from  bodies,  by  being  surrounded  with 
poounded  charcoal,  saw-dust,  or  oumice,  or  by  air  confined  between  plates  ;  and  water  may 
boe  kept  long  hot,  by  the  vessel  containing  it  being  wrapped  round  with  woollen  cloth  or 
lany  light  porous  material.  But  as  there  is  no  substance  a  perfect  or  absolute  nonconductor, 
ihhat  is,  through  which  heat  will  not  be  transmitted  more  or  less,  so  we  have  no  means  of 
i  preventing  heat  from  escaping  in  some  degree :  when  we  wish  to  confine  it,  we  can  only  select 
TAs  a  barrier  those  substances  through  which  it  finds  its  way  with  the  gi'catest  difliciilty. 

283.  For  the  same  reason  all  slow  conductors  part  with  their  heat  with  greater  difficulty,  and 
■retain  it  much  longer  than  good  conductors.  From  these  principles  many  facts  are  easily 
explained.  Brick  is  a  bad  conductor,  and  we  have  shown  that  metals  arc  the  best.  A 
'brick  stove  will,  therefore,  be  longer  in  heating  through  than  an  iron  one,  but  will  be  much 
'  longer  in  cooling  or  parting  with  its  heat.  Water  is  a  bad  conductor  of  heat,  and  so  is 
:glass  ;  a  bottle  of  hot  water  will  therefore  keep  long  warm,  but  still  longer  if  wrapped 
in  flannel.  Every  one  has  remarked,  that,  after  standing  some  time  before  the  fire,  the 
nnoney  in  one's  pocket  feels  much  hotter  than  the  clothes.  This,  however,  is  a  deception, 
!for  it  is  not  in  reality  any  hotter,  as  may  be  proved  by  the  thermometer.  Whence. 
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then,  the  sensation  of  superior  heat  in  the  metal  when  touched?  The  fact  is,  that  the 
metal,  from  its  t)eing  the  best  conductor,  parts  with  its  heat  more  readily  to  the  hand  than 
the  clothes,  and,  consequently,  excites  in  a  greater  degree  the  sensation  of  warmth.  If 
iron,  marble,  wood,  and  flannel  be  exposed  to  the  sun's  rays  together  for  a  certain  time, they  will  all  acquire  the  same  temperature,  yet,  upon  touching  them,  the  metal  wili 
feel  the  warmest,  and  if  they  are  exposed  together  to  the  cold,  the  metal  will  soon  feel 
the  coldest,  notwithstanding  the  thermometer  will  show  the  heat  of  them  all  to  be  equal  : 
the  reason  will  be  easily  deduced  from  what  we  have  already  said. 

284.  It  is  to  be  observed  that  there  is  no  such  thing  as  absolute  cold,  cold  being  only  a  loss 
of  heat,  and  not  a  thing  positive.  It  was  at  one  time  supposed  that  there  were  rays  of 
cold  as  well  as  of  heat ;  but  this  is  now  considered  to  be  an  error.  Nor  do  we  know  any 
substance  deprived  altogether  of  heat :  although  intense  degrees  of  cold  can  be  produced, 
still  it  is  imagined  that  we  have  never  arrived  at  the  greatest  possible  degi-ee  of  it. 

285.  Fluids  of  all  kinds,  and  air,  are  much  worse  conductors  than  solids ;  indeed,  they  can 
scarcely  be  said  to  conduct  heat  in  the  same  manner  as  solids.  The  particles  of  solids 
bemg  fixed,  heat  is  communicated  from  particle  to  particle,  until  it  has  passed  entirely 
through  :  but  water  and  air  scarcely  at  all  transmit  heat  in  this  manner  ;  their  parts,  being 
moveable,  become  expanded  by  heat,  and  consequently  specifically  lighter  :  hence  they 
rise  upwards  when  they  are  heated,  and  give  place  for  others  to  be  heated  in  their  turn  ; 
the  several  parts  of  these  fluids  are  therefore  in  constant  motion  while  heating ;  but  if 
this  motion  be  prevented  or  obstructed,  fluids  form  the  most  perfect  barriers  to  heat  that 
are  known.  It  is  for  this  reason  that  double  sashes  to  apartments  are  much  used  in  Russia 
and  other  northern  countries,  because  the  confined  air  between  them  does  not  admit  of  the 
passage  of  heat  through  it. 

286.  Count  Itumford  found  that  the  non-conducting  property  of  air  was  much  increased  by 
mixing  with  it  some  light  loose  substances,  as  wool,  or,  what  is  best  of  all,  eider  down  ;  and 

he  very  ingeniously  explains  the  reason  why  these  and  similar  substances  are  so  efi"ectiial 
in  forming  warm  clothing.  He  observes,  that  "  the  warmth  of  the  wool  and  fur  of  beasts 
and  of  the  feathers  of  birds,  is  undoubtedly  owing  to  the  air  in  their  interstices,  which 
air,  being  strongly  attracted  by  these  substances,  is  confined,  and  forms  a  barrier,  which 
not  only  prevents  the  cold  winds  from  approaching  the  body  of  the  animal,  but  which 

,  opposes  an  almost  insurmountable  obstacle  to  the  escape  of  the  heat  of  the  animal  into 
the  atmosphere.  In  the  same  manner  the  air  in  snow  serves  to  preserve  the  heat  of  the 
earth  in  winter.  The  warmth  of  all  kinds  of  artificial  clothing  may  be  shown  to  depend 
upon  the  same  cause ;  and,  were  this  circumstance  more  generally  known,  and  more 
attended  to,  very  important  improvements  in  the  management  of  heat  could  not  fail  to 
result  from  it.  A  great  part  of  our  lives  is  spent  in  guarding  ourselves  against  the 
extremes  of  heat  and  cold,  and  in  operations  in  which  the  use  of  fire  is  indispensable ;  and 
yet  how  little  progress  has  been  made  in  that  most  important  art — the  management  of 
heat!"  .  .  .  . 287.  TTie  mode  in  which  heat  is  communicated  to  water  in  our  ordinary  processes  is  a  very 
interesting  and  useful  subject  of  inquiry.  We  have  already  stated  that  it  is  not  heated  in 
the  same  way  as  solids,  and  we  have  briefly  explained  the  manner  in  which  its  tem- 

perature is  raised  ;  but,  as  the  heating  of  water  forms  a  very  important  part  of  our  subject, 
we  must  enter  more  minutely  into  some  of  its  details. 

And,  first,  it  is  proper  to  be  known  that,  until  Count  Rumford  published  his  very  curious 
obsei-vations,  it  had  not  struck  philosophers  that  there  was  any  remarkable  difference  in 
the  mode  of  heating  water  or  other  fluids,  and  solid  substances ;  and  it  is  worth  while  to 
mention  the  circumstance  that  led  him  to  make  so  valuable  a  discover}',  because  it  points 
out,  in  a  striking  manner,  the  utility  of  observing  with  attention,  and  reflecting  upon, 
many  of  the  ordinary  occurrences  that  are  continually  happening  around  us.  Wishing 
to  cool  some  spirits  of  wine  in  a  wide  glass  tube,  he  placed  it  in  a  window ;  after  a  short 
time,  casting  his  eye  upon  the  tube,  he  observed  some  particles  of  dust  which  had  got  in 
moving  upwards  and  downwards  with  considerable  celerity,  and  it  struck  him  that  these 
motions  were  too  regular  to  be  accidental.  He  continued  to  observe  them  with  attention, 
and  saw  that  they  diminished  gradually  as  the  fluid  lost  its  heat,  and  ceased  altogether 
when  it  was  cold.  He  found  also  that  these  motions  were  renewed  upon  every  fresh 

application  of  heat.  He  afterwards  converted  this  into  a  beautiful  experiment  by  employ- 
ing minute  grains  of  amber  instead  of  the  dust,  by  means  of  which  the  motions  were  ren- 

dered much  more  visible.  Reflecting  upon  this  experiment,  and  varying  it  in  many  ways, 
he  at  last  was  convinced  that  these  motions  were  entirely  owing  to  currents  in  the  fluid, 

and  that  it  was  by  these  currents  that  the  cooling  and  also  the  heating  of  liquids  is  effected. 
When  any  part  of  the  water  is  heated,  and  particularly  if  it  be  that  at  the  bottom,  which 
is  the  case  when  a  vessel  full  of  water  is  put  on  the  fire,  it  expands,  becomes  speci- 

fically lighter,  and,  as  we  stated  above,  rises  to  the  surface,  and  sends  down  an  equal 
portion  to  be  also  heated  :  when  this  is  effected,  the  portion  sent  down  rises  for  the  same 

reason,  and  displaces  another  portion  ;  and  in  this  way  there  is  a  continual  change  of  place 
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nmong  the  parts  of  the  fluid,  and  ascending  and  descending  currents  established,  until  the 
il-hole  has  received  the  same  temperature.  In  the  case  of  cooling,  the  motions  will  be 

itimilar ;  the  surface  will  cool  first,  and  this  water  will  descend :  the  same  will  happen  to 

rt'hat  arrives  at  the  top,  which  will  also  descend  when  it  is  cooled,  and  so  on  till  the  whole 

i  i  equal.  From  this  we  may  see  the  reason  why  water  is  sooner  heated  or  cooled  in  a 
hhallow  than  in  a  deep  vessel :  the  currents  upwards  and  downwards  having  less  space  to 
r.-averse,  the  change  of  the  whole  is  sooner  effected. 

288.  It  is  obvious,  from  what  has  been  said,  that  water  cannot  be  heated,  except  in  a  very 

Treat  length  of  time,  by  applying  heat  to  its  surface.  This  may  be  easily  shown  by  a  simple 

experiment.  Put  some  cold  water  into  a  deep  glass  tumbler,  and  hold  just  over  the  sur- 
aace  an  iron  heater  made  red  hot ;  although  the  water  at  the  surface  will  receive  some 

ideat,  this  will  not  extend  downwards,  and  the  whole  will  be  scarcely  warmed  in  a  very 

oDng  time.  Even  if  some  ether  be  poured  upon  the  surface,  and  set  fire  to,  it  will  biu-n 
illll  away,  and  yet  very  little  heat  will  be  commtmicated  to  the  water. 

To  heat  water  effectually,  therefore,  the  heat  must  be  applied  at  the  bottom  of  the  vessel 
oontaining  it ;  little  effect  is  produced  even  if  it  be  applied  to  the  sides  of  the  vessel. 

289.  As  it  is  very  important  to  have  a  clear  idea  of  various  circumstances  respecting  the 
•■•oiling  of  water,  it  will  be  worth  while  to  make  the  following  easy  experiment.  Fill  a 
■Florence  flask  (one  of  those  in  which  salad  oil  is  imported)  about  half  full  of  water,  and 
ililace  it  over  a  spirit  lamp,  or  chafing-dish  of  charcoal.  In  a  few  minutes,  very  minute 
"uubbles  will  rise  from  the  bottom  to  the  surface ;  these  consist  of  air  that  is  always  com- 
liiined  with  water  in  a  natural  state,  and  which,  being  rendered  elastic  by  the  heat,  sepa- 
late  from  the  water.  A  motion  will  soon  be  perceived  in  the  water,  which  will  be  more 
evident  if  a  few  particles  of  dust  be  thrown  into  it ;  this  motion  is  occasioned  by  the 
uurrents  which  we  have  already  mentioned.  At  the  same  time  it  will  be  seen  that  some 
luubbles  of  steam  form  at  the  bottom  where  the  heat  is  applied,  and  rise  upwards ;  but 

nnany  of  these,  instead  of  arriving  at  the  sui-face,  will  disappear  in  the  middle,  being  con- 
densed again  by  the  cold  of  the  water  in  the  upper  part.  A  hissing  or  simmering  will 

now  be  heard,  owing  to  the  foi-mation  of  the  bubbles  of  steam  ;  the  latter  also  increase  in 
muantity,  and  agitate  the  water  in  their  ascent,  which  is  the  cause  of  what  is  termed  ebul- 
lAtion.  At  last  this  bubbling  becomes  rather  violent,  and  much  vapour  rises  from  the 
uurface,  which  shows  that  the  water  is  near  to  boiling.  The  vapour  lastly  becomes  steam, 
and  the  ebullition  is  at  its  height. 

If  the  bulb  of  a  thermometer  be  plunged  into  the  water  thus  made  to  boil,  the  mercury 
rviU  gradually  rise  till  it  reaches  to  212°  ;  but  it  will  rise  no  higher,  however  long  it  may 
loe  kept  there,  or  however  the  fire  may  be  urged ;  by  which  we  find  that  water  cannot  be 
laeated  in  an  open  vessel  to  more  than  212°.  The  steam  that  rises,  if  examined  close  to 
bhe  water,  will  show  the  same  degree  of  heat.  212  degrees  of  Fahrenheit's  thermometer 
^which  is  that  commonly  used  in  England)  is  called  the  boiling  point  of  water :  and  as  soon 
las  this  fluid  is  heated  in  a  vessel  without  a  cover,  or  with  one  loosely  fitted  on,  up  to  212°, 
It  is  converted  into  steam,  as  we  have  seen  in  the  experiment. 

It  is  necessary  also  to  observe  here,  that,  though  212°  be  the  boiling  point  of  water,  it  is 
jQOt  that  of  all  liquids:  thus  spirits  of  wine  boils  at  176°  ;  ether  at  96°  ;  while,  on  the 
)t>ther  hand,  turpentine  requires  316°,  and  mercury  even  662°.  Salt  water  requires  more 
toeat  to  make  it  boil  than  fresh ;  and  hence,  when  it  is  wished  for  some  purposes  to  make 
•▼ater  several  degrees  hotter  than  212°,  salt  is  added  to  it.  Syrup  requires  220°  to  make tt  boil. 

Another  fact  may  be  mentioned.  The  substance  of  which  the  vessel  is  made  has  some 
unfluence  upon  the  boiling  points  of  a  liquid  :  thus  water  boils  at  212°  in  a  metallic  vessel, 
lout  in  one  of  glass  it  will  not  boil  till  it  is  heated  to  214°  :  water,  therefore,  can  be  made 
Vl°  hotter  in  a  glass  vessel  than  in  one  of  metal. 

290.  The  boiliyig  of  every  liquid  is  merely  the  conversion  of  it  into  the  state  of  elastic  vapour 
by  means  of  heat ;  and  since  various  fluids  have  different  degrees  of  volatility,  they,  of  course, 
liooil  at  different  degrees  of  temperature.  Thus,  sulphuric  ether  boils  at  98°  ;  alcohol  at 
1176°  ;  water  at  212°  ;  turpentine  at  31 6°  ;  sulphuric  acid  at  546°  ;  and  mercury  at  662°  ; 
^Jcarccly  any  two  liquids  agreeing  exactly  in  their  boiling  points.  Of  this  fact,  advantage 
-s  taken  in  various  processes ;  for  instance,  when  two  liquids,  as  alcohol  and  water,  having 
lifferent  degrees  of  volatility,  are  mixed  together,  they  are  easily  separated  by  a  heat 

:!.hat  shall  raise  one  in  vapour  but  not  the  other ;  and  this  forms  the  foundation  of  the  art 
>bf  distillation. 

291.  But  the  pressure  of  the  atmosphere  modifies  in  a  considerable  degree  the  volatility 
nf  liquids ;  for  if  that  pressure  be  more  considerable  than  usual,  which  is  indi- 
sjated  by  the  barometer  being  high,  it  requires  more  than  the  ordinary  degree  of  heat  to 
raise  the  liquid  into  vapour.  In  speaking  of  the  boiling  points,  therelbre,  we  always  sup- 
wose  that  the  pressure  of  the  atmosphere  is  that  which  most  usually  prevails,  or  which 
iKeeps  the  barometer  up  to  thirty  inches.  Water  at  this  degree  of  pressure  boils  at  212° ; 
tit)ut  if  the  pressure  be  considerably  less,  and  the  barometer  fall  down  very  low,  water 

F 
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will  boil  or  become  steam  with  a  less  degree  of  heat.  This  fact  is  neglected  in  speaking 
on  the  subject  in  ordinary  cases ;  but  there  are  other  cases  when  the  difference  is  very 
striking.  For  instance,  if  we  ascend  a  mountain,  or  even  a  very  high  hill,  where  the 
barometer  would  fall  sensibly,  we  should  find  that  water  would  boil  although  the  ther- 

mometer indicated  the  temperature  to  be  several  degrees  below  212°;  and  there,  conse- 
quently, it  would  be  impossible  in  an  open  vessel  to  heat  water  up  to  that  point,  since, 

before  it  reached  it,  it  would  he  converted  into  steam ;  even  an  elevation  of  a  few  hundred 
feet  will  make  a  difference  of  a  degree.  In  every  case,  however,  when  water  is  converted 
into  steam  by  heat,  it  is  proper  to  say  that  it  boils,  although  the  temperature  may  be  less 
than  212°.  So  accurate  is  this  law,  that  the  heights  of  mountains  are  now  measured,  by 
ascertaining  with  the  thermometer,  the  degree  at  which  water  boils  on  their  tops. 

292.  A  vert/  important  application  has  been  made  of  this  curious  fact.  As  it  is  possible 
to  exhaust  the  air  over  the  surface  of  a  liquid  in  a  closed  vessel,  we  can  take  away  the 
pressure  of  the  atmosphere  entirely  from  it,  and  thus  boil  it  in  vacuo ;  and  by  this  contri- 

vance water  can  be  made  to  boil  even  at  72°,  which  is  the  heat  of  the  human  body. 
293.  On  the  contrary,  if  we  give  additional  pressure  to  the  surface  of  the  water,  the 

steam  is  less  easily  produced,  and  the  water  requires  a  much  greater  degree  of  heat  to 
make  it  boil,  which  might  be  done  by  forcing  in  more  air  upon  the  surface  of  the  water ; 
but  this  is  not  necessary,  for  the  steam  itself,  if  confined  where  formed,  presses,  by  its  elas- 

ticity, upon  the  surface  of  the  water  in  the  same  manner  as  condensed  air  would  do.  All 
that  is  required,  therefore,  is  to  fix  down  the  lid  of  the  vessel  in  which  the  water  boils, 
and  the  steam,  which  begins  to  form,  not  being  able  to  escape,  will  have  the  same  effect 
as  atmospheric  pressure ;  and  the  temperature  of  the  water  may  then  be  raised  even  to 
500°  or  to  600°,  in  which  case  its  solvent  powers  will  be  proportionally  increased. 

This  is  the  principle  of  the  vessels  called  digesters,  employed  in  cookery. — See 
"  Kitchen  Furniture."  But  as  steam,  when  confined,  has  a  prodigious  elastic  power,  care 
must  be  taken  such  vessels  are  sufficiently  strong  to  resist  its  power,  otherwise  they 
would  burst,  as  if  by  gunpowder,  an  accident  with  which,  unfortunately,  we  are  too  well 
acquainted  in  steam  navigation.  To  guard  against  this,  safety  valves  are  necessary  ;  that 
is,  valves  which  open  outwards,  and  suffer  the  steam  to  escape  through  them  as  soon  as 
its  strength  becomes  too  great  for  the  safety  of  the  boiler. 

294.  Steam  is  a  particular  state  of  water;  it  is  aqueous  gas,  having  always  the  heat  of  21 2°, 
and  is  itself  quite  transparent  and  invisible,  like  the  common  air,  whilst  it  is  kept  at  that 
heat ;  but  no  sooner  is  it  cooled  in  the  slightest  degi-ee,  than  it  is  condensed  into  a  visible 
vapour.  This  may  be  seen  in  a  common  tea-kettle  when  it  is  boiling ;  the  steam  from 
the  spout  is  not  visible  till  it  is  nearly  an  inch  fi-om  the  orifice  :  it  issues  quite  transparent, 
but  soon  becomes  a  little  condensed  and  visible  by  the  cold  of  the  atmosphere.  Though  the 
steam  that  rises  from  the  surface  of  the  boiling  of  water  in  an  open  vessel  is  visible,  being  in 
the  state  of  vapour  just  mentioned,  yet  this  soon  disappears,  having  been  dissolved  by  the 
air  in  which  it  mingles  ;  but  if  the  vessel  be  closed,  and  have  a  pipe  connected  with  it  as, 
for  instance,  with  the  spout  of  a  tea-kettle,  the  lid  of  which  fits  very  close,  the  steam 
maybe  conducted  in  a  transparent  state,  and  of  the  temperature  of  212°,  to  a  consi- 

derable distance,  and  may  be  applied  to  many  purposes. 
295.  But  steam  requires  to  be  kept  up  to  this  heat  of  212°  ;  for  if  it  meet  with  any  colder 

substance,  it  will  be  robbed  of  part  of  its  heat,  and  it  then  immediately  returns  to  the  state  of 
water,  which  is  called  the  condensation  of  the  steam.  This  may  be  easily  perceived  by 

holding  any  cold  substance  in  the  steam  that  issues  from  a  tea-kettle,  when  it  will  be 
condensed  in  drops  of  water  upon  the  surface. 

296.  Steam  is,  itself,  while  in  that  state,  perfectly  dry,  and  it  is  only  when  it  is  condensed 
that  it  exhibits  moisture,  when,  in  fact,  it  is  returning  to  the  state  of  water,  which,  we 

have  observed,  it  always  does  when  let  loose  into  the  atmosphere,  or  brought  into  contact 
with  a  surface  colder  than  itself.  The  process  of  distillation  gives  a  good  example  of  the 
condensation  of  steam.  The  water,  by  being  boiled  in  the  still,  rises  as  steam  into  the 

still  head,  from  which  it  passes  in  that  state  into  the  worm ;  it  is  there  condensed,  and  runs 
out  in  the  state  of  a  liquid.  ,• ,  i     7  j  • 

297.  We  have  stated  that  caloric  or  heat  is  thrown  off  from  thesurface  of  a  solid  hot  bo(iy,in 

straiqiu  lines :  and  as  it  proceeds  in  every  direction  like  radii  from  the  centre  to  the  cir- 
cumference of  a  circle,  it  is  said  to  radiate  from  the  body. 

That  heat  is  really  emitted  in  this  manner,  and  not  conveyed  by  a  current  of  air  or  any 
other  means  is  obvious  from  the  following  considerations.  If  a  heated  ball  be  suspended, 

in  the  air,  heat,  which  emanates  from  it,  will  be  felt  by  the  hand  at  some  distance  from 

the  ball  and  nearly  as  much  below  as  above  the  ball :  but  a  current  of  heated  air  can 

only  ascend,  and  therefore  could  not  convey  the  heat  downwards  ;  neither  can  the  heat  be 

prouagated  by  the  conducting  power  of  the  air ;  for  this  fluid  is  almost  a  perfect  
non- 

conductor of  heat.  It  is  radiant  heat  that  we  receive  from  the  sun.  and  it  is  likewise 

radiant  heat  wliich  we  feel  in  approaching  a  common  fire,  which  sends  off  rays,  as  we 

have  stated.    The  rays  of  the  sun's  heat  are  always  accompanied  by  those  of  light,  these 
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lormingtwo  distinct  sets  of  rays  :  but  heated  iron  can  radiate  heat  unaccompanied  by  light : 
and  the  rays  of  heat  from  a  lire  are  not  exactly  of  the  same  nature  as  those  of  the  sun  : 
i»r  instance,  the  latter  pass  readily  through  a  pane  of  glass,  but  the  heat  from  the  fire  is 
lilmost  entirely  stopped  by  the  glass. 
298.  When  the  rays  of  radiant  heat  strike  upon  the  surface  of  a  solid  body,  they  are  either 

.  "fleeted  from  the  surface,  or  are  absorbed  by  it :  in  general,  both  these  effects  partly  happen  s. 
':'he  reflection  of  heat  follows  very  nearly  the  same  laws  as  those  of  light.  (See  the  Chapter 
on  Light.) 

The  rays  from  the  sun  proceed  in  lines  parallel  to  each  other ;  and,  as  is  well  known, 
laay  be  collected  into  a  focus  by  a  concave  mirror,  so  as  to  set  fire  to  substances  placed  in 
bae  focus  :  but  the  rays  of  heat,  as  well  as  of  light  from  a  candle  or  lamp,  always  diverge  ; 
nnd  the  rays  from  a  fire  proceed  from  it  in  aU  directions. 
We  may  observe,  that  the  radiation  of  heat  from  the  sun,  when  accompanied  by  light, 

aas  long  been  known  ;  but  it  is  a  modern  discovery  that  heat  radiates  likewise  from  every 
(X)t  body,  even  if  not  luminous,  as  a  piece  of  heated  iron,  in  invisible  rays,  that  are  subject 
1 )  the  same  laws  of  reflection  as  those  that  are  accompanied  by  light.  The  reflection  of 
hhis  heat  is  practically  well  known  in  some  cases  to  the  cook,  who  places  a  tin  screen  to 
eeflect  heat  upon  meat  when  roasting ;  but  all  bodies  reflect,  in  a  radiant  manner,  heat 
rbhich  strikes  upon  them  :  polished  surfaces  reflect  most  heat  as  well  as  light. 
299.  Such  part  of  the  radiant  heat  as  strikes  upon  a  body  and  is  not  reflected,  is 

hbsorbed  by  it,  for  no  part  of  the  heat  is  lost.  The  heat  which  is  absorbed  remains  in  the 
oody,  and  raises  its  temperature :  and  as  it  is  the  remainder  after  reflection  only  that  is 
bbsorbed,  it  follows,  of  course,  that  those  substances  which  reflect  the  most  absorb  the  least ; 
mus  pieces  of  polished  metal,  as,  for  example,  fire-irons,  placed  near  the  fire,  will  reflect 
laore  heat  than  equal  pieces  not  polished,  but  will  not  themselves  become  so  warm  in  the 
same  time  as  if  they  were  not  polished,  and,  of  course,  can  be  more  easily  handled. 

300.  It  has  lately  been  discovered  that  heated  bodies  radiate  heat  very  differently,  according 
'  >  the  nature  of  their  surface.  If  a  surface  be  polished,  it  will  radiate  less  when  heated, 
liaough  it  wiU  reflect  more  heat,  than  if  it  be  rough  :  thus  a  polished  tea-pot  full  of  boiling 
i.'ater  will  radiate  heat,  or  in  other  words,  part  with  its  heat,  more  slowly  than  if  it  is  not 
oolished  ;  and,  of  course,  vessels  of  polished  metal  are  more  effectual  in  keeping  things  hot 
ban  those  of  any  substance  not  polished.  This  principle  has  been  applied  practically  in 
laany  ways,  which  may  easily  suggest  themselves.  A  tea-kettle  or  a  coffee-pot  kept  bright, 
fi  ill  preserve  their  contents  longer  hot  than  if  suffered  to  become  duU  ;  and,  on  the  con- 
rary,  an  iron  stove,  to  warm  an  apartment,  should  always  be  dull  and  not  polished,  since 
;  is  to  give  out  heat,  and  not  to  retain  it.  It  is  observed  that  metals  are  the  worst 
aadiators. 

301.  Colour  has  a  considerable  influence  upon  tlie  absorbing  poiver  of  bodies,  and,  of  course, 
ppon  the  degree  to  which  they  are  heated  by  calorific  rays.  Black  colours  absorb  most 
l^eat,  and  white  the  least.  To  show  this,  pieces  of  cloth  of  different  colours  have  been 
siiid  on  snow,  and  it  was  found  that  when  the  sun  shone,  the  snow  was  melted  most  imder 
liae  black  cloth,  and  least  under  the  white  ;  the  other  colours  absorbed  in  the  following 
iwder  next  to  black,  blue,  green,  red,  and  yeUow.  Hence  a  black  hat,  or  coat,  will  become 
narmer  in  sunshine  than  a  white  one.  The  degi-ee  in  which  these  colours  reflect  heat 
ri  iU,  of  course,  be  in  the  contrary  order  to  that  in  which  they  absorb. 

302.  Transparent  bodies  are  scarcely  at  all  heated  by  the  rays  of  heat  in  their  passage 
\mrough  them  :  thus  those  from  a  fire  do  not  warm  the  air  of  the  room  immediately.  The 
naanner  in  wliich  heat  is  communicated  to  the  air  from  the  fire  is  the  following.  The  rays 
iff  heat  proceeding  from  the  fire,  strike  against  some  solid  objects  on  the  sides  of  the 
ppartment ;  and  such  part  of  them  as  is  not  reflected,  is,  as  we  have  stated,  absorbed,  and 

»'Cts  in  warming  what  they  strike  upon  ;  the  parts  so  warmed  then  communicate  a  portion 
iiT  their  heat  to  the  air  immediately  in  contact  with  them  by  the  mode  of  conduction 
xxplained  above.  This  portion  of  air  becomes  expanded,  rises,  as  in  the  heating  of  water, 
nad  is  succeeded  by  another  portion  of  air,  which  also  receives  heat  by  conduction  ;  and 
hius,  as  long  as  the  fire  continues,  it  first  warms  the  solid  bodies  by  radiation,  and  then  the 
inr  in  contact  with  them,  by  conduction.  In  the  same  manner  the  rays  of  heat  thrown 
ippon  water  from  a  burning-glass  would  have  very  little  effect,  if  any,  upon  the  water, 
ncept  that  it  strikes  upon  the  bottom  of  the  vessel  and  warms  it,  the  bottom  communicating 
h'le  heat  so  received  to  the  water. 

303.  The  sense  of  tmwh,  which  affords  us  the  most  obvious  means  of  learning  the  presence 
If  heat,  is  a  very  inaccurate  measure  of  its  quantity  Whatever  has  a  higher  temperature 
liaan  our  hand  at  the  time  will  feel  warm  on  toucliing  it,  because  heat  will  then  pass  from 
I .  to  us  ;  and,  on  the  contrary,  whatever  has  less  heat  than  our  hand  will  feel  cold, 
i*ecanse,  on  touching  it,  heat  will  leave  onr  hand.  Hence  the  ap|)arent  temperature  of 
inny  body  is  merely  relative  to  that  of  our  bodies  at  the  time,  and  not  dependant  upon  its 
I  ctual  temperature.  A  good  conductor  of  heat,  as  a  piece  of  metal,  will  impart  heat  more 
r-f eely,  and  absorb  or  abstract  it  more  rapidly,  than  a  bad  conductor,  such  as  a  piece  of  wood  j 
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and  hence  -will  appear  hotter  or  colder  than  the  latter,  though  their  actual  temperatures 
be  the  same.  If,  therefore,  we  were  to  depend  upon  the  touch  alone  in  ascertaining  the 
temperatures  of  different  bodies,  we  should  fall  into  many  errors. 

304.  The  only  accurate  mode  of  measuring  the  degree  of  heat  is  by  the  use  of  Vie  Oiermo- 
meter,  which  is  a  little  instrument  of  indispensable  necessity  in  many  domestic  processes. 
It  consists  of  a  glass  tube,  having  a  ball  or  bulb  blown  at  one  end,  the  bulb  and  part  of 
the  stem  being  filled  with  some  fluid,  the  expansion  and  contraction  of  which  by  heat  or 
cold,  marks  the  change  of  temperature  in  any  substance  it  is  plunged  into.  A  simple 
rod  of  metal  expands  and  contracts  as  we  have  stated  ;  but  the  change  is  too  small  to  be 
easily  measured.  Fluids  expand  much  more  than  solids,  and  mercury  is  found  to  be  the 
most  convenient  fluid  for  ordinary  thermometers.  The  fluid  in  the  bulb,  when  it  expands, 
forces  its  way  up  the  bore  of  the  stem,  which,  being  extremely  fine,  the  rise  or  fall  is 
easily  perceived  on  the  least  change  of  buUi,  and  consequently  of  temperature  :  a  scale  is  at- 

tached to  the  stem,  for  the  purpose  of  measuring  this.  Two  principal  points  are  first  marked 
on  the  scale  ;  that  where  the  mercury  sinks  to  when  the  bulb  is  plunged  into  ice,  or  water 
just  freezing,  which  is  called  the  freezing  point :  and  that  where  the  mercury  would  rise  to 
when  the  instrument  is  put  into  boiling  wSiteT,  is  called  the  boiling  point.  The  first  is  marked 
32°,  and  the  latter  is  marked  2 12°,  and  the  space  between  them  is  accurately  divided  into  the 
parts  between  these  two  numbers  ;  farther,  32  such  parts  are  placed  below  the  freezing 
point,  and  the  lowest  is  marked  0,  and  is  termed  Zero.  This  mode  of  dividing  the  scale 

is  that  which  was  first  employed  by  Fahrenheit,  and  hence  it  is  called  Fahrenheit's  scale, 
whicji  is  universally  used  in  Britain.  All  the  degrees  of  heat  which  we  shall  mention  in 
this  work  are  according  to  this  scale.  On  the  Continent,  other  scales  are  used,  and  a 
certain  calculation  is  required  to  convert  the  degrees  of  these  scales  to  that  of  Fahrenheit 
It  sometimes  happens  that  degrees  of  cold  are  to  be  measured ;  so  intense  as  to  freeze 
mercury,  and  to  cause  it  to  become  solid  :  then  a  thermometer  fiUed  with  spirits  of  wine 
must  be  employed,  as  this  resists  the  most  intense  cold  without  freezing  ;  and  when 
degrees  of  heat  are  so  high  as  to  cause  mercury  to  boil,  no  thermometer  can  be  employed, 
and  recourse  must  be  had  to  an  instrument  called  a  pyrometer,  the  best  of  which  consists 
of  bars  of  some  metal  difficult  of  fusion,  the  expansion  of  which  measures  the  heat. 

CHAP.  II. 

THE  VARIOUS  METHODS  OF  -WARMING  DOMESTIC  BUILDINGS.  ^ 

305.  The  various  methods  which  have  been  put  in  practice  for  producing  a  proper  tem- 
perature in  the  interior  of  our  buildings,  may  be  reduced  to  the  following.  1.  Warming 

by  fires  burning  in  open  chimney  fire-places.  2.  By  flues  under  the  floors,  or  in  the 
walls.  3.  By  close  stoves  of  brick,  earthenware,  or  metal,  erected  in  the  apartments. 
4.  By  pipes  kept  full  of  steam.  5.  By  pipes  full  of  hot  water.  6.  By  streams  of  heated 
air  sent  into  the  apartments.  7.  By  combinations  of  these  methods.  We  shall  treat  of 
these  various  modes  separatel}',  and  we  shall  reserve  our  observations  on  their  com- 

parative advantages  until  we  have  given  a  description  of  each. 

Sect.  I. 

WARMING  BY  CHIMNEY  FIRE-PLACES. 

306.  Fires  in  open  chimney  fire-places  constituting  the  general  method  of  warming 
apartments  in  Britain,  it  is  necessary  for  those  who  wish  to  derive  all  the  advantages 
■which  this  method  affords,  to  pay  some  attention  to  the  subjects  of  combustion,  of  fuel, 
and  the  construction  of  chimneys. 

SuBSECT.  1 .  —  Of  Combustion. 

307.  The  true  nature  of  the  combustion  of  fuel  was  never  understood  until  it  was  illustrated 
by  modern  chemistry :  before  that  time,  all  reasoning  respecting  it  was  very  erroneous, 
and  often  absurd.  It  is  only  by  learning  a  few  chemical  principles  that  just  ideas  can 
be  entertained  on  this  subject,  and  these  are  essential  towards  the  proper  management  of 
artificial  heat. 

308.  All  the  fuel  for  making  fires  is,  or  has  been  originally,  of  a  vegetable  or  animal 
nature,  and  chiefly  tlie  former.  We  here  refer  the  reader  to  that  part  of  our  work  where 
we  treat  of  the  chemical  analysis  and  composition  of  animal  and  vegetable  substances,  in 
Book  VI F.,  "On  Food,"  and  where  the  elementary  principles  of  which  they  consist  are 
particularly  described  :  indeed,  we  consider  it  quite  necessary  that  this  should  be  studied 
before  the  subject  of  combustion  be  entered  upon.    But  to  save  him  some  trouble,  and  to 
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rrve  our  present  purpose,  we  shall  here  enumerate  a  few  of  the  principal  circumstances, 
hhich  will  be  more  fully  explained  afterwards. 

:;309.  All  animal  and  vegetable  substances  (to  which  classes  we  have  stated  fuel  belongs')  are 
rmposed  of  a  few  elementary  ingredients  :  these  are  oxygen,  hydrogen,  carbon,  and  nitro- 
'Bn  ;  but  the  latter  is  seldom  found  in  vegetables,  though  never  wanting  in  animal  sub- 
naces.  Wood,  a  very  general  fuel,  is  composed  of  oxygen,  hydrogen,  and  carbon  :  and 
'jal,  which  is  of  a  vegetable  origin,  consists  of  the  same  principles,  but  having  less  oxygen 
ian  recent  vegetables,  and  sometimes  it  has  a  little  nitrogen.  Two  of  these  elements  are 
isily  conceived,  the  hydrogen  and  carbon  :  for  the  first  of  these  is  now  familiar  to  us,  as 
ling  a  portion  of  what  is  called  coal  gas,  and  the  last  is  the  pure  basis  of  charcoal ;  the 
[x;ygen  wUl  perhaps  be  better  comprehended  when  we  speak  of  atmospheric  air.  We 
liast  the  unscientific  reader  will  not  feel  alarmed  at  this  enumeration,  since  we  can  assure 
nm,  that  however  difficult  it  may  be  at  first  to  follow  us  in  the  path  we  are  tracing  out, 
vwill  be  found  perfectly  easy  with  a  little  patience. 
f310.  Air  being  absolutely  necessary  to  the  combustion  of  fuel,  we  must  likewise  beg  the 
aader's  attention  while  we  describe  its  nature.  It  is  not  known  to  half  the  world  that 
ee  air  which  surrounds  us  is  a  substance,  it  being  quite  invisible,  and  appearing  to  afford 
1 1  resistance  to  the  touch  of  the  common  observer.  But  its  invisibility  is  owing  to  its 
Trfect  transparency  and  want  of  colour  ;  and  we  are  immersed  in  this  thin  elastic  fluid 
;  a  fish  is  in  clear  water,  which  to  him  is,  no  doubt,  equally  invisible.  That  air  is  a  sub- 
lance  can  be  shown  by  the  apparatus  called  an  air-pump,  by  which  we  can  draw  it  out 

a  glass  jar,  and  then  its  actual  weight  can  be  ascertained.  It  can  be  felt,  likewise  ; 
nace  the  hand,  when  moved  very  rapidly  backwards  and  forwards  through  it,  meets  with 
ee  same  kind  of  resistance,  though  in  a  less  degree,  that  a  stick  does  when  moved  through 
aater.    Wind  is  nothing  more  than  a  stream  or  rapid  current  of  this  invisible  fluid. 
The  air  of  the  atmosphere  is  not,  as  was  once  supposed,  a  simple  body  or  element.  It  is 

)»w  known  to  be  composed  essentially  of  two  kinds  of  air  or  gas,  united  together  ;  and  mo- 
;nrn  chemistry  has  separated  these  from  each  other  :  it  is  likewise  fovmd  that  the  properties 

'f  these  two  kinds  are  very  different  from  each  other,  and  also  from  the  common  air  result- 
ing from  their  combination.  The  names  given  to  these  gases,  which  form  the  constituents 

'  i' atmospheric  air,  are  oxygen  gas  and  nitrogen  gas. 
;  3 1 1 .  Oxygen  gas  is  that  portion  of  the  common  air  which  conduces  to  the  support  of 
mr  life  when  we  breathe  ;  and  hence  it  has  also  been  named  vital  air.  In  respiration,  or 
rv-eathing,  we  di-aw  in  air  to  our  lungs,  which  sepai'ate  it  into  the  two  constituent  parts, 
iitaining  the  oxygen,  which  then  mixes  with  our  blood,  and  enters  into  our  system.  It  is 
li.is  kind  of  air,  likewise,  which  supports  the  combustion  of  a  fire,  which  cannot  burn  with- 
mt  it  any  more  than  we  could  live  without  it. 
■  312.  Nitrogen  gas,  the  other  portion  of  atmospheric  air,  and  which  we  throw  out  in  breath- 
igg,  has  no  action  in  the  support  of  life  or  the  combustion  of  fuel :  on  the  contrary,  if 
*e  were  to  breathe  it  by  itself  we  should  be  suffocated,  and  a  fire  supplied  with  it  woiild 
isstantly  be  extinguished  :  hence  we  cannot  breathe  the  same  air  over  and  over  again. 
Although  we  have  said  that  common  air  is  composed  of  oxgen  gas  and  nitrogen  gas, 

EBt  it  always  contains  a  very  small  portion  of  some  other  airs  or  gases,  which  we  must 
leention  as  essential  to  our  subject.  Of  these  carbonic  acid  gas  is  the  most  constantly  pre- 
innt,  and  in  the  largest  quantity,  this  being  generally  about  one  or  two  per  cent. 
••  313.  Carbonic  acid  gas  is  composed  of  the  element  carbon,  or  the  principle  of  charcoal,  and 

f'  a  portion  of  oxygen,  both  being  chemically  united :  and  it  has  a  slight  degree  of  acidity, fhhence  its  name.  It  is  formed  abundantly  in  nature  Ln  many  instances :  it  is  produced 
glaring  the  fermentation  of  malt  liquors  (for  which  see  Book  VIII.  "  Fermentation  "),  being 
oe.e  gas  which  always  lies  at  the  top  of  the  fermenting  vat,  and  which  feels  so  sharp  to 
hce  nose  when  snuffed  up.  It  is  likewise  this  gas  which  escapes  when  soda  water 
r  •  bottled  porter  are  uncorked.  Carbonic  acid  gas  is,  like  all  the  gases,  except  oxygen,  unfit 
brr  the  support  of  life  or  combustion,  and  is  therefore  a  suffocating  gas ;  but  the  quantity 
piisting  in  the  air  we  usually  breathe  is  not  sufficient  to  be  injurious  to  us;  but,  when  in 
irrge  proportions,  it  is  very  unhealthy.  It  is  sufficient  at  present  to  observe,  that  it  is  abun- 
aantly  produced  by  the  burning  of  charcoal,  and  indeed  of  any  other  fuel.  It  is  heavier 
laan  common  air ;  hence  in  some  cases  it  may  abound  in  the  lower  part  of  an  apartment, 
nhile  the  upper  is  nearly  free  from  it. 
314.  Hydrogen  gas,  or  inflammable  air,  is  now  pretty  well  known,  being  obtained  from 

aal,  and  burned  for  artificial  light.    It  is  indeed  the  cause  of  all  the  flame  from  coal  or 
'ood. 

■31.5.  Having  now  introduced  the  reader  loan  acquaintance  with  the  composition  of  fuel  and 
I  air,  we  shall  proceed  to  show  in  what  manner  each  is  affected  by  the  process  called  com- 
istion.    That  a  combustible  body  shall  burn,  it  must  be  kindled;  that  is,  it  must  be 

■  nought  into  contact  with  another  substance  actually  burning,  and  thus  be  affected  by  heat. 
As  the  simplest  case,  we  will  first  consider  the  combustion  of  charcoal.  Wlien  a  portion 

if  ;■  the  charcoal  is  kindled  or  made  red-hot,  the  carbon  decomposes  the  atmospheric  air 
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surrounding  it,  uniting  to  the  oxygen,  and  thus  forming  carbonic  acid  gas,  heat  and  light 
being  given  out  in  consequence  of  this  process.  If,  therefore,  charcoal  be  burned  in  an 
apartment  without  a  chimney,  the  consequence  will  be  the  production  of  a  large  quantity 
of  this  suffocating  gas,  which,  mixing  with  the  common  air  of  the  place,  may  not  at  first 
prove  fatal,  but  if  suffered  to  accumulate  in  a  great  quantity,  the  room  being  close,  will 
infallibly  prove  so,  as  is  well  known  from  persons  dying  in  consequence  of  sleeping  in  a 
small  room  with  a  pan  of  lighted  charcoal. 

The  combustion  of  wood  or  coal  is  more  complicated  ;  as  they  consist,  not  of  carbon  only, 
like  charcoal,  but  of  the  three  other  principles,  carbon,  hydrogen,  and  oxygen.  When  a  piece 
of  wood  is  kindled,  the  heat  causes  these  elementary  principles  to  separate  and  become  gaseous 
in  the  following  manner.  The  hydrogen  of  the  wood,  united  to  a  portion  of  carbon,  forming 
a  variety  of  carburetted  hydrogen  gas,  or  the  gas  that  burns  in  gas  Ught,  joins  rapidly  to  the 
oxygen  ;  and  this  rapid  union  is  productive  of  that  heat  and  light  which  appears  as  flame  : 
at  the  same  time,  a  certain  part  of  the  hydrogen  only,  uniting  to  the  oxygen,  fomis  water, 
which  becomes  vapour  or  steam  in  this  intense  heat,  and  is  dissipated  or  dissolved  in  the  atmo- 

sphere. Of  the  remaining  carbon  or  charcoal,  a  part  joined  to  oxygen  forms  carbonic  acid 
gas,  which,  being  highly  heated  and  expanded,  and  hence  rendered  specifically  light,  rises 
upwards,  and  is  mixed  with  a  little  pyroligneous  or  acetic  acid,  generated  in  the  combustion, 
and  which  gives  the  penetrating  effect  peculiar  to  wood  smoke,  and  which  is  not  foimd  in 
the  smoke  of  coal.  The  rest  of  the  carbon  remains  at  first  as  charcoal ;  but  this  also  bums, 
and  finishes  by  being  converted  into  carbonic  acid,  as  in  the  case  of  charcoal  above 
mentioned.  From  this  we  see  that  the  wood  in  burning  is  decomposed,  and  separated  into 
its  elementary  constituents,  and  likewise  that  several  other  substances  are  produced ;  for 
it  is  to  be  observed  that  nothing  in  nature  is  ever  destroyed,  the  disappearance  of  any 
material  by  combustion  being,  in  fact,  merely  a  new  arrangement  of  its  parts  in  other  forms. 
The  new  substances,  in  this  case,  are  carbonic  acid  gas,  and  water,  or  rather  aqueous 
vapour :  to  which  we  must  add  nitrogen,  for  that  is  the  remnant  of  the  air,  after  the 
oxygen  was  taken  from  it,  the  nitrogen  having  no  active  part  Ln  the  combustion.  If  wood, 
therefore,  is  made  to  burn  in  a  room  without  a  chimney,  two  deleterious  gases  will  be 
produced,  carbonic  acid  gas,  and  nitrogen  gas,  the  oxygen  of  the  air  being  taken  up  to 
create  the  former  :  and  if  this  combustion  were  to  continue  long  enough,  all  the  oxygen 
would  be  consumed,  and  only  these  two  poisonous  gases  left,  which  are  entirely  incapable 
of  supporting  life.  It  is  obvious,  therefore,  that  to  have  much  wood  in  a  close  room 
without  a  chimney  would  be  as  fatal  to  burn  as  charcoal.  The  same  will  be  the  case  with 
respect  to  any  other  combustible  ;  as,  for  instance,  coal. 

316.  Many  persons  are  deceived  from  charcoal  giving  out  no  smoke,  and  they  are  hence  not 
sensible  of  the  production  of  so  poisonous  a  gas  as  carbonic  acid,  which  is  properly  in- 

visible ;  they  often  suppose,  also,  that  it  is  the  smoke  alone  that  suffocates  in  the  burning 
of  wood  in  a  close  apartment ;  but  the  smoke,  though  disagreeable,  is  not  the  chief  cause 
of  the  suffocation,  which  is  owing  to  the  production  of  the  carbonic  acid,  a  few  inspira- 

tions only  of  which  are  fatal.  Seeing  this  to  be  the  case,  that  all  combustion  produces 
deadly  poisons,  this  process  would  be  fatal  to  us,  were  it  not  for  a  wise  law  of  nature.  The 
heat  produced  by  combustion  causes  all  these  gases  to  expand  and  become  specifically 
lighter  than  the  common  air,  in  consequence  of  which  they  rise  upwards,  which  prevents 
our  breathing  them,  except  they  are  suffered  to  accumulate  in  a  confined  space  ;  and  now 
appears  the  use  of  a  chimney  with  its  flue.  When  fuel  is  burned  in  one  of  them,  all  the 
deleterious  gases  ascend  through  it,  and  escape  into  the  open  air,  without  contaminating 
that  of  the  apartment.  The  ascent  of  the  smoke  enables  us  to  perceive  this  rising  current  ; 
but  the  smoke  itself  is  nothing  more  than  a  small  portion  of  the  fuel  which  has  escaped 
the  combustion,  and  is  carried  up  by  the  ascending  currents  of  the  new  gases  so  produced, 
and  which  we  have  described.  It  is,  indeed,  merely  an  extremely  fine  dust  or  powder, 
which,  when  collected,  is  the  soot  that  attaches  to  the  flue,  a  substance  well  known  to  be 
still  inflammable.  The  smoke  being  visible,  assists  in  estimating  the  rapidity  of  the  ascent 
of  the  gases  that  rise  from  combustion,  but  is  not  itself  so  dangerous  as  the  gas  which 
carries  it  up ;  and,  indeed,  smoke  is  itself  heavier  than  the  atmospheric  air,  and  falls 
down  when  separated  from  the  heated  air. 

317.  The  combustion  of  coal  is  very  similar  to  that  of  wood,  the  elementary  constituents 

being  nearly  the  same.  The  flame  of  both,  as  we  have  stated,  is  owing  to  the  burning  of 
the  hydrogen,  or  rather  the  carburetted  hydrogen,  or  coal  gas  ;  as  charcoal  and  coke  have 
been  both  deprived  of  their  hydrogen  in  the  process  of  charring,  they  cannot,  of  course, 

give  any  flame  ;  neither  can  anthracite,  a  kind  of  natural  coal  having  no  hydrogen,  but 
consisting,  like  coke  or  charcoal,  almost  entirely  of  carbon.  The  nature  of  the  various 
kinds  of  fuel  will  be  described  afterwards,  in  Chap.  III. 

318.  But  besides  the  gases  tvc  have,  just  mentioned,  a  very  small  quantity  of  sulphuretted 
hydroqen,  another  suffocating  gas,  is  gi  ven  off  by  the  burning  of  coal ;  some  of  the  sulphur, 
of  wliich  all  common  coal  contains  a  small  portion,  uniting  with  some  of  the  hydrogen. 

A  part  of  the  carburetted  hydrogen  also  escapes  without  liaving  been  burned,  in  consc- 
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71 luence  of  being  disengaged  when  there  was  not  flame  to  reach  it.  All  these  rise  into  the 
rtmosphere  with  the  smoke  from  a  chimney,  and  do  not  come  into  the  apartment. 

In  this  description  of  coal  by  combustion,  we  have  supposed  it  to  be  perfectly  pure  ;  but 
^5  all  coal  contains  more  or  less,  likewise,  of  earthy  matters  not  combustible,  these  remain, 
fter  the  combustion  is  finished,  in  the  state  of  ashes  ;  of  course,  the  more  impure  the  coal, 
hae  more  ashes  will  be  left. 

319.  We  shall  not  here  enter  upon  the  inquiry,  in  what  manner  is  tlie  heat  generated  by  the 

irrocess  of  combustion  ?  as  this  remains  one  of  the  mysteries  in  nature's  operations  not  yet 
hhoroughly  understood:  it  is  sufficient  to  say  that- it  is  developed  in  consequence  of  the 
iiautual  action  of  the  fuel  and  the  air  upon  each  other,  by  which  the  elements  of  each  are 
eparated,  and  made  to  assume  new  forms.    Some  have  maintained  that  the  heat  is  chiefly 
ontained  in  the  air  in  a  latent  state,  and  is  set  loose  when  combustion  takes  place. 
However  that  may  be,  the  heat  from  combustion  evidently  appears  in  two  states  ;  one 
tart  is  in  the  form  of  radiant  heat,  which  we  explained  in  the  article  "  On  Heat,"  and 
I'hich  is  sent  oif  in  all  directions  from  the  burning  body  ;  this  may  be  absorbed  by  the 
mibstances  it  strikes  upon,  or  may  be  reflected  from  them.    The  other  portion  of  the 
^•enerated  heat  is  combined  with  the  newly  formed  gases  and  vapours,  which  carry  it  with 
hhem  upwards.    This  last  portion  of  the  heat  does  not  act  like  the  radiant  part,  but  may 
lae  communicated  by  conduction,  to  those  substances  on  which  the  heated  gases  strike,  as 
nn  the  case  of  the  flue  of  a  chimney,  or  a  pipe  through  which  the  smoke  rises,  or  is  made 
00  pass. 

S0BSECT.  2. — Construction  of  Chimney  Fire-places. 

320.  A  chimney  fire-place  is  a  recess  in  the  wall  a  b,fig.  53.,  for  the  fire  with  a  flue  over  it, 
ihhat  reaches  to  the  top  of  the  house  for  the  exit  of  the 
FBmoke.  The  sides  of  the  recess  are  called  the  jaimibs 
'i)f  the  chimney  ;  and  the  top  at  the  opening,  or  mantle, 
::,  is  generally  covered  by  an  iron  bar  with  a  flat  arch 
nover  it,  concealed  by  an  ornamental  chimney  piece. 
J  Just  above  this  opening,  the  funnel  is  contracted  to  the 
poroper  size  of  the  flue,  shown  by  the  dotted  line,  and 
ihhe  contraction  is  called  the  throat  of  the  chimney,  d. 

'IThe  horizontal  section  of  the  flue  is  usually  oblong,  not kess  than  fourteen  inches  by  ten  inches,  to  admit  of  the 
I'process  of  sweeping.  Flues  are  also  occasionally  made 
('Cylindrical. 

321.  When  wood  and  peat  were  the  only  kinds  of  fuel 
mn  use,  chimneys  were  made  very  large,  and  the  wood  was 
htanrnt  upon  irons  called  dogs  laid  upon  the  hearth,  a  few  of  which  may  still  be  seen  in  old  man- 
ssions.  About  fifty  years  ago,  when  coal  had  come  into  general  use,  grates  for  burning  it  in 
iwere  universal ;  but  though  the  chimneys  were  considerably  contracted,  the  throats  were  still 
yvery  wide,  as  appears  at  e  in  the  section,  and  the  jaumbs  remained  at  right  angles  to  the 

t'front,  as  shown  in  the  plan  a  b,  the  consequence  of  which  was,  that  the  smoke  was  fre- 
Hquently  .sent  back  into  the  apartment ;  and  that  intolerable  nuisance,  a  smoky  chimney,  was 
\-very  common  ;  while  a  great  part  of  the  air,  that  was  just  warmed  by  the  fire,  made  its 
(■escape  through  the  wide  throat,  producing  a  proportional  current  of  cold  air  towards  the 
tifire-place.  In  consequence  of  this,  a  person  near  the  fire  had  one  side  heated  and  the 
lOther  cooled  ;  added  to  which,  the  fires  were  kept  in  the  grates  so  high  up  from  the  floor, 
I'that  the  feet  were  always  immersed  in  a  stratum  of  cold  air  that  covered  the  lower  part  of 1  the  room. 

322.  In  this  state  our  chimney  fire-places  tuere  found  by  the  celebrated  Count  Bumf ord, 
ito  whom  we  are  under  infinite  obligations  for  teaching  the  true  principles  upon  which 
!  they  ought  to  be  constructed.  Since  that  time,  a  great  reformation  has  taken  place  in 
I  this  part  of  our  domestic  economy,  and  our  open  fires  are 
rrendered  far  more  effective  in  warming  our  apartments, 
jand  have  become  more  comfortable  and  elegant,  as  well 
jas  more  economical,  in  point  of  fuel. 

323.  The  principal  improvements  effected  by  Count  Itum- 
Iford  in  our  chimneys  are  shown  by  the  plan,  g,  fig.  54.,  ele- 
ivation,  h,  and  section,/,  of  a  chimney.  1.  He  brought 
t  the  back  of  the  fire-place  farther  forward  into  the  room 
I  by  building  another  brick  back  within  Ihe  old  chimney. 
:  2.  He  placed  the  jaumbs  inclined,  as  in  the  plan  and 
( elevation  h,  that  they  might  reflect  more  heat  into  the 
I  room.  3.  By  bringing  the  grate  forward,  and  raising 
I  the  new  back  up  above  the  mantle,  the  throat  of  the 

•  chimney  was  much  contracted,  as  in  the  section  /' ; F  4 

I 

Fig.  53. 

3^ 

III 
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and  to  allow  the  chimney-sweeper  to  ascend  the  flue,  an  opening  was  left,  closed  up  by  a 
loose  piece  of  stone,  as  shown  in  the  section,  which  was  taken  down  when  the  chimuey 
was  to  be  swept,  but  replaced  when  that  was  done  :  by  this  contrivance,  the  di-aught 
in  the  throat  was  very  much  increased,  and  by  this  simple  means  alone,  the  greatest 
number  of  smoky  chimneys  were  cured.  4.  The  bottom  of  the  grate  was  considerably 
lowered,  and  brought  down  to  within  six  or  eight  inches  of  the  floor,  by  which  the 
hearth  and  floor  of  the  room  was  much  more  warmed.  5.  By  using  as  little  iron  as 
possible  in  grates,  and  fitting  up  their  interior  with  fire-brick,  they  were  made  not  only 
to  throw  out  more  heat  into  the  room,  but  also  to  make  better  fires. 

Thousands  of  old  chimneys  were  altered  according  to  these  principles  ;  the  number  of 
smoky  chimneys  cured  all  over  the  kingdom  is  scarcely  conceivable  ;  and  much  good, 
upon  the  whole,  has  resulted  from  these  ideas  having  been,  at  least  partially  adopted. 

The  jaumbs  of  chimneys  are  now  almost  universally  Rumfordized,  as  it  is  termed  ; 
that  is,  made  inclmed  when  grates  are  set;  and,  in  the  best  fire-places,  the  fires  are  kept 
lower,  as  well  as  the  mantles.  The  throats  are  frequently  contracted,  though  seldom,  if 
ever,  completely  in  the  Rum  ford  manner.  But  one  of  the  greatest  improvements  in  fire- 

places, namely,  making  the  fire  bum  against  brick  or  stone  instead  of  iron,  is  that  which 
is  most  neglected. 

Although  some  mechanics  were  at  first  instructed  in  the  principles  upon  which  Rum- 
ford  fire-places  should  be  executed,  yet,  from  the  opposing  interests  of  trade,  and  the 
almost  total  absence  of  scientific  knowledge  in  that  class  of  persons  on  whom  their  con- 

struction usually  devolves,  these  lessons  have  been  long  ago  almost  entirely  forgotten. 
Since  the  time  when  Count  Rumford  left  this  country,  new  generations  have  grown  up,  a 
large  proportion  of  whom  are  imacquainted  with  his  merits,  and  almost  with  the  very 
name  of  Rumford. 

The  limits  and  nature  of  this  work  will  not  admit  of  our  going  into  all  the  details  re- 
specting chimneys,  necessary  to  be  understood  by  the  bricklayer  and  other  mechanics,  in 

constructing  and  altering  them  so  as  to  cure  all  their  defects  ;  but  we  shall  lay  down  their 
leading  principles. 

324.  In  investigating  the  best  form  of  a  chimney  fire-place,  it  is  necessary  to  keep  in  i-ieio 
that  the  objects  to  be  attained  are,  that  the  room  should  be  warmed  as  completely 
as  possible,  and  in  such  a  manner  that  the  air  may  be  preserved  perfectly  pure  and  fit  for 
respiration,  free  from  smoke  and  all  disagreeable  effluvia,  and  this  with  the  greatest 
economy  of  fuel. 

325.  It  may  perhaps  at  first  seem  superfluous  to  enquire  in  what  way  an  open  fire  warms  a 
room ;  but  a  more  careful  consideration  of  the  matter  wUl  show  that  it  is  highly  deserving 
of  the  most  attentive  examination.  Here  we  must  refer  the  reader  to  what  we  have 

already  stated  in  the  article  "  Heat,"  as  to  the  manner  in  which  it  is  propagated,  by 
radiation,  reflection,  and  conduction.  Bays  of  heat  are  projected  in  aU  directions  from  the 
fire  ;  but  the  rays  which  are  directly  radiated  have  no  efiect  in  warming  the  air  through 
which  they  pass,  on  account  of  its  transparency,  as  has  been  already  shown ;  and  it  is 
only  when  the  rays  impinge  against,  or  strike  upon,  a  solid  substance,  that  they  produce 

any  eS'ect.  In  this  manner,  then,  projected  rays  warm  the  floor  and  sides  of  the 
apartment,  and  the  various  articles  of  furniture  :  and  these,  having  first  absorbed  the  heat, 
give  it  out  again  to  that  portion  of  the  air  in  contact  with  them.  It  is  of  the  first 
importance  to  understand  this  fact ;  that  it  is  not  the  air  which  warms  the  room  in  the 
case  of  an  open  fire,  but  the  room  that  warms  the  air.  It  is  true  that  the  grate  itself, 
becoming  very  hot,  must  heat  the  air  in  immediate  contact  with  it;  but  this  heated  air, 
rising  immediately,  goes  almost  all  up  the  chimney,  and  is  therefore  nearly  lost  to  the 
room  :  the  iron  likewise  projects  radiant  heat,  but  this  is  in  too  small  a  quantity  to  have 
any  effect  worth  mentioning.  Besides  the  heat  that  proceeds  in  a  radiant  form 
immediately  from  the  fire,  another  portion  of  heat  is  reflected  from  the  back  and 
sides  of  the  grate,  and  also  from  the  jaumbs  or  sides  of  the  chimney.  With  respect  _ 

to  what  is  reflected  from  the  inside  of  the  grate,  here  the  -importance  of  brick  or  stone  is  ' 
shown  :  for  these  materials,  being  non-conductors,  do  not  absorb  so  much  heat  as  iron 

(a  conductor)  does ;  therefore,  they  throw  it  off ;  and  when  they  become  red  hot, 

they  radiate  much  heat :  and  this  is  the  reason  why  they  are  preferable  to  iron,  the  latter 
material  absorbing  much,  and  seldom  becoming  so  hot  as  to  radiate  in  proportion. 

326.  The  inclined  jaumbs,  or  covings,  of  Count  Rumford  likewise  reflect  more  heat  into  the 

room  than  those  formerly  used,  which  were  at  right  angles  to  the  front :  and  they  assist 

also  in  preventing  smoke.  The  proper  angle  is  130°  with  the  back.  They  should 
always  be  flat  :  curved  covings,  which  we  sometimes  see,  were  condemned  by  Count 
Rumford,  as  occasioning  eddies  that  often  cause  smoke  to  come  into  the  room. 

327.  The  importance  of  keeping  the  fire  as  low  as  possible  must  be  obvious,  when  it 
is  considered  that  air  expands  by  heat,  and  then  becomes  specifically  lighter  :  now, 

whatever  jiart  is  made  lighter  than  the  rest,  will  rise  upwards,  as  oil  will  rise  in  water. 

Hence  the  lightest  and  warmest  air  is  always  at  the  top  or  ceiling  of  the  room,  and  the 
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Mdest  upon  the  floor.  Whate-ver,  therefore,  will  warm  the  floor  most,  -will  have  most 
iifect  in  wanning  the  air  of  the  apartment.  Keeping  the  fire  low  must  have  this  effect 
ore  than  if  it  is  higher,  since  the  radiant  heat  must  strike  most  upon  the  floor  : 
ud  the  difierence  is  very  remarkable  in  the  warmth  which  our  feet  experience  whether 
we  fire  be  low  or  high  up.  Keeping  the  mantle  low  in  proportion  is  likewise  useful  for 

larmth  ;  for  the  air  beloto  the  level  of  the  mantle  is  liable  to  go  off"  into  the  chimney  and 
;  I  carried  up  the  flue  ;  but  whatever  is  above  the  mantlfe  cannot  escape.  It  is  evidently 
isirable  that  no  air  shall  go  up  the  flue,  except  what  has  been  rendered  unfit  for 
•v-eathing,  by  passing  through  the  fire  and  serving  the  purpose  of  combustion.  This  we 
lipght  do  by  shutting  up  the  whole  front  of  the  chimney  except  the  place  where  the  bars 
F  '  the  grate  are :  but  we  should  thus  convert  the  grate  into  a  furnace,  and  the  draught  would 
c !  too  strong :  the  fuel  would  be  rapidly  consumed,  and  the  rush  of  air  towards  the 
rfe  would  be  in  proportion. 
;  328.  The  ividth  of  the  throat  of  the  chimney  has  a  great  ivfluence,  both  on  the  draught, 
ud  on  the  escape  of  warm  air.  For  as  no  fire  can  burn  without  air,  and  as  there  must 
ti  always  a  quantity  going  up  the  flue,  just  in  proportion  to  the  combustion,  when  the 
mroat  is  narrow,  the  current  must  be  more  rapid  than  when  it  is  wider,  just  as  the  current 

f '  a  river  wiU  become  more  rapid  in  the  part  where  the  width  of  it  is  suddenly  con- 
aacted  :  hence  the  reason  why  contracting  the  throat,  by  making  the  ascending  current 

f  "  air  in  that  spot  more  powerful,  enables  it  to  overcome  any  downward  puff's  that  would cccasion  smoke. 

:  329.  The  proper  height  of  the  mantle  above  the  fire  is  an  aff'air  of  nice  adjustment :  for 
'lit  be  too  low,  it  will  cause  the  current  of  air  towards  the  fire  to  be  too  rapid,  and  the  fire 
lill  burn  away  too  fast  without  giving  out  much  heat ;  and  if  it  be  too  high,  the  current 

Ey  be  too  little  in  the  throat,  and  much  of  the  warm  air  of  the  room  will  escape.  No 
e  can  be  laid  down  for  this  that  will  suit  all  cases  :  much  will  depend  upon  the  parti- 
ar  form  of  the  grate,  and  it  must  be  determined  by  the  skill  of  the  person  who  directs 
work.  In  the  best  gi'ates  now  made  with  frames,  this  height  is  generally  well  adjusted. 

530.  Although  the  farther  out  the  back  of  the  grate  is  brought,  the  more  heat  will 
thrown  into  the  room,  yet  this  should  be  limited  by  the  proper  construction  of  the 
oat  of  the  chimney;  and  bringing  it  too  forward  is  liable,  in  many  cases,  also  to  occasion 
oke  as  well  as  the  annoyance  of  ashes. 
331.  A  small  flue  for  carrying  off  the  dust  made  by  the  ashes  which  fall  from  the  grate  was 

Bae  of  those  numerous  little  inventions  made  by  Count  Rumford,  which,  though  ingenious, 
Bad  promising  at  first  to  be  useful,  was  laid  aside  after  repeated  trials  ;  and  it  would  not 
I03W  be  mentioned,  had  it  not  lately  been  published  as  a  novelty,  although  it  had  been 
xsecuted  in  England  in  hundreds  of  places  thirty-five  years  ago.  It  is  obvious,  that 
r^henever  any  ashes  fall  from  the  fire  upon  the  hearth,  particularly  when  the  fire  is 
inirred,  a  certain  portion  of  them,  from  their  lightness,  rises  in  a  little  cloud,  and  is  dis- 

persed through  the  air  of  the  apartment,  settling  at  last  upon  the  furniture.  To  obviate 
hbis  inconvenience,  the  Count  made  a  small  flue  to  ascend  from  below  the  bottom  of  the 
TTate,  passing  behind  the  back  of  the  fire-place,  and  terminating  in  the  smoke  flue  just 
bbove  the  throat.  The  air  in  this  little  flue  being  heated  by  the  fire,  a  current  is  always 
cBt  up  through  it  from  the  back  of  the  hearth,  so  that  when  any  ashes  fell  they  were 
airried  sharply  under  the  grate  and  up  this  flue,  instead  of  coming  into  the  room.  This 
fsrtainly  had  the  desired  effect  in  a  great  measure  ;  but  several  inconveniences  attended 
liae  contrivance.  Its  construction  required  great  depth  in  the  chimney,  which  was  not 
Hways  sufficient  without  bringing  the  grate  too  far  forward.  The  ash-flue  was  very 
aable  to  be  choked  up  by  soot  falling  from  the  smoke-flue,  and  this  soot  was  very  liable  to 
ve  inflamed,  and  set  the  chimney  on  fire,  being  at  the  same  time  rather  troublesome  to  clean 
out  ;  also,  this  flue  occasioning  a  current  of  air  to  pass  up,  it  was  supplied  by  the  cold 
inr  rushing  towards  the  fire ;  and  it  thus  increased  sensibly  one  of  the  greatest  inconve- 
1  iences  of  an  open  fire,  the  current  of  cold  air  striking  upon  our  legs  and  feet.  It  was  chiefly 
useful  when,  as  formerly,  the  bottom  of  the  grates  had  been  kept  at  a  great  height  above  the 
icearth ;  but  since  grates  have  been  kept  low,  the  necessity  of  this  ash-flue  has  disappeared. 

SuBSECT.  3  On  Grates. 

332.  The  grate  has  become  an  essential  part  of  our  chimney  fire-places,  since  coal  has 
Deen  the  general  fuel  ;  but  the  forms  of  these  now  made  are  so  various,  that  it  would  be 
iimpossible  to  describe  all  in  a  work  like  the  present ;  nor  would  it  be  useful  to  give  many 
•xamples,  since  every  manufacturer  has  his  own  patterns,  which  are  therefore  now 
lilmost  as  numerous  as  those  of  the  calico  printer.  It  will  be  more  useful  to  lay  down 
come  principles  by  which  the  choice  may  be  directed  in  the  show-room.  We  must  there- 

I'ore  refer  the  reader  to  all  that  we  have  said  on  the  essential  improvements  by  Count iilumford,  which  must  form  the  foundation  of  good  rules. 
333.  The  register  stove,  fig.  whicli  was  much  in  use  about  forty  years  ago,  was  con- 

;  idered  as  a  great  improvement  upon  the  open  chimney  before  its  introduction.   This  grate 
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was  not  invented  by  Count  Rumford,  as  has  been  erroneously  stated  by  a  late  popular 
author  ;  on  the  contrary,  he  considered  it  as  extremely  faulty  as  it  was  then  executed,  its 
name  was  derived  from  a  moveable  plate  of  iron  a  little  way  above  the  fire,  by  which  tlie 
draught  could  be  regulated,  and  which  could  be  shut  down  altogether  in  summer  to  keep 
out  the  soot  or  dust.  These  grates  were  frequently  got  up  in  an  expensive  style,  with 
much  polished  steel  and  other  ornaments.  They  had  the  effect  of  preventing  smoke,  bu: 
with  the  inconvenience  of  throwing  out  little  heat  in  proportion  to  the  fuel  which  they 
consumed.  "We  have  already  described  the  principal  improvements  made  by  Count  i Rumford  in  our  chimney  fire-places ;  and  several  small  grates  were  cast  and  put  up  under 
his  direction.  But  he  was  not  a  manufacturer  ;  and  though  he  gave  to  the  public,  in  his 
"  Essays,"  the  philosophical  principles  on  which  they  should  be  constructed,  he  left  it  to the  manufacturers  to  invent  beautiful  forms ;  and  had  the  first  been  as  well  understood  as 
the  latter,  we  should  have  reason  to  be  better  satisfied.  I 

334.  The  best  of  our  modern  grates  are  combinations  of  the  old  register  stove,  and  the 
Rumford  improvements.  They  have  always  an  ornamented  frame  to  fit  the  inside  of  the 
marble  chimney-piece,  and  a  register  in  the  throat.  The  fire  is  brought  low,  or  near  to 
the  hearth.  But  the  fenders  are  frequently  made  preposterously  high,  which  stops  much 
of  the  heat  from  that  part  of  the  floor  where  it  would  be  the  most  useful. 

335.  It  was  a  doctrine  first  taught  by  Count  Rumford,  that  the  great  quantity  of  iron  usually 
put  into  grates  abstracts  much  more  heat  from  the  fire  than  it  can  give  out  to  the  apart- 

ment, and  therefore  occasioning  a  loss  of  heat  and  consequently  a  waste  of  fuel.  This  is 
certainly  quite  true  in  principle ;  and  it  is  by  reference  to  principles,  that  the  merits 
of  inventions  or  constructions  are  to  be  determined.  But  it  must  in  candour  be 
admitted,  that  in  our  houses  we  have  other  circumstances  to  consider  besides  economy, 
or  even  the  most  efiective  sort  of  fire.  A  great  attention  to  elegance  in  fiimiture  is 
now  the  order  of  the  day  :  this  is  considerably  influenced  by  the  nature  of  materials ; 
and  many  persons  will  give  up  something  of  economy  for  the  sake  of  appearance. 
Here  is  therefore  another  principle  involved  besides  the  saving  of  fuel.  Besides,  what 
would  be  extremely  proper  for  a  person  of  small  income,  might  not  be  suitable  for 
the  drawing-room  of  a  person  of  fortune ;  even  in  the  houses  of  the  latter  class,  fire- 

places for  the  various  apartments  require  to  be  fitted  up  on  principles  suited  to  their 
situations.  Various  materials  are  used  in  our  best  grates,  cast  iron,  wrought  iron, 
polished  steel,  brass,  and  bronze  ;  and  several  of  these  are  often  happily  combined.  Iron 
has  undoubtedly  many  bad  qualities  when  used  in  great  quantity  about  a  fire  ;  and  were 
economical  principles  alone  considered,  the  less  of  it  employed  in  a  grate  the  better.  But 
it  can  easily  be  cast  in  a  great  variety  of  ornamental  forms  ;  and  it  has  the  advantage  of 
great  neatness  and  durability,  qualities  which  generally  weigh  against  every  thing  that 
can  be  said  against  it.  Brick  or  stone  cheeks  in  the  grate  are  by  much  the  best  for  the 
fire  to  burn  against ;  and  those  who  are  anxious  to  have  the  best  possible  open  fires,  we 
advise  to  have  them.  But  the  ironmongers  abhor  them  ;  verj'  few  will  keep  them  ; 
and  still  fewer  recommend  them.  Hence  they  are  difficult  to  procure  ;  and  to  adapt  them 
to  grates,  is  expensive  on  this  account ;  nor  are  they  so  durable  as  iron.  Replacing  them 
when  they  crack  and  burn  out  is  attended  with  trouble  ;  and  most  persons  will  rather 
waste  a  few  coals  with  grates  having  iron  sides,  than  follow  advice  which  few  imderstand. 

Besides  the  great  trouble  of  keeping  polished  steel  in  good  order,  there  is  an  objection 
to  having  much  of  it  in  a  grate,  founded  on  a  physical  principle  discovered  by  the  late  Pro- 
ifessor  Leslie  ;  which  is,  that  bright  polished  metallic  surfaces,  though  they  reflect  heat 
well,  throw  it  off  by  radiation  very  imperfectly  ;  but  if  the  same  surface  be  rendered  dull 
or  rough,  the  radiation  is  immediately  augmented.  According  to  this  principle,  it  has 
become  a  practice  to  grind  flat  with  emery  certain  parts  of  the  surfaces  of  the  best  grates, 
and  to  leave  them  in  that  unpolished  state.  : 

336.  Improved  register  grates  of  Itumford  forms,  with  frames,  are  also  now  made  entirely 
of  cast  iron  at  very  reasonable  prices.  j 

The  smaller  grates,  called  Bath  stoves,  the  hobs  of  which  are  so  convenient,  are  too  well  i 

known  to  require  illustration,  and  though  wholly  of  iron,  are  yet  useful  from  their  cheap- 
ness and  portability. 

Upon  the  whole,  though  excellent  fires  may  be  made  in  some  of  the  best  grates  now  to 
b<j  seen  in  the  show-rooms  of  the  ironmongers,  yet  we  are  much  afraid  that  the  prevail- 

ing rage  for  novelty,  causing  good  models  to  be  laid  aside,  which  have  been  improving 

for  years,  may  occasion  new  forms  to  be  attcmi)ted  without  sufficient  knowledge  of  prin- 
ciples. We  are  led  to  make  these  remarks  from  the  disappearance  of  many  grates  of 

excellent  construction  and  good  taste,  to  make  way  for  others  loaded  with  the  now 
fasliionable  ofnaments  of  the  time  of  Louis  XIV.  It  should  never  be  forgotten  that  the 

real  use  of  a  fire  grate  is  to  warm  the  room  ;  and  if  it  fails  much  in  this  essential,  the 
deficiency  will  be  ill  compensated  by  any  other  quality  which  ought  to  be  subordinate 
to  the  main  object. 

337.  In  common  language,  the  necessary  distinction  between  a  fire  grate  and  a  stove  is 
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Fig.  55. 

Fig.  50. 

often  not  properly  attended  to.  Hence  a  confusion 
of  ideas  :  thus  a  sort  of  common  grate  is  called  a 
Sath  stove,  and  we  sometimes  hear  of  register 
stoves.  The  system  should  be,  not  to  call  any  con- 

trivance a  stove,  except  where  the  fire  is  concealed, 
either  always  or  occasionally  ;  or  rather  where  the 
heat  is  chiefly  given  out  by  the  heated  apparatus 
only,  not  depending  upon  the  radiation  from  the 
fire  as  in  a  common  open  grate. 

338.  Out  of  the  almost  infinite  variety  of  forms 
of  grates  that  have  been  made  at  various  times,  we 
have  selected  a  few  of  those  ivhich  are  most  In  use. 
Grates  of  this  kind  are  sold  by  the  ironmongers, 
who  keep  large  collections  of  various  patterns  in 
their  show-rooms  ;  and  there  are  so  many  in  Lon- 

don who  have  them  nearly  of  the  same  quality, 
that  it  would  seem  invidious  to  recommend  any  in 

particular. 339.  Fig.  55.  is  the  register  grate  as  it  was  when 
Count  Rumford  found  it,  and  which  has  been  men- 

tioned already.  It  is  not  made  at  present  in  this 
form,  and  is  only  to  be  seen  in  old  houses.  The 
sides  were  not  inclined,  but  at  right-angles  to  the 
front.  The  fire  was  about  sixteen  or  eighteen 
inches  from  the  floor ;  and  the  distance  between 
the  top  bar  and  the  bottom  of  the  frame  very  small, 
so  as  to  cause  a  rapid  draught  up  the  chimney. 
These  grates,  therefore,  though  they  made  a  bright 
fire,  gave  out  little  warmth  to  the  apartment. 

340.  Fig.  56.  is  the  well  known  Bath  stove  or 
grate,  but  with  the  jaumbs  Rumfordized,  that  is, 
with  the  covings  of  the  chimney  placed  at  the 
angle  recommended  by  Count  Rumford,  instead  of 

hieir  being  at  right-angles  to  the  front  as  they  were  formerly.     This  necessarily  reduces 
the  hobs,  and  therefore  renders  them  less  conve- 

nient for  such  persons  as  find  them  useful  in  cook- 
ing :  but  this  construction  economises  fuel  by 

throwing  out  more  heat  by  reflection,  and  still 
more  by  preventing  the  escape  of  much  warm  air 
of  the  apartment  ;  and  it  tends  to  prevent  smoke 
by  narrowing  the  throat  of  the  chimney. 

341.  Fig.  57.  is  one  of  Hie  simplest  of  the  Rumford 
grates,  proper  for  an  ofiice  or  bed-chamber ;  the 
covings  ai'e  placed  at  an  angle  of  135  degrees  with 
the  back,  and  made  of  stone,  with  the  exception 
of  the  part  where  the  fire  burns  against  it,  below 
the  dotted  line,  which  is  of  fire-brick  ;  in  fact, 
there  is  merely  an  iron  bottom,  and  front,  attached 
to  sides  of  stone  and  brick.    Some  ironmongers, 

^  'i''  however,  have  made  the  whole  covings  of  iron, 
which  is  only  to  be  excused  on  the  score  of  durability,  iron  throwing  out  much  less  heat 

than  non-conducting  materials.  It  is  to  be  ob- 
served, that  in  this  grate  the  fire  is  very  low, 

within  a  few  inches  of  the  hearth  ;  whereas,  for- 
merly, as  we  stated  above,  the  bottom  of  the  fire 

was  kept  up  generally  eigbteeen  inches  ;  and  it 
was  not  uncommon  for  bricklayers  to  raise  up 
the  grates  by  putting  a  brick  or  two  below  them, 
from  an  idea  that  the  tire  would  not  burn  well  if 
it  was  low. 

342.  Fig.  58.  is  a  grate  of  the  same  general 
construction,  but  ornamented,  and  proper  for  a 
silting  room :  it  is  generally  made  wholly  of  iron, 
the  front  ground  flat,  with  brass  ornaments  laid  on. 

343.  Fig.  59.  is  another  still  more  ornameuted 

in  the  style  of  the  time  of  Louis  XIV.  'J"hc  iron front  and  covings  are  ground  flat,  and  not  polished  j 
and  the  ornaments  are  of  brass  or  bronze. Fig.  58. 
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more  with  the 
Fig.  59. 

improvement  of  our 

344.  Fig.  60.  is  a  liumford  grate,  the  sides  and 
back  of  which  are  of  artificial  stone,  made  to  stand 
the  fire  ;  the  covings  of  the  chimney  are  first  ex- 

ecuted with  the  proper  angle  ;  and  the  grate,  being 
moveable,  is  simply  put  into  its  place,  and  may be  removed  when  required.  There  are  several 
advantages  attending  this  arrangement. 

345.  Fig.  61.  and  62.  are  two  of  the  mmeious 
grates  to  be  seen  in  the  show-rooms  of  ironmonyers : 
the  ornaments  are  in  the  gorgeous  style  of  the 
time  of  Louis  XIV.,  and  sometimes  of  brass.  This 
choice  being  a  matter  of  taste  and  fashion,  we 
avoid  making  any  remarks  upon  it,  except  that 
the  quantity  of  metal  employed  has  more  than  one disadvantage. 

346.  Fenders  and  fire-irons  have  varied  in 
fashion,  partly  with  the  style  of  the  grates,  bat 
manufactures.  Some  of  the  oldest  fenders  were 
made  of  iron  and  brass,  plain,  but  with  mouldings, 
and  very  low,  to  correspond  with  the  wood  fires 
on  the  dogs.  Since  coal  burned  in  grates  has 
been  in  use,  they  have  been  made  higher,  and  are 
of  an  infinite  variety  of  patterns.  The  cheapest 
fenders  have  been  of  tin  plate  painted,  of  wire 
painted,  and  with  iron  or  brass  tops  and  bottoms, 
and  which  are  stiU  used  for  bedrooms.  A  more 
durable  kind  has  been  cut  out  of  sheet  iron,  and 
painted  iu  imitation  of  iron  wire.  As  iron  fenders 
stain  the  marble  they  are  placed  upon,  it  is  now 
the  custom  to  raise  them  in  front  on  a  kind  of 
pedestal  which  slopes  to  the  inside,  and  the  front 
is  supported  by  claw  feet,  knobs,  or  pieces  of 
ornamental  foliage,  &c.  At  present  the  best  and 
most  elegant  fenders  are  made  of  polished  steel, 

enriched  with  brass,  or  bronze,  to  correspond  to  the  style  of  the  grates;  and  a  great 
many  are  of  cast  iron  very  highly  decorated  and 
ornamental.  Fenders  should  not  be  higher  than 
safety  requires,  as  they  thus  stop  much  of  the 
radiant  heat  of  the  fire,  and  that  where  it  is  most 
wanted,  namel}',  in  the  lower  part  of  the  room, 
and  keep  it  from  the  feet  :  to  prevent  this,  they 
are  always  made  with  some  open  work.  To  the 
fender  is  usually  attached  holders  for  the  fire- irons. 

Sect.  II. 

■WARMING  BY  CLOSE  STOVES. 

347.  Close  stoves  are  inclosures  of  brick,  earth- 
enware, or  metal,  which  contain  a  fire  that  heats 

the  stove,  and  by  means  of  that,  the  air  of  the 
apartment  in  which  it  is  placed. 

348.  Stoves  differ  essentiaUi/ from'  open  fires  in their  manner  of  loanning.  We  stated  that  open  fires 
act  chiefly  by  giving  out  radiant  heat ;  on  the 
contrary,  there  is  comparatively  little  radiant  heat 
from  a  close  stove  of  any  kind  :  the  radiant  heat 
of  the  fire  within  the  stove  is  absorbed  by  the 
material  of  which  the  stove  is  made,  and  the  latter 
warms  the  air  of  the  room  in  contact  with  it. 
This  warmed  air  rises  upwards  towards  the  ceiling, 
and  is  succeeded  by  fresh  air  to  be  warmed  in  its 
turn,  and  so  on,  unfil  the  whole  of  the  air  in  the 
apartment  has  received  an  increase  of  temperature. 
It  is  evident,  therefore,  that  a  stove  warms  the  air 
upon  the  same  principle  as  that  by  which  water  is 

Pig-  62.  heated  in  a  vessel  over  a  fire. 

Fig.  GO. 
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;349.  Tlie  common  German  stove,  or  more  properly  the  Dutch  stove,  used  in  this  coun- 
.',  is  as  economical  and  effectual  as  any  stove  whatever,  for  wai-ming  an  apartment ;  and 
nre  not  its  use  attended  with  serious  disadvantages,  it  might  be  much  employed.  It 

nnsists  merely  of  a  cylinder  of  sheet  'won,  fig.  63.,  furnished  with  a  grate  in  the  interior for  the  fuel,  a  door  for  the  fire,  and  another  for  the  ashes,  with 
a  pipe  to  carry  off  the  smoke  into  the  chimney  flue,  which  pipe 
may  be  lengthened  when  much  heat  is  required.  Here  no  air 
passes  up  through  the  chimney  except  that  which  has  come 
through  the  fire,  and  has  served  for  the  purpose  of  combustion, 
being  rendered  unfit  for  respiration  ;  and  the  whole  of  this  is 
carried  off.  All  the  rest  of  the  heat,  over  and  above  what  thus 
passes  off  with  the  smoke,  is  communicated  to  the  iron,  and  by 
that  to  the  air  of  the  room  in  contact  with  it,  at  the  same  time 
that  a  good  deal  of  heat  in  a  radiated  form  proceeds  from  the  iron 

7     \l        \\  itself,  when  much  heated.    As  this  stove  may  be  placed  at  a  dis- 
j       —     1(  tance  from  the  wall  by  lengthening  the  pipe,  it  is  very  effectual  in 

'  ■  ^^c-— •      producing  a  great  deal  of  heat ;  while  it  occasions  no  disagreeable 
Fig.  C3.  draughts,  no  smoke,  and  no  dust.    But  the  inconveniences  are, 

laat  there  being  no  regulator  for  the  draught  of  air,  the  iron  is  apt  to  become  red  hot, 
nad  then  it  is  extremely  dangerous  if  placed  near  any  thing  combustible  ;  &nd  as  the  fire 
i  not  seen  except  when  the  door  is  opened,  it  is  diflBcult  to  regulate  it.  But  another  cir- 
uamstance  which  renders  its  use  inconvenient  is,  that  the  iron  being  generally  much  heated, 
t disagreeable  effect  is  produced  upon  the  air  of  the  apartment,  which  is  variously  de- 
ccribed,  and  has  never  been  satisfactorily  accounted  for.  The  air  is  said  to  acquire  a 
Korched,  a  burnt,  a  close,  or  a  sulphureous  smell,  and  is  very  apt  to  produce  headaches, 
iiiddiness,  and  even  stupor,  loss  of  appetite,  ophthalmia,  &c.  The  erroneous  or  vague 
nature  of  the  description  shows  how  little  the  effect  is  understood.  The  term  burnt  is 
improper,  for  it  is  not  known  that  pure  air,  simply  heated  to  any  degree,  is  altered  in  its 
I'iuality.  What  is  usually  termed  burnt  air  is  that  produced  by  actual  combustion,  as  has 
»een  previously  explained.  But  in  this  stove  none  of  these  deleterious  gases  come  into  the 
woom.  The  term  sulphureous  is  equally  improper,  as  sulphur  can  scarcely  in  any  way  be 
c  oncerned  with  the  effect.  But  whatever  may  be  the  cause,  or  whatever  ought  to  be  the 
Uescription,  all  persons  in  this  country  agree  that  air  so  heated  has  acquired  some  property 
•  vhich  renders  it  both  unpleasant  and  unwholesome.  Count  Rumford  imagined  that  the 
laot  iron  roasted  the  dust  which  settled  upon  it  :  and  as  the  dust  of  a  room  is  made  up  of 
ilill  sorts  of  animal  and  vegetable  matters,  these,  when  burnt,  give  out  disagreeable  efiiuvise. 
Others  have  attributed  the  effect,  in  a  great  measure,  to  the  great  dryness  of  the  air  so 
produced,  resembling  the  African  simoon,  which  they  have  endeavoured  to  correct  by 
olacing  a  small  pan  of  water  on  the  stove,  the  evaporation  affording  the  necessary  mois- 
r.ure  to  the  air ;  others,  again,  have  supposed  that  the  effect  is  owing  to  some  alteration 
of  the  electrical  state  of  the  air  ;  and  it  has  been  absurdly  imagined  that  the  iron  deprived 
hhe  air  of  its  oxygen.  Whatever  may  be  the  true  explanation  of  the  effect  complained  of, 
land,  possibly,  all  those  just  mentioned  may  combine,  it  is  now  universally  allowed  that  the 
liir  is  rendered  disagreeable  and  unhealthy  when  it  is  warmed  by  iron  heated  much  above 
Ihe  point  of  boiling  water  :  hence  the  use  of  this  and  other  iron  stoves  should  be  restricted 
ito  purposes  where  heat  and  dryness  are  required,  but  where  the  salubrity  of  the  air  is 
less  important ;  for  such  uses,  nothing  can  be  more  economical. 

Many  stoves  of  this  kind,  of  cast  iron,  and  of  elegant  and  ornamental  forms,  are  to  be 
ifound  in  our  halls  and  staircases,  where  it  was  thought  the  bad  effect  upon  the  air  was  less 
material,  fresh  air  being  more  frequently  introduced  by  the  opening  of  doors.  But  it 
should  be  remembered  that  the  air  from  these  places  extends  all  through  the  house,  and 
rmust  find  its  way  into  the  best  apartments.  We  may  observe,  that  the  draught  might 
easily  be  regulated  by  a  register  to  the  ash  pit,  and  a  damper  in  the  flue,  though  these 
are  not  usually  made.  The  part  where  the  fire  burns  might  likewise  be  lined  with  brick, 
to  prevent  its  getting  red  hot,  which  would  lessen  considerably  the  danger  and  incon- 

venience of  this  apparatus.  But,  from  our  experience  of  the  effects  of  heated  iron  upon 
air,  we  are  not  admirers  of  iron  stoves  of  any  kind,  where  health  is  required  to  be  much 
attended  to. 

350.  It  is  said,  that  when  iron  is  not  heated  above  212°,  it  has  no  injurious  effect  upon  the 
air.  This  is  not  improbable ;  but  as  no  series  of  accurate  experiments  or  observations 
have  been  made  and  published,  to  determine  this  important  question,  we  think  it  best  to 
leave  it  in  its  present  state.  There  is  little  doubt,  however,  that  iron  heated  to  a  small 
degree  is  less  hurtful  than  when  heated  highly  ;  but  then,  likewise,  the  heating  power  of 
the  apparatus  is  diminished. 

S.")!.  It  dors  not  appear  that  close  stoves,  made  of  brick  or  earthenware,  have  the  same 
species  of  injurious  effecU  upon  the  air  of  an  apartment  as  iron  ;  and  stoves  of  these  materials 
are  much  used  in  various  parts  of  the  continent  of  Europe.   In  Russia,  and  many  parts  of 
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Germany,  brick  stoves  are  universal  ;  they  are  generally  made  to  project  in  the  room 
somewliat  like  a  chest  of  drawers,  cabinet,  or  side  board,  and  the  door  for  the  fire  is 
sometimes  in  an  adjoining  room.  Wood  is  kindled  in  them ;  and  when  this  has  burnt  so 
far  that  the  smoke  has  ceased  and  the  brickwork  is  heated,  the  damper  in  the  flue  and 
register  of  the  ash-pit  are  nearly  closed,  so  that  the  combustion  of  the  remaining  charcoal 
goes  on  extremely  slow,  and  the  heat  of  the  stove  is  retained  during  the  day.  In  the 
severe  climate  of  the  north  of  Europe,  no  other  method  would  render  the  Louses  sufficiently 
■warm  ;  necessity  therefore  obliges  the  inhabitants  to  adopt  this  mode,  in  spite  of  any disadvantages  it  may  possess.  In  all  countries,  also,  when  fuel  is  very  expensive,  the 
most  economical  means  of  using  it  have  been  resorted  to,  though  sometimes  not  the 
most  desirable  on  the  score  of  health.  In  France,  where  open  chimneys  are  likewise 
much  used,  stoves  are  employed  through  economy  ;  but  they  are  generally  made  of  earthy 
materials,  as  brick,  tiles,  and  ornamental  earthenware,  and  are  therefore  not  liable  to  the 
same  objection  as  iron.  In  this  coiintr}^  it  is  remarkable  that  stoves  of  brick  and  earth- 

enware have  been  seldom  tried  ;  and  we  have  been  contented  with  open  fires,  which  cer- 
tainly consume  much  fuel ;  or  we  have  manufactured  stoves  only  of  iron,  a  material  which 

we  have  in  such  abundance. 
352.  Although  close  stoves  certainly  afford  the  most  economical  means  with  respect  to  fuel, 

as  well  as  the  most  effectual  way  of  warming  Hie  interior  of  dwellings ;  yet  tJiey  are  liable 

to  this  serious  'objection,  that  with  them  it  is  difficult  to  change  the  air  in  apartments,  or. 
in  other  words,  to  procure  that  ventilation  so  essential  to  health.  When  the  door  of  the 
fire  is  in  another  room,  and  the  windows  and  doors  of  the  apartment  made  tight,  as  is 
found  necessary  in  very  cold  countries,  there  can  be  very  little  change  of  the  air  in  the 
room,  and  consequently  the  inhabitants  must  live  in  an  atmosphere  vitiated  by  a  mixtui-e 
of  the  portion  that  has  been  exhaled.  This  evil  perhaps,  great  as  it  is,  may  not  in  these 
countries  be  so  great  as  that  of  excessive  cold  ;  but  that  it  is  an  evil,  it  requires  but  a  little 
knowledge  of  the  subject  of  physiology  to  be  convinced  of.  In  coimtries  where  the  climate 
is  more  temperate  and  fuel  more  abundant,  and  where,  of  course,  the  inhabitants  are  not 
compelled  to  resort  to  so  unhealthy  a  mode,  it  does  not  appear  judicious  to  employ  it,  except 
the  means  of  perfect  ventilation  can  be  Ultewise  provided.  But  this  is  by  no  means  easy 
with  close  stoves,  for  even  when  the  door  of  the  fire-place  is  in  the  apartment,  and  of  course 
the  supply  of  air  to  the  fire  is  taken  from  that  in  the  room,  and  replaced  by  fresh  air 
from  without  by  some  method  or  other ;  yet  this  is  in  general  no  more  than  the  fire  itself 
requires,  and  does  not  make  up  for  what  is  also  destroyed  by  respiration.  With  a  close 
stove,  therefore,  whatever  may  be  the  construction  of  it,  there  is  usually  an  accumulation 
in  the  apartihent,  more  or  less,  according  to  circumstances,  of  gases  and  effluvia  unwhole- 

some to  breathe.  With  respect  to  the  best  modes  of  getting  rid  of  these  as  much  as  possible, 

we  refer  the  reader  to  Book  III.,  "  on  Ventilation."  We  may  just  observe  in  this  place, 
that  the  foul  air,  which,  being  warmest,  is  at  the  top  of  the  room,  may  in  general  be  made 
to  escape  by  keeping  the  upper  sash  open  an  inch  or  two.  But  this  will  not  act  except 
the  ingress  of  as  much  cold  air  be  provided  for  somewhere  at  the  lower  part  of  the  room : 
if  this  be  not  done,  the  air  will  come  in  at  the  top  sash,  to  supply  the  stove,  instead  of  going 
out.  The  chief  difficulty  here  is  to  contrive  the  ingress  of  cold  air  so  that  it  may  not  incom- 

mode. This  is  best  effected,  perhaps,  by  numerous  small  apertures  in  places  where  they 
will  be  least  inconvenient,  and  by  preventing  the  stream  of  air  from  coming  in  directly, 
but  turning  it  aside  by  some  methods  which  must  vary  according  to  circumstances. 

353.  It  would  be  unnecessary  to  inform  those  who  have  read  with  attention  what  we 
have  said  on  heat  and  combustion,  namely,  that  all  stoves  which  profess  to  heat  apartments 
without  a  flue,  must  be  in  the  highest  degree  perniciotts,  and  even  dangerous ;  since  it  is 
quite  impossible  that  combustion  can  go  on  without  generating  noxious  gases,  a  circum- 

stance well  known  to  every  one  who  has  the  slightest  acquaintance  with  chemical  science. 
No  method  has  ever  been  discovered,  nor  is  likely  to  be  found  out,  of  preventing  this 
pernicious  effect ;  and  the  consequence  of  putting  a  stove  of  any  kind  into  an  apartment 
without  a  flue  to  carry  off  these  deleterious  gases,  whether  the  stove  be  fed  with  common 
charcoal,  with  charcoal  prepared  in  any  known  way  whatever,  or  with  gas  of  any  kind, 
will  inevitably  be,  that  the  air  of  the  room  will  become  contaminated  with  invisible  effluvia 
destructive  to  health,  and  sometimes  suddenly  fatal.  This  is  so  certain,  that  we  trust  no  one 
will  ever  permit  themselves  to  believe  that  discoveries  are  made  of  modes  of  combustion 
without  the  production  of  poisonous  gases.  We  might  connect  these  observations  with  a 

description  of  Joi/ce's  stove  which  warms  an  apartment  without  a  flue  to  can-y  off  the 
fumes  of  the  charcoal  bui-ned  in  it ;  but  except  the  public  shiill  become  instructed  in  so 
much  science  as  to  be  able  to  judge  for  itself  on  this  subject,  no  pointing  out  of  individuals 
will  be  of  much  avail,  since  one  quack,  irai)ostor,  or  ignorant  mechanic,  will  be  succeeded 
by  another.  It  is  on  this  account  we  are  desirous  that  the  study  of  principles  should  be 
attended  to,  instead  of  mere  receipts. 

354.  Iron  stoves  are  frequently  made  with  flues  to  descend  behw  the  level  of  the  floor,  for 
tlie  purpose  of  getting  rid  of  tiie  smoke  without  the  inconvenience  of  a  pipe  crossing  the 
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79 jirtment  :  they  are  extremely  useful  in  warming  shops  and  other  places  where  there  is 
onsiderable  circulation  of  air,  and  where  the  effects  of  heated  air  are  not  perceived  so 

wch  as  in  confined  places. 
.1A,  Jig.  64.,  may  be  supposed  to  be  any  hollow  figure  of  cast  iron.  There  is  a  partition  in 
; ;  middle  that  does  not  reach  quite  to  the  top,  and  in  one  of  the  divisions  is  the  fire  grate, 

a ;  fire  door,  b ;  and  ash  pit,  with  its  door,  d.  When 
the  fire  is  lighted,  and  the  fire  door  shut,  the  smoke 
first  rises  to  the  top  ;  but,  finding  no  outlet,  it  is  im- 

pelled by  the  pressure  of  the  air  that  feeds  the  fire  to 
descend  through  the  other  division,  and  to  pass  along 
the  horizontal  flue  e  to  the  main  flue  /,  which  carries 
it  to  the  top  into  the  atmosphere.  This  principle 
being  kept  in  view,  the  forms  may  he  varied  ad  in- 

finitum, and  some  are  made  extremely  elegant.  It 
should  be  observed,  that  when  good  fires  are  kept 
every  day  in  these  stoves  with  descending  flues,  the 
heat  retained  in  the  chimney,  causing  a  slight  current 
even  in  the  morning  before  the  fires  are  lighted,  wUI 
detemiine  the  proper  course  of  the  smoke,  but  in 

hder  cases  it  is  rather  troublesome  to  make  it  descend  at  first ;  but  once  the  flues  are 
ir.rmed  the  draught  goes  on  perfectly  well. 
3355.  The  air  stove,  which,  some  time  ago,  was  very  common  in  our  shops,  but  which  has 

now  very  generally  given  way  to  the  Arnott  and  other 
stoves,  is  represented  in  fig.  65.  It  was  one  of  the 
first  improvements  upon  the  common  iron  German 
stove.  Besides  the  simple  iron  fire  chamber,  there 
was  also  an  external  casing  of  iron  surrounding  that 
at  the  distance  of  two  or  three  inches ;  by  which  con- 

f|jf  struction,  however  much  the  fire  chamber  might  be 
I  1  heated,  even  if  it  were  made  red  hot,  the  same  degree 

of  heat  would  not  be  communicated  to  the  external 
casing,  on  account  of  the  space  between  being  filled 
with  air.  This  stove  is  therefore  much  less  dangerous, 
on  account  of  fire,  than  the  common  German  stove. 
The  lower  part  of  the  space  between  the  two  casings 
is  left  open,  by  which  the  cold  air  enters  below  and 
gets  heated  between  the  two  iron  cases,  and  issues 
  out  at  the  top  through  a  perforated  regulator.  The 

^'S-^-  defects  of  this  stove  are,  that  the  air  may  still  be 
erheated,  by  using  much  fire,  and  that  the  warm  air  comes  out  only  at  the  top  of  the 
itve,  a  considerable  way  above  the  floor. 
IFig.  06.  is  anotlier  air  stove  of  similar  construction,  only  the  fire  is  lined  with  brick  or 

fire  stone,  which  prevents  the  air  being  overheated, 
and  the  warmed  air  comes  out  through  the  grating  on 
the  sides.  A  sliding  plate  at  the  upper  part  of  the 
opening  acts  as  an  occasional  blower. 

356.  The  Pennsylvania  or  Franklin  stove,  fig.  67,  68., 
is  evidently  borrowed,  as  to  its  principle,  from  a  fire 
place  described  in  a  book  entitled  "  Mechanique  de 
Feu,"  published  in  1713.  It  is  well  adapted  for  heating 
an  apartment,  and  at  the  same  time  affording  a  view  of 
the  fire  ;  but  being  entirely  made  of  iron,  it  has  the 
usual  defect  of  all  the  stoves  made  of  this  metal  in 

producing  an  unpleasant  efi'ect  upon  the  air  of  the room.  It  was  originally  intended  only  for  burning 
wood ;  lately,  however,  they  have  in  America  con- 

structed it  for  burning  coal.  Fig.  67.  is  a  view  of  the 
stove  placed  in  the  chimney,  and  fig.  68.  is  a  vertical 
section.  The  fire  a  is  made  upon  the  iron  hearth,  and 
is  partly  inclosed  between  iron  checks.  The  smoke, 
after  rising  up  to  the  top  of  the  stove,  turns  under  the 

•■•ver,  and  goes  down  at  h,fig.  68.,  descending  as  low  as  the  hearth  to  c,  whence  it  passes 
iwards  into  the  main  flue  (/.  The  partition  e  is  built  up  in  the  chimney,  and  the  throat  is 
■osed  by  an  iron  plate/,  so  that  no  air  from  the  room  can  go  out  that  way.  The  whole 
'  the  stove  being  of  iron,  is  much  heated  by  the  fire,  and  communicates  its  heat  to  the mrrounding  air  as  in  a  common  German  stove.  But  it  likewise  throws  into  the  room  a 
iream  of  air  brought  from  without  and  warmed.    This  is  effected  in  the  following 

Fig.  60. 
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manner.  The  back  of  the  stove,  against  which  the  smoke  rises,  is  hollow,  and  contains 
partitions  in  the  manner  shown  at  A,  fig.  68.,  which  represents  the  hollow  back  with  the 

d 

Fig.  67. Fig.  68. 
front  plate  removed.  The  cold  air  from  without  enters  through  a  flue  at  b  (see  section), 
passes  beneath  the  hearth  c,  and  thence  into  the  chambers  at  the  back  of  the  fire,  seen  in 
the  section  at  b  and  at  A.  After  winding  through  these  chambers  in  the  direction  of  the 
dotted  line  in  A,  it  becomes  heated,  and  issues  through  apertures  in  the  sides  near  the 
top  of  the  stove  seen  in  fig.  67.,  but  the  throat  of  the  chimney  being  closed  as  at  /,  it 
comes  into  the  room.  The  method  of  blowing  the  fire  is  by  an  opening  in  the  iron  hearth 
in  front  of  the  fire,  partly  covered  by  a  little  inclined  plane,  k,  which  directs  the  current 
of  air  that  rises  through  it,  against  the  fire.  The  fire  is  therefore  partly  fed  by  this  air, 
and  does  not  abstract  so  much  from  the  apartment,  as  would  be  the  case  were  it  wanting ; 

it  also  reduces  in  the  same  proportion  the  usual  current  which 
malces  towards  the  fire  in  ordinary  grates.  This  stove  is  evidently 
not  well  adapted  for  the  purposes  of  English  cookery,  and  the  in- 

elegance of  its  appearance  entirely  unfits  it  for  our  best  apartments, 
consequently  it  is  not  adopted  in  this  country.  A  few  have  been 
tried  in  farm-houses,  but  it  is  inferior  to  other  constructions. 

357.  The  American  or  Nott's  stove,  fig.  69.,  is  more  remarkable 
for  the  novelty  of  its  appearance  than  for  any  important  advan- 

tage.   The  fire  is  contained  in  the  pedestal,  which  is  lined  with 
fire  brick.    The  bottom  of  the  grate  is  semi-cylindrical,  and  being 
revolvable  on  an  axis,  is  intended,  by  a  rocking  motion  performed 
by  a  winch  at  the  side,  to  shake  out  the  ashes,  or  to  empty  the 
grate  altogether  into  the  ash-pit.    The  coals  are  put  in  at  the  top 
of  the  column,  lying  over  the  fire  after  it  is  kindled,  and  sink 
down  as  they  are  consumed,  enough  being  put  in  at  once  to  serve 
the  whole  day.    To  afford  a  view,  or  rather  a  peep,  at  the  fire,  a 
piece  of  mica  (erroneously  called  talc)  is  inserted  in  the  front, 
that  substance  not  being  liable  to  crack  with  the  heat  like  glass. 
Many  of  these  have  been  put  in  shops  and  similar  places  where 
there  is  a  free  circulation  of  air,  and  where  they  have  rather  an 
elegant  appearance  ;  but  they  have  the  usual  faults  of  iron  stoves, 
from  becoming  much  heated. 

358.  Dr".  ArnotCs  stove,  fig.  70.,  though  constructed  of  iron,  is  said  by  the'inventor  to  be 
much  less  injurious  to  the  air  than  iron  stoves  generally  are,  because  the  metal  is  never 

made  very  hot,  there  being  an  internal  brick  chamber  to  contain  the 
fire,  and  the  combustion  of  the  fuel  going  on  very  slowly. 

Tiie  following  is  the  description  by  Dr.  Arnott  in  his  own  words. 
"  The  outline  section,  a  bdc,  represents  a  box  formed  of  sheet  iron, 
and  divided  by  the  partition  gh  into  two  chambers,  communicating 

freely  at  the  top  and  bottom.  The  letter  e  marks  the  fire-box  or 
furnace,  formed  of  iron  lined  with  fire-brick,  and  resting  on  a  close 
ash-pit,  of  which  b  marks  the  door,  and  near  which  door  there  is  a 
valved  opening,  by  which  the  air  enters,  to  feed  the  fire  when  the 
door  is  shut ;  i  marks  the  door  of  the  stove,  by  which  the  fuel  is 

introduced  :  c  is  the  chimney-flue.  AVhile  the  stove-door  and  ash- 

pit are  open,  a  fire  may  be  lighted,  and  will  bum  in  the  fire-box 

just  as  in"a  common  grate,  and  the  smoke  will  rise  and  pass  away  by  the  chimney,  mixed 
with  much  colder  air,  rushing  in  by  the  stove-door ;  but  if  the  stove-door  and  ash-pit 

Fig.m. 
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oor  be  closed,  and  only  as  much  air  is  admitted  by  the  valved  opening  in  the  ash-pit  as 
1111  just  feed  the  combustion,  only  a  small  corresponding  quantity  of  air  can  pass  away 
the  chimney,  and  the  whole  box  will  soon  be  full  of  the  hot  air  or  smoke  from  the  fire 

vculating  in  it,  and  rendering  it  every  where  of  as  uniform  temperature  as  if  it  were  full 
I  hot  water.  This  circulation  takes  places,  because  the  air  in  the  front  chamber  around 
v3  fire-box,  and  which  receives  as  a  mixture  the  red-hot  air  issuing  from  the  fire,  is 
;tter,  and  therefore  specifically  lighter,  than  the  air  in  the  posterior  chamber,  which 
iceives  no  direct  heat,  but  is  always  losing  heat  from  its  sides  and  back ;  and  thus,  as 
uag  as  the  fire  is  bm-ning,  there  must  be  circulation.  The  whole  mass  of  air  is,  in  fact, 
rsn  to  revolve,  as  marked  by  the  arrows,  with  great  rapidity  ;  so  that  a  person  looking 
wards  the  bottom  of  the  stove  through  the  stove-door,  i,  might  suppose,  if  smoking  fuel 
idd  been  used  to  make  the  motion  visible,  that  he  was  looking  in  at  the  top  of  a  great 
II  imney.   The  quantity  of  new  air  rising  from  within  the  fuel,  and  the  like  quantity  escap- 
.■g  through  the  flue,  c,  are  very  small,  compared  within  the  revolving  mass." To  regulate  the  temperature  of  this  stove,  and  make  it  equable,  a  contrivance  is  attached, 
illled  the  "  thermometer  tube,"  by  which  the  opening  for  admission  of  air  to  the  ash-pit  is 
jade  to  expand  when  the  fire  burns  too  slowly,  and  thereby  increase  the  draught  arid  com- 
iistion ;  and  to  close  a  little,  and  hence  to  check  the  combustion,  when  the  fire  is  too  brisk. 
'  would  appear,  however,  that  this  apparatus  was  more  ingenious  than  useful,  as  it  is  now 
rnnerally  laid  aside,  and  the  quantity  of  air  admitted  to  the  fire  is  regulated  by  some  of  va- 
03US  simple  methods  in  common  use.  One  of  the  advantages  this  stove  seems  to  possess  is, 
aat  the  fire  keeps  in  a  long  time,  requiring  very  little  attention,  particularly  when  anthra- 
ite  or  coke  is  employed  as  fuel.  It  is  rather  diflicult  to  light,  and  therefore  some  prefer 
ceeping  the  fire  always  in,  which  is  rather  a  convenience,  as  thus  the  apartments  never 
■iiol,  and  the  expense  of  fuel  is  very  small.  Where  a  gentle  steady  heat  is  very  desirable, 
lappears  to  be  useful ;  but  it  must  be  observed,  that  the  means  of  ventilation  must  be  pro- 
iiided  for  in  the  same  way  as  for  other  stoves. 
■  359.  A  few  more  iron  stoves  lately  advertised  as  the  Chunk  stove,  Vesta  stove,  &c.  do 

1  bt  appear  to  possess  any  good  qualities  peculiar  and  deserving  of  mention. 
:  360.  Mr.  Stephen  Green's  new  terra  cotta  stove  avoids  several  inconveniences  of  iron 
(oves.  To  equalise  the  heat  as  much  as  possible,  two  or  three  concentric  cylinders  of 
mrthenware  are  introduced  between  the  fire-pot  and  the  external  case,  which  prevents 
)ue  danger  of  the  heat  cracking  the  external  casing,  which  is  also  of  some  kind  of 
i&rthenware. 

Sect.  III. 

WARMING  BY  FLtTES. 

361.  The  method  of  warming  houses  by  means  of  flues  under  the  floors  or  in  the  walls, 
hnough  very  efiectual  in  some  cases,  as  in  hot-houses,  is  scarcely  applicable  to  our  private 
swellings  as  they  are  constructed  at  present.  It  is  true  that  this  was  the  mode  adopted 
;7  the  Romans  in  their  villas  when  they  had  possession  of  this  island ;  but  it  is  to  be 
Observed,  that  their  floors  were  altogether  of  bricks  and  tiles,  often  ornamented  with 
Mosaics.  In  the  present  construction  of  our  houses  with  floors  of  wood,  it  would  be  next 
0)  impossible  to  warm  them  in  this  manner,  which  would  demand  so  great  change  in  our 
oomestic  economy  and  modes  of  construction,  thatare  cannot  at  present  speculate  upon  it ; 
sind  numerous  expensive  experiments  must  be  made  before  we  could  discover  all  its  advan- 
iges  and  disadvantages,  notwithstanding  the  idea  of  warming  a  whole  house  with  one  fire, 
nstead  of  each  separate  apartment,  may  appear  at  first  to  promise  a  vast  improvement. 

1  "here  is  however  one  part  of  the  house  that  might  sometimes,  perhaps,  be  advantageously 
fvarmed  by  means  of  flues  under  the  floor  ;—  that  part  is  the  hall  or  vestibule,  which  may 
haave  a  pavement  of  marble,  stone,  or  tiles.  Whether  this  would  be  sufiicient  to  warm 
^IJso  the  staircase,  without  making  the  floor  of  the  hall  hotter  than  would  be  agreeable, 
ti-emains,  we  believe,  to  be  decided  by  experiment. 

There  are  certain  other  cases  where  this  mode  of  warming  appears  to  have  advantages  ; 
r.iiamely  in  ofiices,  or  other  places  with  stone  floors,  which  are  very  cold  for  the  feet. 
When  this  method  is  employed,  the  fire-place  should  be  so  constructed  that  the  smoke 

fr'rom  the  fuel  must  descend  through  the  fire,  and  be  thus  almost  wholly  consumed,  which 
''nWX  prevent  the  great  accumulation  of  soot  in  the  flues. 

Sect.  IV. 

■WARMING  BY  STEAM. 

362.  Steam,  so  useful  on  many  other  occasions,  is  capable  of  affording  one  of  the  most 
^agreeable,  safe,  and  convenient  methods  of  warming  our  apartments.  In  our  account  of  the 
-general  properties  of  heat,  we  mentioned  the  way  in  which  steam  is  generated,  and  that 

G 
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its  temperature  is  necessarily  always  the  same,  namely  212°.  Hence  it  presents  us  witli  a 
mode  of  obtaining  always  an  equable  quantity  of  heat.  If  an  enclosed  vessel  filled  witli 
steam  be  brought  into  an  apartment,  the  steam  will  be  gradually  condensed  by  parting  with its  heat  to  the  vessel  containing  it,  while  the  latter  will  communicate  it  to  the  air  in  contact 
with  the  vessel.  The  steam  vessel  will  therefore  act  as  a  close  stove ;  with  this  difference, 
that  the  steam  stove  can  never  be  heated  above  212°  j  and  that  the  heat  given  out,  being always  in  proportion  to  the  surface  of  the  vessel,  we  can,  by  adapting  its  size  to  the  occa- 

sion, regulate  the  temperature  of  an  apartment,  an  advantage  which  we  cannot  obtain  so 
completely  in  any  other  way. 

363.  The  manner  in  which  a  house  or  an  apartment  is  warmed,  by  means  of  steam, 
is  very  simple.  A  boiler  supplied  with  water  nmst  be  kept  constantly  boiling  by  a  fire 
or  small  ftirnace ;  the  cover  of  this  boiler  must  be  fixed  on  tight,  and  a  pipe  will  conduct 
the  steam  to  any  part  required  to  be  warmed,  where  it  may  be  received  in  a  reservoir,  or 
other  convenient  receptacle,  best  suited  to  the  nature  of  the  apartment.  As  the  steam 
gives  out  its  heat,  it  becomes  condensed  into  water,  which  settles  at  the  bottom  of  the 
receptacle,  and  should  be  conducted  away  by  a  small  pipe  that  generally  conveys  it  back 
again  into  the  boiler.  The  steam  is  thus  made  to  carry  the  heat  from  the  boiler  of  hot 
water,  depositing  or  leaving  it  where  it  is  wanted  ;  and  thus  this  process  wUl  be  kept  up 
as  long  as  the  boiler  is  at  work.  Nothing  can  be  more  quiet  and  regular,  therefore,  than 
this  method  of  warming ;  but  several  precautions  are  necessary  to  be  attended  to.  As 
steam  has  an  immense  elastic  power  if  confined,  care  must  be  taken  that  it  does  not  accu- 

mulate in  too  great  a  quantity  under  the  head  of  the  boiler,  otherwise  it  may  become  too 
powerful  for  the  strength  of  that  vessel  to  resist,  and  an  explosion  might  be  the  result — 
an  accident  that  is  well  known  to  have  happened  frequently.  To  prevent  this,  a  safety 
valve  on  the  boiler  is  requisite.  The  safety  valve  is  kept  down  by  the  pressure  of  a  small 
weight  suspended  on  a  little  lever ;  and,  when  the  steam  becomes  so  powerful  as  to 
endanger  the  boiler,  it  forces  up  this  valve  with  its  weight,  and  escapes  by  little  at  a  time. 
An  ingenious  apparatus  is  likewise  employed,  by  which  the  boiler  is  fed  with  water  so  as 
to  have  always  the  same  quantity  in  it ;  as  there  would  be  danger  in  its  being  too  full, 
and  still  more  in  its  being  quite  empty.  The  pipe  also  which  conveys  the  steam  to  the 
part  where  its  heat  is  to  be  given  out,  must  be  surrounded  and  protected  with  some  non- 

conducting material.  The  steam  reservoirs,  on  the  contrary,  must  be  made  of  the  best 
conductors,  such  as  copper,  iron,  or  tin  plate.  We  stated,  when  speaking  of  heat,  that  a 
pipe  or  other  vessel  cannot  be  filled  with  steam  until  it  be  first  emptied  of  common  air. 
Contrivances  must  therefore  be  made  in  all  steam  pipes  for  this  purpose ;  for  should  any 
accident  suddenly  condense  the  steam  in  the  pipe,  the  latter,  having  been  already  deprived 
of  its  air,  would  form  a  vacuum  ;  and  therefore,  except  very  strong,  could  not  resist  the 
pressure  of  the  atmosphere,  and  would  be  crushed  quite  flat.  There  must  therefore  be  a 
valve  somewhere  to  let  in  the  air  should  this  happen.  Farther  precautions  must  be  taken 
to  prevent  the  pipes  giving  way  from  their  frequent  expansion  by  heating  and  cooling. 
Considerable  difficulty  will  likewise  occur  in  providing  for  a  situation  for  the  steam 
reservoirs  in  our  best  apartments  ;  although,  in  mEmy  other  places,  this  will  be  sufficiently 
easy. 
When  we  take  into  consideration  all  these  circumstances  (and  none  of  them  can  be 

omitted),  it  is  obvious  that  a  steam  apparatus  should  be  under  the  direction  of  a  person 
competent  and  willing  to  attend  to  k,  for  though  in  such  hands  it  is  perfectly  safe 
and  easily  managed,  it  is  far  too  complicated  to  be  employed  in  oi'dinary  dwellings,  where 
the  frequent  change  of  servants  would  prevent  it  being  properly  understood  and  at- 

tended to  :  the  apparatus  must  be  kept  in  perfect  order,  and  though  only  a  small  degree 
of  attention  is  necessary  for  this  purpose,  it  does  not  admit  of  neglect.  The  use  of 
steam  should  therefore  be  limited  to  those  places  where  it  would  be  put  imder  the 
management  of  competent  persons.  We  do  not  consider  it  useftil,  therefore,  here  to  go 
into  the  numerous  details  that  would  be  necessary  for  constructing  and  managing  a  steam 
apparatus,  since  every  such  construction  must  vary  with  the  locality ;  and,  to  succeed,  Iho 
whole  must  be  executed  under  the  direction  of  a  scientific  engineer  experienced  in  such 
matters.  Nevertheless,  warming  buildings  by  steam  succeeds  perfectly  in  factories  and 
other  large  places,  where  there  are  persons  resident,  and  sufficiently  intelligent  to  be  trusted 
with  apparatus  requiring  such  strict  and  constant  attention  :  and  there  are  cases  in  domestic 
economy  where  it  may  be  applied,  but  that  can  only  be  where  persons  are  conversant  with 
the  subject  of  steam. 

Methods  of  warming  by  steam,  applicable  only  to  hot  houses,  do  not  belong  to  this  place. 
364.  Steam  has  an  important  advantage  which  distinguishes  it  from  every  other  mode  of 

distributing  heat,  which  is,  that  it  can  be  conveyed  to  a  very  great  distance  from  the  boiler, 
and  in  any  direction  ;  we  can  cause  it  to  ascend,  descend,  or  move  horizontally,  with  equ.il 
facility  ;  but  the  lo.ss  of  heat  by  condensation  is  considerable  in  conveying  it  to  a  distant 
point,  though  steam  itself  preserves  always  the  same  temperature.  A  single  fire  to 
produce  the  steam  may  be  sufficient  for  a  large  establishment,  and  this  fire  may  be  placed 
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loere  the  smoke  of  the  chimney  may  be  least  oflfensive,  and  its  appearance  least 
iieelionable  ;  it  may  even  be  outside  the  house  to  be  warmed,  and  be  placed  in  an 
oining  building  :  hence  the  superior  security  from  fire.    The  heat  of  steam  pipes,  also, 

fthey  never  can  exceed  212°,  is  not  likely  to  injure  the  air. 
'liGo.  Whett  steam  is  employed  to  warm  an  apartment  in  a  dwelling  house,  it  cannot  be 
innitted  in  common  steam  pipes,  on  account  of  their  form  and  appearance  ;  but  various 
'ians  must  be  had  recourse  to  for  rendering  the  steam  vessels  ornamental :  one  of  the 

best  is  by  collecting  the  pipes  in  masses,  and  covering 
them  -with  open  screen  work,  in  the  manner  of  a  side 
table  or  pedestals,  &c.  as  at  fig.  71.;  or  the  pipes  may  be 
concealed  in  the  walls,  or  under  the  floor,  and  the  air 
admitted  by  registers  ;  or  the  steam  may  enter  into  a 
hollow  space  between  two  cylinders  or  cubes,  serving 
as  pedestals  for  statues  or  vases,  by  which  a  great 
surface  of  steam  might  be  exposed.  In  this  way 
steam  may  be  advantageously  employed  to  assist  in 
warming  a  large  apartment,  in  addition  to  an  open Fig.  71 

e,;,  which  is  seldom  sufficient  to  render  every  part  of  such  a  room  comfortable. 

Sect.  V. 

WARBIING  BUILDINGS  BY  HOT  WATER. 

3566.  Warming  by  means  of  hot  water,  though  one  of  the  last  modes  brought  into  practice, 
of  older  date  than  is  generally  supposed.    It  appears  to  have  been  first  employed  by 
imnemain,  of  Paris,  just  before  the  first  French  revolution.    He  had  in  this  manner  heated 

hot-houses  at  the  "  Jardin  des  Plantes"  at  Paris,  and  he  likewise  applied  it  to  preserving 
equal  temperature  in  little  chambers,  in  which  he  succeeded  in  hatching  chickens  in  the 

lyyptian  manner,  without  the  hen.    Afterwards,  the  Marquis  Chabannes  practised  the 
line  mode  in  England,  and  succeeded  in  some  hot  houses,  but  failed  in  applying  it  to 
iwate  dwellings.    This  practice  has  lately  been  revived,  and  larger  pipes  of  cast  iron 
iUg  employed,  hot  water  is  very  successfully  used  in  heating  hot-houses,  or  other 
.'ge  buildings  where  these  pipes  are  not  inconvenient. 
;367.  To  cause  hot  water  to  circulate  through  pipes  in  a  building  merely  by  the  action  of 
aat,  all  that  is  necessai-y  is  to  provide  a  boiler,  a.,  fig.  72.,  filled  with  water,  and  closed  at 

the  top  ;  a  pipe  must  proceed  from  the  top  of  the  boiler  at  a, 
entering  through  the  part  of  the  building  which  is  to  be  warmed, 
b,c,  and  returning  back  into  the  boiler  at  the  bottom  d.  This  boiler 
and  its  pipe,  being  closed  all  round,  is  to  be  considered  as  one 
vessel,  and  the  cause  of  the  circulation  of  the  water  will  be 
easily  understood  if  the  reader  will  refer  to  the  description 
we  gave  of  the  currents  upwards  and  downwards  which 
Count  Rumford  observed  in  water  while  heating  Portions  of 
water  heated  at  the  bottom  of  the  boiler  will  rise  to  the  top, 
ascend  through  the  pipe,  and  return  again  to  the  bottom :  the 

Fir-  72.  cooling  of  the  water  in  the  pipe  promoting  the  return.  If 
ee  whole  of  the  boiler  and  pipe  were  to  be  kept  at  a  boiling  heat,  this  motion  would 
tase  :  but  as  the  water  in  the  pipe  is  constantly  cooling,  the  circulation  goes  on,  and  the 
later,  hot,  but  not  boUing,  is  thus  canied  to  a  considerable  distance. 

'There  are,  however,  considerable  difficulties  in  applying  this  method  to  warming ■mestic  dwellings.  It  is  necessary  to  have  the  pipes  of  considerable  size,  several  inches 
1  diameter,  if  circular,  that  they  may  contain  hot  water  enough  to  be  effective,  and  such 
pes,  which  must  be  of  cast  iron,  are  very  tnconvenient  in  a  private  house  :  also  if  they 
e  to  ascend  to  the  upper  stories,  the  pressure  of  the  water  in  them  would  be  enormous, 

nd  would  require  them  to  be  of  great  strength.  From  this,  and  other  circumstances,  it 
las  found  that  this  mode  of  warming  with  cylindrical  pipes  must  be  limited  to  certain 
laces,  as  hot  houses,  conservatories,  and  public  rooms  of  any  kind,  where  the  pipes  may 
!  disposed  of  out  of  the  way,  and  where  there  is  no  occasion  to  raise  the  water  much 
■)0ve  the  boiler.  In  these  cases  this  method  by  hot  water  is  found  to  give  a  very  equal 
jgree  of  heat,  and  to  have  some  of  the  advantages  of  steam,  at  the  same  time  that  the 
pparatus  is  more  simple,  and  more  easily  managed :  but  we  must  observe,  that  it  is  much 

t'ferior  to  steam  in  the  facility  of  being  conducted  to  any  part  of  a  building,  or  to  any NStance,  and  therefore,  upon  the  whole,  it  is  much  more  limited  in  its  application  :  nor  is 
l  ie  regularity  of  the  heat  so  great  as  that  of  steam.  The  pipes  with  hot  water  are,  how- 
ver,  sometimes  made  flat,  the  section  being  a  rectangle,  instead  of  a  circle,  and  thus  they 
■••e  more  easily  introduced  into  apartments,  being  made  to  appear  as  part  of  the  sliirting, 
r  •  partly  concealed  by  some  artifice.    When  managed  in  tills  way,  they  have  been  found G  2 
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to  give  out  a  very  agreeable  heat,  particularly  ■when  they  are  employed,  only  as  an 
addition  or  assistance  to  an  open  fire. 

To  cause  hot  water  to  circulate,  it  is  not  necessary  that  the  top  of  the  boiler  should  be 
closed ;  but  in  that  case  the  circulation  is  effected  upon  a  different  principle  :  the  pipe, 
when  once  filled  with  water,  then  acts  as  a  syphon ;  the  ascending  part  from  the  top  of  the 
boiler,  and  just  dipping  into  the  water,  being  the  shorter  leg,  and  the  descending  part, 
which  returns  to  the  bottom,  being  the  longer  leg  of  the  syphon.  Here  the  rapidity  of  the 
motion  will  depend  upon  the  difference  in  the  two  legs  of  the  syphon,  and  the  different 
temperatures  in  the  two  currents,  on  the  common  principles  of  hydrostatics.  This  last 
method  has  some  advantages,  with  the  absence  of  danger  from  explosions,  the  close  boiler 
requiring  a  safety  valve. 

368.  The  method  first  employed  by  Bonnemain  is  interesting  in  a  historical  point  of 
view ;  and  on  this  account,  and  as  his  mode  of  hatching  chickens  by  its  means  has  been 
attempted  in  London,  we  shall  describe  it.  a,  fig.  73.  is  a  small  boiler,  from  the  top  of 
which  rises  a  tube,  b,  that  passes  into  the  inside  of  a  wooden  box,  c,  in  which  are  shelves 
on  which  the  eggs  to  be  hatched  are  laid.  This  tube,  after  being  bent  backwards  and 
forwards  through  the  box  between  the  shelves,  returns  at  d,  and  enters  into  the  boiler, 
passing  down  to  the  bottom.    The  heated  water  rises  through  this  tube,  and  circulates 

Fig. 73. 

through  it  in  the  manner  we  have  already  described  'vafig.  72.,  causing  the  temperature of  the  air  in  every  part  of  the  box  to  be  very  equal.  This  equality  was  much  assisted  by 
an  apparatus  which  regulates  the  admission  of  air  to  the  fire,  the  aperture  decreasing  as 

the  fire  burned  more  briskly,  and  increasing  as  the  fire  slackened,  as  in  Arnott's  stoves.  The 
details  of  this  contrivance  may  be  seen  in  Gill's  "  Technical  Repository,"  February,  1828. 
e  is  another  box  in  which  the  young  chickens  were  fed  after  they  were  hatched  ;  in  this 
they  nestled  under  sheep  skins  with  the  wool  on.  In  the  bottom  of  the  case  are  little 
saucers  with  water  to  supply  the  humidity  to  the  air  which  is  necessary  to  hatching, 
y  is  a  safety  valve  to  the  boiler.  We  may  mention  it  as  a  remarkable  fact,  that  although 
the  hot-houses  in  the  botanic  gardens  of  Paris  were  thus  heated  fifty  years  ago,  yet  this 
had  been  so  completely  forgotten  by  the  French  gardeners  and  engineers,  that  their 
government  sent  to  England  in  1832  a  deputation  of  professional  men  to  study  the  subject, 
with  the  view  of  again  heating  their  hot-houses  in  this  manner. 

309.  The  employment  of  hot  water  for  warming  houses  has,  however,  been  extended  by 
Mr.  Perkins,  in  consequence  of  a  method  which  he  adopted  of  conveying  water  in  pipes 
heated  far  above  the  boiling  point,  even  as  high  as  from  300°  to  600°.  It  will  strike  the 
reader,  that  as  water  can  only  be  heated  to  212°  in  an  open  vessel  without  being  converted 
into  steam,  there  must  be  here  some  particular  contrivance  by  which  the  heat  of  water 
can  be  raised  to  300°.  The  fact  is,  that  provided  the  steam  is  prevented  from  escaping, 
or  even  forming,  by  the  vessel  containing  iHk  water  being  completely  closed,  that  fluid 
may  be  heated  to  any  degree  that  the  vessel  will  bear  without  bursting ;  but  in  this  case, 
the  pipes  conveying  water  heated  so  much  must  be  sufficiently  strong  to  prevent  such  an 
accident. 

The  method  of  Mr.  Perkins,  .called  by  some  the  high  pressure  hot  water  apparatus,  con- 
sists of  a  considerable  length  of  an  iron  pipe,  which,  in  consequence  of  being  so  intensely 

heated,  is  made  only  an  inch  in  diameter;  this  is  filled  with  water,  and  completely  closed 
in  all  its  parts.  A  portion  of  it  is  made  in  the  form  of  n  coil,  a,  fig.  74.,  either  round  or 

square,  which  is  placed  in  a  furnace  or  fire,  and  the  water  in  it  heated  to  300°  or  more. 
The  rest  of  the  pipe  is  carried  round  the  rooms  to  be  warmed ;  and,  if  necessary,  it  is 
coiled  also  somewhere  in  the  apartment,  b,  in  order  to  get  more  pipe  into  little  space  : 

for  the  longer  the  pipe,  the  more  heat  it  will  give  out  This  pipe  afterwards,  and  of  course 
the  water,  returns  back  to  the  coil  in  the  furnace.  As  in  the  other  mode  of  heating  by 

hot  water,  one  end  of  the  pipe  proceeds  from  the  top  of  the  boiler,  while  the  other  returns 
to  the  bottom  of  it,  so  in  this  the  pipe  goes  first  from  the  top  of  the  coil  and  returns  to  the 
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bottom  of  the  coil,  c,  for  there  is  no  boiler.  In  order  to  allow  room  for 

the  expansion  of  the  water  on  being  heated,  ■which  might  otherwise  oc- 
casion the  bursting  of  the  pipes,  a  tube,  d,  is  fixed  at  top,  which  holds 

about  one-twelfth  as  much  water  as  the  whole  pipe  ;  into  this  the  water 
finds  its  way  on  expanding.  This  hot-water  apparatus,  on  account  of 
the  smallness  of  the  pipes,  and  their  flexibility,  can  be  introduced  into 
apartments  without  much  difiiculty :  it  may  be  led  round  the  room  near 
the  floor,  or  made  into  a  coil  in  the  chimney,  the  flue  being  first  stopped, 
or  in  any  other  convenient  situation  :  and  the  heat  may  be  raised  to  any 
extent  that  the  pipes  will  bear. 

But  although  this  ingenious  invention  can  be  used  in  places  where  the 
former  method  with  larger  pipes  could  not  be  introduced,  nor  steam- 
pipes  either,  without  much  trouble,  yet  it  is  liable  to  some  defects, 
which  must  be  noticed.    One,  that  is  very  obvious,  is  the  danger  of 
accidents,  by  the  bursting  of  pipes  containing  water  so  intensely  heated  ; 
although  the  pipes  may  be  manufactured  upon  an  excellent  principle, 
and  proved  before  they  are  used,  yet  we  cannot,  without  a  caution, 
recommend  a  plan  in  which  safety  depends  so  much  upon  the  care 

Pig-  74.        jjj,  jjjg  gj^-jj      workmen.    It  is  also  said  that,  in  consequence  of  the 
tense  heat  of  these  pipes,  rooms  heated  by  them  have,  to  a  certain  degree,  the  same 
sagreeable  and  unwholesome  smell  which  results  from  the  use  of  cockles  or  iron 
roves  in  general,  when  much  heated.    Another  objection,  stated  by  Mr.  Hood,  appears 
be  the  inequality  of  temperature  in  buildings  heated  by  these  pipes,  in  consequence 
their  being  much  hotter  in  one  part  than  in  another,  a  difference  sometimes  amounting 
more  than  100°,  varying  according  to  the  length  of  the  pipe,  which  may  extend  above 

WOO  feet.    From  the  smallness  of  the  pipe,  also,  this  apparatus  cools  so  rapidly  when  the 
roe  slackens,  that  the  heat  of  the  building  will  be  materially  affected  even  by  a  very  little 
li  teration  in  the  strength  of  the  fire.    From  all  these  circumstances,  this  mode  of  heating 
1  ill  not  afford  the  same  steadiness  of  temperature  as  hot  water  with  large  pipes,  and  still 
■sss  than  that  obtained  by  the  use  of  steam.    Notwithstanding,  however,  these  serious  ob- 
?octions  to  applying  Mr.  Perkins's  method  generally  to  ordinary  dwellings,  it  has  been  em- 
Iiloyed  in  several  public  buildings,  and,  we  understand,  with  considerable  success.  There 
iree  certain  situations,  indeed,  where  it  would  be  extremely  difficult  to  employ  any  other 
Method.    It  has,  for  instance,  been  found  very  serviceable  in  the  Register  Ofiice,  Edinburgh, 
li  here  records  of  great  value  are  kept :  where  of  course  safety  from  fire  is  eminently  im- 

portant ;  and  where  no  method  of  warming  the  building  had  been  contrived  on  its  erec- 
i'lon.    The  museum  in  Lincoln's  Inn  Fields,  left  to  the  public  by  the  late  Mr.  Soane,  is iiiientioned  as  another  instance. 

Both  the  steam  and  hot  water  system  of  the  ordinary  kind,  -with  large  pipes,  are  safe  as 
^)  risk  from  fire  ;  but  it  has  been  stated  lately,  that  Perkins's  method  is  not  free  from 
-langer,  since  pipes  heated  to  so  great  a  degree  are  capable  of  setting  fire  to  many  sub- 
teances  :  care  should  therefore  be  taken  that  the  pipes  do  not  come  into  contact  with  any 
Materials  that  are  inflammable. 

It  is  evident  that  the  same  difficulties  of  ventilation  must  attend  this  as  all  other  stoves ; 
nnd  this  consideration,  were  there  no  other,  must  also  determine  in  what  place  it  can  be 
ntroduced  with  propriety  in  a  domestic  edifice.  The  idea  is  undoubtedly  ingenious  ;  but 
; ;  cannot  for  a  moment  be  supposed  that  it  ought  to  supersede  open  fires  for  our  ordinary 
ppartments,  as  some  have  been  sanguine  enough  to  imagine. 

Sect.  VL 

WARMING  BY  HOT  AIR. 

370.  Warming  by  hot  air  is  first  heating  a  quantity  of  air  to  a  considerable  degree,  and 
hhen  bringing  it  into  the  apartments  through  pipes  or  other  apertures.  This  has  been 
effected  in  various  ways. 

371.  The  fir.ll  method  employed  was  a  French  invention,  and  accomplished  by  causing  air 
10  circulate  and  get  heated  behind  the  iron  back  of  the  fire,  and  then  introducing  it  through 
I  register. 

372.  Another  method  cmrnintfi  in  making  an  iron  tube  pass  through  the  fire,  the  mouth 
oeitig  in  the  open  air :  the  air  entering  the  tube  is  heated  by  the  fire,  and  discharges  hot 
iiir  into  the  room.  Likewise  chambers  are  filled  with  air  heated  by  iron  or  brick  stoves  j 
and  from  these  reservoirs,  the  various  apartments  are  supplied  by  means  of  pipes. 

In  all  these  methods  of  warming  apartments,  the  air  has  generally  been  heated  too  much 
for  salubrity  ;  and  in  most  of  them  it  has  been  rendered  very  unwholesome ;  added  to  which 
the  apparatus  is  always  complicated  and  expensive.  It  is  to  be  observed  that  the  first  two 
of  the  above  methods  act  only  partially,  being  intended  only  to  assist  an  open  fire,  and  thoy 
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may  be  named  stove  grates.  A  gi'eat  number  of  these  of  various  constructions  have  been 
jiut  up  in  England  of  late  ;  but  they  are  very  ineffective,  and  extremely  unwholesome,  from 
the  air  issuing  through  the  register  being  vitiated  by  the  heated  iron.  When  heated 
air  is  introduced  from  them  by  way  of  assisting  an  open  fire,  it  is  of  little  use,  for 
tlie  following  reason :  as  soon  as  it  enters  the  room  by  the  register  on  the  mantle- 
shelf,  it  rises  to  the  ceiling,  instead  of  readily  diffusing  itself  through  the  rest  of  the  air  in 
the  apartment ;  and  is,  in  reality,  worse,  than  nothing,  adding  scarcely  any  thing  to  the 
temperature,  but  contributing  a  quantity  of  disagreeable  effluvia :  these  contrivances  are, 
accordingly,  now  nearly  laid  aside. 

373.  Of  the  very  unwholesome  nature  of  air  made  hot  by  iron,  we  have  an  instructive 
account  in  a  late  examination  by  Dr.  Ure,  into  the  cause  of  the  indisposition  and  disease 
which  prevailed  among  the  officers  in  the  long-room  of  the  Custom-house.  The  hot  air 
was  discharged  from  two  stone  tunnels  at  from  9.0°  to  110°,  but  diluted  afterwards  with 
cold  till  about  G0°  or  62°  :  yet  the  effects  experienced  were  very  distressing,  and  the  air 
was  found  seriously  to  affect  the  constitutions  of  numerous  individuals  of  various  ages  and 
temperaments.  In  one  room,  where  the  air  that  issued  was  170°,  it  is  described  as  resem- 

bling in  its  properties  the  simoon  of  the  desert,  possessing,  in  an  eminent  degree,  the 
dryness  and  disagreeable  smell  imported  to  air  by  the  action  of  red-hot  iron.  "  As  cast 
iron,"  Dr.  Ure  observes,  "  contains,  besides  the  metal  itself,  more  or  less  carbon,  sulphur, 
phosphorus,  and  even  arsenic,  it  is  possible  that  the  smell  of  the  air  passed  over  it  in  an 
incandescent  state,  may  be  owing  to  some  of  these  imperfections  ;  for  a  quantity  of  noxious 
effluvia},  inappreciably  small,  is  capable  of  affecting  not  only  the  olfactory  nerves,  but  the 
pulmonary  organs." 

There  is  another  objection  to  the  warming  apartments  with  hot  air,  in  the  mode  in 
which  it  has  been  usually  practised  ;  which  is,  that  the  supply  of  hot  air  is  fi-equently  irre- 

gular, comingoften  in  currents,  or  puffs ;  and  a  currentof  hot  air  is  equally  injurious  to  health 
as  a  current  of  cold  air.    Heating  by  steam  or  hot  water  is  far  more  even  and  regular. 

374.  Nor,  independently  of  the  usual  unhealtliiness  of  air  much  heated,  is  the  danger  from 
fire  to  he  overlooked  in  this  system.  In  a  complication  of  flues  and  pipes  passing  through 
the  various  parts  of  a  private  dwelling,  some  of  the  flues  for  the  smoke  will  perhaps  pass 
near  to  woodwork,  and  the  smallest  crack  or  defect  in  the  workmanship,  which  scarcely 
any  care  in  the  superintendents  can  guard  against,  may  occasion  intense  heat,  and  even 
flame,  to  be  carried  to  parts  where  it  may  be  dangerous.  We  may  instance  the  lament- 

able destruction  of  the  Houses  of  Parliament,  among  others,  which  have  been  occasioned 
by  the  hot-air  system  ;  to  which  we  add,  that  it  is  now  believed  that  many  conflagrations 
have  been  occasioned  by  similar  causes. 

375.  But  there  is  another  way  in  which  heated,  or  rather  loarmed,  air,  may  be  employed,  and 
that  advantageously.  If  it  be  warmed  in  a  separate  chamber,  by  means  of  steam  or  hot- 
water  pipes,  and  then  introduced  into  apartments,  such  air,  if  originally  pure,  will  continue 
to  be  perfectly  salubrious  ;  this  method  of  moderately  warming  it  not  injuring  its  quality, 
as  has  been  already  explained  when  treating  of  the  modes  of  warming  by  steam  and  hot 
water.  The  chief  difficulty  here  is  to  find  means  of  introducing  it ;  for  it  must  be  evident 
that  it  is  impossible  to  throw  in  such  warmed  air,  except  an  equal  quantity  of  cold  air 
can  be  abstracted  :  this  operation  must,  therefore,  be  connected  with  artificial  ventilation, 
and  will  probably  be  found  too  complicated  and  expensive  for  ordinary  domestic  purposes, 
though  very  suitable  for  large  public  buildings,  as  may  be  instanced  in  the  new  houses 
of  Parliament,  which  arc  warmed  upon  this  principle. 

Sect.  VII. 

WARMINC.  BY  GAS. 

376.  Coal  gas  is  aba  occasionally  employed  to  warm  tlie  interior 

of  buildings.  A  flame  has  no  efi'ect  in  warming  the  air  surround- 
ing it,  as  was  explained  under  "  Heat ;  "  where  it  was  stated that  radiant  heat  could  not  warm  the  air  it  passed  through.  But 

when  flame  strikes  on  a  solid  substance,  the  latter  is  heated,  and 
then  communicates  its  heat  to  the  air  in  contact  with  it,  which, 
ascending,  gives  place  to  another  portion  to  be  warmed  in  the 
same  manner.  The  gas  stove  is  made  upon  this  principle.  A 
circle  of  gas  flame  near  the  floor  is  made  to  play  upon  the  out- 

side of  a  hollow  inverted  metal  cone,  a,  fig.  75.,  which  is  open 
at  bottom,  and  surrounded  by  the  cylinder,  h  b,  standing  upon 
three  feet,  but  open  all  round  the  bottom.  The  air  within  the 
cone  is  heated  by  the  metal,  and  rises  up,  permitting  a  fresh 
])ortion  to  succeed  it,  whicli  enters  from  the  open  bottom  ;  and 
tlie  heated  air  comes  out  into  the  room  by  the  apertures,  c. 

Fig.  IT,. 
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87 hhe  whole  has  the  form  of  a  circular  pedestal.  When  this  stove  is  constructed  in  such 
;  manner  that  the  deleterious  gases,  arising  from  the  combustion  above  mentioned,  are 
•  ffered  to  escape  into  the  apartment,  as  is  sometimes  the  case,  through  apertures  d  d, 
iiiiere  the  cone  joins  the  cylinder,  it  is  highly  objectionable  in  confined  situations, 
erhaps,  iu  some  cases,  as  a  lofty  chapel,  where  the  service  is  not  long,  the  unwholesome- 
sss  of  it  may  not  be  much  felt.    But  it  is  proper  that  the  true  natm-e  of  the  stove  should 

be  understood.  No  combustion  can  take  place  without  a 
certain  portion  of  the  air  being  injured  in  consequence. 
Mr.  Ricketts,  of  Agar  Street,  Strand,  aware  of  this, 
makes  his  gas  stove  as  in  Jig.  76.,  where  the  poisonous 
gases  generated  are  carried  out  of  the  apartment  by  a 
tube,  a  b,  and  only  pure  warm  air  issues  from  the  stove 
by  the  register  cd.  In  this  form,  this  apparatus  may  be 
used  for  warming,  and  has  some  advantages.  It  occupies 
very  little  room,  and  may  be  put  up,  wherever  gas  can  be 
conveyed,  and  the  deleterious  gases  carried  away.  The 
heat  of  the  stove  may  be  very  accurately  and  very  simply 
regulated,  only  by  turning  the  cock  of  the  supply-pipe, 
by  which  the  flame  of  the  gas  may  be  increased  or  di- 

minished. It  is  to  be  observed,  however,  that  if  the  iron 
be  very  much  heated,  the  effect  upon  the  air  coming  from 
the  stove  must  be  of  the  same  pernicious  kind  as  that 
which  is  usually  felt  from  highly  heated  iron.  When  the 
apparatus  is  made  of  cast  iron,  it  is  not  apt  to  be  so  hot  as 
when  made  of  sheet  iron,  and  is  not  only  much  more 

uarable,  but  is  less  apt  to  injure  the  air. 

Sect.  VIII. 

GENERAL  AND  CONCLUDING  OBSERVATIONS  ON  WARMING  DOMESTIC  BUILDINGS. 

377.  We  have  purposely  avoided  giving  any  opinion  as  to  which  method  may  be  con- 
iJdered  as  the  best,  until  we  had  placed  before  our  readers  the  various  modes  of  warming 
uur  dwellings.  The  variety  of  opinions  that  are  afloat  on  this  subject  occasion,  with 
nome  persons,  considerable  perplexity  ;  but  much  of  this  diflSculty  will  probably  dis- 
pppear  by  consulting  principles  rather  than  authorities.  Each  method  has  some  advan- 
aiige,  and  likewise  some  disadvantage,  to  counterbalance  it ;  and  the  subject  has  seldom 
k-een  treated  by  persons  wholly  disinterested :  these  have  too  often  held  up  to  view 
uaerits  or  demerits,  as  best  suited  their  objects. 

378.  It  has  been  a  fashion  for  some  ijears  past,  with  some  persons,  to  exclaim  against  our 
ithimneij  fire-places,  which  have  been  long  adopted  in  this  country,  and  which  still  continue 
irrevalent.  Thus,  we  are  told  of  the  immense  waste  of  fuel  which  they  occasion ;  of  their  dirt 
innd  smoke ;  of  theii"  scorching  us  on  one  side,  and  chilling  us  by  a  cold  current  of  air  on  the 
'( ther  side  ;  and  that,  therefore,  it  is  no  wonder  we  are  attacked  by  colds  and  rheumatism. 
1 1  is  said,  that  no  sooner  is  any  portion  of  the  air  warmed  by  an  open  fire,  but  it  is  hurried 
ipp  the  flue  ;  that  the  temperature  of  the  air  is  very  unequal  in  different  parts  of  the  room  ; 
hhat  there  is  a  stratum  of  warm  air  above  the  mantle,  but  that  our  legs  and  feet  are  immersed 
nn  cold  air.  They  are  indeed  represented  as  if  the  pecuniary  interest  of  the  coal  merchant 
luid  the  physician  were  studied  at  the  expense  of  the  pocket  and  of  health.  In  short,  all 
Ihheir  defects  are  collected  and  exaggerated,  without  their  advantages  being  pointed  out; 
•vhile  other  methods  are  lauded,  and  placed  in  the  most  favourable  light.  And  this  is  not 
tMven  the  worst ;  for  the  old  fashioned,  long  abolished  chimney  has  been  selected  for  pointing 
f'Dut  defects,  instead  of  the  best  constructed  Rumford  chimneys  and  grates,  with  all  their 
bate  improvements.  There  can  be  no  doubt  that  chimney  fire-places  have  defects  :  but  so 
Maveall  the  methods  of  producing  artificial  warmth  that  were  ever  invented;  and  it  is  only 
\ny  balancing  in  the  various  cases,  advantages  and  disadvantages,  that  our  choice  should 
loe  determined.  «• 

379.  It  might  be  supposed,  that  since  Count  liumford  did  so  much  towards  the  improvement 
vi)f  chimney  fire-places,  he  was  an  enthusiast  in  favour  of  the  mode  of  warming  our  houses 
ilihrough  their  means :  but  that  is  not  the  fact.    He  found  our  fire-places  in  a  wi'etched 
■  condition,  and  our  houses  badly  warmed  and  ventilated  ;  and  despairing  of  overcoming 
^iwhat  he  considered  as  our  national  predilection  for  open  fires,  he  set  himself  about  rendering 
ihhem  as  little  hurtful  to  health,  and  producing  as  much  comfort,  as  possible.  In  this 
"endeavour,  he  succeeded  in  a  high  degree;  but  he  would  have  preferred  warming  our  apart- 
iiments  by  stoves  of  some  kind,  in  favour  of  which  he  expresses  himself  very  strongly  in 
lihis  twelfth  essay.  He  maintained  the  opinion  that  warm  rooms  are  very  beneficial  to  health ; 
■  and  observed,  that  he  tiad  gone  to  Germany  with  as  strong  a  prejudice  against  them  as 
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anj  body,  but  tliat,  after  having  spent  twelve  winters  in  that  country,  he  had  learned  to 
know  the  advantages  of  rooms  warmed  by  stoves. 

The  -writer  of  this  article  assisted  him  in  erecting  several  stoves  in  his  house  at 
Brompton  :  but  it  must  be  observed  that  they  were  all  of  brick  or  earthenware,  and  that 
he  considered  iron  stoves  as  pernicious.  He  remarks  in  one  of  his  essays,  that,  "  it  is  a 
question  often  discussed  In  this  country,  whether  living  in  a  warm  room  in  winter  be,  or 
be  not,  detrimental  to  health  :  "  and  it  is  to  be  regretted,  that  no  one,  since  his  time,  has 
applied  to  this  subject  that  proportion  of  science  and  experience  which  its  importance 
demands.  This  is  not  the  place  to  enter  upon  such  a  discussion,  which  would  be  much 
more  difficult  than  most  persons  are  aware  of,  as  may  be  gathered  from  the  conflicting 
opinions  of  various  persons.  For  instance,  Count  Rumford  states,  "  that  the  Swedes  and 
Russians  live  in  very  warm  houses  during  their  long  and  severe  frosts,  yet  no  people  are 
more  strong  and  healthy  than  tliey  are,  nor  are  there  any  less  liable  to  catarrhs  and  cou- 
suraptions."  On  the  contrary,  Mr.  Tredgold  quotes  a  statement  by  the  benevolent  Howard 
in  these  words :  "  In  a  conversation  with  the  physician  of  the  military  hospital  at 
Moscow,  on  my  observing  that  the  windows  of  the  wards  were  shut,  he  answered, 
almost  all  our  disorders  are  in  the  winter,  for  the  Russians  inclose  themselves  in  hot 

rooms,  and  dislike  the  fresh  air,  even  before  the  cold  months  commence."  We  may 
observe  that  it  is  impossible  to  determine  upon  the  propriety  of  the  practice  of  one 
country  by  that  of  another,  so  much  depending  upon  climate,  habit,  and  various  local  cir- 

cumstances. The  climate  of  Russia  is  very  different  from  ours.  They  have  a  constancy 
and  duration  in  their  cold  weather,  which  we  have  not;  and  this  enables  them  to  dress  accord- 

ingly. The  changeable  nature  of  our  climate  forbids  our  imitating  them  in  many  respects. 
380.  This  great  variableness  in  the  nature  of  our  climate,  furnishes  perhaps  one  of  (he 

best  arguments  in  favour  of  our  cliimney  fire-places,  by  which  we  can  more  readily  alter 
the  temperature  of  our  apartments  than  by  any  other  method.  It  is  one  of  the  chief 
characters  of  stoves  that  they  give  a  very  regular  heat;  but  as  it  is  difficult  to  change  this 
in  a  short  time  if  required,  they  may  not  be  found  so  suitable  to  our  climate.  In  this  country 
we  often  experience  the  warmth  of  several  different  climates  in  the  course  of  a  single  day. 
Should  we  come  into  a  room  with  an  open  fire,  and  find  the  apartment  too  hot,  in  a  very  few 
minutes  we  can,  by  taking  off  some  fire,  make  the  room  cooler  ;  to  say  nothing  of  opening  a 
door  and  window  :  if  the  room  should  not  be  warm  enough,  the  fire  may  be  stirred  up,  or 
more  coals  added  :  a  good  fire  may  soon  be  made.  We  could  not  effect  these  changes  so 
easily  with  any  kind  of  stove.  Should  we  with  them  let  out  the  air  of  the  room  that  has 
been  warming  very  slowly,  we  cannot  get  it  up  again  to  its  former  temperature,  but  in  a 
considerable  time.  We  feel  some  benefit  from  a  fire  the  moment  it  is  kindled :  not  so 
with  the  stove :  it  must  be  lighted  long  before  it  gives  sufficient  warmth  to  the  room. 

381.  But  there  is  another  ciixumstance  seldom  thought  of;  an  open  fire  does  not,  as  we  have 
stated,  warm  the  air  of  the  room  directly,  by  passing  through  it ;  the  air  is  only  warmed 
slowly  by  means  of  the  walls  of  the  room  :  therefore  while  we  feel,  beneficially  and 
agreeably,  the  radiant  heat  of  the  fire,  we  are  breathing  all  the  while,  a  cool  atmosphere. 
In  a  stove,  on  the  contrary,  this  can  never  be  the  case  :  it  is  the  nature  of  a  stove  to  warm 
the  air  itself  before  we  can  feel  the  benefit  of  it,  and  we  then  breathe  air  considerably 
heated,  often  equal  to  that  of  a  hot  climate.  This  is  apt  to  relax  the  body,  and  without 
good  management  may  often  prove  injurious.  Should  this  air  be  dry,  as  well  as  hot,  it  is 
ten  to  one  but  we  get  a  cold  should  we  enter  from  a  damp  air,  owing  to  the  rapid  absorp- 

tion of  moisture  from  our  clothes,  an  effect  which  will  not  happen  in  the  cool  air  of  a  room 
warmed  by  radiant  heat.  Should  this  warm  air  have  been  produced  by  an  iron  apparatus, 
we  have  already  shown  how  unpleasant  and  unwholesome  it  general!}'  is.  But  the  advan  - 

tages of  our  chimneys  appear  most  striking  in  the  case  of  ventilation,  which  with  them 
goes  on  of  itself,  without  any  thought  about  it.  AVhile  a  fire  is  burning,  a  change  of  the 
air  must  happen  ;  but  with  a  stove,  ventilation  stands  nearly  still,  and  it  is  extremely 
difficult  to  effect,  as  it  must  be  accomplished  by  other  means  :  at  least  it  is  more  difficult 
than  is  usually  consistent  with  the  knowledge  that  may  be  expected  from  ordinary 
servants,  and  which  will  prevent  its  being  performed  well  without  much  better  superin- 
tendance.  We  shall  say  nothing  here  of  the  agreeable  appearance  of  a  fire,  since  this 
may  be  habit  and  prejudice,  and  other  objects  may  be  fftmd  equally  agreeable  :  nor  of 
its  accessibility,  since  this  is  perhaps  counterbalanced  by  its  danger. 

382.  Much  has  been  said,  as  wc  ha  ve  just  observed,  respecting  the  unequal  manner  in  which 
a  room  is  warmed  by  afire,  and  of  the  perfect  equality  of  the  temperature  in  every  part  of 
a  room  where  a  stove  is  used.  This  is  perhaps  the  strongest  point  in  favour  of  stoves,  and, 
to  invalids,  is  no  doubt  of  the  highest  importance.  Where  the  air  is  not  injured  by  a 
stove,  and  the  temperature  preserved  with  great  uniformity,  there  can  be  little  doubt  but 
these  advantages  are  considerable  where  the  lungs  and  state  of  health  demand  great  care. 
But  for  persons  in  good  health,  this  perfect  equality  of  temperature  does  not  appear  so 
desirable..  It  docs  not  exist  in  nature.  The  sun  warms  as  unequally,  and  the  warmth 

of  his  rays,  with  the  cool  freshness  of  the  air,  are  agreeable  and  not  imwholesome  sensa- 
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[  ■ons.  The  inequality  of  heat  in  various  parts  of  a  room,  though  we  could  wish  rather  to 
"orrect  it,  has  its  advantages,  and  it  -would  be  difficult  to  find  any  degree  of  heat  that 
r.'ould  suit  every  one's  feelings  :  some  would  feel  it  too  warm,  others  not  warm  enough ; 
Liut,  with  a  fire,  we  can  choose  our  places  ;  we  can  draw  nearer  to  the  fire,  or  remove  farther 

tiff.'  There  is  a  certain  distance  from  a  fire  that  is  most  agreeable  and  most  proper :  not  far 
rnough  off  to  lose  the  full  benefit  of  the  radiant  heat,  and  not  near  enough  to  be  in  the 
-ecided  current  that  feeds  the  fire.  To  sit  quite  opposite  to  a  fire  is  particularly  unpleasant, 
rjid  often  dangerous  ;  as  this  is  the  strongest  part  of  the  current,  many  a  cold  is  got  by 
iitting  directly  opposite  to  a  fire.  The  old-fashioned  folding  screens  were  found  ex- 
r.-emely  useful,  when  our  fire-places  not  being  so  good  as  at  present,  the  draughts  were 
ioore  felt ;  and  they  are  still  occasionally  employed  with  advantage. 
383.  Various  other  reasons  might  be  assigned  for  our  adherence  to  the  custom  of  warming 

kur  apartments  by  fires  in  open  grates,  besides  national  prejudice  in  their  favour.  The 
ri-equent  change  of  the  occupiers  in  our  cities,  and  the  variety  of  wants,  opinions,  and  tastes, 
oorm  considerable  objections  to  the  introduction  of  any  fixed  and  immoveable  modes  of 
r/arming,  while  the  abundance  of  our  iron  and  coal,  and  the  facility  with  which  the 
lormer  is  wrought  into  grates  extremely  cheap,  yet  elegant  in  their  appearance,  and  the 
lase  with  which  they  may  be  moved  from  house  to  house,  and  changed  according  to  the 
jaste  of  the  occupant,  together  with  the  industry  of  our  ironmongers,  who  hold  out  such 
esmptations  in  every  show-room,  furnish  so  many  reasons,  among  others  that  might  be 
enumerated,  for  the  continuance  of  their  use.  Besides,  although  they  certainly  are  not  the 
most  economical  apparatus,  they  are  the  simplest,  and  most  easily  managed,  and  therefore 
Mest  adapted  to  the  general  habits  of  sei-vants.  Few  people  take  the  trouble  to  consider  the 
li.iiference  between  a  badly  constructed  grate,  and  one  made  and  fitted  up  upon  the  best 
!Drinciples,  which  are  really  little  understood  ;  and  those  who  are  disposed  to  quarrel 
tpith  our  fire-places,  do  not  take  care  to  select  the  best  kind  when  they  are  disposed  to 
xriticise. 

With  our  present  existing  edifices,  our  habits,  and  our  fuel,  there  is  little  doubt  but  that 
f  ve  must  continue  for  a  long  time  the  use  of  open  fires ;  and  that  it  will  be  most  prudent 
00  follow  the  example  of  Count  Rumford  in  improving  them  as  much  as  possible,  until 
something  better  be  fairly  established,  or  clearly  demonstrated.  If  they  have  defects, 
bhey  have  likewise  many  advantages  over  other  modes ;  and  it  may,  probably,  be  ultimately 
'obund,  that  the  fondness  for  an  English  fire-side  is  not  merely  a  prejudice. 

384.  Perhaps  the  greatest  improvement  that  can  easily  be  effected  at  present  in  rendering 
mir  houses  comfortable,  is  to  warm  the  air  of  the  hall  and  staircase;  as  all  the  upper  apart- 
lunents  communicate  directly  with  the  latter,  or  with  passages  connected  with  it,  whenever 
mny  door  is  opened,  a  rush  of  cold  air  enters ;  and  every  draught  through  crevices  in  the 
rcooms  feels  unpleasant  from  the  same  cause  ;  whereas,  if  the  air  of  the  staircase  had  a 
poroper  temperature,  it  would  not  only  feel  agreeable  in  passing  from  one  part  of  the  house 
ico  another,  but  all  cold  draughts  would  be  avoided,  with  the  exception  of  such  as  the 
»vrindows  occasioned  ;  and  this  might  be  prevented  by  having  double  sashes  in  winter. 
BBut  if  the  staircase  is  to  be  warmed,  the  choice  of  the  mode  must  be  considered ;  since,  if  the 
liiir  in  it  be  in  any  way  deteriorated,  it  must  injure  that  of  the  whole  house.  Warming  by 
haeated  iron  we  have  said  enough  against :  steam  or  hot  water,  and  even  brick  stoves,  are 
(unobjectionable,  except  on  the  score  of  trouble  and  expense  ;  but  by  no  means  should  the 
ailir  supplied  be  taken  from  the  basement  story,  or  from  offices  of  any  kind,  but  from  some 
rplace  out  of  doors,  where  the  air  is  pure.  Perhaps  the  best  thing,  where  there  is  space, 
will  be  found  to  be  a  brick  or  earthenware  stove,  somewhat  after  the  Russian  or  German 
ffashion  :  these  are  easily  managed,  are  not  expensive,  and  do  not  injure  the  air. 

Except  the  staircases  are  warmed,  it  will  scarcely  be  possible  to  render  very  large 
aapartments  sufficiently  comfortable  by  open  fires  alone,  although  this  is  extremely  de- 
ssirable  on  account  of  ventilation  ;  but  it  would  be  easy  to  assist  them  by  the  introduction 
"of  steam  heat,  either  by  having  steam  pipes  or  vessels  in  the  room,  or  by  the  admission  of 
aair  previously  warmed  by  steam  pipes.  The  first  of  these  methods  is  not  only  the  simplest, 
'but  likewise  the  best,  where  it  is  practicable. 

It  is  proper  to  observe,  that  although  skylights  in  winter  cause  a  gi'eat  loss  of  heat, 
)yet  in  summer,  when  there  is  strong  sun-shine,  the  air  is  heated  by  them  to  an  intoler- 
aable  degree.  On  these  occasions,  during  the  hot  periods  of  the  day,  it  would  be  extremely 
iraseful,  in  order  to  keep  the  house  cool,  to  cover  over  the  skylight  with  some  cloth  kept 

''■for  the  purpose,  leaving  just  enough  to  afford  the  necessary  light,  a  practice  very  common 1  in  warm  climates.  Through  neglect  of  this,  many  houses  are  rendered  very  uncomfort- 
lablc  in  hot  weather.  During  the  hot  hours  of  the  day,  all  windows  should  be  kept  closed, 
I  to  prevent  the  admission  of  hot  air.  There  cannot  be  a  greater  error  than  keeping 
!the  windows  open  in  the  heat  of  the  day  in  very  hot  weather  ;  for  the  air  is  then  hotter 
out  of  doors  than  within. 

38.5.  With  regard  to  the  degree  of  temperature  proper  for  apartments,  it  is  not  possible  to 
I  lay  down  any  invariable  rule,  since  so  tnuch  must  depend  upon  particular  constitutions 
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and  feelings,  as  well  as  otlier  circumstances.  General  principles  only  can  be  stated.  A 
thermometer  is  necessary  to  regulate  the  temperature  where  accuracy  is  required.  In man,  the  natural  animal  heat,  in  a  state  of  health,  is  about  98°  of  Fahrenheit,  whether  in 
the  tropical  or  polar  regions  :  and  we  have  stated  that  this  natural  temperature  is  main- 
tamed  by  the  function  of  respiration,  checked  by  the  cooling  effect  of  perspiration.  Clothing 
prevents  the  undue  escape  of  this  animal  heat ;  but,  as  that  protection  is  not  perfect,  it  is 
necessary  to  regulate  the  temperature  of  the  surrounding  air  within  doors.  It  is  stated 
by  medical  writers  to  "  be  a  good  rule  for  persons  in  England  to  clothe  themselves  in winter  so  as  to  be  comfortable  in  a  room  at  a  temperature  of  60°  or  62°,  and  to  let  that 
be  the  steady  temperature  of  their  common  apartments,  which  it  could  then  never  be 
dangerous  either  to  enter  or  to  leave."  Rooms  in  England,  where  the  thermometer  is 
seldom  kept,  are  often  heated  up  to  70°,  or  so  low  as  50°.  Accustoming  ourselves  to  too 
great  warmth  in-doors  relaxes  the  system,  and  renders  it  more  sensible  of  the  cold  out  of 
doors,  as  also  of  those  changes  to  which  our  climate  is  liable.  We  become  somewhat  in 
the  condition  of  hot-house  plants,  instead  of  such  as  gi-ow  in  the  open  garden.  But  though 
a  certain  approach  to  an  equality  of  temperature  be  very  desirable,  we  are  not  friends  to 
persons  in  health  having  too  great  solicitude  respecting  it :  there  being  no  -possibility  of avoiding  variations  of  heat  and  cold,  it  is  better  to  accustom  ourselves  somewhat  to 
changes  of  temperature.  With  respect  to  invalids,  the  case  is  dilFerent.  When  a  stair- 

case is  warmed,  the  air  to  be  admitted  into  the  rooms  may  be  kept  at  56°,  and  not  above 
that.   A  somewhat  warmer  temperature  is  proper  for  a  sitting  room  than  for  a  bed  room. 

Sect.  IX. 

ON  SMOKE. 

386.  We  have  described  smoke  as  an  extremely  fine  dust,  composed  of  unconsumcd 
fuel  that  is  carried  up  by  the  heated  air ;  and,  as  the  air  is  invisible,  it  is  usually,  by 
unscientific  persons,  confounded  with  the  smoke  itself.  The  cause  of  the  ascent  of  the 
heated  air  carrying  the  smoke  with  it,  is  its  lightness,  from  being  rarified  by  the  heat. 
The  more  the  air  is  heated,  the  more  it  is  rarefied,  and  of  course  the  greater  will  be  its 
power  of  ascent.  Though  smoke  in  the  open  air  ascends  at  first,  it  soon  difFuses  itself  on 
every  side,  and,  when  it  cools,  its  particles  fall  down ;  in  a  flue  it  is  confined,  and  will 
have  a  force  of  ascent  in  proportion  to  the  height  of  the  flue  and  size  of  the  fire. 

•387.  It  is  not  uncommon  for  sjiort  fines  to  draw  badly,  as  it  is  called  ;  that  is,  to  have 
little  power  of  ascent :  the  remedy  for  this  is  to  heighten  the  flue,  if  this  be  practicable. 

388.  Flues  ought  to  be  constructed  with  great  care,  and  by  an  experienced  bricklayer, 
although  few  things  so  important  in  a  building  are  more  carelessly  executed ;  which  is  the- 
more  lamentable,  since  their  defects  can  seldom  be  remedied,  and  are  sometimes  veiy 
difficult  even  to  be  ascertained. 

389.  Tlie  most  frequent  cause  of  smoky  chimneys  is  the  width  of  their  throats :  when  that 
is  the  case,  contracting  the  throat  will  remedy  the  evil. 

390.  There  can  be  no  good  reason  why  any  chimney  in  a  new  building,  constructed  by  an 
architect  who  understands  the  principles  of  his  profession,  ought  to  smoke,  except,  indeed, 
there  should  happen  to  be  in  the  vicinity  some  buildings  still  higher,  fom  which,  when 
the  wind  blows  in  a  certain  quarter,  it  may  be  reflected  and  beaten  down  the  flue;  or 
where  there  are  high  rocks,  hills,  or  other  objects  that  may  have  a  similar  effect. 

391.  Since  the  cases  must  vary  with  every  locality,  no  specific  rules  can  be  given  for  the 
guidance  of  the  chimney  doctor,  generally  a  quack,  who  promises  to  cure  every  smoky 
chimney  with  his  infallible  nostrum :  and  we  can  only  recommend  the  bricklayer  and 
architect  (whose  province  this  should  be)  to  study  the  scientific  principles  upon  which 
chimneys  should  be  constructed,  without  which  they  must  always  be  in  the  condition  of 
persons  groping  in  the  dark. 

When  it  is  supposed  that  the  cause  of  smoke  is  the  beating  down  of  air  from  the  top 
from  any  higher  adjoining  buildings,  or  other  objects,  a  common  remedy  is  adding  to  the 
top  of  the  chimney-pot  a  cowl  or  lurncap,  which,  by  turning  round  with  the  wind,  gives  a 
shelter  to  the  smoke  that  issues :  of  these  there  arc  an  almost  infinite  variety  of  forms, 

made  of  sheet  iron  painted,  or  of  zinc :  some  of  the  latter  appear  to  answer  very  well, 

particularly  Day's  patent  windguard.  Chimney-pots  likewise,  of  several  forms,  are  made with  the  same  view. 

392.  It  will  sometimes  happen  that  smoke  comes  down  a  chmney  when  there  ts  no  fire  in 

the  room.  This  is  generally  occasioned  by  a  current  of  air  setting  down  the  flue,  and  thus 

drawing  the  smoke  from  a  neighbouring  one.  This  must  be  corrected  by  some  contriv- 
ance at  the  top.  I    1  •  J 

393.  When  neither  contracting  the  throat,  nor  putting  on  a  tumcap  will  tiave  the  desired 

effect,  the  .cure  of  the  smoky  chimney  will  probably  prove  difficult :  one  method  we  have 
seen  described  as  "  infallible ;"  this  is  to  have  a  grate  made  so  that  all  the  front  opening 
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f  "the  chimney  may  be  shut  up  except  that  part  just  opposite  the  fire,  thus  converting  the 
i-.tter  into  a  furnace,  no  air  going  up  the  flue  except  what  passes  through  the  fire.  This 
indeed  generally  a  "  cure  for  the  smoke  ; "  but  by  it  likewise  nearly  all  the  heat  goes 

pp  the  chimney  and  is  lost,  so  that  there  might  nearly  as  well  be  no  fire.  Any  one  may 
aake  this  addition  to  a  grate,  as  a  last  resource  when  all  other  methods  fail,  by  a  plate  of 
iaeet  iron,  a  contrivance  well  known  by  the  name  of  a  blower,  which,  by  the  bye,  is  a 
ood  way  of  making  a  fire  burn  up  upon  occasion.  A  method,  however,  allied  to  this, 
lilt  very  different,  has  been  practised  with  success,  and  found  useful.  This  is  to  carry 
lae  blower  down  even  before  the  front  of  the  fibre,  allowing  the  air  feeding  the  latter  to 
i  3me  only  through  the  bottom  of  the  grate,  and  to  have  even  a  register  to  this  by  which 
;  lore  or  less  air  may  be  admitted  :  thus  the  fire  may  be  kept  in  a  long  time  by  a  very 
imall  quantity  of  air. 

394.  Some  attempts  have  been  made  to  destroy  the  smoke  from  open  chimney  fire-places ; 
iiut  as  none  of  these  have  been  sufficiently  successful  to  get  into  use,  we  do  not  think  it 
eecessary  to  occupy  our  pages  with  any  description  of  them.  Indeed,  to  accomplish  this 
oDmpletely  will  evidently  be  a  very  difficult  task,  as  may  easUy  be  conceived  by  those 
ihho  will  study  the  principles  of  chimney  fire-places  and  the  generation  of  smoke.  It  is 
t-ecessary  likewise  to  observe,  that,  supposing  smoke  could  be  destroyed,  which  it  might 
•;e  practicable  to  do,  particularly  if  close  stoves  were  universally  adopted,  yet  the  flues 
f'for  these  must  still  exist)  would  continue  to  vomit  out  on  the  house  tops  the  same  dele- 
lurious  gases  as  at  present,  and  only  in  less  quantity  in  consequence  of  the  diminution  of 
H'lel.  The  smoke  itself,  though  productive  of  much  inconvenience  from  the  soot  and  dirt 
I .  occasions,  and  which  is  really  a  serious  evil  in  large  cities,  is  not  the  most  unwholesome 
laart ;  that  is  the  poisonous  gas,  or  burnt  air,  as  it  is  vulgarly  called,  which  we  have  shown 
II)  be  wholly  inseparable  from  the  combustion  of  fuel,  whatever  kind  that  may  be  of. 
The  smoke  from  coal  fires,  as  is  well  known,  not  only  blackens  the  exterior  of  the  build- 
nags  by  means  of  the  particles  of  soot  of  which  it  is  composed,  but  fiuds  its  way  into  our 
iipartments,  and  even  into  the  inmost  recesses,  staining  every  thing  contained  in  them, 
il'hether  works  of  art,  objects  of  natural  history,  or  other  precious  articles. 

It  has  been  calculated  that  about  one-eighth  part  of  the  coal  used  as  fuel  is  consumed 
imd  lost  in  the  smoke,  and  that  in  this  manner  100,000  chaldron  of  coals  are  annually  ap- 
'Mied  in  London  to  the  blacking  of  our  buildings,  and  the  contamination  of  our  atmosphere. 

39.5.  That  the  smoke  of  furnaces  for  steam-engine  boilers,  hot-hoitse  boilers,  or  similar 
works,  iL'here  the  fire-places  are  of  the  closed  kind,  can  be  effectually  destroyed,  has  been 
mroved  by  several  inventions  for  which  patents  have  been  taken.  An  act  of  parliament 
tras  passed  by  the  legislature  some  years  ago  to  compel  the  proprietors  of  manufactories 
nn  large  cities  to  burn  their  smoke  ;  but  we  cannot  here  investigate  the  reason  why  this 
vegulation  was  not  complied  with.  The  principles  upon  which  it  may  be  done  cannot  be 
very  difficult  to  understand,  when  we  consider  that  smoke  is  merely  the  unburnt  fuel  that 
i  iiis  escaped  because  there  was  not  sufficient  oxygen  present  to  complete  the  combustion 
lust  at  the  part  where  the  smoke  separates  ;  and  this  will  be  further  illustrated  by  referring 
'o  our  explanation  of  the  action  in  an  Argand's  lamp,  where  the  smoke  is  completely destroyed. 
With  respect  to  manufactories,  perhaps  the  best  thing  for  many  of  them  to  do  is  to 

'nmploy  as  fuel,  coke,  or  else  anthracite  the  stone  coal  of  South  Wales,  neither  of  which 
pijive  any  smoke  when  used  alone,  and  when  mixed  with  a  small  quantity  of  Newcastle 
hioal,  which  is  necessary  to  make  them  burn  well,  give  very  little.  The  committee  of  the 
rimetropolitan  improvement  has  of  late  taken  up  this  subject  in  earnest,  and  it  is  to  be 
lumped  that  they  will  succeed  in  bringing  about  a  reform.  It  is  stated  Mr.  J.  Cubitt  has 
I  rompletely  destroyed  the  smoke  in  his  new  furnace  chimney  near  VauxhaU  Bridge. 
Williams  of  Liverpool,  as  well  as  others,  have  done  the  same  thing. 

Sect.  X. 

SWEEPING  CHIMNEYS. 

.'596.  The  collecting  of  soot  in  chimney-flues  requires  that  they  shall  be  frequently 
»swept,  and  since  a  happy  change  has  been  made  by  the  legislature  in  the  mode  of  effecting 
tijhis,  much  of  what  we  had  originally  written  on  this  subject  is  now  rendered  unnecessary. 
l-Tor  a  century  at  least  it  had  been  the  universal  practice  to  sweep  chimneys  in  England 
t'by  sending  little  boys  up  these  dark  and  dreary  funnels ;  and  were  not  some  record  pre- 
<«erved  that  this  method  was  resorted  to,  it  would  scarcely  be  believed  by  posterity  that 
I  children  were  over  used  for  the  purpose. 

397.  It  had  long  been  shown  that  the  end  might  be  answered  by  machinen/,  but  the  deter- 
nmined  opposition  of  the  master  chimney-sweepers  had  prevented  the  use  of  the  machine 
'from  becoming  general,  and  they  continued  to  prejudice  the  public  mind  by  representing 
:'that  a  large  proportion  of  chimney-flues  could  not  be  swept  except  by  the  employment  of 
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boys.  The  fallacy  of  their  representations  having  been  at  last  sufficiently  demonstrated, 
and  this  disgraceful  and  inhuman  practice  being  now  abolished,  doubtless  for  ever,  it  is 
not  necessary  that  we  should  point  out  all  the  evils  which  were  consequent  upon  it,  and 
we  shall  only  refer  to  those  circumstances  which  are  connected  with  the  present 

practice  of  sweeping. 
398.  When  the  flues  are  straight,  or  have  few  or  slight 

bends,  without  any  of  these  being  at  right  angles,  there 
is  no  difficidty  whatever  in  sweeping  them  with  a  machine, 
such  as  that  invented  by  Mr.  Smart,  and  afterwards  im- 

proved by  Glass,  bed,  Jig.  77.  This  is  composed  of  a 
large  whalebone  brush,  of  a  peculiar  construction,  and  fine 
cane  rods  three  or  four  feet  in  length,  attached  to  the  brush. 
Length  after  length  of  the  rods  are  firmly  screwed  on  as 
the  brush  is  forced  up  the  flue,  and  unscrewed  and  laid 
aside  when  it  is  brought  down,  the  flexibity  of  the  cane 
permitting  its  easy  ascent  through  the  windings  of  the  flue. 
The  brush,  o  a  is  made  by  inserting  little  bundles  of  strips 
of  whalebone,  in  small  holes  in  a  wooden  stock.  These 
strips  are  eight  inches  in  length,  which  makes  the  brusli, 
including  the  stock,  twenty  inches  in  diameter,  and  conse- 

quently sufficiently  large  to  fill  the  flues,  which  are  never 
made  in  London  more  than  fourteen  inches  square,  and 
seldom  more  than  fourteen  inches  by  nine.  To  make  it 
pass  more  readily  up  the  chimney,  a  small  wheel,  b,  is 
fixed  to  the  top  of  the  stock,  ef  represents  the  machine  in 
the  flue  passing  the  various  bends.  Some  attention  by  the 
sweeper  is  necessary  to  ascertain  when  the  brush  has  ac- 

tually arrived  at  the  top  :  from  neglect  of  this,  some  have 
thrust  the  rods  so  far  out,  that  they  have  fallen  down  upon 

the  roof ;  others  have  damaged  the  chimney  pots,  and  when  these  have  cowls  or  other 
contrivances  to  prevent  smoke  in  the  apartments,  the  sweeper,  by  forcing  up  the  machine, 
has  sometimes  driven  the  top  o£F.    Practice  and  experience  will  prevent  these  accidents. 

399.  The  most  difficult  flues  to  sweep  are  generally  those 
where  there  is  a  right  angle,  as  mfig.  78.,  part  of  the  flue 
being  horizontal :  these  angles  it  was  almost  impossible 
for  the  boys  to  pass,  and  never  without  great  danger, 
partly  from  the  difficulty  of  bending  their  bodies  suf- 

ficiently, and  partly  from  the  accumulation  of  soot  there, 
owing  to  its  falling  down.  In  these  it  was  necessary  to 
have  a  soot  door,  a,  made  of  iron  to  close  tight,  through 
which  the  horizontal  part  could  be  swept.  But  as  this 
is  on  other  accoimts  a  bad  construction,  such  flues  are 

now  always  made  with  the  corners  rounded  ofi"  as  at  c  <f. 
Also  when  any  difficulties  occur,  on  accoimt  of  such  a 
bending  of  the  flues  as  cannot  be  surmounted  by  machine 
sweeping,  soot  doors  are  required  by  the  new  act  of  par- 

liament to  be  placed  in  proper  parts  to  introduce  the  brush  through.  These  soot  doors 

are,  of  course,  best  placed  on  the  outside  of  the  house  if  possible,  but  sometimes  it  is  ne- 
cessary to  put  them  on  the  inside,  and  even  in  apartments,  in  which  they  may  be  con- 

cealed by  a  picture  or  frame  of  some  kind. 
400.  Fig.  79.  exhibits  the  usual  manner  of  bending  the  flues  in  the  party  walls  of  houses 

in  London,  so  that  sudden  turns  shall  be  avoided  as  much  as  possible  -.efgh  are  fire-places. 
The  fire-place,  h,  is  supposed  to  be  that  of  a  kitchen  under  a  lead  flue  at  the  back  of  the 
house,  in  which  case  part  of  the  flue  is  usually  horizontal. 

401.  Otlier  methods  of  cleaning  chimneys.  —  In  many  parts  of  Scotland,  climbing  boys 
are  unknown,  and  the  chimneys  are  cleaned  in  the  following  manner.  An  iron  or  leaden 

ball,  or  a  stone,  of  a  few  pounds  weight,  is  fastened  to  the  end  of  a  long  rope,  and  a  man, 

taking  this  to  the  top  of  the  chimney,  lets  the  ball  drop  down  the  flue,  dragging  after  it 
the  rope.  When  the  ball  arrives  at  the  bottom,  another  man  draws  the  rope  a  good  way 
down  into  the  apartment,  and  fastens  a  bunch  of  heather  to  the  middle  of  it ;  this  bunch 

is  then  drawn  uj)  to  the  top,  and  the  two  men  alternately  pull  up  and  down  a  little  way 
at  a  time,  until  the  whole  of  the  flue  has  been  subjected  to  this  operation,  by  which 

means  the  chimney  is  perfectly  cleaned.  In  that  country  the  flues  are  usually  rather 

wide,  and  there  are  steps  by  which  the  tops  of  the  chimneys  are  easily  reached:  instead 
of  such  a  bunch  of  heather,  a  round  brush  might  be  substituted  in  smaller  flues. 

402.  The  present  change  in  the  mode  of  cleaning  chimney  flues  will  no  doubt  give  rise  to 
various  improvements  in  their  construction,  of  which  examples  may  be  given  in  two  papers 

fig.  78. 
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iitely  read  at  the  Society  of  Arts.  The  first  is  by  Mr.  J.  Sylvester  "  On  the  Construction 

' '  Flues  and  Fire-places  ; "  and  is  thus  stated  in  the  Atheneum. 
The  object  of  this  plan  is  to  obviate  the  in- 

conveniences arising  from  the  necessity  in- 
curred by  the  ordinary  method  of  building 

flues,  of  sweeping  or  cleaning  every  flue  into 
the  fire-place  of  the  apartments  to  which  it  be- 

longs ;  and  also  to  avoid  the  nuisance  of  daily 
carrying  away  the  ashes  through  the  furnished 
apartments.  To  remedy  these  evils,  Mr  Syl- 

vester proposes  to  build  every  flue  perfectly 
vertical,  each  flue  for  every  fire-place,  in  all  the 
stories,  not  only  to  ascend  to  the  chimney  top 
on  the  outside,  but  also  to  be  continued  down- 

wards into  the  basement,  in  one  line  from  top 
to  bottom,  the  fire-places  or  grates  not  being 
under  the  flues,  but  in  front  of  them,  on  the 
surface  of  the  wall,  surrounded  by  a  chimney 
piece,  as  a  decorative  piece  of  furniture.  The 
smoke  from  the  fire  is  made  to  pass  through  an 
aperture  into  the  flue  at  the  back,  which  when 
the  fire  is  not  in  use,  can  be  closed  by  an  air- 

tight sliding  door,  while  another  opening  into 
the  flue,  under  the  fire  grate,  admits  of  the  ashes, 
dust,  &c.  being  cleared  away  into  the  descending 
or  tail  flue,  whence  it  falls  to  the  bottom  of  the 
flue  in  the  basement  story.  By  this  means  it  is 
merely  necessary,  when  a  chimney  requires 
sweeping,  to  close  the  door  at  the  top  of  the 

i^rate,  and  the  sweep  may  go  into  the  basement  story,  open  the  door  at  the  bottom  of 
tlihe  descending  flue,  and  take  away  the  soot  and  ashes  there  collected.  He  may  then, 
hoy  the  use  of  the  machine,  brush  down  from  top  to  bottom,  any  small  portions  of  soot  that 
ninay  hang  to  the  flue,  when  the  whole  can  be  removed,  without  the  slightest  interference 
»irith  the  room  to  which  the  flue  belongs,  unperceived  by  its  inmates.  The  whole  of  the 
Hues  in  a  stack,  may  be  swept  at  the  same  time  with  as  little  inconvenience  as  one,  since 
ihhey  all  descend  into  one  chamber,  and  open  at  the  same  level. 

403.  Another  improvement  has  been  suggested  by  Dr.  Atkins.  He  proposes  to  place  a  series 
ibf  three  layers  of  wire  gauze,  four  inches  apart  in  the  aperture  of  the  chimney,  the  first 
laayer  at  the  distance  of  eighteen  inches,  or  two  feet  above  the  fire,  the  distance  being  re- 
i^ulated  according  to  the  nature  of  the  fuel  used.  Each  layer  consists  of  twelve  wire 
rjauzes,  one  fourth  of  an  inch  apart.  The  smoke  which  ascends  will  deposit  its  soot  on 
hhe  wires,  and  their  temperature  will,  by  their  proximity  to  the  fire,  be  sufiiciently  high 
CO  effect  its  combustion. 

404.  Others  again  have  proposed  to  fix  some  permanent  apparatus  in  the  flue,  by  means 
of  which  a  brush  could  be  carried  from  top  to  bottom  at  any  time.  We  have  seen  con- 

trivances of  this  kind  already  ;  but  it  is  too  soon  to  pronounce  upon  their  general  eflS- 
liency.  However,  it  ssems  quite  possible  in  a  new  house  to  contrive  the  flues  so  that 
khey  might  be  swept  at  any  time  by  the  ordinary  servants,  or  by  any  person  engaged  to  do 
such  work.   The  flues  should  be  circular,  and  bricks  have  been  made  for  building  them  so. 

Fie-  79. 

CHAP.  III. 

ON  THE  VARIOUS  KINDS  OF  FUEL. 

Sect.  I. 

WOOD. 

405.  T7ie  most  ancient  fuel  was  undoubtedly  wood.  It  appears  that  most  countries,  before 
they  were  peopled,  were  in  great  part  covered  with  forests,  as  we  see  in  America  at  pre- 

sent ;  and  the  cutting  down  these  to  make  room  for  cultivation  supplied,  at  first,  the 
necessary  fuel.  In  ancient  times,  wood  was  universally  used  in  England  for  this  purpose, 
as  it  still  is  on  a  great  part  of  the  continent  of  Europe.  The  destruction  of  our  forests  by 
varioiw  causes  began  to  be  felt  as  a  serious  evil  about  three  centuries  ago,  when,  for- 
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tunately,  the  introduction  of  coal  more  than  compensated  for  their  loss.  From  the 
abundance  and  cheapness  of  the  latter  substance,  wood  is  now  little  employed  as  fuel  in 
the  British  isles,  except  by  the  poorest  classes,  who  in  some  parts  still  depend  upon  the 
refuse  of  plantations.  In  many  parts  of  France  wood  is  regularly  planted  for  the  fire, 
where  the  natural  woods  have  been  long  since  consumed.  In  Britain  this  is  seldom' practised  :  nor  would  it,  perhaps,  be  generally  useful  while  coal  can  be  had ;  though  some 
have  thought  it  desirable  to  do  so  for  the  benefit  of  the  poor. 

406.  WheJi  wood  is  used  as  fuel  for  warming  apartments,  it  is  cut  into  certain  lengths  and 
laid  across  an  iron  apparatus,  called  here  dogs,  or  andirons,  formerly  universally  used  in 
our  mansions,  but  which  now  are  rarely  to  be  met  with. 

Wood  makes  a  very  cheerful  fire,  from  its  abundant  and  bright  flame  ;  but  it  consumes 
quickly,  and  requires  often  renewing:  on  this  account  it  is  expensive,  and  the  labour 
necessary  to  prepare  it  is  also  very  considerable.  It  is  likewise  bulky  to  store,  and  must 
be  kept  very  dry.  It  has  the  advantage  of  kindling  readily,  but  affords  an  unsteady  heat. 
For  some  purposes  its  flame  is  convenient,  and  for  others  the  contrary. 

407.  Wood,  when  examined  miniitehj,  is  seen  to  consist  of  longitudinal  fibres,  finer  than 
hair,  the  interstices  between  which  are  filled  up  with  a  cellular  substance,  or  tissue,  the 
disposition  of  which  varies  somewhat  in  the  difierent  species  of  trees.  This  disposition  is 
seen  in  any  section  across  the  tree. 

408.  Hie  elementary  principles  of  which  all  vegetables  consist  vi\il  be  particularly  described 
in  Chap.  VII.  Book  VII.,  to  which  we  refer  the  reader.  We  may  here  observe  that  wood, 
like  all  vegetable  matter,  is  composed  of  carbon,  hydrogen,  and  oxygen  ;  which,  when  it 
is  decomposed  by  burning,  are  separated  from  each  other,  and  are  re-united  in  other  pro- 

portions, which  constitute  tTie  products  of  the  combustion. 
409.  When  wood  is  burning,  the  hydrogen  unites  with  a  small  portion  of  the  oxygen, 

forming  the  gas  called  light  carbonated  hydrogen,  and  it  is  the  combustion  of  this  which 
constitutes  the  flame.  (The  nature  of  combustion  has  been  described  in  Chap.  II.  Book  II. ; 
and  that  of  flame  will  be  treated  of  fully  in  Chap.  I.  Book  IV.)  A  small  quantity  of  other 
gases  are  generated  by  the  combustion,  as  carbonic  acid  and  carbonic  oxide,  by  the  union 
of  some  of  the  carbon  with  some  of  the  oxygen  ;  but  these  are  ineflective  in  the  produc- 

tion of  light  and  heat.  When  all  these  volatile  products  are  given  ofi"  by  the  combustion, if  the  farther  burning  of  the  wood  is  stifled,  charcoal  would  remain,  which  consists  of  the 
woody  fibres  alone,  deprived  of  all  the  principles  except  the  carbon,  which,  being  less 
volatile  than  the  hydrogen  and  oxygen,  remains,  preserving  the  original  form  of  the  wood. 
This  charcoal,  however,  is  capable  of  being  burned  likewise ;  for  if  the  combustion  be 
suffered  to  proceed,  it  will  all  disappear,  its  carbon  uniting  to  the  oxygen  of  the  atmo- 

sphere, and  thus  producing  carbonic  acii.  As  wood  contains,  besides  the  principles  we 
have  enumerated,  a  small  quantity  of  earths,  alkalies,  metallic  substances,  &c.,  incapable  of 

combustion,  these  remain  as  ashes.  (See  Chap.  II.  Book  XXII.,  "Laimdry.")  'VMien  wood  is burned  in  a  chimney,  the  current  of  air  up  the  chimney  becomes  diminished  when  the 
combustion  is  nearly  at  an  end  ;  and  though  the  embers  of  the  charcoal  still  retain  a  state 
of  ignition  until  they  become  reduced  to  ashes,  yet  as  the  fire  becomes  weaker  the  draught 
up  the  flue  becomes  less,  and  then  there  is  danger  of  the  carbonic  oxide  and  carbonic  acid 
gas  that  are  generated  from  the  charcoal  coming  into  the  apartment,  their  weight  being 
greater  than  that  of  common  air.  A  fire  in  this  state,  therefore,  cannot  be  considered  as 
healthy  to  sit  over  ;  and  the  air  of  the  apartment  must  become  vitiated.  But  wood  can 
give  off  no  sulphuretted  hydrogen,  as  it  has  no  sulphur  like  coal.  During  the  combustion, 
there  is  likewise  some  pyroligneous  acid  formed,  the  vapour  of  which  gives  that  pene- 

trating effect  peculiar  to  wood  smoke. 
410.  The  heavy  and  dense  woods  give  the  greatest  heat,  burn  the  longest,  and  have  the  densest 

charcoal.  To  the  dense  woods  belong  the  oak,  beech,  alder,  hazel,  birch,  and  elm  :  to 
the  soft,  the  fir,  the  pine  of  different  sorts,  larch,  linden,  willow,  and  poplar.  Clement  and 
Desormes  found  that  woods  give  out  heat  in  proportion  to  the  relative  quantities  of  their 
carbon. 

Under  like  dryness  and  weight,  different  woods  are  found  to  afford  equal  degrees  of  heat 
in  combustion.    The  effect  of  wood  in  producing  heat  depends  much  upon  its  dryness. 

Count  Rumford  showed  that  unseasoned  wood  contains  one-third  of  water ;  and  much 
of  the  heat  is  expended  in  converting  this  into  steam  or  vapour,  which  escapes  up  the 
chimney.  With  his  improved  boilers  he  made  twenty  lbs.  of  ice-cold  water  .boil  with  one 
lb.  .of  dry  pine  wood :  the  same  wood  unseasoned  produced  an  effect  less  by  one  seventh. 

The  quantity  of  moisture  in  newly  felled  wood  amounts  to  from  20  to  .'50  per  cent. ; 
birch  contains  30,  oak  S.'),  beech  and  pine  39,  alder  41,  fir  4.5.  Wood  felled  for  12  months 
still  contains  from  20  to  25  per  cent,  of  water;  there  is  never  less  than  10  per  cent, 
present,  even  when  it  has  been  kept  long  in  a  dry  place;  and  though  it  be  dried  in  a  strong 
heat,  it  will  often  absorb  from  10  to  12  per  cent,  of  water.  If  it  be  too  strongly  dried,  it.-; 
heating  powers  are  impaired. 

Trees  tlmt  have  attained  their  maturity  without  passing  into  decay,  are  the  best  for  thu 
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r.-oduction  of  heat  when  employed  as  fuel.  Thus  the  value  of  an  elm  of  one  hundred 

i.-ars  is,  for  this  purpose,  better  than  one  of  thirty  years,  in  the  proportion  of  twelve  to 
iiine  ;  and  of  ash  of  one  hundred  years  to  one  of  thirty  years,  as  fifteen  to  eleven.  When 

vees  begin  to  decay,  their  value -as  fuel  rapidly  diminishes. 
■  411.  Tlie  wood  used  in  heating  ovens  for  baking  bread  generally  consists  of  small  branches 

r '  trees,  made  into  what  are  called  faggots. 
A  Faggot  is  a  bundle  of  any  sort  of  small  wood,  consisting  of  the  spray  and  shoots  of 

lees  of  three  or  four  years  old,  tied  closely  up  together  by  means  of  a  withe,  which  is  a 
lame  given  to  very  small  splittings  of  willow,  hazel,  or  some  other  pliable  wood,  twisted. 
nhey  are  mostly  made  up  from  the  cuttings  or  thinnings  of  underwoods  and  coppices,  and 
idC  prunings  or  superfluous  branches  of  a  spray  of  hedges.  They  give  a  clear  and  rapid 
i?at,  and  they  are  sold  to  those  bakers  or  others  who  use  wood.  In  making  up  these 
i;andles,  the  workmen  trim  off  the  superfluous  spreading  branches  from  the  sides  and  ends, 
lihich  gives  them  a  neater  appearance.  The  trimmings  are  put  into  the  middle  of  the 
iggot.  Formerly,  when  wood  was  the  fuel  of  the  country,  and  before  coal  was  used, 
liggots  were  regularly  kept  as  part  of  the  stock  of  fuel.    As  they  kindle  readily,  and  give 
!  great  quantity  of  flame,  they  are  used  where  a  strong  and  quick  heat  is  required  ;  but 

i  !  they  burn  away  proportionally  soon,  they  are  not  fit  for  an  ordinary  durable  fire  : 
1 :  conjunction  with  other  wood,  they  supply  the  means  of  producing  any  degree  of  increase 
I  '  heat  that  may  be  wanted.  They  require  to  be  very  dry.  On  the  Continent,  where  the 
paartments  are  heated  by  means  of  stoves,  branches  of  this  kind  are  much  employed  in 
wem. 
412.  Cones  of  the  fir  particularly  of  the  pine,  which  are  found  dropped  on  the 

rround  in  the  autumn  and  winter  are  extremely  inflammable  ;  in  the  north  of  Italy,  these 
Ke  collected,  and  much  used  for  kindling  their  wood  fires,  as  they  are  easily  set  on  a  blaze 
vy  the  flame  of  a  candle,  and  they  cause  the  fire  to  burn  briskly. 
413.  Wood  is  analysed  by  distillation  in  close  vessels,  as  in  the  process  for  making  pyro- 

:-gneous  acid.  The  first  product  that  comes  over  is  the  watery  vapour  or  steam  from  the 
;  loisture  in  the  wood,  mixed  with  pyroligneous  acid.    Next  follows  a  considerable  evolu- 
■on  of  gas,  which  is  inflammable,  being  hydrogen  combined  with  a  small  portion  of 
aarbon,  not  usually  above  half  the  density  of  coal  gas,  and  not  affording  nearly  so  strong 
1  liglit.  Then  follows  carbonic  oxide,  a  gas  consisting  of  carbon,  with  its  minimum  of 
xxygen.  But  though  the  gas  from  the  combustion  of  wood,  containing  less  carbon  than 
aat  from  coal,  gives  less  light,  it  gives  more  heat  than  coal  gas  :  and  hence  we  see  the 
liason  why  the  flame  of  wood  is  so  much  more  efficacious  in  making  a  vessel  boil  than 
lae  flame  of  coal.  The  purer  the  hydrogen  the  greater  affinity  it  has  for  oxygen  ;  and 
iderefore  the  more  rapidly  it  burns :  the  addition  of  carbon  to  the  hydrogen  retards  the 
I  ombustion,  and  diminishes  the  heat,  though  the  light  is  increased  by  it.  That  the  most 
■iitense  heat  results  from  the  attraction  of  oxygen  and  hydrogen  for  each  other  is  shown 
yy  the  hydro-oxygen  blow-pipe,  in  which  a  stream  of  each  gas  coming  together  is  ignited 
1 ;  the  point  of  contact.  The  fuel  that  contains  most  hydrogen  wiU  give  out  the  greatest 
nuantity  of  heat.  But  to  produce  the  greatest  effect  of  fuel,  it  is  necessary  that  it  should 
ee  put  in  close  vessels,  and  that  the  heat  evolved  shall  be  carried  to  one  spot,  instead 
if  being  suffered  to  radiate  and  become  dissipated  by  escaping  into  the  atmosphere. 
This  is  the  cause  of  the  great  heat  produced  by  a  few  sticks  in  such  culinary  vessels  as 
Me  "  conjurors,  "  or  in  closed  fire-places,  and  of  the  great  waste  by  boiling  kettles  over  an 
ppen  fire.    See  "  Culinary  Apparatus." 
414.  There  are  many  cases  in  domestic  economy  lohere  wood  cut  into  small  pieces  is  the 

lifieapest  fuel,  a  circumstance  too  much  neglected.  Count  Rumford  was  of  tliis  opinion  ; 
r.nd  states,  that  in  very  small  fires  for  some  purposes,  it  is  the  most  cleanly,  the  most  con- 
■  enient,  and  most  manageable  fuel.  He  found  by  experience  that  any  given  quantity  of 
'  ood,  burned  in  a  closed  fire-place,  gives  very  near  three  times  as  much  heat  as  it  would 
ive  if  reduced  to  charcoal,  and  burned  in  the  same  fire-place.    Another  great  advantage 

t'f  using  wood  for  closed  fire-places,  is  the  quantity  of  flame  it  affords,  and  the  facility  with +hich  it  may  be  kindled  and  put  out  by  a  damper. 

Sect.  II. 

CHARCOAI.. 

415.  Charcoal  is  extremely  valuable  as  a  fuel,  and  possesses  peculiar  properties.  It  is 
'  le  carbonaceous  part  of  wood,  or  the  carbon  alone  which  remains  after  the  otiier  elements, 
liie  oxygen  and  hydrogen,  have  been,  volatilised  by  combustion.  Charcoal  is  not  any 
lart  of  the  wood  altered  by  burning,  according  to  the  vulgar  notion  ;  but  it  existed  in 
lae  wood  originally,  and  is  only  made  apparent  by  the  escape  of  the  other  ingredients. 

416.  When  a  Irranch  of  charcoal  is  examined  by  the  microscope,  it  exhibits  the  structure 
ff  the  tree  in  its  living  state ;  for  what  is  the  woody  fibre  of  the  j)lant,  and  which  may  be 
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called  its  skeleton,  is  deprived,  by  having  been  burnt,  of  all  but  its  carbon,  which  still 
remains  in  its  original  position.  Numerous  pores  may  be  seen  disposed  in  order,  and 
traversing  the  branch  lengthways,  which  are  the  vessels  of  the  plant ;  so  that  there  is  no 
piece  of  charcoal  but  might  be  blown  through.  This  may  be  best  seen  by  brealting  oS  a 
piece  short.  In  a  piece  the  eighteenth  part  of  an  inch  thick,  Dr.  Hooke  reckoned  150 
pores  ;  whence  he  concludes  that  in  a  piece  of  charcoal  of  an  inch  in  diameter,  there  are 
no  less  than  5,724,000  pores,  which  agrees  with  what  is  known  respecting  the  amazing 
minuteness  of  the  tubes  of  which  plants  consist. 

417.  Although  the  charcoal  remains  after  the  rest  of  tJie  wood  is  consumed  by  combustion, 
it  is  itself,  as  is  well  known,  a  combustible  body ;  and  the  reason  why  it  does  not  disappear 
like  the  rest  of  the  wood  when  burned,  is  that  carbon  is  less  combustible  than  hydrogen, 
and  that  in  the  process  of  carbonising,  time  was  not  allowed  for  the  combustion  of  the 
carbon,  nor  a  sutTiciency  of  atmospheric  air,  the  fire  being  checked  and  smothered  just 
in  time  to  prevent  its  destruction.  If,  however,  this  charcoal,  so  preserved,  be  again  ex- 

posed to  the  action  of  fire,  with  free  access  of  air,  it  will  burn,  that  is,  it  will  unite  with 
the  oxygen  of  the  atmosphere,  giving  out  heat,  and  forming  a  gas,  which  is  the  carbonic 
acid  gas,  or  the  ordinary  vapour  of  charcoal,  the  suffocating  properties  of  which  are  so 
dangerous. 

It  must  not  be  supposed,  however,  that  charcoal  consists  of  pure  carbon  ;  for  it  retains 
a  small  quantity  of  some  other  principles  in  the  wood  that  were  not  capable  of  being 
volatilised,  and  those  appear  in  the  ashes  of  charcoal  when  it  is  burned. 

418;  The  ashes  of  charcoal  consist  of  several  of  the  earths,  as  clay,  sdex,  and  lime, 
together  with  some  alkali  or  potash  :  sometimes  even  a  minute  portion  of  iron  is  found. 
The  ashes  of  charcoal,  or  of  wood,  for  it  is  the  same  thing,  are  much  esteemed  by  agri- 

culturists as  a  manure  for  land,  as  also  for  washing  and  scouring,  and  from  them  potash 
is  obtained.    (See  Book  XII.,  "  On  the  Laundry.") 

419.  In  the  combustion  of  charcoal,  no  flame  can  appear,  for  the  flame  of  burning  wood 
arises,  as  we  have  shown,  from  the  hydrogen  of  the  vegetable  ;  but  as  that  has  been  dis- 

sipated by  the  first  combustion,  no  more  remains  in  the  charcoal  to  cause  flame. 
Whether  the  blackness  of  charcoal  is  the  natural  hue  of  the  element,  cai'bon,  is  uncer- 

tain, for  absolutely  pure  carbon  is  unknown  to  us  in  a  detached  state,  except  it  be,  as  is 
supposed,  crystallised  in  the  diamond. 

420.  Thecommon  processpf  making  charcoal  i?i  thiscountryis  as  follows: — Men  accustomed 
to  the  business  cut  and  cord  the  wood  in  winter  ;  charcoal-burning  takes  place  during  the 
summer  months,  and  is  for  the  most  part  carried  on  in  the  woods,  to  save  the  expense  of 
carriage.  After  it  has  been  felled,  the  timber  is  cut  into  billets,  and  when  it  is  become  suf- 

ficiently dry,  the  process  of  converting  it  into  charcoal  is  begun  by  raising  a  plot  of  ground 
a  little  higher  than  the  surrounding  surface,  and  bringing  it  to  a  slightly  convex  form  by 
beating  it :  thus  a  hard,  dry,  and  solid  floor  is  formed.  In  the  centre  of  this  area  is  placed 
a  circle  of  sticks,  adjoining  each  other,  and  composing  a  vertical  hollow  cylinder  from 
three  to  four  inches  in  diameter,  and  about  six  feet  high.  Round  this  interior  cylinder 
are  ranged  successive  circles  formed  by  pieces  from  one  to  ten  inches  in  diameter :  several 
flues  are  formed  through  the  pile,  and  the  whole  is  so  contracted,  that  it  kindles  in  a  short 
time,  and  burns  very  equally. 

The  outermost  circle  is  composed  of  brushwood  and  chips.  WTien  the  pjTamidal  pile 
measures  from  twenty  to  thirty  feet  in  diameter,  it  is  sufficiently  large.  It  would  burn 
out,  when  kindled,  into  a  vast  blaze,  and  be  quickly  consumed  to  ashes,  but  that  a  coating 
is  now  laid  on  of  turf,  the  grassy  side  being  next  to  the  wood  ;  and  dry  earth  is  heaped  up 
round  the  bottom  of  the  pile,  and  well  rammed,  in  order  to  prevent  the  admission  of  air. 
Three  or  four  screens,  formed  of  large  hurdles  well  stufied  with  brushwood,  are  also  pre- 

pared, in  order  to  protect  the  pile  from  the  violence  of  the  wind.  All  the  preparations 
being  now  completed,  the  pile  is  kindled  by  dropping  lighted  chips  down  the  hollow  cylinder 
in  the  centre,  which,  in  proportion  as  they  are  consumed,  are  supplied  by  others  during  the 
first  three  or  four  days,  at  the  end  of  which  period,  the  kindling  of  the  pile  is  completed. 
The  top  of  the  cylinder  is  now  closed,  and  a  row  of  holes,  each  about  two  inches  in  diameter, 
is  pierced  at  the  base  of  the  pile,  by  which  the  requisite  quantity  of  air  is  supplied,  and  a 
passage  is  afibrded  for  the  smoke  and  vapour.  Whenever  the  white  watery  smoke  is 
succeeded  by  thin  bhie  and  transparent  smoke,  which  may  take  place  in  about  a  fortnight, 
it  is  reckoned  that  all  the  watery  and  volatile  part  is  dissipated,  and  that  the  burning  of 
the  coaly  matter  is  commencing  :  therefore  the  fire  must  be  stopped.  The  holes  are  now 
all  closed  in  succession,  and  the  pile  is  covered  over  with  earth  as  accurately  as  possible, 
till  the  fire  is  completely  extinguished,  going  out  for  want  of  air.  The  pile  is  now  allowed 
to  cool,  which  requires  many  days  ;  for  charcoal  being  a  very  bad  conductor  of  heat,  the 
pile  remains  long  red  hot  in  the  centre,  and  if  opened  in  this  state,  will  immediately  burn 
with  fury. 

421.  In  France  they  use  a  great  deal  of  charcoal  for  many  purposes,  particularly  in  their 
kitchens.  '  In  the  forest  of  Benon,  near  Rochelle,  great  attention  is  paid  to  the  manufacture 
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i  it  It  is  there  made  from  the  black  oak,  and  is  sold  above  20  per  cent,  dearer  than  any 

hher.  It  is  made  in  heaps  covered  with  turf,  nearly  in  the  manner  described  above.  An 

riprovement  has  lately  been  made  in  its  manufacture,  by  filling  in  all  the  interstices  of 
ve  heap  of  wood  to  be  charged  with  powdered  charcoal.  The  quantity  of  the  fuel  made 

this  manner  is  equal  to  cylinder  charcoal,  and  the  quantity  is  one  fifth  by  weight 
veater  than  in  the  usual  method. 

H22.  Charcoal  for  ordinary  purposes  is  made  in  the  open  air,  as  above  described,  but  when 

ids  required  of  gi-eater  purity  than  common,  as  for  the  manufacture  of  gunpowder,  the 
Mrring  is  performed  in  closed  iron  cylinders,  fixed  in  masonry  over  a  grate :  this  is  furnished 
it.th  adoor  at  one  end  that  can  be  accurately  closed,  and  terminating  in  the  other  in  acurved 
ppe.  The  cylinder  is  filled  with  pieces  of  the  willow,  elder,  and  other  aquatic  woods. 
Then  the  fire  is  lighted,  the  volatile  products  escape  through  the  pipe,  and  the  charcoal 

□mains  in  the  cylinder.  Lately,  the  making  of  charcoal  in  closed  vessels  has  been  con- 
rrted  into  profit  by  collecting  pyroligneous  acid  in  the  process,  from  which  vinegar  is 
aade.  But  it  is  remarkable  that,  though  the  charcoal  made  in  this  manner  is  so  superior 
rr  making  gunpowder,  yet  it  is  not  so  well  calculated  for  some  other  purposes.  It  is  not 

'  i  half  the  specific  gravity  of  the  charcoal  which  is  made  out  of  doors  in  the  common  way, 
nTcred  up  with  turf ;  the  makers  of  iron,  particularly,  will  not  buy  it. 
U23.  Charcoal  varies  in  its  quality,  not  only  according  to  the  most  or  less  judicious 
lodes  of  manufacture,  but  likewise  according  to  the  nature  of  the  wood  it  is  made  from, 
hie  hardest  woods,  as  oak  and  beech,  make  the  best  chafcoal  for  fuel :  while  that  from 
ee  softer  woods,  as  the  willow  and  the  alder,  is  most  proper  for  maldng  gunpowder, 
-layons,  polishing  copper  plates,  tooth  powder,  and  medical  purposes.  That  commonly 
Idd  in  London  is  pile  burned,  and  made  of  oak,  beech,  and  hazel:  sometimes  willow  char- 
laal  is  mixed  with  it. 

4424.  The  great  convenience  of  charcoal  for  ordinary  operations  has  rendered  its  employ- 
fsnt  almost  quite  necessary  in  some  of  the  processes  of  cooking,  particularly  in  the  French 
aanner.  By  its  means  a  fire  may  be  made  in  any  part  of  the  kitchen,  as  it  gives  no 
iioke,  kindles  readily,  and  burns  with  very  little  draught  of  air,  continuing  till  the  whole 
tburned  out. 
lit  burns  away  very  quickly,  requires  frequent  renewal,  and  is  very  expensive  ;  but  is 
ee  best  fuel  where  a  very  regular  heat  is  required,  as  in  stewing.  It  is  particularly  use- 
1 1  in  some  furnaces,  as  it  gives  a  strong  heat  and  makes  no  clinkers. 
442.5.  Although  charcoal  gives  no  smoke,  it  should  never  be  forgotten  that  its  combustion 
mnot  go  on  without  the  formation  of  carbonic  acid  gas,  the  dangerous  nature  of  which  has 
ven  explained.  This  gas  indeed,  being  heavier  than  atmospheric  air,  generally  occupies 
ee  lowest  place  in  the  apartment,  and  is  perhaps  almost  always  below  the  level  of  ordi- 
ir.ry  breathing ;  yet  a  certain  quantity  cannot  fail  to  mingle  with  the  air,  and  render  this 
^wholesome  to  breathe.  The  air  arising  from  charcoal  when  burning  is  as  clear  and 
vvisible  as  common  air :  but  this  very  circumstance  prevents  us  from  perceiving  its  pre- 
ance,  and  it  may  therefore  prove  highly  dangerous  before  we  are  aware  of  it.  The  air 
sising  from  coal  or  any  other  fuel,  likewise  contains  much  carbonic  acid  :  but  the  smoke, 
htiich  always  accompanies  it,  gives  warning,  and  becomes  highly  disagreeable  before  it  is 
itngerous.  This  is  not  the  case  with  the  vapour  of  burning  charcoal ;  hence  so  many 
Ual  accidents  from  its  use  in  confined  places,  where  there  is  no  flue.  The  first  sensa- 
nn  when  it  has  become  dangerous,  is  a  slight  sense  of  weakness  :  the  limbs  seem  to 
iquire  a  little  attention  to  prevent  falling.  A  slight  giddiness,  accompanied  by  a  distinct 
teling  of  a  flush  or  glow  on  the  face  and  neck  succeeds.  Soon  after,  the  person  becomes 
■nowsy,  wishes  to  sit  down,  but  commonly  falls  on  the  floor,  insensible  of  all  about  him, 
1' d  breathes  strong,  snoring  as  in  apoplexy.  If  the  person  is  alarmed  in  time,  and 
I  capes  into  the  open  air,  he  is  commonly  seized  with  a  violent  headache,  which  generally 
oates.  But  when  the  efiect  is  completed,  as  above  described,  death  very  soon  ensues, 
ililess  relief  be  obtained.  In  short,  the  effect  is  suftbcation.  The  most  prudent  treatment 
;  a  case  or  accident  of  this  kind,  is  to  take  off  a  quantity  of  blood  immediately,  and  throw 
ilcld  water  on  the  head  repeatedly.  A  strong  stimulus,  such  as  hartshorn,  applied  to  the 
1 5t,  has  also  a  very  good  effect. 
4426.  Besides  its  use  as  a  fuel,  charcoal  possesses  several  properties  which  qualify  it  to 
under  very  important  services  in  the  arts.  Its  indestructibility  renders  charring  the  out- 
Ide  of  wood  that  is  to  be  driven  into  the  ground,  a  very  useful  practice.  Its  tendency  to 
»8orb  various  gases,  makes  it  very  serviceable  in  preventing  putrefaction  •«  it  is  accord- 
Itgly  one  of  the  best  preservers  of  meat  for  a  short  time,  and  will  even  remove  a  sliglit 
iitnt  when  meat  has  been  kept  too  long.  (See  "  Preservation  of  Food.")  It  makes  an 
■cellent  tooth-powder. 
I  Its  non-conducting  property  renders  it  very  useful  on  many  occasions  for  confining 
lat.  It  has  also  the  property  of  freeing  many  liquors  from  their  empyreumatic  flavour. 
Id  also  of  depriving  them  of  colour. 

H 
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Sect.  III. 

COAL. 

427.  This  substance,  sometimes  distinguished  by  the  term  pit-coal,  and  now  the  most 
important  fuel  in  the  world,  has  not  been  in  use  above  three  centuries.  Vast  strata  of  it 
are  found  deep-seated  in  the  earth,  and  it  is  raised  by  the  regular  operations  of  mining. 
Notwithstanding  its  situation  would  appear  to  present  great  difficulties  to  the  supposition, 
yet  it  is  now  completely  ascertained  that  it  has  been  formed  from  vast  collections  of  vege- 

table matter  that  have  got  together,  and  been  subjected  to  the  action  of  water,  compres- 
sion, and  other  causes,  but  in  what  particular  manner  time  has  wrought  so  great  a  change 

is  not  distinctly  understood.  The  analysis  of  coal  is  not  very  different  from  that  of  vege- 
table matter  in  general :  each  consists  chiefly  of  carbon,  hydrogen,  and  oxygen  ;  only  the 

latter  exists  in  much  smaller  proportion  in  coal  than  in  recent  vegetables,  and  coal  con- 
tains a  little  ammonia,  sulphur,  and  a  good  deal  of  earthy  matter.  The  hydrogen  of  coals 

is  exhibited  in  the  gas-light,  and  the  carbon  in  the  coke,  which  remains  after  the  distilla- 
tion of  the  gas.    (See  "  Illumination  by  Coal  Gas,"  Chap.  V.  Book  IV.) 

The  superiority  of  coal  over  every  other  combustible,  for  domestic  as  well  as  many 
other  purposes,  is  now  generally  acknowledged.  The  chief  objection  to  it  seems  to  be 
the  smoke  it  sends  out,  which  blackens  or  stains  the  surrounding  objects  to  a  great  degree, 
and  even  in  our  apartments.  * 

428.  The  coal  of  every  different  coal-field,  almost  of  every  pit,  differs  in  some  particulars  t 
but  we  may  conveniently  class  them  aU  into  three  kinds.  1.  Caking  coals,  called  also 
bituminous  coals.  2.  Open  burning,  or  non-caking  coals.  3.  Anthracite,  or  non-bitu- 

minous coal. 
429.  Caking  coals  are  those  which  soften  with  the  heat,  and  partly  melt  like  pitch  or 

bitumen,  throwing  out  at  the  same  time  jets  of  very  bright  flame.  Small  coal  of  this  kind 
will,  by  melting,  run  together,  and  bind  into  a  hard  mass  that  requires  being  broken  by 
the  poker  to  admit  fresh  air,  otherwise  it  would  not  continue  to  bm-n.  Caking  coal  is 
the  kind  that  is  mostly  used  in  London,  and  it  is  brought  chiefly  from  Northumberland 
and  Durham,  where  there  are  extensive  coal  mines.  The  wliole  goes  by  the  name  of 
Newcastle  coals,  that  being  the  place  where  the  greatest  quantity  is  shipped  ;  and  it  is 
sometimes  called  sea  coal,  being  brought  by  sea.  The  best  of  the  Newcastle  coals  for 
domestic  use  is  from  the  pits  called  Wallsend :  they  burn  with  a  very  white  and  brilliant 
flame,  and  do  not  cake  so  hard  as  some  others.  The  small  coal  of  this  kind  is  what  is 
used  by  the  blacksmiths.  The  Tanfield  moor  coals  are  the  strongest,  and  cake  the 
hardest  :  they  are  mostly  used  in  furnaces. 

Cannel  coal  is  a  much  rarer  variety  of  the  bituminous  sort,  that  burns  with  a  very 
bright  white  flame,  and  is  employed  by  the  poorer  people  in  the  north  for  affording  light 
instead  of  candles  ;  "  cannel  "  being  the  mode  of  pronouncing  "  candle  "  in  the  north.  It 
does  not  soil  the  fingers,  and  is  sometimes  turned  on  the  lathe  into  various  ornaments. 
When  put  into  the  fire  it  is  apt  to  split  and  fly  out,  but  is  sometirnes  mixed  with  other 
coal,  on  account  of  the  flame  which  it  affords.  Scotch  coal  is  generally  of  a  large  kind  : 
some  of  it  is  a  strong  well  bm-ning  coal,  but  not  nearly  so  bituminous  as  the  Newcastle. 
It  is  scarcely  known  in  London. 

430.  Open  burning  coal,  called  also  cherry  coal,  is  much  less  bituminous  than  the  New- 
castle, gives  much  flame  and  ashes,  but  does  not  cake.  The  Shropshire  coal  is  of  this 

kind.  This  coal,  which  gives  a  white  ash,  is  convenient  for  burning  in  a  chamber  in 
summer,  because  a  very  small  fire  will  keep  in  :  whereas  with  a  strong  coal  the  fire 
requires  frequent  attention.  From  this  circimistance  the  cherry  coal  is  often  very  useful 
to  an  invalid. 

431.  Anthracite  is  a  coal  very  different  in  its  properties  from  all  the  others.  It  con- 
sists almost  wholly  of  carbon,  without  any,  or  at  least  very  little  hydrogen  :  consequently 

it  gives  no  flame  nor  smoke  ;  nor  can  it  afford  any  gas.  It  is  indeed  nearly  a  mineral 
charcoal,  and  differs  little  from  coke,  which  it  resembles  in  most  of  its  properties,  though 
very  unlike  in  appearance,  for  it  is  smooth  in  its  fracture,  and  has  a  high  shining  lustre, 
superior  to  that  of  the  richest  Newcastle  coal,  and  does  not  soil  the  fingers.  It  is  difficult 
to  kindle,  and  cannot  be  burned  in  an  open  grate  without  an  admixture  of  bituminous  or 
Newcastle  coal ;  but  it  may  be  easily  burned  in  close  stoves  or  furnaces.  Abundance  of 
it  is  found  in  South  Wales,  and  it  begins  now  to  be  brought  to  London  for  stoves.  It  is 

likewise  used  for  drying  malt,  and  in  breweries,  distilleries,  &c. 
Anthracite  is  known  by  several  other  names,  as  blind  coal,  culm,  stone  coal,  Swatisca 

coal,  and  glance  coal.  This  coal  is  also  dug  at  Kilkenny  in  Ireland ;  and  vast  quantities 

are  found  in  Pennsylvania,  where  it  has  been  for  some  time  employed  in  the  iron  manu- 
facture, for  which  purpose  it  is  now  likewise  used  in  South  Wales. 

432.  When  coals  are  duo  they  arc  liable  to  be  broken  more  or  less  :  hence  there  is  always 

a  quantity  of  fragments  which  constitute  the  small  coal.  When  the  coal  is  bituminous. 
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nad  of  the  best  kind,  this  small  coal  is  still  useful,  as  it  will  cake  together,  and  is  particu- 
ir,rly  desirable  for  the  blacksmith's  forge ;  but  when  the  coal  is  little  bituminous,  as  the 
hhropshire,  this  small  coal  does  not  cake,  and  it  is  then  of  little  value.  It  is  customary  in 
Hi  coal  to  separate  the  large  from  tlie  small  by  screening  :  and  the  small  is  sold  at  a 
much  lower  rate  under  the  name  of  slack.  It  is  no  uncommon  thing  for  dishonest 
cealers  to  mix  some  of  this  slack  with  good  coals,  though  some  of  it  is  scarcely  combus- 
ibble. 

433.  Theprice  of  coals  to  the  consumers  in  London  is  said  to  be  considerably  enhanced  by 
cclass  of  middle  men,  who  are  caUed  in  the  trade  Brass-plate  coal  merchants.  These  con- 
ivst  principally  of  merchants'  clerks,  gentlemen's  servants,  and  others,  who  have  no  wharf 
if  their  own,  but  merely  receive  orders  and  transmit  them  to  some  true  coal  merchant, 
['rho  sends  in  the  coal  from  his  wharf :  all  that  is  effected  by  the  brass-plate  coal  mer- 
hhant  being  to  receive  a  handsome  commission  for  his  agency,  with  this  attending  cir- 
uumstance,  that  the  coals  are  likely  to  be  of  an  inferior  quality,  with  the  means  of  redress 
teing  rendered  more  difficult.  In  ordering  coals,  therefore,  it  would  be  prudent  not  to 
eeal  with  any  but  those  who  actually  keep  wharfs  of  their  own. 
434.  To  derive  the  greatest  advantage  from  open  coal  fires,  it  is  necessary  not  only  that 

hae  fuel  should  be  well  selected,  but  that  the  fire  should  be  properly  managed.  It  is  not 
unfBcient  that  the  coal  burns  well ;  for  it  may  do  so  without  giving  so  much  heat  to  the 
ppartment  as  if  it  were  managed  differently.  Here,  again,  we  shall  find  that  by  resorting 
D)  a  few  principles  we  shall  comprehend  more  clearly  what  is  the  best  practice. 
We  explained  above  that  air  is  essential  to  combustion,  and  that  it  is  by  the  decompo- 

itition  of  the  air  during  this  process  that  heat  is  evolved :  it  follows  from  this  that  to  throw 
nut  the  most  heat  the  fuel  should  be  so  arranged,  that  the  air  shall  have  free  access  to 
Tvery  part ;  care  should  therefore  be  taken  that  the  coals  do  not  lie  in  too  compact  a 
Kiody,  but  that  interstices  should  be  left  that  the  air  may  penetrate  through  the  fire. 

435.  Lighting  afire  may  appear  so  simple  and  well-known  a  process,  that  it  may  be 
brought  quite  superfluous  to  give  any  directions  respecting  it ;  and  yet  how  often  do  we 
aafFer  the  inconvenience  of  seeing  the  fire  go  out  soon  after  it  has  been  lighted?  Perhaps 

e°w  circumstances  try  one's  patience  more  than  to  witness  abortive  attempts  at  lighting  a 
irre.  To  do  this  methodically,  a  basket  should  be  provided,  with  a  separation  into  two 
»arts ;  one  for  paper  or  wood  shavings,  the  other  for  wood  split  and  cut  into  proper 
[EDgths.  If  the  paper  is  put  on  the  bottom  of  the  grate,  as  is  frequently  done,  and  the 
rcrood  in  too  large  pieces,  the  iron  of  the  grate  abstracts  the  heat  so  much  from  the  cpm- 
naencing  flame  that  it  will  not  have  strength  enough  to  kindle  the  wood :  or  if  it  does 
ikke  fire,  the  combustion  is  too  feeble  to  set  fire  to  the  coals  that  are  heaped  upon  it.  The 
leetter  way  is  to  have  some  pieces  of  very  choice  inflammable  coal,  and  to  lay  a  few  pieces 
tt  first  on  the  bottom  bars,  but  without  covering  them  entirely  ;  then  lay  on  the  paper  or 
hhavings,  then  the  wood,  and  on  that  some  pieces  of  round  coal  of  the  size  of  eggs,  and 
ond  no  small  coal :  when  the  whole  is  kindled,  let  it  burn  up  before  any  more  coal  is 
ddded.  If  the  smaU  coal  be  put  on  at  first,  it  is  sure  to  choke  the  fire  by  filling  up  the 
aacancies,  and  preventing  the  air  from  having  access  to  the  centre.  The  coal  laid 
tt  the  bottom  will  take  tire  by  the  time  that  the  wood  is  nearly  burnt  out,  and  will  by  its 
aame  keep  the  fire  alight.  If  a  fire  is  thus  laid  and  kindled,  there  is  no  reason  why  it 
bhould  go  out,  and  it  ought  to  burn  up  with  certainty  when  left  to  itself.  Some  have  re- 
onmmended  to  have  kindling  balls  made  of  coal  mixed  with  some  very  inflammable  sub- 
Icance  ;  but  as  these  have  not  come  into  use,  it  will  do  very  weU  to  select  some  of  the  best 
trdinary  coals,  that  take  fire  very  readily,  which  may  be  had  of  the  coal  merchants,  and 
eept  for  the  purpose  of  lighting  fires  :  the  trouble  of  this  will  not  be  great,  and  may,  in 
Dome  situations,  prevent  much  annoyance.  It  has  often  been  condemned  as  a  bad  plan 
) »  throw  too  much  coals  on  the  fire  at  a  time,  as  by  this  a  great  deal  of  the  hydrogen  is 
iastilled  off,  and  escapes  up  the  chimney  without  catching  fire,  which  is  absolute  waste. 

"I'hat  some  hydrogen,  which  we  may  call  the  most  inflammable  part  of  the  coal,  does  ge- eerally  escape  unburnt  in  open  fires,  we  may  convince  ourselves  of,  by  holding  a  piece  of 
gghted  paper  in  some  of  the  smoke  which  is  rising  from  the  fire  where  there  is  no  flame  ; 
fe  shall  perceive  that  sometimes  a  flame  will  instantly  appear,  owing  to  the  escaping 
jydrogen  being  set  fire  to.  To  manage  a  fire  in  the  best  manner,  little  hydi-ogen  should 
ncape  up  the  flue,  otherwise  there  is  a  loss  of  fuel.  We  may  here  repeat  that  the  manner 
1 1  •which  open  fires  warm  apartments,  is,  by  the  radiant  heat,  almost  entirely.  We  should, 
laerefore,  prevent  the  front  of  the  fire  from  being  clogged  with  unburnt  coals,  while  the 
inmbustion  is  going  on  in  the  centre  ;  the  front  should  be  of  a  glowing  red,  since  that  is 
kae  condition  in  which  the  fire  throws  out  most  radiant  heat.  To  promote  this,  some 
kersons  have  employed  brick  balls  to  put  into  the  fire,  and  when  these  arc  well  managed, 
Biaey  do  assist  in  throwing  out  radiant  heat  by  becoming  red-hot;  but  they  require  much 
Bare  and  attention,  as  they  are  apt  to  collect  together  and  choke  up  the  fire,  thus  doing 
ftaore  harm  than  good  :  wc  cannot,  therefore,  recommend  them.  Much  of  the  comfort 
kd  advantage  of  open  fires  depend  upon  the  quality  of  the  coals  :  they  should  not  be  too 
I  H  2 
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bituminous,  otherwise  they  cake  so  fast  as  to  require  frequent  stirring  and  breaking. 
Bad  coals  leave  too  much  ashes,  and  are  not  inflammable  enough  :  also,  though  cheap, 
these  are  far  from  being. economical  :  and  we  may  here  repeat  the  advantage  of  having 
the  fire  burn  against  brick,  instead  of  iron.  In  short,  to  arrange  a  fire  well  requires  some 
judgment ;  and  is  interesting  to  those  who  can  perceive  it  as  a  constant  exemplification  of the  chemical  laws  of  nature. 

436.  Coals  are  at  present  sold  hy  weight :  and  by  a  late  act  of  parliament,  under  a 
penalty  of  10?.  to  the  carman,  and  20/.  to  the  vender,  a  perfect  machine  must  be  carried  for 
weighing  coals.  The  correctness  of  any  machine  may  be  easily  tried  by  putting  a  56/6. 
weight  into  each  scale,  and  seeing  if  it  fairly  balances.  By  the  same  act  it  is  ordered,  that 
machines  and  weights  should  be  kept  at  the  different  watchhouses  and  police  stations,  for 
weighing  any  coals  about  which  there  may  be  any  dispute,  and  power  is  extended  to  any 
two  justices  of  peace  to  appoint  other  places  for  the  same  purpose. 

When  the  coals  are  shot  down  into  the  coal  cellar  through  the  circular  aperture,  they 
form  a  conical  heap  under  it ;  and,  as  is  always  the  case  with  loose  materials,  the  largest 
pieces  roll  farthest  down  on  the  outside  of  the  heap,  the  smallest  occupying  the  top. 
Were  the  coals  to  be  used  from  this  heap  as  it  is  formed,  the  result  would  be,  that  all  the 
large  pieces  of  coal  would  be  used  first,  and  towards  the  last  there  would  be  only  small 
coals.  To  prevent  this  inconvenience,  a  person,  called  a  triminer,  is  sent  by  the  coal  mer- 

chant, whose  business  it  is  to  mix  the  small  and  large  together  properly  by  throwing  the 
whole  into  the  end  of  the  vault ;  but,  unless  the  trimmer  be  looked  after,  he  is  very  apt 
to  neglect  doing  this  properly,  his  only  object  too  often  being  to  keep  them  within  the 
door  of  the  coal  cellar,  without  caring  whether  they  .are  mixed  or  not,  although  this  is  of 
much  consequence  to  their  burning  well.  This  man  is  paid  3d.  per  ton  by  the  coal  mer- 

chant ;  and  it  is  proper  for  some  one  to  see  that  he  does  his  duty. 
437.  The  complete  decomposition  of  coal  is  explained  in  Chap.  II.  Book  II.,  when  treating 

on  "  Combustion  ;"  and  in  Chap.  V.  Book  IV.,  "  Gaslight." 

Sect.  IY. 

COKE. 

438.  Coke  is  prepared  from  coal  hy  depriving  it  of  its  hydrogen  ;  consequently  coke  can 
give  neither  flame  nor  smoke.  It  is,  in  fact,  to  coal,  what  charcoal  is  compared  to  wood, 
and  is  prepai'ed  by  a  similar  process.  When  made  on  the  great  scale,  for  smelting  iron, 
the  coal  is  laid  in  heaps,  covered  over  with  earth  and  clay,  and  set  fire  to :  a  smothering 
combustion,  having  very  little  access  of  air,  causes  the  hydrogen  to  separate  from  the 
coal,  without  the  carbonaceous  part  being  consumed,  as  in  the  making  of  charcoal ;  and, 

when  this  is  efi'ected,  the  fire  is  put  out,  and  what  remains  is  coke.  A  great  quantity  of this  combustible,  and  particularly  that  which  is  chiefly  employed  for  domestic  purposes 
in  London,  is  what  remains  in  the  iron  retorts  after  the  gas  has  been  extracted  from  the 
coal  for  illumination :  and  this  is  superior  for  domestic  use  to  that  made  in  the  large  way 
for  smelting. 

439.  Coke  has  the  advantage  of  giving  out  an  intense  radiant  heat,  without  any  smoke,  and 
is  therefore  particularly  convenient  for  many  purposes.  It  is,  in  fact,  a  mineral  charcoal, 
being  the  carbonaceous  part  of  the  vegetable  substance  from  which  the  coal  was  formed  ; 
but  the  woody  structure  is  no  longer  visible,  as  in  charcoal.  It  is  likewise  more  dense  than 
charcoal,  containing  more  carbon  in  the  same  compass,  and  therefore  capable  of  affording 
a  longer  continued  heat.  From  the  clearness  with  which  it  burns,  and  the  intensity  of 
its  radiant. heat,  it  is  excellent  for  certain  operations  of  the  cook,  where  a  bright  clear  fire 
is  wanted,  as  broiling,  roasting,  &c. ;  but  it  is  difficult  to  kindle,  and  does  not  answer  well 
in  a  grate  without  an  admixture  of  coal ;  but  these  two  together  make  the  strongest  fire. 
Coke,  however,  leaves  a  great  deal  of  ashes.  It  is  also  convenient  to  mix  with  coals  that 
are  very  bituminous,  to  prevent  their  caking  together  too  much.  Some  attention  is 
required  in  trying  any  particular  kind  of  fuel,  as  each  demands  a  peculiar  management. 
Coke,  when  used  in  an  open  fire,  should  be  broken  of  the  size  of  a  goose-egg,  and  laid  on 
the  top  of  the  fire,  when  it  has  burned  well  up ;  the  pieces  will  collect  the  radiant  heat 
that  would  have  escaped  up  the  chimney,  and  soon  themselves  become  red  hot,  in  which 
state  alone  they  are  effective.  Care  should  be  taken  that  they  do  not  get  in  front  of  the 
fire  before  they  are  red  hot,  as  they  will  only  obstruct  the  rays  of  heat. 

440.  There  is  some  difference  in  the  density,  and  consequently  in  the  strength  of  the  coke, 
according  to  the  kind  of  coal  from  which  it  is  produced,  or  the  mode  of  preparing  it. 
The  heaviest  gives  the  most  heat,  and  will  last  longest ;  but  that  which  is  shiuing  and 
light  will  burn  most  readily. 

441.  It  is  a  notion  with  some,  thai  coke  is  more  sulphurous  tJian  coal;  but  this  is  iinpos- 
Bible  ;  since  the  very  object  of  coking  coal  for  smelting  iron  is  to  deprive  it  of  its  sulphur, 
which  is  dissipated  in  the  coking:  and  the  same  effect  takes  place  when  it  is  left  after 
the  coal  gas  has  been  taken  from  the  coal.    Coke  burned  by  itself  has,  however,  all  the 
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id  qualifies  of  charcoal,  of  giving  out  carbonic  acid  gas,  which,  if  the  current  or  draught 
')  the  chimney  is  not  sufficient,  will  fall  down  into  the  apartment ;  but,  while  it  is  buni- 
:g  in  a  fire-place,  there  is  no  danger  of  this,  as  the  current  upwards  carries  the  carbonic 
:.:id  along  with  it. 
442.  In  very  cold  weather,  putting  some  coke  on  the  fire  is  a  decided  improvement,  from 

it'e  greater  heat  thrown  out  than  can  be  given  by  coal  alone.  Coke  is  also  in  many  cases 
■Gnomical,  when  properly  managed.  The  heating  power  of  good  coke  is  to  that  of  pit- 

)jal  as  75  to  69. 
Sect.  V. 

PEAT. 

■  443.  Peat,  sometimes  called  turf,  but  improperly,  is  a  fuel  much  employed  in  many  coun- 
ides  ;  although  in  England,  from  the  abundance  of  coal,  a  much  superior  substance,  it 
1  little  esteemed.    Nevertheless,  it  is  the  only  fuel  which  the  poorer  classes  can  procure 
I  parts  of  the  north  and  west  of  Scotland,  and  a  great  part  of  Ireland.  In  many  parts  of 
fcoUand  there  is  no  other  fuel  ;  and  in  several  districts  of  France,  Germany,  and  other 
inngdoms  of  Europe,  where  coal  and  wood  are  scarce,  the  poorer  inhabitants  burn  nothing 
uat  peat. 
■  444.  Peat  is  a  vegetable  production  comparatively  recent.  In  low  grounds,  and  some- 
umes  even  on  the  flat  summits  of  hiUs,  where  the  water  cannot  run  off,  certain  plants 
ceculiar  to  such  situations  accumulate,  and  grow  on  each  other.  When  these  decay,  they 
ri-e  converted  into  the  substance  called  peat ;  and  sofnetimes  this  growth  is  increased  by 
ii.Uen  trees,  which,  by  rotting,  add  to  the  peaty  matter.  If  a  portion  of  peat  be  examined, 
'  will  be  found  to  consist  almost  entirely  of  the  roots,  stems,  and  leaves,  of  small  plants 
laatted  together,  and  changed  into  a  dark  brown  substance.    The  accumulation  of  peat 
I I  some  countries,  called  peat  mosses,  and  peat  bogs,  are  sometimes  many  miles  in  extent. 
Their  depth  varies  from  a  few  feet  to  several  yards,  and  it  is  certain  that  they  have 
required  many  ages  for  their  growth  ;  but  peat  still  continues  to  form  when  circupistances 
rre  favourable.  The  substance  of  peat  is  soft  when  in  the  peat  moss,  and  is  easily  cut 
rith  a  spade,  by  which  it  is  formed  into  pieces  of  the  shape  of  large  bricks  :  these  are 
ssposed  to  the  air  ;  and,  when  they  are  dried,  they  are  very  firm  and  inflammable. 

445.  Peat,  as  a  fuel,  being  loose  and  spongy  in  its  texture,  compared  with  more  solid  kinds, 
!  not  so  fit  to  be  employed  for  the  production  of  strong  heat,  as  it  is  too  bulky,  and  bums 
way  too  fast :  but,  when  we  desire  to  keep  up  a  long-continued  and  extremely  gentle 
ieeat,  we  can  scarcely  use  any  thing  better  than  peat.  There  is  a  very  great  difference 
m  the  quality  of  this  fuel.  Some  of  it  is  very  light  and  spongy,  of  a  brown  colour, 
ipppearing  to  consist  of  a  mass  of  the  fibrous  roots  of  plants  and  dead  leaves,  &c.  This 
iidnd  bums  readily,  but  consumes  rapidly.  The  best  peat  is  compact  and  heavy,  of  a 
irrownish  black  colour,  with  scarcely  any  vestiges  of  its  vegetable  origin  remaining.  This 
List  is  an  excellent  fuel,  gives  a  steady  heat,  though  mild  and  gentle,  with  a  brilliant 
rbhite  flame,  and  does  not  require  so  much  attention  as  wood ;  but,  when  lighted,  pre- 
terves  the  fire  a  long  time,  and,  when  red-hot,  bears  to  be  moved  about :  still  it  consumes 
much  faster  than  coal. 
446.  The  smoke  of  peat  is  copious  and  penetrating,  and  affects  the  eyes  like  the  smoke 

I  f  wood.  It  gives  an  odour  disagreeable  to  those  who  are  not  accustomed  to  it,  owing  to 
lae  pyroligneous  acid  which  is  disengaged.  As  this  smoke  occupies  the  upper  part  of 
lae  cottages  where  chiefly  it  is  burned,  it  is  less  felt  by  sitting  down.  It  likewise  imparts 
ppeculiar  empyreumatic  smell  to  every  thing  it  comes  in  contact  with,  which  adheres  with 
rreat  obstinacy  ;  but  this  smoke  is  well  adapted  for  curing  some  kinds  of  meat  and  fish, 
iiQparting  to  them  a  peculiar  flavour,  much  esteemed. 
447.  The  best  and  densest  peat  is  generally  found  at  the  bottom  of  the  peat  mosses,  being 

I'ider,  and  subjected  to  most  pressure.  In  farm  houses  and  cottages,  peat  is  usually  burnt 
l-pon  the  hearth,  which  cannot  be  done  with  coal ;  and  when  it  is  dry,  good,  and  properly 
iHsposed  or  built  up,  it  blazes  and  makes  a  cheerful  fire,  which,  from  its  low  situation 
HI  the  ground,  diliuses  a  great  deal  of  warmth.  The  best  kind  burns  very  well  in 
L grate,  but  the  quantity  of  ashes  it  makes  renders  it  inconvenient  in  this  way  ;  whereas, 
HI  the  hearth,  the  ashes,  instead  of  being  inconvenient,  arc  extremely  useful  to  poor 
eople  in  various  processes  of  their  cookery.  Hot  peat  ashes  are  excellent  for  roasting 

■'3h,  eggs,  &c. ;  and  likewise  for  stewing,  and  any  kind  of  cookery  that  requires  a  mild 
l  eat.    in  this  respect  it  approaches  to  charcoal. 
448.  Peat  is  nut  well  adapted  for  furnaces,  or  any  fires  where  the  draught  is  very  quick, 

•  i  it  consumes  too  fiust.  It  has  been  calculated  by  Clement  and  Desormcs  that  it  gives  only 
ine-fifth  of  the  heat  afforded  by  an  equal  weight  of  charcoal. 
449.  A  process  has  lately  been  tried,  which  promises  to  render  peat  more  available  as 

I'lel.  The  peat  is,  when  soft,  put  into  a  powerful  press,  by  which  the  water  is  expelled, 
Qd  the  parts  brought  close  together.  One  man  can,  by  a  lever,  work  the  press,  and  the 
operation  requires  only  a  few  seconds.    By  this  the  peat  is  reduced  to  one-third  of  its  ori- 

II  3 
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ginal  bulk,  and  rendered  so  compact  as  to  approach,  the  properties  of  coal.  This  method has  been  for  some  time  practised  in  France,  and  likewise  in  Ireland. 
450.  Charred  peat.  The  smoke  of  peat  being  exceedingly  acrid  and  disagreeable,  it  is 

in  some  countries  charred  before  it  is  used  as  fuel.  The  Dutch,  who  use  a  great  deal  of 
peat,  char  what  they  put  into  the  pans  with  which  they  keep  their  feet  warm  at  home 
and  at  church.  It  is  first  burned  in  the  kitchen,  and  when  it  is  red  hot,  they  take  it  off 
the  fire,  and  stifle  it  in  an  earthen  pot  by  covering  it  up  with  a  wet  cloth.  This  charred 
peat  they  also  use  for  cooking,  as  the  French  do  the  charcoal  of  wood  in  stoves,  or  cast 
iron  kettles.  When  peat  has  been  treated  in  this  manner,  it  is  found  to  contain  40  per 
cent,  of  charcoal,  and  is  sufficiently  strong  as  a  fuel  to  be  employed  in  smelting  works. 
But  it  possesses  one  inconvenience  :  if  laid  in  a  heap,  it  is  apt  to  take  fire  of  itself,  on  which 
account  it  is  forbidden  to  keep  a  store  of  it  in  towns.  A  very  simple  process  for  charring 
peat  is  given  in  the  Farmer's  Mag.,  vol.  xvii.  "  Take  a  dozen  or  fifteen  peats,  and  put them  upon  the  top  of  the  kitchen  fire,  upon  edge  :  they  will  soon  draw  up  the  coal  fire, 
and  become  red  hot  in  a  short  time :  after  being  turned  about  once  or  twice,  and  done 
with  smoking,  they  are  charred,  and  may  be  removed  to  the  stores :  if  more  is  wanted, 
put  on  another  supply  of  peat,  and  manage  it  as  above." 

By  this  plan  a  supply  of  the  best  charred  peat  may  be  obtained,  while  at  the  same  time 
the  kitchen  fire  is  kept  up.  This  charred  peat,  when  burned,  is  free  from  smoke  and 
sulphureous  vapours,  and  is  much  fitter  for  warming  beds  than  coal,  which  always 
has  some  sulphur  :  the  charred  peat  gives  out  no  smell ;  but  it  is  to  be  observed  that  it 
has  all  the  dangerous  effects  of  charcoal  which  we  have  described. 

Sect.  VI. 

PREPARED  FtlEL. 

451.  In  England,  we  are  so  accustomed  to  a  good  coal  fire,  that  we  do  not  perceive  that 
inelegance  in  its  appearance,  which  has  sometimes  struck  those  who  have  been  used  to 

burn  wood.  Count  Rumford,  in  one  of  his  early  essays,  observes  that  "  nothing  surely 
was  ever  more  dirty,  inelegant,  and  disgusting,  than  a  common  coal  fire." 
Much  of  this,  however,  it  must  be  confessed,  is  now  done  away  with  amongst  us,  by 

the  neatness  of  the  grates  in  which  the  fuel  is  burned,  and  the  great  care  which  is  taken 
to  keep  our  fire-sides  clean.  No  doubt  improvements  may  still  be  made  by  a  careful 
selection  of  the  kind  of  coals  ;  and  by  these  being  broken  nearly  to  certain  sizes,  and 
mixed  judiciously  with  a  proper  proportion  of  smaller,  which  is  separated  by  screens. 

452.  In  countries  where  fuel  is  scarce  and  dear,  attempts  are  made  to  cause  what  they 
have,  to  go  as  far  as  possible.  In  several  parts  of  Germany  and  Flanders,  particularly  in 
the  Duchies  of  Juliers  and  Bergen,  where  coals  are  used  as  fuel,  though  not  plentiful,  and 
of  an  inferior  quality,  they  are  always  prepared  before  they  are  burned.  They  are 
pounded  to  powder,  mixed  up  with  an  equal  weight  of  clay,  and  a  sufficient  quantity  of 
water  to  form  the  whole  into  a  mass  which  is  kneaded  together  and  formed  into  square 
cakes,  which  are  afterwards  well  dried,  and  kept  in  a  dry  place  for  use  ;  and  it  has  been 
found  by  long  experience  that  the  expense  attending  this  preparation  is  amply  repaid  by 
the  improvement  of  the  fuel.  The  coals  thus  mixed  with  clay,  not  only  burn  longer,  but 
give  much  more  heat  than  when  they  are  burnt  in  their  crude  state. 

But  in  England,  where  coals  are  abundant  and  labour  is  dear,  we  cannot  expect  that 
much  pains  will  be  taken  on  this  subject  for  the  mere  purpose  of  economy  :  probably  its 
complete  study  will  be  reserved  for  posterity,  when  our  coal-fields  begin  to  be  exhausted. 
Nevertheless,  attempts  have  been  made  to  produce  here  a  better  or  a  more  economical  fuel 
than  coal  ;  and  several  patents  have  been  taken  out  for  this  purpose.  The  mixture  ol 
small  coal  with  clay  has  been  tried,  and  formed  into  square  pieces  ;  but  though  those  burn 
very  well  and  give  out  much  heat,  they  are  objectionable,  from  the  large  quantity  of  ashes 
which  they  necessarily  leave. 

On  visiting  the  coal  districts,  it  is  impossible  not  to  see  with  regret  enormous  quantities 
of  small  coal,  called  slack,  lying  near  the  coal  shiifts,  exposed  to  the  weather  and  totally 
neglected :  one  might  suppose  that  it  was  poswble  to  convert  this  to  some  useful  purpose, 
perhaps  to  make  a  cheap  fuel  for  various  purposes  ;  and  the  writer  of  this  article,  in  his 
"  Lectures  on  Geology,"  in  1827,  at  Birmingham,  Dudley,  and  the  environs,  pointed  out 
distinctly  the  neglect  of  this  material,  and  suggested  modes  in  which  it  might  be  rendered 
available  as  fuel. 

A  variety  of  mixtures  have  since  been  tried,  of  small  coal  with  clay,  bitumen,  tanner's 
waste,  peat,  saw -dust,  and  other  inflammable  substances.    Some  of  them  promise  to  be  . 

advantageous,  particularly  in  steam-engines  for  navigation. 
453.  Cow  dung  is  used  as  a  fuel  in  many  parts  of  the  world  ;  even  in  some  parts  of 

Britain,  where  better  fuel  is  scarce,  and  the  people  very  poor.  'When  thoroughly  dried 
it  burns  slowly,  forming  a  remarkable  contrast"  to  thorns  atid  furze.  Dr.  Clarke,  in  his 
Travels,  informs  us,  that  the  common  fuel  used  by  the  inhabitants  of  Egypt  is  prepared 



i'hap.  III. ON  THE  VARIOUS  KINDS  OF  FUEL. 103 

r  roiii  a  nii.xture  of  camel's  dung,  mud  and  straw,  or  the  stalks  of  any  other  plants  :  these 
ingredients  being  mixed  as  a  paste,  they  coUect  it  into  balls,  -which  are  flattened  upon  the 
i^alls  of  their  huts  for  drying  in  the  sun,  and  made  into  circular  cakes.  The  same 
uustom  prevails  in  Persia  and  Arabia  where  wood  is  scarce. 

454.  Sea  u-rack,  or  fucus,  forms  a  tribe  of  marine  plants,  which,  when  cut  off  the  rocks, 
!ind  driven  ashore  by  tides  and  storms,  and  dried,  is  used  for  fuel  in  some  places  on  the  sea 
voast  where  a  better  material  is  not  to  be  had,  or  is  too  expensive,  as  in  parts  of  Sweden. 

Sect.  VII. 

LIQUID  FUEL. 

455.  Tlie  fluid  inflammables,  as  fat  and  essential  oils,  bitumens,  &c.  so  much  used  for 
jght,  are  occasionally  employed  also  as  fuel  for  giving  heat;  although,  in  this  country,  on 

ii  ccount  of  their  great  price,  they  are  used  only  on  a  small  scale,  and  where  a  gentle  or 
liight  degree  of  heat  is  sutficient. 

456.  Alcohol,  when  pure  and  free  from  water,  is  as  convenient  and  manageable  a  fuel 

■  or  producing  a  moderate  and  gentle  heat  as  can  be  desired.  It  is  burned  in  a  lamp,  and 
lis  Hame  is  perfectly  clear,  of  a  pale  blue  colour,  and  free  from  any  kind  of  soot :  it  can 
-•asily  be  made  to  burn  slower  or  faster,  and  to  produce  less  or  more  heat,  by  changing 
hhe  size  or  number  of  the  wicks  upon  which  it  burns ;  for  as  long  as  these  are  fed  with 
npirit  in  a  proper  manner  they  continue  to  yield  flame  of  precisely  the  same  strength. 
iThe  cotton,  or  other  materials  of  which  the  wick  is  composed,  is  not  scorched  or  con- 
aiumed  in  the  least,  because  the  spirit  in  which  it  is  constantly  soaked  is  incapable  of 
hiecoming  hotter  than  174°,  as  above  that  temperature  it  boils  and  is  evaporated ;  and 
ihhat  heat  is  not  sufficient  to  inflame  the  wick.  It  is  the  vapour  only  that  rises  and  is  in- 
iliamed  :  the  outer  parts  of  the  flame  are  the  hottest,  being  most  remote  from  the  wick,  and 
where  only  the  combustion  is  going  on,  in  consequence  of  communication  and  contact 
with  the  air.  At  the  same  time,  as  the  alcohol  is  totally  volatile,  it  does  not  leave  any 
tifixed  matter,  which,  by  being  accumulated  on  the  wick,  might  render  it  foul  and  fill  up 
iiits  pores.  The  wick,  therefore,  continues  to  ijnbibe  the  spirit  as  freely,  after  some  time, 
aas  it  did  at  the  first.  These  tiualities,  however,  belong  only  to  a  spirit  that  is  pure.  If  it 
bbe  weak,  and  contain  water,  the  water,  being  less  volatile  than  the  spirit,  does  not  evaporate 
560  fast  from  the  wick  as  the  more  spirituous  part  ;  and  the  wick  becomes,  after  some 
litime,  so  much  soaked  with  water,  that  it  does  not  imbibe  the  spirit  properly:  hence  the 
tiflame  becomes  weaker,  and  at  last  is  extinguished,  the  remains  of  the  spirit  having  too 
nmuch  water  to  burn.  Were  it  not  for  the  expense,  therefore,  we  should  always  use  pure 
lalcohol :  but  common  spirit  of  wine  is  generally  employed,  and  is  found  extremely  useful 
ffor  table  tea-kettles,  apparatus  for  making  coffee,  heating  a  little  water,  and  a  variety 
i:of  similar  purposes.  The  products  of  the  combustion  are  only  carbonic  acid  and  water  ; 
3and  owing  to  the  combination  with  oxygen,  the  weight  of  the  water  produced,  but  which 
lidissolves  in  the  air,  exceeds  that  of  the  alcohol  consumed. 

Spirit  of  wine  is  probably  the  most  portable  kind  of  fuel;  and  was  employed  in  this 
iway  by  Sir  Edward  (then  Captjiin)  Parry  in  hi^xpedition  undertaken  with  a  view  to 
I  reach  the  North  Pole.  His  account  of  it  nms  thus  :  "  Our  fuel  consisted  of  spirits  of 
1  wine,  of  which  two  pints  formed  our  daily  allowance,  the  cocoa  being  cooked  in  an  iron 
1  boiler  over  a  shallow  iron  lamp,  with  seven  wicks  ;  a  simple  apparatus,  which  answered 
( our  purpose  remarkably  well.  We  usually  found  one  pint  of  the  spirits  of  wine  sufficient 
I  for  preparing  our  breakfast,  that  is  for  heating  twenty-eight  pints  of  water,  though  it 
;  always  commenced  from  the  temperature  of  32°.  If  the  weather  was  fair  and  calm, 
I  that  quantity  of  fuel  brought  it  to  the  boiling  point  in  about  an  hour  and  a  quarter  :  but 
■  more  generally  the  wicks  began  to  go  out  before  it  had  reached  200°.  This,  however, 
made  a  very  comfortable  meal  to  i)ersons  situated  as  we  were."    Parry's  Voyage. 

457.  Fat,  oil,  or  tallow,  gives  a  higher  temperature  than  spirits  of  wine,  but  a  common  wick 
produces  much  smoke  and  soot.  A  cluster  of  several  small  wicks  somewhat  diminishes  the 
evil.  A  lamp  of  this  kind,  and  of  considerable  size,  is  occasionally  employed  in  portable 
apparatus  for  cooking ;  and,  when  confined,  the  heat  is  sufficient  to  dress  meat  in  various 

ways.  The  Greenlanders  and  Esquimaux,  in  Baffin's  Bay,  have  no  other  fire  or  method  of 
producing  heat  than  by  means  of  lamps  with  fish  oil,  and  wicks  of  moss.  Over  such  lamps 
their  cooking  vessel  of  potstone  is  suspended,  containing  the  flesh  of  deer,  seals,  or  fish. 
By  employing  an  Argand's  lamp  the  smoke  is  consumed,  and  chemists  find  this  to  be  a 
very  convenient  method  of  applying  a  considerable  degree  of  heat  in  small  distillations 
and  other  processes.  In  this  case  the  chimney  of  the  lamp  is  made  of  copper,  instead  of 
glass. 

458.  Oil  of  turpentine  mixed  with  water  and  alcohol  has  been  tried  witli  success  for 
burning  in  a  lamp  for  the  purpose  of  giving  light  and  heat.  An  apparatus  for  this  pur- 

pose was  contrived  by  Mr.  Morey  in  the  United  States,  and  mentioned  favourably  in 
Silliman's  Journal.    The  mixture  is  put  into  a  tin  cylinder,  which  is  heated  by  means  of 11  4 
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a  common  lamp.  The  vapours  from  the  mixture  are  made  to  issue  through  small  holes 
at  the  top,  where  they  are  inflamed,  and  this  flame  may  be  employed  in  warming  a  build- 

ing, cooking,  or  for  any  similar  purpose. 
4.59.  Oil  of  turpentine  mixed  with  fat  oil  has  likewise  been  employed  where  a  very  large 

quantity  of  flame  has  been  required,  as  in  contrivances  for  heating  water. 

Sect.  VIII. 

COAL  GAS. 

460.  Among  modern  improvements  may  be  enumerated  the  application  of  coal  gas  as  a 
fuel.  Although  it  is  chiefly  employed  for  illumination,  it  is  likewise  on  some  occasions  suc- 

cessfully used  for  giving  heat,  and  has  been  already  adverted  to  in  Book  II.  "  On  Warm- 
ing Buildings."  In  our  description  of  culinary  apparatus,  we  shall  mention  some  instances 

where  it  has  been  tried  with  this  view.  It  is  continually  employed  in  manufactories  as  a 
substitute  for  the  oil  used  in  the  lamps  for  soldering. 

Sect.  IX. 

ECONOMY  OF  FUEL,  AND  COMPARATIVE  HEATING  POWERS  OF  THE  VARIOUS  KINDS. 

.  461.  In  some  parts  of  the  world  fuel  is  so  plentiful,  that  the  study  of  economy  in  this 
article  is  little  worthy  of  attention.  In  the  wilds  of  America,  or  some  other  new  settle- 

ments, wood  costs  nothing  but  the  trouble  of  felling  and  splitting,  and  the  consumption  of 
it  is  sometimes  a  convenience  ;  but  in  countries  long  inhabited,  and  where  cultivation  has 
destroyed  the  natural  growth  of  timber,  this  kind  of  fuel  has  become  expensive.  In 
England,  although  in  many  districts  where  coal  is  worked,  and  the  price  of  it  is  low, 
much  attempt  at  economising  may  seem  almost  superfluous;  but  that  is  not  the  case  in  all 
parts  of  the  kingdom,  and  the  expense  of  carriage  being  considerable,  would  give  im- 

portance to  all  inventions  that  tend  to  reduce  the  necessary  consumption. 
462.  In  the  fire-places  of  our  apartments  and  kitchens,  as  they  were  constructed  forty  years 

ago,  the  waste  of  fuel  was  excessive.  Although  we  are  under  infinite  obligations  to 
Count  Rumford  for  the  plain  practical  rules  for  effecting  the  greatest  saving  in  fuel, 
through  which  numerous  improvements  have  been  effected,  yet  this  subject  is  far  from 
being  generally  understood  ;  nor  can  it  be,  until  the  philosophical  principles  upon  which 
it  depends  are  more  particularly  studied,  than  they  are  at  present,  by  those  who  are  con- 
cerned. 

463.  In  our  descriptions  of  the  modes  of  warming  and  ventilating  our  domestic  edifices,  and 
of  fitting  up  kitchens  and  the  various  apparatus  for  culinary  purposes,  the  reader  will  find 
some  remarks  on  this  subject,  and  examples  of  the  best  modes  at  present  emplo3-ed  of 
economising  fuel ;  for  all  directions  with  this  view,  to  be  useful,  should  be  accompanied 
by  application  to  practice.  Some  there  are,  who,  having  no  taste  for  economy  of  any 
kind,  have  endeavoured  to  turn  the  economy  of  fuel  into  ridicule,  and  to  represent  it  as 
not  worth  the  pains  and  time  bestowed  upon  it ;  but  it  should  be  observed,  that,  even 
although  there  may  be  some  truth  in  this  remark  as  applied  to  particular  instances,  yet  it 
is  one  thing  to  establish  a  principle,  and  another  to  determine  when  and  how  far  it  is 
usefiil  to  apply  this  principle.  All  experiments  demonstrating  how  any  effect  can  be 
produced  by  a  diminution  of  trouble  or  expense  must  be  of  value  as  matter  of  science, 
although  the  propriety  and  occasion  of  adopting  the  improvement  made  must  be  deter- 

mined by  various  circumstances.  We  cannot,  therefore,  consider  any  successful 
attempt  to  economise  fuel  as  entirely  without  value,  in  a  general  view,  since  one  improve- 

ment frequently  leads  to  another,  perhaps  of  greater  value.  We  feel  it  necessary,  how- 
ever, to  put  our  readers  upon  their  guard  against  the  numerous  pufis  and  quacking 

advertisements  respecting  pretended  savings,  by  the  adoption  of  newly-contrived  apparatus 
for  warming  and  cooking.  Many  of  these  contrivances  are  altogether  ineffective ;  others 
are  of  so  complicated  a  construction,  and  so  liable  to  be  out  of  order,  that  no  saving  can 
compensate  for  the  trouble  attending  them,  and  the  difficulty  of  teaching  servants  their 
use,  together  with  the  expense  of  repairs  and  alterations.  Those  who  wish  to  engage  in 
experiments,  have  a  taste  for  such  inventions,  and  who  can  manage  them  themselves,  may 
make  great  and  real  improvements.  But  to  economise  fuel,  an  article  of  such  vast 
importance,  and  to  apply  it  in  the  most  judicious  manner,  the  nature  and  properties  of  the 
various  combustibles  must  be  studied,  as  well  as  the  philosophical  principles  upon  which 

combustion  depends,  without  which  all  endeavours  at  improvement  must  be  useless  ;  and 
it  will  also  be  necessary  to  obtain  accurate  information  respecting  what  has  already  been 
done,  lest  inventions  should  be  made,  and  supposed  to  be  origmal,  that  have  been  already 
long  known. 

4G4.  With  respect  to  the  quantify  of  heal  that  may  he  obtained  from  the  several  comlms- 
tibles  when  a  comparison  is  made,  they  should  all  be  burned  in  the  same  way.  One 
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.  thod  employed  for  this  comparison  has  been  to  ascertain  the  quantities  of  ice  that  could 
smelted  by  a  pound  of  fuel,  which  is  thus  stated  : 

One  pound  of  Melts  of  ice 
Carburetted  hydrogen  -  -    85  lbs. 
Olive  oil     -  -  -  120 
Wax  ...  -110 
Tallow       -  -  -  105 
Sulphur       -  -  -  25 

(One  pound  of  Melts  of  ice 
■ood  coal    -  -  .90  lbs. 
^kke          -  ■  -  84 
Liarcoal  of  wood  -  -  95 
ood         -  -  -  32 
aat           -  -  -  19 
i  /drogen  gas  -  -  370 

IThe  heating  effects  of  fuel  will  likewise  depend  very  much  upon  the  apparatus  em- 
«yed,  the  subject  to  be  acted  upon,  and  the  quality  of  the  fuel.  Thus,  if  a  boiler  is  to 
heated,  the  fuel  that  gives  out  flame  will  be  most  effectual  by  striking  upon  the 

iittom  of  the  boiler  ;  whereas,  in  heating  apartments  by  open  fires,  it  is  the  steady  radiant 
at  that  we  depend  upon,  and  not  the  flame :  therefore,  strong  Newcastle  coal,  when 
oDught  to  a  red  heat,  and  still  more,  coke,  will  be  more  effectual  than  Staffordshire  coal, 
ibt  blazes  but  which  is  soon  obscured  by  ashes;  and  both  these  will  warm  more  effectually 
lan  wood  that  has  ceased  to  blaze. 

446  5.  Every  kind  of  fuel  should  be  kept  as  dry  as  possible.  'When  improperly  exposed  to ei  weather,  or  put  into  damp  places,  a  great  deal  of  its  material  when  burning  is  em- 
Li-jyed  in  converting  the  water  it  contains  into  vapour,  which  escapes  up  the  chimney, 
rrrying  with  it  the  heat  that  was  necessary  for  its  conversion,  and  which  might  have 
ven  employed  in  giving  warmth  where  it  was  wanted.  Count  Rumford  found  that 
>seasoned  wood  contained  about  one  third  of  its  weight  of  water,  and  consequently  pro- 

ceed much  less  effect  in  boiling  water  than  the  same  quantity  of  dry  wood.  The  same 

iimark  will  apply  to  coals  ;  but  there  are  other  reasons  why  it  is'  sometimes  useful  to 
nmp  small  coal  slightly.  When  perfectly  dry,  they  are  apt  to  run  to  waste  among  the 
tihes.  A  little  dampness  cause?  the  dust  of  caking  coals  to  adhere  together  till  the  heat 
.<6es  it  into  a  mass,  which  is  then  broken  up  by  the  poker. 

Sect.  X. 

SPONTANEOUS  COMBUSTION. 

J466.  Seriojts  accidents,  and  often  considerable  conflagrations,  have  frequently  been  occa- 
Dned  by  substances  taking  fire  of  themselves ;  and  it  is  proper  to  know  what  materials 
ve  liable  to  spontaneous  inflammation.    The  following  are  examples  : 
4467.  Sulphur  and  iron  flings  moistened  and  buried  in  the  ground,  or  laid  in  a  heap,  will 
ifflame  in  a  few  days. 
i468.  Iron  pyrites,  composed  of  sulphur  and  iron,  found  naturally  in  coals,  when  laid  in 
hheap  in  the  coal  mines,  often  takes  fire,  and  burns  for  a  long-time,  and  ships  freighted 
inth  coal  have  been  set  fire  to  from  the  coals  containing  too  much  of  this  substance. 
4469.  Chips  of  wood,  impregnated  with  turpentine,  if  laid  together  in  a  heap,  will  burst 

itito  a  flame  in  twenty  or  thirty  hours.  This  has  been  observed  in  manufactories  of  oil  of 
irrpentine,  when  the  chips,  which  the  raw  turpentine  brought  from  America  contains, 
Hve  been  separated  by  straining. 
-470.  The  mixture  used  at  theatres  for  a  red  light  has  ignited  spontaneously  when  a  paper 
inrcel  containing  a  pound  of  it  was  laid  by  on  a  shelf.  This  powder  consists  of  nitrate  of 
rrontium,  sulphur,  chlorate  of  potash,  sulphuret  of  antimony,  and  a  little  lamp  black. 
■  471.  Peat,  when  charred,  is  very  apt  to  take  fire  of  itself. 
■  472.  Wool  that  is  much  oiled,  and  laid  by  in  quantities,  has  been  known  to  inflame 
iciontaneously. 
•  473.  Tow  with  lamp  Mack  and  oil  is  extremely  liable  to  spontaneous  Inflammation, 
"loth  these  last  have  frequently  been  the  cause  of  places  where  they  were  kept  being 
•fct  fire  to,  without  the  cause  having  been  at  first  suspected. 
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CHAP.  I. 

CHEMICAi  PRINCIPLES  OF  VENTILATION. 

474.  Perhaps  there  is  no  subject  of  equal  importance,  the  knowledge  of  which  is  less  gene- 
rail//  diffused  than  that  of  Ventilation.  Though  the  fact  is  now  generally  admitted,  that 
pure  air  is  essential  to  health,  yet  in  what  that  purity  consists,  and  how  it  is  to  he  pre- 

served or  attained,  are  considerations  too  much  neglected.  We  will  endeavour  to  place  this 
interesting  subject  in  a  clear  point  of  view ;  but  we  must  observe,  that,  to  put  in  practice 
the  best  modes  of  ventilation,  it  is  necessary  to  be  familiar  with  its  theoretical  principles. 

475.  It  is  only  since  the  modem  discoveries  in  pneumatic  chemistry,  respecting  the  compo- 
sition of  atmospheric  air,  and  the  changes  effected  in  it  by  respiration,  that  rational  ideas 

have  been  entertained  on  this  subject.  When  mankind  were  in  utter  ignorance  as  to  the 
nature  of  air,  of  the  manner  in  which  it  supports  life,  and  of  the  causes  which  destroy  its 

salubrity,  we  cannot  wonder  that  the  necessity  for  a  strict  attention  to  ventilation  was"  not very  obvious.  Practically,  indeed,  to  a  certain  extent,  it  was  known  that  there  was  a 
difference  between  good  and  bad  air ;  but,  as  the  nature  of  that  difference  was  not  ascer- 

tained, nor  in  what  way  air  becomes  vitiated,  it  was  impossible  to  know  the  means  of 
preventing  it ;  but  now  that  science  has  developed  the  necessary  facts,  we  may  expect 
that  this  valuable  part  of  domestic  economy  will  meet  with  due  attention. 

47 G.  When  treating  on  combustion,  we  showed  that  the  air  of  our  atmosphere  is  not,  as 
was  formerly  supposed,  a  simple  element,  but  that  it  is  essentially  composed  of  several 
kinds  of  air  mixed  together ;  viz.  oxygen  gas,  and  nitrogen  gas,  with  a  small  proportion  of 
carbonic  acid  gas,  together  with  aqueous  vapour.  All  these  gases  are  highly  important 
in  the  general  economy  of  nature  ;  but  our  present  object  is  to  point  out  in  what  way  they 
contribute  to  the  support  of  animal  life. 

477.  Air  is  essential  to  the  existence  of  every  living  being ;  nor  can  either  animal  or  vege- 
table come  to  life  if  this  element  be  entirely  excluded.  In  the  act  of  breathing  or  respir- 

ation, atmospheric  air  is  inhaled  or  drawn  into  the  lungs,  which  process  is  termed 
inspiration.  After  a  very  short  time  the  air  is  again  sent  out  by  expiration,  when  it  is 
found  to  have  been  remarkably  altered  in  its  properties.  The  particular  nature  of  the 
alteration  can  only  be  explained  by  reference  to  pneumatic  chemistry.  It  appears  that 
the  lungs  decompose  the  atmospheric  air,  and  separate  it  into  its  two  principal  con- 

stituent gases  ;  retaining  one  part,  the  oxygen,  for  the  support  of  life,  and  rejecting 
another  part  which  is  unfitted  for  this  purpose.  Since  the  oxygen  is  more  particularly 
necessary  for  maintaining  the  vital  principle,  on  the  first  discovery  of  the  chemical  con- 

stitution of  the  atmosphere,  it  received  the  name  of  vital  air — a  term  now  laid  aside,  or 
only  occasionally  employed.  The  fact  of  the  chemical  change  in  the  air,  by  breathing  it, 
is  easily  ascertained  by  examining  it  previous  to  its  being  taken  into  the  lungs,  and 
afterwards  when  given  out.  One  hundred  parts  of  common  or  atmospheric  air  consists 
of  about  twenty  parts  of  oxygen  gas,  seventy-nine  parts  of  nitrogen  gas,  and  about  one 
of  carbonic  acid  gas.  These  proportions  of  the  two  first  are  very  nearly  constant  in  what- 

ever part  of  the  world  the  air  is  examined,  whether  at  land  or  at  sea,  in  doors  or  out  of 
doors  :  but  the  proportion  of  cai'bonic  acid  is  variable  according  to  the  place :  if  it 
exceed  one-fifth  it  would  be  fatal  to  the  animals  that  breathe  it. 

478.  The  air  when  expelled  from  the  lungs  is  found  not  only  to  have  lost  a  considerable 
portion  of  its  oxygen,  but  to  have  received  a  large  proportion  of  carbonic  acid  gas,  and 
likewise  of  aqueous  vapour  :  the  quantity  of  nitrogen  being  diminished  in  a  small  degree 
only.  That  much  watery  vapour  is  contained  in  the  breath  is  familiar  to  every  one,  from 
the  common  practice  of  moistening  substances  by  breathing  upon  them  ;  and  that  carbonic 
acid  is  given  out  at  the  same  time,  will  appear  from  the  following  experiment 

Quicklime  is  pure  lime  obtained  by  driving  off  the  carbonic  acid  by  heat  from  car- 
bonate of  lime  :  and  this  quicklime  has  a  strong  attraction  for  carbonic  acid  when  presented 

to  it  again.  Dissolve  some  quicklime  in  water  by  letting  it  remain  in  it  for  about  a  day  ; 
the  clear  solution  is  called  lime  water.  Put  some  lime  water  into  a  glass  vessel,  and  having 

provided  a  small  glass  tube,  or  for  want  of  it  a  straw,  place  the  end  of  the  tube  in  the 
water,  and  impel  the  breath  through  it  by  blowing  for  a  little  time.  The  water  will  soon 
begin  to  exhibit  a  milky  turbidness,  an  effect  which  is  to  be  explained  in  the  following 
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uanner.  Though  quicklime  is  soluble  in  water,  carbonate  of  lime  is  not :  now  the  lime  at- 
r.-acts  the  carbonic  acid  thrown  out  from  the  lungs,  and  is  thus  converted  into  the 

aasoluble  carbonate,  which,  in  consequence  of  its  insolubility,  appears  as  a  white  powder 

ilike  chalk,  producing  the  milky  appearance  through  its  suspension  in  the  water.  This 

iSFect  appears  to  be  the  result  of  one  of  nature's  laws,  that  we  shall  thus  part  with  a 
Luantity  of  carbon  which  has  been  taken  in  with  our  food,  but  which  is  more  than  suffi- ident  for  the  animal  economy. 
479.  IFe  come  now  to  consider  the  oxygenous  part  of  the  atmospheric  air,  a  great  part  of 

•hhich  we  observed  was  retained  by  the  lungs.  By  experiments  varied  in  many  ways,'it  is 
uound  that  a  small  quantity  only  of  oxygen  is  contained  in  the  air  which  is  expired.  When 
rfeating  on  the  combustion  of  fuel,  we  showed  that  oxygen  was  necessary  to  its  support, 
iind  that  fuel  would  not  burn  in  air  which  had  already  served  this  purpose.  The  action 

iff  the  respiratory  organs  appear  to  produce  an  effect  very  analogous  to  what  we  perceive 
ni  combustion :  the  oxygen  is  abstracted,  and  hence  it  must  follow,  that  air  which  has 
terved  to  support  life  by  being  breathed  will  be  as  unfit  for  maintaining  life  or  flame,  as 
btiat  which  has  passed  through  the  fire,  and  has  supported  flanje.  This  accordingly  we iLud  to  be  the  case. 

480.  If  we  were  to  breathe  the  same  air  over  and  over  again,  at  every  inspiration,  we  should 

ihbstract  a  fresh  portion  of  oxygen  from  it,  until  at  last,  having'entirely  consumed  the  oxy- 
t>,-enous  part,  the  remainder  would  be  incapable  of  maintaining  either  life  or  flame.  This 
lact  has  been  put  beyond  all  doubt  by  experiments  which  are  perfectly  demonstrative. 
\i  mouse  was  confined  in  a  glass  jar  quite  closed,  so  that  no  air  could  get  either  out  or  in; 
tnd  consequently  the  animal  confined  was  obliged  to  breathe  the  same  air  continually.  It 
eemained  for  a  little  time  without  feeling  any  inconvenience,  since  the  quantity  of  air  in 
hhe  jap  was  at  first  sufficient  to  supply  the  necessary  proportion  of  oxygen  ;  but  after  a 
idme,  as  this  diminished,  and  the  animal  was  obliged  to  inhale  nitrogen,  and  the  oxygen 
Mcing  reduced  to  too  small  a  quantity  for  the  continuance  of  life,  the  animal  appeared 
lO  be  gradually  more  and  more  oppressed,  and  at  length  died  of  suffocation.  A  lighted 
laper  was  now  introduced  into  the  aii'  in  which  the  mouse  had  died,  and  it  was  in- 
:!.tantly  extinguished ;  showing  that  the  oxygen  had  been  entirely,  or  almost  entirely, 
itibstracted :  an  effect  which  was  proved  by  an  accurate  chemical  examination  of  the  re- 
nnaining  air. 

This  instructive  experiment  will  serve  perfectly  to  illustrate  the  effect  produced  by 
boeing  too  long  shut  up  in  small  or  confined  rooms,  without  sufficient  ventilation,  or 
:bhange  of  air. 

481.  We  shall  not  here  attempt  to  go  farther  into  the  subject  of  animal  Physiology,  nor 
Irrace  the  part  which  oxygen  acts  in  the  support  of  life,  than  briefly  to  notice,  that  in  the  well 
kinown  circulation  of  the  blood  from  the  heart  to  the  superficial  parts  of  the  body,  by 
nueans  of  the  arteries,  and  back  again  to  the  heart  through  the  veins,  it  is  obsei-ved  that 
il;he  blood  which  had  become  dark  coloured  in  its  passage  through  the  veins,  has,  by  being 
Ibrought  into  contact  with  the  fresh  air  inspired  by  the  lungs,  its  florid  red  is  restored 
Ibefore  it  is  received  back  into  the  heart  to  renew  the  circulation  ;  and  thus  it  is  concluded 
ilthat  it  is  by  means  of  the  oxygen  that  its  vital  properties  are  kept  up. 

If  therefore  we  attempt  to  breathe  any  gas  containing  no  oxygen,  the  consequence  will 
bbe  suffocation,  fi-om  the  want  of  the  supply  of  that  element  which  is  essential  during  every 
nminute  of  our  existence.  It  must  now  be  evident,  from  what  has  just  been  said,  that  if  we 
v  continue  to  breathe  a  limited  quantity  of  air  over  and  over  again,  we  must  by  degrees 
Ideprive  it  of  the  whole  of  its  oxygenous  principle,  and  since  what  remains  would  be  unfit 
I'for  the  support  of  life,  we  must  then  die  like  the  mouse  in  the  experiment.  . 

482.  Before  the  nature  of  atmospheric  air,  and  the  important  part  which  it  performs  in 
rrespiration,  and  the  preservation  of  life  and  health,  were  properly  understood,  it  is  not  surprising 
tthat  many  practices  and  customs  existed  extremely  destructive  to  health,  without  the 
■cause  being  perceived  :  and  at  present  it  is  lamentable  to  observe  the  consequences  which 
-still  frequently  result  from  ignorance  in  regard  to  this  subject.  Persons  often  sleep  or 
!  pass  a  long  time  in  small  and  confined  rooms,  where  the  quantity  of  air  contained  in  them 
I  must  have  had  its  vital  principle  nearly  exhausted,  or  so  much  reduced,  as  no  longer  to  be 
tfit  for  the  purposes  of  healthy  respiration. 

483.  Instances  almost  innumerable  might  be  adduced,  of  serious  and  even  fatal  effects 
\  proceeding  from  similar  causes.  We  shall  mention  one  which  has  also  been  quoted  lately 
'On  the  same  subject  by  Dr.  Coombe.    In  the  Edinburgh  Advertiser  of  1st  March,  1833, 
<  we  are  informed  that  "  a  distressing  circumstance  was  discovered  on  Wednesday  forenoon 
<  on  board  the  Magnus  Troil,  Shetland  trader.  Captain  Ganson,  lying  at  Leith.  The  master 
:  and  mate,  who  are  brothers,  went  as  usual  on  Tuesday  night  to  sleep  in  the  cabin  of  the 
■  vessel,  but  not  appearing  at  the  customary  hour  in  the  morning,  the  crew  thought  they 
1  had  merely  slept  beyond  their  time.  A  little  time  having  elapsed,  they  were  repeatedly 
I  called  ;  but  no  answer  being  returned,  one  of  the  men  went  into  the  cabin,  where  he  found 
'  the  two  brothers  almost  dead  through  suffocation.    It  is  thouglit  that  they  had  shut  the 
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companion  and  skylight  so  close,  that  they  hud,  during  the  night,  exhausted  the  whole  of  the 
vital  air  necessary  for  respiration.  Medical  aid  was  procured."  Captain  Ganson,  however, 
it  appears,  did  not  recover,  but  died  convulsed  on  the  following  morning.  A  similar 
instance  is  stated  by  the  same  author  to  have  occurred  on  board  a  French  ship  in  the 
harbour  of  Jersy,  where  the  captain  and  mate  lost  their  lives  by  suffocation,  in  conse- 

quence of  sleeping  in  a  very  small  cabin,  the  door  of  which  was  so  carefully  shut,  that 
any  access  of  fresh  air  was  completely  prevented  ;  and  accidents  such  as  these  are  probably 
more  frequent  than  is  generally  supposed.  But  instances  so  fatal  seldom  occur,  because 
hoVever  confined  apartments  may  be,  there  are  few  where  there  are  not  some  openings 
or  cracks  through  which  the  air  is  changed  in  some  degree.  The  most  dreadful  example 
on  record  of  the  destructive  consequence  of  an  inadequate  supply  of  atmospherical  air, 
exists  in  the  horrible  fate  of  146  Englishmen,  who,  in  1 756,  were  imprisoned  in  a  small  room 
only  18  feet  square,  called  the  black  hole  of  Calcutta.  There  were  only  two  very  small 
windows  in  this  place,  and  as  both  were  on  the  same  side,  ventilation  was  impossible. 
Soon  after  the  door  was  closed,  they  began  to  experience  heat  accompanied  by  intense 
thirst ;  within  a  short  time  many  became  delirious,  and  at  the  end  of  six  hours,  96  were 
relieved  by  death  from  their  torments.  In  the  morning  only  twenty-three  were  foimd 
alive,  reduced  to  the  last  extremity,  and  of  these  a  few  only  ultimately  survived. 

484.  It  must  be  obvious  that  the  greater  the  number  of  persons  who  assemble  in  any  apart- 
ment, the  more  quickly  they  must  consume  the  oxygen  of  the  air  contained  in  it ;  and  if  the 

supply  of  fresh  air  be  not  equal  to  the  consumption,  it  must  be  continually  more  and  more 
deteriorated,  until  at  last  it  becomes  highly  deleterious.  In  such  places,  the  candles  and 
lamps  also  contribute  to  destroy  the  vital  portion  of  the  air  ;  for  we  have  shown  that  there 
is  a  very  strong  analogy  between  combustion  and  respiration,  in  each  case  oxygen  being 
consumed,  and  carbonic  acid  given  out.  In  small  and  confined  rooms,  therefore,  many 
lamps  or  candles  are  particularly  injurious  and  unhealthy. 

485.  A  very  simple  experiment  will  show  that  lights  consume  the  oxygenous  or  vital  part  of 
the  air.  Put  some  water  into  a  dish,  and  having  fixed  a  short  taper  upon  a  flat  piece  of 
cork  or  wood,  light  it  and  set  it  to  swim  upon  the  water,  then  invert  a  tall  bell-glass  over 
the  taper.  At  first  the  light  will  burn  perifectly  well ;  but,  by  degrees,  it  will  soon  grow 
dim,  and  at  last  will  go  out,  having  consumed  aJl  the  oxygen,  and  the  air  remaining  in  the 
jar  being  only  nitrogen.  The  air  wiU  not  appear  at  first  to  be  diminished,  because  what 
remains,  being  expanded  by  the  heat,  it  occupies  as  much  space  as  before  :  but  when  the  air 
cools  and  contracts,  the  water  will  rise  up  in  the  glass,  and  show  how  much  air  has  been  de- 

stroyed by  the  combustion.  If  the  bell-glass  is  so  contrived  that  another  lighted  taper  could 
be  introduced  into  the  remaining  air,  the  latter  would  be  found  incapable  of  supporting  the 
flame.  From  a  variety  of  chemical  experiments,  which  cannot  be  detailed  in  this  place, 
it  is  easy  to  demonstrate,  that  it  is  the  oxygen  alone,  and  not  the  nitrogen,  which  is 
consumed  by  the  flame :  an  animal,  introduced  into  the  residual  air,  will  die  immediately. 

486.  It  is  a  beautiful  provision  of  nature,  that,- even  without  our  being  aware  of  it,  we 
are  prevented  from  immediately  inhaling  again  the  impure  and  poisonous  air  which  we 
throw  out  in  breathing.  When  it  issues  from  the  chest,  being  heated  nearly  to  the 
temperature  of  the  body,  or  98°,  it  .is  dilated,  and  consequently  rendered  specifically 
lighter  than  the  surrounding  atmosphere  :  hence  it  instantly  ascends,  as  wood  from  the 
bottom  of  water ;  and  before  the  next  inspiration,  it  is  removed  out  of  the  way,  giving 
place  to  purer  air.  But  this  natural  ventilation,  as  it  may  be  called,  is  complete  only 
while  we  are  in  the  open  air  :  when  we  are  shut  up  in  an  apartment,  the  vitiated  air  rises, 
but  it  is  stopped  at  the  ceiling,  and  preserves  its  lofty  situation  only  so  long  as  its  elevated 
temperature  remains;  when  it  has  gradually  given  out  its  surplus  heat  to  the  walls  of  the 
room,  it  becomes  of  the  same  density  as  the  rest  of  the  air,  mingles  with  it,  and  thus 
descends  to  our  level,  where  we  are  liable  to  inhale  a  part  of  it  again,  together  with  the 
purer  portion.  From  this  it  is  evident,  the  upper  part  of  a  room,  next  the  ceiling,  is  tho 
place  where,  in  general,  the  worst  air  is  collected,  and  of  course  that  tliis  is  the  place  for 
letting  it  out :  but  it  must  be  recollected  that  no  air  can  make  its  escape  from  the  room, 
except  an  equal  quantity  enter  to  supply  its  place ;  and  it  follows,  that  there  should  be  a 
contrivance  somewhere  for  the  admission  of  fresh  air,  and  the  lower  part  of  a  room  is 

the  proper  situation  for  this  purpose.  This  last  observation  will  be  re-considered  when 

■we  describe  the  practical  methods  to  be  adopted  in  ventilation.  ' 
487.  It  is  evident  also  from  what  we  have  said,  that  in  crowded  rooms,  if  no  judicious 

means  are  employed  for  getting  rid  of  the  bad,  and  the  introduction  of  good,  air,  that 
what  has  been  exhaled  by  one  person  will  be  breathed  by  another,  the  poisonous  air  which 
each  person  gives  out  mingling  with  the  mass,  and  vitiating  it  Such  an  atmosphere, 
consisting  of  good  and  bad  air  mixed  together,  may  not  be  immediately  dangerous,  although 
extremely  unhealthy  :  the  degree  of  its  insalubrity  must  depend  upon  the  number  of 
persons  collected  together,  and  the  more  or  less  confined  nature  of  the  i)lace. 

488.  It  is  calculated,  that  each  person  consumes,  on  an  average,  five  cubic  feet  of  air  in  an 
hour,  or,  in  other  words,  deprives  oxygen  of  such  a  quantity  of  atmospheric  air.  If  a  hundred 
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wersons,  therefore,  -were  confined  in  a  room  30  feet  long,  25  broad,  and  30  high,  the  whole 
liir  in  that  apartment,  consisting  of  22,500  cubic  feet,  unless  renewed,  would  be  noxious 
i:jid  dangerous  to  breathe  in  about  four  hours  and  a  half.  Is  it  wonderful,  then,  that 
■rrowded  rooms,  heated  and  close,  where  routs  and  assemblies  are  held,  theatres,  and  other 
ilaces  of  public  amusement,  and  even  churches,  should  be  so  pernicious  to  the  health  of 
-hose  who  frequent  them,  where  proper  ventilation  is  neglected  ?  For  besides  the 
iiiestruction  of  oxygen,  or  vital  air,  the  great  increase  of  carbonic  acid  gas,  together  with 
iihe  noxious  efHuvia  from  other  causes,  tend  to  vitiate  the  air  in  a  very  great  degree, 
i The  additional  deterioration  of  the  air,  produced  by  many  lights,  will  be  alluded  to 
iifterwards. 

489.  From  our  having  stated  that  it  is  the  oxygen  alone  which  supports  life  in  respiration, 
ir.nd  that  air,  deficient  in  oxygen,  is  unhealthy,  it  may  perhaps  be  supposed  that  an 
ititmosphere  of  pure  oxygen,  or  one  having  more  than  its  usual  quantity,  would  be 
'[•minently  salubrious.  This,  however,  is  not  the  case ;  an  increase  of  the  usual 
'jroportion  of  this  gas,  which  can  be  artificially  given,  is  found  to  give  too  strong  a 
stimulus  to  the  system,  and  fever  would  be  the  result  :  we  should  in  fact  burn  out  too 
woon,  like  a  wooden  splinter  in  a  jar  of  oxygen. 

490.  Health  demands  that  the  usual  and  natural  proportion  in  the  constituents  of  air  should 
ve  neither  increased  nor  dinmiished,  except  in  a  very  minute  degree ;  and  by  the  most 
irvonderful  contrivance  of  Providence,  the  proportion  is  preserved  nearly  the  same,  at  all 
rimes  and  in  all  places,  as  we  have  already  stated.  And  here  we  may  perhaps  be  excused 
Tobr  departing  for  an  instant  from  what  is  strictly  our  subject,  to  point  out  a  remarkable 
inroof  of  wise  design.  The  carbonic  acid,  produced  by  combustion  of  all  kinds,  and  by 
lihe  respiration  of  animals,  and  which  might  in  time  vitiate  the  whole  atmosphere,  is 
consumed  by  the  vegetable  creation,  to  which  it  serves  as  a  pabulum  or  food,  in  the  same 
manner  as  oxygen  does  to  animals.  Nay,  more  ;  vegetables,  at  the  same  time  that  they 
iiittract  and  retain  carbonic  acid,  give  out,  in  sunshine,  pure  oxygen  gas.  Thus  vegetables 
iimprove  the  atmosphere  when  it  has  been  deteriorated  by  animals. 

But  notwithstanding  the  consumption  of  oxygen,  or  the  vital  principle  of  the  air,  by 
cjombustion  and  respiration,  and  its  rapid  abstraction  in  confined  apartments  and  other 
solaces  in-doors,  this  is  not  so  considerable  as  to  affect  the  general  atmosphere,  or  the  air 
ii)ut  of  doors,  very  sensibly :  still  we  know  from  the  above  reasoning  that  it  must  suffer 

r'rom  the  above  processes,  were  it  not  renewed. 491.  When  atmospheric  air  was  first  discovered  to  be  composed  of  oxygen  and  nitrogen, 
imd  that  the  former  was  the  principal  supporter  of  life,  it  was  very  naturally  supposed  that 
bhe  air  of  those  countries  which  were  known  to  be  very  healthy,  would  be  found,  upon 
analysis,  to  contain  more  than  the  usual  proportion  of  oxygen  ;  and,  on  the  contrary,  that 
bhose  which  were  unhealthy  would  be  deficient  in  that  principle.  Upon  making  careful 
experiments,  however,  with  aview  to  determine  whether  thiswas  the  case,  the  result  didnot 
porove  it ;  for  portions  of  air  being  taken  from  the  open  fields,  from  hills,  from  the  sea  side, 
frrom  towns,  even  from  prisons,  were  examined,  and  the  proportion  of  oxygen  was  found  to 
Kie  the  same  in  all.  It  is  evident,  then,  that  the  salubrity  or  insalubrity  of  air  out  of  doors 
ddoes  not  depend  upon  the  proportions  of  the  elementary  principles,  oxygen  and  nitrogen, 
Ikhey  being  the  same  every  where,  but  rather  upon  the  absence  or  addition  of  some  other 
innvisible  substances,  some  of  which  may  be  of  a  highly  deleterious  nature.  Thus,  carbonic 
aacid,  sulphuretted  hydrogen,  or  carburetted  hydrogen,  may  abound,  or  even  some  other 
p^aseous  matters ;  or  unknown  vapours  may  be  mingled  through  the  air  of  particular  places, 
rt-endering  them  unhealthy.  It  is  well  known  that  some  of  these  noxious  gases  are  dis- 
eengaged  from  marshes,  stagnant  waters,  common  sewers,  and  all  places  where  animal  or 
v«^egetable  substances  are  in  a  state  of  putrefaction;  and  other  deadly  poisons  may  be  diffused 
tbhrough  the  atmosphere,  which  the  skill  of  the  chemist  does  not  enable  him  to  detect. 

492.  The  subject  (f  ventilation  is  not  confined  to  the  dwelling-house  alone,  but  extends  to 
ikhe  air  of  cities  and  towns.  It  is  scarcely  necessary  to  allude  to  the  innumerable  sources 
nsf  deleterious  vapours,  exhalations,  odours,  and  gases,  that  are  constantly  generated  in 
cijities  where  there  is  a  deficiency  in  sewers,  pavements,  water,  and  general  habits  of  order 
aand  cleanliness.  This  subject,  fortunately,  has  attracted  much  attention,  and  we  may  be 
i3xcused  for  not  pointing  out  many  facts  that  are  now  beginning  to  be  pretty  generally 
kknown  ;  but  the  subject  is  too  important  to  be  entirely  passed  over.  History  informs  us, 
ihhat  pestilence,  the  scourge  of  society,  has  prevailed  frequently  and  virulently  in  ages, 
i-countries,  and  even  districts,  in  which  cleanliness  and  the  proper  ventilation  of  houses 
iihave  been  little  considered.  Without  entering  on  the  various  theories  respecting  the 
•■exciting  causes  of  pestilential  disease,  a  little  research  will  aflord  suflicient  proof,  that 
'want  of  cleanliness  has  been  a  principal  cause  of  their  aggravation  and  rapid  diffusion, 
ilf  we  read  the  account  of  our  own  metropolis  during  the  last  calamitous  visitation  of  the 
iPlague,  in  1665,  and  compare  it  with  its  present  state,  we  may  convince  ourselves  that 
"Our  present  exemption  from  the  recurrence  of  such  an  evil  is  secured  to  us  on  more 
egrounds  than  those  of  precautionary  laws  of  quarantine.    At  that  period  in  the  history  of 
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this  vast  city,  the  streets  -were  narrow,  the  houses  projecting  in  the  upper  stories,  and  tlie 
spaces  between  them  crowded  with  large  signs  hung  across,  and  checking  the  free  cir- 

culation of  air,  essential  to  the  health  of  the  inhabitants.  To  the  miasma  constantly 
engendered,  and  rising  up  from  the  open  drains  and  neglected  sewers,  were  added  those 
caused  by  the  fermentation  of  heaps  of  rubbish  and  garbage  ejected  from  every  house, 
and  which  the  indolent  inhabitants  could  scarcely  be  compelled  to  remove.  Nature 
has  provided  means  for  carrying  oS  impure  air,  and  replacing  it  with  such  as  is  suited 
to  animal  respiration  ;  but  here  its  intentions  were  defeated,  both  by  the  construction 
of  the  buildings,  and  the  habits  of  the  people.  Nor  were  the  interior  arrangements  better 
calculated  to  promote  health.  The  windows  were  small,  the  rooms  low,  the  floors  made 
of  clay  strewed  over  with  straw  or  rushes,  among  which  lay  rejected  fragments  of  food 
and  dirt  of  all  kinds.  Ventilation  was  totally  disregarded,  and  the  result  was  a  perpetual 
recurrence  of  fevers,  from  which  the  English,  at  that  time,  were  scarcely  ever  free.  In 
this  condition  of  things,  infectious  diseases  spread  with  a  dreadful  rapidity,  and  the  history 
of  the  plague  by  Defoe  exhibits  the  condition  of  the  people  in  frightful  colours.  It  is  almost 
needless  to  advert  to  the  improvements  that  have  probably  banished  pestilence  in  its  aggra- 

vated form,  and  rendered  our  metropolis  one  of  the  most  healthy  on  the  globe.  The  prin- 
cipal of  these  are,  undoubtedly,  well-constructed  sewers,  and  an  abundant  supply  of  water ; 

streets  wide,  well  paved,  and  kept,  if  not  as  clean  as  they  might  be,  yet  far  more  so  than 
formerly  ;  large  sashes  to  open,  wooden  floors,  with  a  frequent  renewal  of  the  papering  and 
painting  of  the  interior,  and  open  chimney  fire-places.  It  is  not  intended  here  to  attribute 
the  existence  of  pestilence,  cholera,  and  other  violent  diseases  to  want  of  cleanliness  alone ; 
they  may  originate  in  natural  causes,  though  unknown  to  us,  but  it  apppears  from  evidence 
that  they  have  produced  the  most  fatal  ravages  where  indolent,  filthy,  and  disorderly 
habits  prevailed. 

Though  the  improved  state  of  knowledge  in  this  country  has  produced  the  most  happy 
effects  in  averting  the  most  desolating  and  wide-spreading  evils  of  disease,  still  we  should 
recollect  that  the  same  causes,  though  acting  upon  a  smaller  scale,  will  always  tend  to 
produce  more  or  less  derangement  of  health. 

493.  The  great  importance  of  ventilation  must  be  perceived,  when  it  is  considered  that, 
although  respiration  may  proceed,  and  life  exist  for  a  time,  in  cases  where  the  atmospheric 
air  is  vitiated  to  a  considerable  degree,  yet  as  pure  air  is  essential  to  the  full  enjoyment 
of  health,  every  degree  of  vitiation  of  it  must  be  prejudicial,  although  this  effect  may  not 
be  perceived  immediately.  It  has  been  well  observed  that,  "in  the  great  majority  of 
situations  to  which  man  is  exposed  in  social  life,  it  is  the  continued  or  reiterated  applica- 

tion of  less  powerful  causes  which  gradually,  and  often  imperceptibly,  unless  to  the  vigi- 
lant eye,  effects  the  change,  and  ruins  the  constitution  before  danger  is  dreamt  of  ;  and, 

hence,  the  great  mass  of  human  ailments  is  of  slow  growth,  and  slow  progress." 
494.  Ventilation  as  the  means  of  preventing  disease,  is  not  only  necessary  in  the  habita- 

tions of  the  poorer  classes,  as  far  as  their  health  alone  is  concerned,  but  the  middle  and 
higher  ranks  of  the  community  have  an  almost  equal  interest  in  securing  good  ventilation 
■wherever  the  habitations  of  human  beings  are  to  be  found,  more  particularly  where  they 
are  crowded  together  in  towns  and  villages  ;  since  disease,  once  generated  by  the  neglect 
of  ventilation  and  cleanliness,  spreads  its  frightful  ravages  far  beyond  the  boundaries  of 
filth  and  wretchedness,  and  falls,  as  a  punishment,  upon  those  whose  duty  it  was  to  have 
been  the  guardians  of  the  labouring  poor.  The  late  visitation  of  the  cholera  has  perhaps 
done  more  to  place  this  subject  in  its  true  light  than  volumes  of  writing  could  have 
effected ;  and  there  cannot  be  a  doubt  but  that  the  white-washing,  cleaning,  and  ventilat- 

ing of  the  houses  of  the  poor,  during  the  prevalence  of  the  epidemic,  did  much  to  check 
its  progress. 

CHAP.  II. 

PRACTICE  OV  VENTILATION. 

495.  Having  now  investigated  briefly  the  principal  causes  which  deteriorate  the  air,  or 
render  it  unhealthy  and  unfit  for  the  purposes  of  respiration,  it  is  necessary  that  we  should 
turn  our  attention  to  the  means  of  preventing  this  evil,  or  of  correcting  it  when  it  has 
occurred.  Prevention  being  always  better  than  cure,  the  importance  of  understanding 
the  causes  which  injure  the  salubrity  of  the  air  cannot  be  overrated,  since  this  alone  can 
enable  us  to  avoid  them.  To  remove  the  evil  when  it  has  already  taken  place  is  more 
difficult,  but  still  partly  within  our  mean^. 

490.  It  is  an  error  to  suppose  that  air  can  become  unwholesome  merch/  by  being  stagnant. 
Pure  air,  like  pure  water,  never  changes  of  itself,  however  long  it  may  be  kept ;  but  it 
may  have  impurities  mingled  witli  it,  arising  from  various  sources,  without  these  being 
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ssily  discoverable.  In  this  manner  air  may  be  contaminated  if  shut  up,  an  effect  which, 
Heed,  usually  takes  place,  it  being  the  great  receptacle  for  a  variety  of  invisible  effluvia! 
I  Id  vapours  that  rise  from  the  earth,  or  from  surrounding  substances.  The  most  prudent 
Aug,  therefore,  is  not  to  use  air  that  has  been  long  pent  up,  but  to  change  it  for  the  fresh 
rr  of  the  atmosphere. 
■1497.  It  has  been  imagined  that  fire  has  the  power  of  purifying  air  by  burning  and  de- 
rfoying  the  noxious  particles  with  which  it  may  be  contaminated  ;  and  as  a  remnant  of 
>is  idea  still  exists  in  the  minds  of  some  persons,  it  is  necessary  to  show  the  fallacy  of  it. 
;nre,  instead  of  purifying  air  hy  burning  any  thing  in  it,  actually  vitiates  the  air  which 
tis  passed  through  it,  as  we  have  shown,  by  its  abstracting  the  only  portion  of  the  air 
uat  is  useful  in  supporting  life :  burnt  air,  therefore,  or  what  has  gone  thi-ough  the  fire, 
l^  stead  of  being  purified,  is  rendered  poisonous.   What  has  led  to  this  error,  has  been  the 
^serving  that  the  air  of  confined  places  is  often  improved  by  lighting  a  fire  in  them ; 
imt  this  improvement  is  solely  owing  to  the  current  or  circulation  of  air  that  is  produced, 
Md  the  consequent  introduction  of  fresh  air :  if  the  fire  was  made  in  a  confined  place, 
hhere  no  change  or  current  of  air  could  happen,  as  in  a  room  without  a  chimney,  so  far 
oom  purifying  the  air,  it  would  render  it  doubly  noxious. 
■  498.  Fumigating  pastiles,  are  preparations  formed  of  odoriferous  resins  and  other 
ilibstances  to  be  burned  in  an  apartment  to  perfume  the  air,  either  as  a  luxury,  or  to 
vvercome  some  disagreeable  odour.  It  was  supposed,  formerly,  that  the  burning  of 
rcomatic,  resinous,  and  balsamic  substances,  had  the  property  of  purifying  tainted  air, 
nad  destroying  contagious  miasma ;  but  they  are  now  considered  as  whoUy  inefiicacious 
mr  this  purpose,  and  though  they  may  conceal  ofl^ensive  exhalations,  and  render  them 
^jss  discoverable  by  the  senses,  they  offer  only  a  deceitful  security.  Various  mixtures 
rre  employed  for  making  pastiles  ;  but  they  all  contain  charcoal  mixed  with  fragrant 
uaterials,  as  benzoin,  balsam  of  Peru,  storax,  gum  benjamin,  oil  of  cloves,  and  nutmegs, 
niyrrh,  nitre,  mastich,  labdanum,  &c. ;  and  though  these  odoriferous  gums  produce  an 
ggreeable  perfume,  yet  the  vapours  of  the  charcoal,  instead  of  purifying  the  air,  tend  to 
iiacrease  its  unwholesomeness  by  giving  out  carbonic  acid. 

499.  Since  when  air  has  lost  that  constituent  by  which  it  supports  life,  there  are  no  means 
i  f  restoring  it,  it  follows  that  our  only  resource  is  to  get  rid  of  the  foul  air,  and  to  replace 
I ;  by  what  is  fresh  and  good.  The  mode  of  effecting  this  necessary  change  of  the  air  of 
i'partments  constitutes  properly  what  is  termed  "ventilation,"  a  term  derived  from  the  Latin 
<ford  signifying  wijid,  the  motion  or  current  of  air  furnishing  the  most  obvious  method 
H'f  accomplishing  this  object. 

500.  Before  we  proceed,  we  must  beg  the  reader's  attention  to  what  we  have  stated  respecting 
Ihe  air  being  a  substance  as  much  as  any  other fluid;  and  that  we  cannot  possibly  cause  any 
li  ir  to  go  out  from  a  room,  except  an  equal  quantity  come  in  at  another  opening  :  for  it  is 
1  law  of  nature,  that  every  place  which,  in  common  language,  is  said  to  be  empty,  is,  and 
tiQust  be,  always/u/Z  of  air  :  if  we  were  to  draw  the  air  out  from  an  apartment  through 
inome  aperture,  by  means  of  a  machine,  more  air  from  without  would  force  itself  in  by 
nineans  of  the  whole  pressure  of  the  atmosphere  to  supply  its  place,  if  not  through  an  equal 
iipperture,  yet  through  all  the  innumerable  minute  crevices  that  exist  in  the  walls,  doors, 
»\rindows,  floor,  &c.;  and  if  these  were  absolutely  tight,  so  that  no  air  could  come  in,  then 
ii  t  would  be  impossible  for  any  air  to  go  out.  This  fact  is  sometimes  evinced  in  the  bad 
diraught  of  a  chimney  of  a  small  apartment  in  which  the  work  has  been  very  well  executed, 
I  i)r  well  finished,  as  it  is  called  ;  that  is,  with  all  the  joints  very  close,  so  as  to  let  in  no 
lidraughts.  The  reason  of  this  is  obvious  ;  though  air  that  has  served  the  combustion  has 
hoeen  rendered  lighter  by  the  heat,  and  therefore  has  a  strong  tendency  to  go  up  the  chimney, 
;vet  it  cannot  move  and  be  succeeded  by  more  air  to  the  fire,  except  an  equal  quantity  of 
aair  can  enter  the  room  by  some  openings,  large  or  small,  to  supply  its  place,  otherwise 
ihhe  room  would  be  emptied  of  air  by  such  a  current  making  its  exit :  but  nature  has  willed 
tlhat  every  place  must  be  full  of  air ;  hence  the  absolute  necessity  for  openings  in  some  part 
I  t)f  the  room  for  the  admission  of  fresh  air,  in  order  that  a  fire  may  bum.  This  necessity 
iss  generally  overlooked  by  those  who  are  unacquainted  with  the  philosophy  of  this  subject, 
ikhe  material  nature  of  air,  and  the  manner  in  which  it  presses  in  to  fill  every  space.  It  is 
inn  vain  therefore  to  think  of  stopping  up  every  crevice  capable  of  occasioning  a  draught : 
ai  draught  m»«<  exist  where  afire  of  any  kind  burns  in  an  apartment:  and  the  study 
nmust  be  to  contrive  that  the  air  shall  be  admitted  where  and  how  it  will  be  the  least  in- 
i  convenient. 

.501.  Where  afire  is  burning  in  the  chimney  of  an  apartment,  n  certain  degree  of  ventilation 
is  going  on  constantly,  and  must  go  on,  of  itself,  without  the  thought  or  attention  of  any 
I'person;  and  this,  as  we  have  stated  above,  is  an  immense  advantage  in  open  chimney  fire- 
nplaces,  which,  it  is  desirable,  should  be  properly  imderstood  and  appreciated.  It  is  obvious 
ithat  the  current  of  air,  necessary  to  feed  the  fire,  produces  a  continual  change  of  all  that 
ipart  of  the  air  which  is  below  the  level  of  the  mantle  ;  but  this  cannot  happen  without  a 
[partial  change  at  least  of  what  is  above  that  level  ;  for,  as  we  observed,  the  air  vitiated 
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by  respiration,  and  the  burning  of  lights,  first  ascends  to  the  ceiling  in  consequence  of  being 
■warm ;  and  although  it  must  remain  imprisoned  there  for  a  time,  if  there  are  no  apertures for  its  escape,  yet  by  being  cooled  gradually,  it  descends  and  mixes  -with  the  rest  of  the 
air  of  the  room  ;  and  it  then  more  or  less  falls  into  the  current  of  air  rushing  towards the  fire. 

Among  the  various  kinds  of  air  with  which  that  of  our  apartments  is  contaminated, 
some  are  of  different  degrees  of  specific  gravity  from  atmospheric  air ;  and  it  might  there- 

fore be  supposed  that  we  might  find  them  at  diff'erent  heights.  It  might  be  imagined  that the  carbonic  acid,  from  its  greater  specific  gravity  when  cooled,  occupies  the  lower  part  of 
the  room,  though,  while  warm  as  just  escaped  by  the  breath,  it  had  risen  to  the  ceiling. 
But  this  complete  separation  from  each  other  of  the  diff'erent  gases  never  takes  place,  for 
it  is  the  nature  of  gases  very  soon  to  diff"use  themselves  and  commingle,  and  the  warm  and cold  portions  soon  change  places  by  becoming  of  equal  temperature  :  at  least  this  is  their 
constant  tendency,  and  we  cannot  draw  any  line  of  separation  between  them,  as  if  they 
were  so  many  strata.  All  the  time,  therefore,  while  a  fire  is  burning  in  an  apartment,  the 
air  is  constantly,  though  slowly,  changing,  by  one  part  passing  through  the  fire  and  going 
up  the  chimney  flue,  while  fresh  air  to  supply  its  place  is  forcing  in  at  all  the  crevices  in 
the  apartment.  Whether  this  change  is  sufficient,  must  depend  upon  the  number  of  persons 
in  the  room  who  destroy  the  vital  part  of  the  air,  and  also  upon  the  number  of  lights  which 

.  act. in  the  same  way. 
502.  If  the  vitiated  air  be  not  removed  with  sufficient  rapidity,  by  the  draught  of  the  chimney 

alone,  then  some  other  mode  wUl  be  necessary  in  addition.  Foi-merly  in  England,  the 
dwelling  rooms  of  the  middle  and  lower  classes  were  so  low,  that  the  air  which  was  injured 
by  respiration  could  scarcely  ascend  above  the  heads  of  the  inhabitants,  who  were  there- 

fore always  immersed  in  an  impure  atmosphere :  it  is  to  be  observed,  that  this  must  be 
the  constant  effect  of  low  apartments,  and  is  an  evil  which  attaches  to  the  habitations  of 
our  poor  of  the  present  day,  and  often  to  the  bed  chambers  of  the  wealthy.  A  room  only 
seven  feet  high  cannot  possibly  be  healthy  to  live  in,  as  then  there  is  not  space  for  the 
expired  air,  which  consequently  becomes  mixed  with  the  purer  air  of  the  lower  part  of 
the  room,  and  is  breathed  over  again. 

As  our  best  houses  are  now  constructed,  with  the  rooms  lofty,  and  the  sashes  made  to 
open  at  top  and  at  bottom,  or,  as  it  is  called,  double  hung,  ventilation  becomes  com- 

paratively easy.  The  warm  vitiated  air  ascending  to  the  ceiling,  finds  there  sufficient 
space  above  our  heads,  till  it  cools  and  mixes  gradually  with  the  rest,  as  we  have  shown  ; 
and  if  we  wish  to  change  the  air  more  completely,  we  have  only  to  pull  down  a  small  part 
of  the  upper  sash,  that  the  hot  air  near  the  ceiling  may  escape.  But  this  escape  of  foul 
air  will  not  always  take  place,  while  a  fire  is  burning,  except  we  attend  to  some  circum- 

stances. Should  the  aperture  made  by  pulling  down  the  top  sash  be  greater  than  the 
area  of  the  crevices  in  the  apartments  from  which  the  fire  was  supplied,  some  cold  air  will 
come.in  by  the  window,  to  supply  the  fire,  instead  of  hot  air  going  out,  and  the  effect  of  this 
will  be  unpleasant.  It  is  necessary  therefore  that  some  other  apertures,  at  the  lower  part 
of  the  room,  should  furnish  this  necessary  supply  of  air  to  the  fire,  and  permit  the  warm 

to  go  off' :  opening  a  door  for  a  short  time  will  effect  this,  or  lifting  up  the  lower  part  of  a 
sash.  But  this  mode  of  ventilation,  though  perfectly  eff'ectual  and  easy,  cannot  with convenience  be  always  well  applied  while  persons  are  in  the  room,  on  accoimt  of  the 
draughts  of  cold  air  which  must  enter,  though  it  is  quite  sufficient  whenever  the  room  is 
empty  :  and  this  principle  being  understood,  it  is  not  difficult  to  modify  to  suit  it  to  most 
occasions.  Dwelling  rooms  which  are  only  occupied  during  short  periods,  and  thoroughly 
ventilated  by  the  windows  between  those  periods,  seldom  require  any  other  systematic 
ventilation,  than  what  we  have  just  described.  French  sashes,  which  open  like  fold- 

ing doors,  are  the  best  for  this  purpose  where  they  can  be  introduced,  as  the  whole  ex- 
tent of  the  window  can  be  opened ;  whereas  with  double  himg  sashes  only  one  half  of 

the  window  can  be  open,  though  this  half  may  consist  of  one  portion  at  top,  and  another  at 
at  bottom. 

503.  The  necessity  for  good  ventilation  in  the  basement  story,  and -offices  of  every  house 
must  appear  evident,  when  we  reflect  how  the  air  in  the  lower  story  ascends  up  tlie 
staircases,  and  that  if  there  are  any  noxious  effluvia;  disengaged  below,  they  are  sure  to 
contaminate  the  air  of  the  whole  house.  It  is  in  vain,  therefore,  that  great  pains 
are  bestowed  upon  the  upper  apartments,  if  the  lower  ones  are  neglected.  We  believe 
there  are  few  houses  tJiat  do  not  suffer  more  or  less  from  this  cause,  and  that  many  are 

rendered  really  unhealthy,  though  the  occupiers  never  suspect  the  truth  itself,  nor  the 
cause  of  it.  It  should  be  a  constant  practice  of  the  principals  to  make  regular  descents  inio 

these  lower  regions,  and  to  examine  with  their  own  eyes  the  condition  of  things,  in  a  case 
in  which,  not  merely  their  comfort,  but  their  health,  and  that  of  their  family,  are  seriously 
concerned.  Frequent  thorough  cleaning  and  scrubbing,  whitewashing  and  painting,  with 
regular  visits,  would  do  much  to  imjirove  the  atmosphere  of  every  mansion,  and  care 
should  he  taken  that  every  place  should  have  proper  openings  for  a  free  circidation  of  air. 
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,■  504.  Good  ventilation  is  nowhere  more  important,  although  nowhere  more  neglected,  than  in 
rr  bed  chambers.  The  bad  effect  of  sleeping  in  small  and  close  rooms  has  been  already 

entioned;  to  which -we  may  likewise  add,  that  of  having  thick  curtains  drawn  close 

iiund  the  bed,  wliich  confine  the  air  that  has  been  exhaled,  surrounding  us  -with  an 
inpure  atmosphere.  Provision  should  be  made  for  a  continual  change  of  air  in  the 
jartment  during  the  night,  by  the  escape  of  the  heated  and  foul  air,  and  the  introduction 
cool  and  fresh  air.  The  first  may  be  effected  by  some  aperture  at  the  top  of  the  room  ; 

nrhaps  keeping  the  top  sash  open  for  about  an  inch  may  be  sufficient :  of  course,  care 
aist  be  taken  that  the  fresh  air  brought  in  at  the  lower  part  of  the  room  does  not  act  as 
idraught  striking  upon  the  bed,  but  that  it  enters  by  small  apertures  and  diffuses  itself  as 
iiickly  as  possible ;  and  likewise  that  there  may  be  the  means  of  regulating  the  quantity 
•cording  to  circumstances.  If  the  temperature  of  the  fresh  air  can  be  regulated,  it  -wiU ; !  better. 
505.  A  little  apparatus  for  ventilating  a  bed  chamber  in  the  night,  invented  by  the 

li'arquis  de  Chabannes,  though  not  very  effectual  for  a  large  room,  is  perhaps  -worth mentioning  for  a  small  one.  It  consists  of  a  little  box,  or  inclosure  of 
tin  or  other  metal,  having  an  opening  in  front,  Jig.  80.,  in  which  may  be 
placed  a  small  lamp.  The  upper  part  or  flue  is  to  be  inserted  into  the 
wall  on  the  chimney  breast,  and  is  to  go  quite  into  the  flue  of  the 
chimney.  The  air  which  the  lamp  requires  for  combustion  will  thus 
pass  into  the  flue,  occasioning  fresh  air  to  come  into  the  room  to 
supply  its  place.  This  machine  is,  in  fact,  a  little  chimney,  in  which 
the  lamp  is  the  fire.    It  should  be  placed  near  the  top  of  the  room. 

506.  Jt  is  highly  deserving  of  attention,  that  although  we  never  use  fires 
without  flues,  yet  we  very  absurdly  have  long  continued  to  burn  lamps  of 
considerable  size,  which  are,  in  fact,  so  many  fires,  in  the  middle  of  our 
apartments,  even  when  small,  without  the  least  attempt  to  carry  off  the 
burnt  air  which  they  are  constantly  generating.  No  wonder,  then,  that 

lae  air,  in  such  places,  is  often  felt  to  be  oppressive  :  it  is  indeed  extremely  unwholesome. 
is  in  vain  that  we  get  rid  of  the  smoke  by  the  use  of  Argand  burners  ;  for  this,  though  an 

tyil,  is  not  the  greatest  one,  so  far  as  health  is  concerned :  the  poisonous  gases  given  out 
rce  much  worse.  It  is  to  be  observed,  however,  that  it  is  the  size  and  number  of  the 
.;.mps,  compared  with  the  size  and  ventilating  condition  of  the  apartment,  that  creates  the 
mischief ;  and  we  wish  to  draw  attention  to  the  fact,  that  every  additional  light  destroys, 
r  rather  renders  injurious,  a  certain  portion  of  the  air  in  the  apartment  where  it  is  burned. 
>Te  have  the  satisfaction  of  stating,  however,  that  the  bad  effect  which  suspended  gas 
;ghts  have  upon  the  air  of  a  room,  may  be  completely  obviated  by  adopting  the  invention 

ly  Professor  Faraday  described  in  the  chapter  "  on  Lamps  ;"  but  this  will  not  apply  to  lights daced  upon  a  table,  nor  to  candles,  nor  oil  lamps. 
Our  apartments,  where  large  parties  are  received,  are  in  general  lofty,  which  renders 

lae  vitiation  of  the  air  less  perceived  ;  but  when  they  are  lighted  up  in  the  evening  by 
numerous  lamps  or  candles,  the  vital  part  of  the  air  becomes  quickly  exhausted,  and  the 
dsiters,  particularly  those  in  delicate  health,  suffer  considerably  by  remaining  long  in 
liaem,  except  some  means  for  ventilation  be  employed.    It  is  difficult  to  effect  this  after 
I  ie  houses  are  finished  in  the  ordinary  way  ;  but  if  the  subject  be  attended  to  while  they 
re  constructing,  methods  may  be  resorted  to  for  producing  a  change  of  the  air. 
507.  The  centre  of  the  ceiling  of  an  apartment,  fig.  81.,  would  appear  to  be  the  fittest  place 

ur  the  exit  of  the  vitiated  air,  which  might  then  be  carried  off  by  means  of  large  tin  or 
other  tubes  laid  horizontally  between  the  joists,  and  thence  to  the 
open  air  at  the  top  of  the  house  by  a  flue  built  in  the  wall. 

'J'he  aperture  in  the  ceiling  may  be  easily  concealed  by  a  large 
ornamental  flower,  in  plaster  or  papier-machce,  which  is  usually 
placed  there,  and  from  which  a  lamp  or  chandelier  is  suspended. 
This  aperture  may  be  regulated,  b)'  having  some  contrivance 
by  which  more  or  less  air  may  be  permitted  to  escape,  as 
occasion  may  require  :  and  this  regulation  may  be  effected  by 
cords  and  pulleys  worked  by  a  winch  or  key  in  the  apartment. 
It  may  be  observed  that  a  coved  ceiling  is  the  most  favourable 
for  the  escape  of  the  bad  air.  To  replace  the  air  that  thus  escapes, 

'ihere  may  lie  tubes  along  or  under  the  floor,  by  which  fresh  air  may  be  brought  from 
Dutside  the  house,  and  the  admission  of  whicli,  through  gratings  or  valves  placed  in 
convenient  parts  of  the  room,  should  also  be  regulated. 
508.  In  admilling  fresh  air  into  apartments  care  must  be  taken  that  it  does  not  come  as 

I I  direct  stream  or  current,  which  will  extend  to  a  great  distance,  and  produce  draughts  not 
■mly  very  unpleasant,  but  perhaps  very  dangerous  effects :  the  air  may  easily  be 
dispersed  at  its  entrance  by  plates  placed  before  the  apertures  to  divert  its  direction,  or  by 
lumerous  small  apertures.    The  manner  of  effecting  ventilation  of  this  kind  must  depend 

Fig.Sl. 
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so  much  upon  the  particular  locality,  and  other  circumstances,  that  it  is  impossible  to  give 
any  positive  rules  I'or  it,  adapted  to  all  places. 

509.  We  have  frequently  advocated  the  necessit;/  of  studying  the  principles  of  science  with 
a  view  to  their  application  :  and  in  no  subject  is  this  more  essential  than  in  the  art  of 
ventilation  ;  for  a  practice  that  may  be  the  best  for  one  case  may  be  absolutely  worthless 
in  another.  The  air,  an  invisible  fluid,  is  to  be  put  into  motion,  which  depends  upon 
certain  alterations  in  its  specific  gravity,  to  effect  which  demands  some  acquaintance  with 
natural  philosophy  and  chemistry.  How,  then,  are  persons  totally  unacquainted  with  the 
elements  of  those  sciences  to  accomplish  the  task  of  ventilation  under  its  various  complicated 
cases  ?  All  that  can  at  present,  perhaps,  be  safely  recommended  here,  is  to  confine  the 
methods  employed  as  much  as  possible  to  those  which  are  the  sunplest,  as  the  least  likely to  be  misunderstood. 

But  if  any  difficulty  can  be  supposed  to  exist  with  chimney  fire-places,  which,  in  spite 
of  all  that  is  said  against  them,  must  be  admitted  to  be  powerful,  simple,  and  cheap 
ventilators,  giving  no  trouble,  but  acting  silently,  though  surely,  what,  we  observe,  shall 
we  say  of  close  stoves  of  every  kind,  which  do  not  ventilate  of  themselves,  or  so  inefficiently, 
that  it  amounts  almost  to  the  same  thing  ? 

510.  With  close  stoves  the  difficulties  of  ventilation  increase  considerably,  while  the  necessity 
for  it  remains  undiminished.  If  the  fire  door  is  not  in  the  apartment,  the  stove  absolutely 
occasions  no  change  of  air  :  if  in  that  case  the  doors  and  windows  of  the  rooms  are  kept 
shut,  the  air  has  no  chance  of  being  renewed  except  what  little  may  take  place  through 
imperfect  workmansliip  of  the  house.  If  the  fire  is  supplied  with  air  from  the  apartment, 
still  the  quantity  so  supplied,  and,  of  course,  replaced  from  without,  is  so  small  from  the 
economy  of  fuel  and  slowness  of  combustion,  that  it  amounts  to  a  change  far  short  of  what 
is  usually  wanted  for  ventilation.  On  this  ground  alone,  all  physiologists  must  allow  that 
close  stoves  cannot  be  healthy,  except  means  can  be  devised  for  changing  the  air 
independently  of  their  own  action  ;  for,  otherwise,  with  them  the  same  air  must  inevitably 
he  breathed  again  and  again,  if  there  are  many  persons  in  the  same  room,  or  if  it  be 
inhabited  long  at  a  time. 

511.  Count  Rumford  considered  the  ventilation  of  an  apartment  warmed  by  a  close  stove  as 
a  matter  easily  accomplished ;  and  he  thus  expresses  himself:  — "  When,  in  cold  weather, 
a  room  is  kept  warm,  the  air  in  it,  so  far  from  being  confined,  is  continually  changing. 
Being  specifically  lighter  (in  consequence  of  its  being  warm)  than  the  air  without,  it  is 
impossible  to  open  and  shut  a  door  without  vast  quantities  of  it  being  forced  out  of  the 
room  by  the  colder  air  from  without,  which  rushes  in  ;  and  if  at  any  time  it  be  required 
to  ventilate  the  room  in  so  complete  a  manner  that  not  a  particle  of  the  air  in  it  shall 
remain  unchanged,  this  may  be  done  in  less  time  than  one  minute,  merely  by  letting  down 
the  top  of  one  of  the  windows,  and  at  the  same  time  opening  a  door  which  will  admit  the 
external  colder  and  heavier  air.  And  it  must  not  be  imagined  that  the  room  will  be  much 
cooled  in  consequence  of  this  complete  ventilation.  So  far  from  it,  a  person  returning  into 
it  three  or  four  minutes  after  it  had  been  ventilated,  and  the  air  in  it  totall)'  changed, 
would  not  find  its  temperature  sensibly  altered.  The  walls  of  the  room  would  still  be 
nearly  as  warm  as  before,  and  the  radiant  heat  from  those  walls,  passing  through  the 
transparent  air  of  the  room,  without  any  sensible  diminution  of  their  calorific  powers, 
would  produce  the  same  sensation  as  they  did  before.  And  even  the  cold  air  admitted 
into  the  room  would,  in  a  few  minutes,  become  really  warm.  And  as  the  specific  gravity 
of  air  is  so  very  small  compared  with  that  of  the  dense  solid  materials  of  which  the  walls, 
floor,  and  ceiling  of  the  room  are  constructed,  the  warming  of  this  air  will  not  sensibly 
cool  the  room.  Hence  we  see  how  easy  it  is  to  ventilate  warm  rooms  in  cold  weather, 
and  also  how  impossible  it  would  be  to  live  in  such  a  room  without  the  air  in  it  being 

perpetually  changed,  and  replaced  by  fresh  and  pure  air  from  without."  These  principles 
and  directions  by  the  Count  are  good,  and  generally  practicable,  provided  the  occupier  of 
the  apartment  will  put  them  in  practice  himself  at  proper  times.  Although  we  are  of 

opinion  that  considerably  more  than  "  one  minute"  will  be  necessary  for  the  operation, 
yet  there  is  no  doubt  that  in  this  manner  a  warm  room  may  be  easily  ventilated.  Still  it 
must  be  recollected  that  it  may  not  be  always  convenient  to  set  a  door  and  window  open, 
particularly  in  winter,  in  rainy  or  snowy  weather,  when  such  a  stove  is  most  wanted ; 
and  since  much  care  and  judgment  will  be  required  in  choosing  the  proper  time,  and 
determining  how  long  these  apertures  shall  remain  open,  this  operation  could  scarcely  be 
entrusted  to  ordinary  servants.  It  is  however  useful  to  know  that  such  ventilation  is  not 

absolutely  impossible,  nor  extremely  difficult,  provided  sufficient  means  ai-e  employed  for 
the  regular  performance  of  the  above  process. 

Some  have  recommended  keeping  a  small  part  of  the  top  sash  always  open,  when  a 
close  stove  is  used.  It  is  obvious  that  another  aperture  must  be  provided  for  the  admission 
of  fresh  air,  otherwise  the  stove  will  supply  itself  from  the  window,  and  counteract  the 
intended  ventilation,  except  indeed  the  crevices  are  sufficient,  and  these  are  apt  to  produce 
unpleasant  draughts. 
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;512.  The  cases  we  have  hitherto  considered  of  ueniiluting,  by  means  of  sashes,  suppose  that 
.e  air  in  an  apartment  is  considerably  warmer  than  that  out  of  doors  ;  but,  when  the 
nmperature  within  doors  and  out  are  the  same,  which  is  often  the  case  in  summer,  spring, 
id  autumn,  little  or  no  change  can  be  effected  by  opening  windows,  except  indeed  in  a 

inall  degree,  if  the  wind  should  happen  to  blow  that  way  ;  and  it  may  happen,  that  a 
ramber  of  persons  may  be  crowded  together  in  a  room  in  warm  weather.  For  such  cases, 
rhich  are  not,  it  is  true,  of  common  occurrence,  no  provision  has  hitherto  been  made  or 
•ought  into  common  operation  in  domestic  buildings. 
■  513.  Forced  ventilation  has  been  practised  in  some  buildings,  and  often  with  great  success, 
larious  means  have  been  used  to  force  a  portion  of  the  impure  air  out  of  an  apartment ; 
■ad  from  what  we  have  stated,  it  will  be  easy  to  see  that,  to  introduce  fresh  air  to  replace 
certain  openings  only  are  required,  as  the  air  wUl  come  in  of  itself ;  but  care  should  be 

LUien  that  this  fresh  air  shall  be  pure,  which  it  can  scarcely  ever  be  from  a  basement  story. 
.514.  One  of  these  methods  of  forced  ventilation  is  by  having  a  lofty  tube  to  proceed  from 
le  ceiling  by  which  the  hot  air  escapes,  and  in  which  a  current  of  air  sometimes  is  still 
trrther  excited  by  heat  applied  to  it.  This  heat  may  consist  in  a  fire,  or  lamps,  or  steam 
ihbes.  The  hot  air  being  drawn  off  by  this  contrivance,  cool  air,  or  air  slightly  warmed, 
;  admitted  at  convenient  places  in  the  lower  part  of  the  building. 

515.  Another  mode  is  the  employment  of  a  machine  that  draws^out  a  portion  of  the  air  in de  manner  of  a  large  pump  with  valves,  or  like  a  revolving  fan  inclosed  in  a  box.  Some 
F  these  mechanical  modes  have  been  very  successfully  applied  to  ventilate  ships,  prisons, 

laanufactories,  or  places  of  that  kind. 

516.  Tlie  following  description  of  Dr.  Hales'  ventilator  is  given  in  this  place  as  being  ex- ceedingly efficacious,  and  at  the  same  time  so  simple,  that  it 
might  be  easily  executed  by  any  carpenter  ;  it  may  suggest  ideas 
to  those  who  wish  to  contrive  mechanical  methods  of  ventilation. 

It  is  described  in  the  "  Trans,  of  the  Roy.  Soc,  1741."  o  b. 
Jig.  82.,  is  a  square  box  in  which  there  is  a  partition,  c  d, 
moveable  up  and  down  upon  hinges  of  leather  at  the  end,  d, 
the  other  end,  c,  coming  close  up  to  the  curved  side  of  the  box, 
so  as  to  move  easily,  but  without  permitting  much  air  to  pass. 
The  motion  of  the  partition  is  effected  by  means  of  the  up- 

right rod  and  handle  fixed  at  a.  On  the  side  of  the  box  are 
four  valves  of  wood,  two  opening  inwards,  and  two  outwards  : 
these  valves  are  represented  on  a  larger  scale  at  e  and  /, 
above. 

When  the  partition  c  d  is  made  to  rise,  the  air  in  the  upper 
division  is  forced  out  through  the  valve  that  opens  outwards, 
while  at  the  same  time,  in  consequence  of  the  partial  vacuimi 
formed  in  the  lower  division,  air  enters  into  it  by  the  lower 
valve  that  opens  inwards.  ^Vhen  the  partition  is  depressed, 
the  contrary  action  of  the  valyes  takes  place  ;  that  which  before 
permitted  air  to  enter,  now  suffers  it  to  go  out.  There  are 
therefore  two  valves  constantly  permitting  air  to  enter,  while 
two  others  are  permitting  it  to  escape.  If  such  a  machine 
is  worked  into  any  place  where  the  air  is  foul  and  is  to  be 
expelled,  at  each  movement  of  the  partition  c,  d,  a  quantity 

Dbf  the  bad  air  is  taken  into  the  box  through  two  of  the  valves,  and  thrown  out  by  two  others, 
Ino  which  tubes  (not  represented  in  the  wood  cut)  may  be  connected  to  convey  it  away. 
",.l,fig.  82.,  shows  how  two  of  these  machines  may  be  joined  together,  so  as  to  produce  double 
ihhe  effect.  Considering  the  simplicity  of  this  contrivance,  and  the  ease  with  which  ships 
sand  buildings  might  be  ventilated  by  its  means,  it  is  surprising  that  it  has  not  been  brought 
irnto  general  use  :  this  can  only  be  accounted  for  by  recollecting  that  the  great  importance  of 
^ventilation  was  not  generally  understood  when  Dr.  Hales  first  drew  attention  to  the  subject 
i'-)f  foul  air  ;  and  that  it  has  been  only  within  a  few  years  that  the  eyes  of  the  public  are 
hbeginning  to  be  opened  to  the  great  value  of  ventilation  to  health. 

517.  In  llindostftn  a  sort  of  ventilation  is  produced  by  the  use  of  the  Punka,  wliich  is  a 
Uarge  fan  suspended  from  the  ceiling  ;  to  this  a  rope  is  attached  and  passed  through  an 
aaperturc  in  the  wall  into  the  veranda,  where  a  man  is  placed  who  keeps  constantly  waving  it, 
Hyy  pulling  the  rope.  JJy  this  the  largest  rooms,  and  some  churches,  have  the  air  put  into 
I  constant  motion  to  the  great  comfort  of  all  present. 

518.  In  cotton  factories  the  foul  air  is  extracted,  by  machinery.  Fans  are  made  to  revolve 
'with  great  swiftness,  at  the  rate  of  100  feet  per  second:  and  by  their  means  a  constant 
rrenewal  is  ensured  of  the  atmosphere  in  any  range  of  apartments,  however  large  and 
closely  put  up  they  may  be.  When  such  a  fan  is  in  full  action,  and  placed  at  the  end  of  an 
apartment  200  feet  long,  it  creates  a  draught  at  the  other  end  of  the  apartment,  capable  of 
kkeeping  a  weighted  door  G  inches  ajar.    As  this  method  is  found  to  be  very  effectual,  and I  2 

Fig.  82. 
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as  It  IS  applicable  in  many  other  situations  as  well  as  manufactories,  we  shall  quote  the 
description  of  it  as  we  find  it  in  Dr.  Ures's  "  Philosophy  of  Manufactures." 

519.  Fig.  83.  represents  a  side  and  front  view  of  the  simple  and  economical  fan,  which  has been  of  late  years  employed  for  ventilating  factories,  by  drawing 
the  air  out  of  every  apartment ;  for  removing  through  tunnels 
the  dust  disengaged  in  cleaning  their  fibrous  materials  ;  for 
blowing  the  air  into  their  extensive  ranges  of  forge  fires,  and 
many  other  similar  purposes.    It  consists  of  two  cast-iron  end 
plates  A,  A,  having  a  central  circular  opening,  c,  c,  c,  from  the 
circumference  of  which  the  outline  of  each  plate  enlarges 
spirally,  the  point  nearest  the  centre  being  near  d,  and  that  fur- 

ther off  being  under  E.  This  pair  of  parallel  plates  is  connected 
by  bolts,  a,  a,  a,  a  mantle  of  sheet  iron  being  previously  inserted 
into  grooves  cast  in  the  edges  of  the  end  plates,  so  as  to  enclose 
a  cavity  with  an  elongated  outlet  at  B,  to  which  a  pipe  is  at- 

tached for  carrying  off  the  wafted  air  in  any  direction.  With- 
in this  cavity,  a  shaft,  C,  revolves  in  bearing,  b,  b,  placed 

centrally  in  the  frame  plates.  A,  A,  and  cast  in  the  same  piece. 
On  this  shaft  a  boss  is  wedged  fast,  bearing  five  flat  arms,  c,  c,  c, 
to  which  are  riveted  five  plates  or  wings  of  the  shape  shown 
between  a  and  a,  in  fig.  83,  having  a  semicircular  piece  cut  out 
of  them  on  each  side,  about  the  size  of  the  end  opening.  On 

one  end  of  the  shaft,  C,  beyond  the  box  bearing,  the  loose  and  fast  pulleys,  D,  are  fitted  for 
receiving  the  driving  band,  and  for  turning  the  wings  in  the  direction  shown  by  the  arrow. 
Thus  the  air  is  driven  before  them  out  of  the  end  orifice  B,  while  it  enters  by  the  side 
openings  at  c,  c,  c.    By  the  centrifugal  force  of  the  revolving  wings,  the  air  is  conducted 
towards  their  extremities,  and  makes  its  escape  from  the  pressure  through  the  orifice  B, 
while  it  is  continually  drawn  in  at  the  sides  by  its  tendency  to  restore  the  equilibrium. 
The  fans  constructed  by  some  engineers  have  their  mantles  made  concentric  with  their 
central  shafts,  and  though  they  do  good  work  when  turned  with  stifficient  rapidity,  they 
are  not  adapted  to  produce  pressure  by  condensation,  as  the  wind  issuing  from  the  outlet, 
B,  consists  partly  of  the  air  compressed  by  the  extremities  of  the  wings,  and  of  the  air 
rarefied  on  its  entrance  near  their  roots.   In  the  fan  here  represented,  called  the  excentrie, 
the  au'  which  escapes  through  the  outlet,  B,  has  undergone  compression  during  its  whole 
progress  through  the  spiral  space  with  the  revolving  wings,  and  is  equal  in  density  to  that 
compressed  at  their  extremities  by  the  centrifugal  force.    This  fan  discharges  therefore 
considerably  more  air  than  that  with  a  chamber  concentric  with  its  wings,  because  each 
wing,  in  passing  the  point  d,  acts  as  a  valve  to  cut  off  the  entrance  of  the  uncondensed  air, 
which  would  cause  an  eddy,  and  retard  the  proper  current  by  the  inertia  of  its  particles. 
The  fan  produces  its  greatest  effect  when  the  extreme  points  of  its  wings  percur  in  revolv- 

ing about  eighty  feet  per  second.    When  the  fan  is  employed  to  draw  air  out  of  a  series 
of  independent  chambers,  it  has  its  circular  side  openings,  c,  c,  c,  enclosed  within  cases, 
which  are  connected  with  pipes  communicating  with  these  chambers.    Slide  or  throstle 
valves  may  be  placed  in  the  exhausting,  as  well  as  in  the  condensing  pipes,  for  regulating 
the  distribution  of  the  rarefying  or  blowing  power. 

By  this  machine  it  appears  that  a  renewal  of  the  air  is  always  insured,  which  can  seldom 
be  the  case,  except  some  such  mechanical  method  be  employed. 

520.  Dr.  Ure  mentions  another  instance  of  successful  ventilation,  emploj-ed  in  a  range  of 
dwelling  rooms  for  the  people  employed  in  a  cotton  factory.  A  large  iron  pipe  is  led  along 
the  ceiling  of  an  external  corridor,  shut  at  one  end,  but  connected  at  the  other  with  the 
great  chimney  of  the  mill.  From  the  side  of  this  horizontal  pipe,  opposite  to  each  apart- 

ment, a  tin  tube,  1^  inch  in  diameter,  branches  off  at  a  right  angle,  and  enters  through  the 
wall,  so  as  to  present  its  open  end  immediately  over  the  bedstead  of  the  apartment. 
Whenever  the  steam  engine  is  stopped,  either  at  meal  hours  or  at  night,  the  mechanism 
which  shuts  the  fire  damper  is  so  constructed  as  to  open  at  the  same  instant  the  valve  at 
the  inner  end  of  the  corridor  pipe  :  whereupon  a  brisk  current  is  established  in  each  tin 
tube,  and  a  stream  of  air  rushes  into  from  every  apartment,  thus  forcibly  abstracting  the 
air  of  the  room,  which  of  course  will  be  immediately  supplied  by  fresh  air  from  without 
by  means  of  the  door  and  the  various  crevices.  Since  this  plan  has  been  adopted,  the 
health  of  the  inhabitants  has  been  materially  benefited. 

521.  One  of  the  advintagcs  of  ventilalion  by  ineans  of  machincn/,  is  the  certainly  that  a 

chanqc  of  the\iir  is  effected:  whereas,  in  many  of  the  other  modes,  as  air  is  an  invisible 

fluid",  it  is  not  always  easy  to  ascertain  whether  a  current  of  foul  air  is  going  out,  while another  of  fresh  air  is  setting  in.  But  however  easy  these  modes  of  forced  ventilation 
may  be  in  manufactories,  where  power  is  at  hand  to  work  machines,  and  skilful  people  to 
direct  them,,  they  would  obviously  be  too  inconvenient  to  be  applied  generally  in  domestic 
economy,  where  the  simplest  means  only  can  be  expected  to  be  generally  resorted  to. 
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Ss'^evertheless,  there  may  be  cases  and  occasions,  where  the  knowledge  of  what  is  done  in 
nthcr  places  may  be  useful.  In  the  ventilation  of  the  houses  of  Parliament  which  has 
Droved  so  successful,  mechanical  means  on  a  great  scale  have  been  employed. 

CHAP.  ni. 

FUMIGATION,  OR  DISINFECTING  BUILDINGS  OR  APARTMENTS. 

522.  Comiected  with  the  subject  of  ventilation^  or  renewing  the  air,  in  ordinary  cases,  is 
'hat  of  fumigation,  or  disinfecting  the  air,  when  it  is  contaminated  by  pestilential  or  other 
Highly  noxious  effluviae,  which  are  capable  of  exciting  immediate  disease.  The  general 
Ideleterious  nature  of  several  gases,  as  carbonic  acid,  sulphuretted  hydrogen,  carburetted 
Hydrogen,  phosphuretted  hydrogen,  &c.  has  been  already  mentioned ;  but  there  are 
iinany  vaporous  bodies,  the  existence  of  which  we  know  or  surmise  only  from  our  ex- 
oerience  of  their  effects,  but  of  the  actual  nature  and  chemical  composition  of  which  we  are 
.'Otally  ignorant ;  and  these  go  under  the  general  name  of  miasma,  or  noxious  effluviaj. 
'?rom  the  facts  which  are  known,  there  can  be  no  doubt  that,  in  limited  spaces,  as  in 
rrowded  ships,  gaols,  and  hospitals,  and  particularly  where  cleanliness  is  neglected,  or  in 
confined  apartments,  where  typhus  and  other  infectious  fevers  exist,  the  atmosphere  is 
ooaded  with  certain  exhalations,  fumes,  or  vapours,  which  are  the  cause  of  contagion  ; 
irjid  repeated  endeavours  have  been  made  to  neutralise  these  by  some  chemical  means. 

523.  These  endeavours  have  been  productive  of  useful  results ;  and  it  is  now  known 
lihat  several  substances  have  the  property  of  destroying  the  noxious  quality  of  at  least  some 
iffluvice,  particularly  those  of  certain  fevers,  and  the  poison  arising  from  pestilence. 

524.  Muriatic  acid  was  tried  with  success  by  Morveau,  in  1773,  in  disinfecting  the  air; 
imd  though  more  powerful  means  are  now  known,  it  will  be  useful  to  describe  this,  among 
(tber  methods,  since  circumstances  may  sometimes  prevent  the  most  efficient  from  being 

vesorted  to.  To  employ  muriatic  acid,  put  some  common  salt  into  an  earthenware  dish,  and 
■)0ur  upon  it  some  sulphuric  acid  :  immediately  whitish  fumes  will  arise,  which  consist  of 
lihe  muriatic  acid  gas  ;  they  will  blend  with  the  air,  and  become  invisible,  but  their  presence 
<  yill  be  perceived,  from  their  suffocating  smell.  All  metallic  substances,  capable  of  being 
vorroded  by  the  acid  vapours,  should  be  removed ;  the  room  or  building  to  be  disinfected 
ilihould  be  shut  up  for  some  hours,  and  a  current  of  air  passed  through  it  before  it  is  again 
-nhabited.  In  this  way  Morveau  disinfected  the  cathedral  of  Dijon,  which  had  been 
vendered  dangerous  from  the  putrid  emanations  from  the  burial  vaults  beneath.  He  like- 
'vise  purified,  in  the  same  manner,  the  air  of  the  prison  infected  through  a  malignant 
■  ever.  Twelve  parts  of  acid  to  fifteen  parts  of  salt  is  a  good  proportion.  No  heat  is  re- 
li[uired. 

525.  Nitric  acid  fumes  have  been  employed  for  the  same  purpose.  These  were  first 
inroposed  by  Dr.  Johnston  of  Kidderminster,  and  successfidly  employed  by  Dr.  Car- 
unichael  Smythe,  in  1780,  to  whom  the  Parliament  voted  10,000Z.  for  disinfecting  the 
iilepot  of  Spanish  prisoners  at  Winchester,  where  a  fever  had  proved  very  fatal.  To  pre- 
\)are  this  gas,  put  equal  parts  of  poimded  nitre  or  saltpetre,  and  sulphuric  acid,  in  a  dish, 
i-is  in  the  last  case.  The  nitric  acid  fumes,  which  are  red,  are  not  so  effectual  as  the 
muriatic,  but  they  have  a  less  suffocating  odour,  and  may  therefore  be  employed  in  places 
Vrom  which  the  sick  cannot  be  removed.  For  a  chamber  containing  700  cubic  feet  of  air, 
U  drachms  of  nitre,  and  2  drachms  sulphuric  acid  are  sufficient.  They  may  be  put  into  a 
l-.ea-cup,  and  stirred  with  a  tobacco-pipe.  But  as  nitric  acid  can  be  purchased  at  every 
■bhemist's  shop,  a  simpler  mode  of  using  it,  when  it  can  be  procured,  is  to  place  a  two 
■ounce  phial  full  of  the  fuming  nitrous  acid,  with  the  stopper  out,  on  the  mantle  shelf  in  the 
ri'ooms  which  it  is  wished  to  guard  from  infection.  The  red  fumes  which  constantly  issue 
Frrom  the  acid  will  be  sufficient  for  the  purpose  ;  they  produce  an  odour  not  disagreeable, 
Xivhich  may  be  felt  on  coming  into  the  room,  but  not  enough  to  be  perceived  on  remaining 
"iome  time  in  it,  and  they  destroy  the  close  and  unpleasant  smell  of  a  sick  chamber.  ■ 

Some  recommend  putting  sulphuric  acid  upon  a  mixture  of  saltpetre  and  of  common 
'  lalt :  it  is  evident  that  thus  both  muriatic  and  nitric  acid  fumes  will  be  formed  ;  but  these, 
1-  n  large  quantity,  will  be  too  suffocating  for  a  chamber  in  which  the  patient  is  to  remain, 
and  will  require  that  all  articles  of  steel  should  be  removed  before  the  fumigation.  In 
Msmall  quantities  they  may  be  employed ;  but  the  nitric  acid  alone  appears  preferable. 

526.  Chlorine  is  the  most  effectual  gas  for  the  purpose  of  disinfccling  the  air  in  apart- 
"Henls.  It  was  first  suggested  by  Fourcroy,  in  1791,  and  it  is  now  very  generally  em- 
1  ployed.  It  has  the  advantage  of  destroying  some  noxious  vapours  that  the  above-men- 
itioned  gases  have  little  effect  upon,  as  sulphuretted  hydrogen  ;  and  it  is,  upon  the  whole, 
nmore  to  be  depended  upon  than  any  other  similar  substance.  To  produce  chlorine  for  the 
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purpose  of  fumigation,  or  disinfecting,  put  ten  ounces  of  common  salt,  well  dried,  two 
ounces  of  powdered  black  oxide  of  manganese  into  an  earthen  pan,  together  with  six  ounces of  strong  sulphuric  acid  diluted  with  four  ounces  of  water.  The  earthenware  vessel  should 
be  placed  in  hot  sand.    This  will  be  sufficient  for  a  room  forty  feet  by  twenty. The  chlorine  gas  will  be  formed  by  this  mixture,  and  will  rise  from  it.  It  has  an  ex- 

tremely suffocating  smell,  and  particular  care  should  be  taken  not  to  inhale  the  gas  where 
it  is  formed,  as  it  is  extremely  irritating  to  the  lungs,  and  will  produce  all  the  symptoms  of 
a  cold  and  cough.  When  attempted  to  be  breathed  quite  pure,  it  has  proved  fatal.  The 
place,  therefore,  where  it  is  used,  should  be  shut  up  with  the  gas  in  it  for  ten  or  twelve 
hours,  and  should  be  entered  cautiously,  taking  care  to  have  afterwards  a  free  circulation 
of  air  through  it  to  carry  off  the  chlorine.  This  method  of  using  the  gas  is  inconvenient 
in  small  apartments,  but  may  be  easily  managed  in  large  buildings  when  empty. 

The  irritating  and  dangerous  effect  upon  the  lungs  by  the  use  of  the  gas  extricated 
in  the  above  manner,  is  obviated  by  employing  the  following  combinations. 

527.  Chloride  of  lime  and  chloride  of  soda  are  the  substances  now  used  as  tlie  most  conve- 
nient and  the  most  effectual  preparations  for  the  purpose  of  disinfecting.  It  is  found  that 

chlorine  will  combine  with  pure  lime  and  pure  soda,  making  chloride  of  lime  and  chlo- 
ride of  soda,  but  tliat  the  affinity  of  chlorine  for  these  substances  is  very  weak.  As  the 

attraction  of  lime  and  of  soda  for  carbonic  acid  is  stronger  than  for  chlorine,  upon  chlo- 
ride of  lime  being  exposed  to  the  atmosphere,  it  becomes  decomposed  by  the  lime  taking 

carbonic  acid  from  it,  and  consequently  leaving  the  chlorine  free  to  escape,  which  it  does 
very  slowly  ;  and  the  change  is  more  rapid  when  the  air  is  charged  with  putrid  effluvia, 
because  the  carbonic  acid  then  present  promotes  the  decomposition.  Nothing  more  is 
necessary,  therefore,  than  to  put  some  chloride  of  lime,  with  forty  times  as  much  water, 
into  dishes,  and  place  them  in  the  room  which  it  is  requii-ed  to  disinfect  or  to  guard  against 
contagion ;  or  to  remove  any  disagreeable  smells. 

The  odour  of  the  chlorine  which  issues  spontaneously  is  rather  unpleasant,  and  excites 
coughing  at  first ;  but  the  best  way  is  to  begin  with  a  quantity  too  small  for  that,  and  to 
increase  it  gi-adually.  This  inconvenience  is,  however,  trivial  when  compared  with  the 
pernicious  nature  of  the  effluvia  from  contagious  or  infectious  disorders.  In  cases  where 
infectious  diseases  are  so  near  that  danger  is  apprehended,  chloride  of  lime  or  of  soda  are 
the  best  known  preventives ;  and  they  are  so  safe,  that  they  may  be  used  wherever  there 
are  sick  patients,  except  in  the  commencement  of  fever,  when  it  would  be  hurtful  for 
them  to  remain  in  the  room  with  the  gas. 

528.  Chloride  of  lime  was  formerly  called  the  oxymuriate  of  lime,  and  is  the  well-known 
bleaching  powder.  It  is  made  by  exposing  thin  strata  of  newly-slaked  lime  in  fine  powder 
to  chlorine  gas  in  a  closed  vessel :  the  gas  is  absorbed.  The  chloride  is  a  dry  powder, 
having  a  faint  smell  of  chlorine.  When  dissolved  in  water,  it  is  the  bleaching  liquid. 

Being  made  in  large  quantities  for  manufactures,  it  may  be  had  at  many  chemists'  shops  ; 
and  every  chemist  knows  how  to  procure  it. 

A  solution  of  chloride  of  lime  in  water  may  likewise  be  sprinkled  over  the  apartment 
to  destroy  offensive  smells.  A  cloth  wetted  with  it,  and  laid  over  a  corpse  for  an  hour  or 
two  where  putridity  has  commenced,  will  prevent  any  effluvia  from  being  perceived :  and 
in  this  manner  it  is  sometimes  employed  in  cases  of  dissection.  By  breathing  through  a 
sponge  dipped  in  this  fluid,  a  person  was  enabled  to  descend  and  walk  with  impunity  along 
a  public  sewer  in  Paris,  where  previous  attempts  to  enter  it  without  this  precaution  had 
cost  many  lives.  The  same  method  might  be  used  in  emptying  drains,  cesspools,  or 
other  places  where  putrid  matter  renders  the  place  dangerous ;  and  it  has  been  employed 
with  success  in  destroying  the  stench  of  bilge-water  in  ships,  and  correcting  the  confined 
air  of  their  holds.  Clothes  worn  by  persons  during  pestilential  diseases  are  disinfected 
by  being  washed  in  a  solution  of  chloride  of  soda ;  and  the  linen  of  sick  persons,  where 
there  is  any  danger  of  infection,  should  be  put  into  water  with  chloride  of  lime  or  soda 
as  it  is  taken  off.  This  solution  is  also  found  extremely  usefid  as  an  application  to  ulcers 
or  putrescent  sores. 

529.  Chloride  of  soda,  which  is  equally  efficacious  with  chloride  of  lime,  is  knotm  by  the 

name  of  Labarraquc's  disinfecting  liquid.  It  is  prepared  by  passing  a  current  of  chlorine 
gas  through  a  cold  and  rather  dilute  solution  of  common  carbonate  of  soda.  It  is  neces- 

sary to  send  as  much  chlorine  into  the  solution  as  will  displace  the  M-hole  of  the  carbonic 
acid.  A  particular  account,  by  Mr.  Faraday,  of  the  mode  of  preparing  it,  may  be  seen 
in  the  Quarterly  Jouj-nal,  New  Series,  II.  84.  The  employment  of  these  powerful  disin- 

fecting agents  should  not,  however,  prevent  the  use  of  all  other  means  which  may  be 
considered  as  additional  securities  j  such  as  washing  clothes  and  linen,  whitewashing, 
scouring,  &c. 

530.  Tobacco  smoke  is  considered  by  some  persons  as  a  preservative  from  infection ; 
but  its  influence  is  at  least  extremely  doubtful. 

531.  Camphor  has  been  very  generally  relied  upon  as  a  protection  against  infectious 
diseases  ;  but  its  value  is  estimated  very  low  at  present  among  physicians. 
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,  532.  Vinegar  is  certainly  useful ;  and  although  its  disinfecting  properties  are  perhaps 

,Bry  small,  yet  it  is  at  least  very  refreshing  in  a  sick-room,  both  to  the  invalid  and  the 
n:tendants,  in  overcoming  the  unpleasant  odour  usually  prevalent.  It  is  either  sprinkled 
vs-er  the  floors,  or  the  vapour  is  produced  by  pouring  vinegar  upon  a  hot  iron.  For  this 

arpose,  aromatic  vinegar  and  Thieve's  vinegar  are  thought  to  be  preferable,  as  they  con- i  iin  a  little  camphor  and  aromatic  oils. 
533.  To  destroy  the  disagreeable  effluvia  from  sewers,  privies,  and  similar  places,  quick- 

lime alone,  or  mixed  with  lees  of  ashes,  or  soapy  water  that  has  been  used  in  washing, 

laay  be  thrown  down  into  the  sink  of  the  privy.  This  is  much  employed  in  hot  coun- 
•i'ies  in  places  where  putrifying  matter  is  collected,  to  prevent  its  dangerous  effect  upon 
we  atmosphere,  which  would  produce  disease.  But,  as  we  have  already  observed, 
ooxious  effluvia  from  all  underground  places  should  be  prevented  by  properly -constructed 
reaps. 

BOOK  IV. 

ARTIFICIAL  ILLUMINATION. 

CHAP.  I. 

ON  LIGHT  AND  FLAME. 

Sect.  I. 

HISTORICAL  REMARKS. 

534.  Artificial  light  is  probably  as  ancient  as  the  human  race  or  the  use  of  flr«  ;  but  the 
rrmeans  employed  to  produce  it  among  savage  tribes  have  scarcely  advanced  beyond  burn- 
inng  branches  of  trees  or  splinters  of  wood.  Torches  were  probably  an  improvement  upon 
Ibhese ;  and  lamps,  even  of  the  simplest  kind,  display  a  great  advance  in  refinement, 
rc-equiring  a  combination  of  contrivances,  such  as  the  preparation  of  oil,  a  vessel  to  hold  it, 
aand  a  proper  substance  for  the  wick. 

It  is  not  a  little  remarkable,  that  the  ancient  nations  who  evinced  such  skill  and  taste 
inn  several  of  the  elegant  arts,  should  have  made  no  improvement  in  the  simplest  kind  of 
laamp,  except  that  of  its  form.  Although  antique  lamps  have  been  found  in  Herculaneum, 
FPompeii,  and  other  places,  of  almost  infinite  variety,  made  of  baked  clay  or  of  bronze, 

fr'rom  the  most  simple  forms  to  those  of  the  most  studied  description,  exhibiting  a  surpris- 
iang  variety  of  designs,  and  admirable  for  the  beauty  of  their  workmanship,  yet  the  prin- 
cciple  of  the  lamp  scarcely  varies  from  what  must  have  been  the  original  contrivance — 
aan  open  vessel,  with  a  wick  laid  in  the  oil.  The  light  which  these  supplied  must  have 
hbeen  weak  and  unsteady ;  and,  as  there  were  no  means  for  destroying  the  smoke,  this 
nmust  have  been  annoying  in  closed  apartments,  when  the  oil  was  bad.  The  lamp  was 
^sometimes  suspended ;  and,  occasionally,  was  placed  upon  that  elegant  piece  of  furniture 
—  the  candelabrum  or  stand,  of  which  some  of  the  most  beautiful  forms  in  marble  and 
bbronze  are  still  preserved. 

535.  Simple  as  is  the  contrivance  of  candles,  tliey  do  not  appear  to  have  been  generally 
Umown  to  the  ancients,  who  continued  long  to  make  use  of  the  lamp  only.    We  read,  how- 
tevcr,  of  a  species  of  candles  sometimes  used  among  the  Romans,  made  of  strings  of 
ipapyrus,  or  rushes,  dipped  in  pitch  and  surrounded  with  wax.    Wax  and  tallow  candles 
"were,  according  to  Pliny,  likewise  occasionally  employed  in  religious  offices.  Torches 
land  flambeaux  were  used  at  all  times :  and  in  the  early  part  of  the  modern  period  we  find 
ithat,  at  great  entertainments,  halls  were  lighted  up,  not  only  with  lamps,  but  with  flam- 
rbeaux  held  in  the  hands  of  domestics  kept  for  the  purpose.    Froissart,  in  describing  the 
rmagnificence  of  the  Count  de  Foix,  states,  that  he  had  twelve  torches  held  by  twelve 
^valets  in  his  hall.    These  were  afterwards  superseded  by  the  invention  of  candlesticks. 
I  In  the  twelfth  century,  candles  of  wax,  and  chandeliers,  were  generally  seen  in  churches ; 
and,  as  refinement  increased,  they  came  gradually  into  use  among  the  nobility  and  wealthy 
all  over  Europe,  as  did  those  of  tallow  among  the  middle  classes.    The  discovery  of 
Argand,  by  wliich  the  smoke  of  lamps  was  destroyed,  produced  a  new  era  in  artificial 

:  illumination ;  and  these  implements,  which  had  long  been  laid  aside  in  the  best  apart- 
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Fig.  84. 

ments,  were  again  introduced.  Various  modifications  of  this  admirable  invention  have 
resulted  from  the  endeavour  to  carry  the  improvement  still  farther,  and  still  continue  to 
exercise  the  talents  of  philosophers  and  mechanics.  Inflammable  air,  or  gas-lighting, 
has  added  immensely  to  our  means  of  artificial  illumination,  particularly  in  streets,  shops, 
and  public  buildings  ;  but  all  these  modes  have  peculiar  properties,  vfhich  require  to  be 
examined  separately. 

Sect.  II. 

NATCBE  AND  I/AWS  OF  LIGHT. 

536.  Although  the  artificial  light  produced  by  combustion  Is  in  several  respects  dif- 
ferent from  that  of  the  sun,  yet  the  general  laws  observed  by  both  are  the  same  ;  and  we 

shall  be  able  to  make  the  nature  of  the  former  best  understood,  by  first  briefly  describing 
the  chief  properties  of  solar  light,  or  that  of  day. 

rjST.  It  is  not  known  with  certainty  what  light  realh/  is,  but  there  are  two  prevailing 
opinions  respecting  it.  By  some  it  is  supposed  to  consist  of  streams  or  rays  of  excessively 
minute  particles,  sent  off  in  all  directions  from  luminous  bodies.  Others  imagine  that 
there  are  no  particles  of  this  kind,  but  that  luminous  bodies  have  the  property  of  causing 
vibrations  or  undulations  in  an  ethereal  fluid  that  fills  all  space  ;  and  that  thus  an  effect 
is  produced  on  the  eye  analogous  to  that  on  the  ear  in  sound,  which  is  known  to  be  the 
result  of  invisible  undulations  or  waves  formed  in  the  air  by  sonorous  bodies.  But, 
whatever  may  be  the  fact  (and  this  cannot  at  present  be  absolutely  determined),  either  of 
these  theories  explain  most  of  the  phenomena  of  light :  and,  as  the  first-mentioned  has 
greater  simplicity  in  its  favour,  we  may  adopt  it,  on  the  present  occasion,  as  the  most 
convenient  for  our  purpose. 

538.  The  rays  of  light  frorii  the  sun,  proceed  always  in  perfectly  straight  lines,  parallel  to 
each  other,  and  never  in  curves  of  any  kind.  This  may  be  seen  distinctly 
by  admitting  them  into  a  dark  chamber  through  a  hole  in  the  window 
shatter,  fig.  84.  But  the  rays  which  proceed  from  a  candle  or  lamp  diverge, 
or  spread  out,  as  they  proceed  from  the  flame,  ̂ jr.  85.,  though  they  also 
move  only  in  straight  lines.  It  is  important  to  distinguish  these  facts  in 

the  consideration  of  light  employed  in  illuminating. 
539.  When  the  rays  of  light,  whether  of  the  sun  or  of  any  other  luminous 

body,  strike  upon  a  solid  substance,  a  considerable  portion  is  refected,  or 

thrown  off  again,  precisely  in  the  same  manner  as  when  a  boy's  marble rebounds  from  a  stone  slab  on  which  it  is  thrown :  and  this  reflection  obeys 
a  constant  law,  to  understand  which  is  essential  to  our  subject.  Suppose 
the  rays,  a  b,  Jig.  86.,  come  to  the  surface,  cd,  in  the  direction  ab,  making 
a  certain  angle,  aba,  with  that  surface,  they  will  be  reflected,  or  will 
bounce  off  from  the  surface  in  the  direction  b c,  making  the  angle  cbd 
exactly  eqvial  to  the  angle  a  be.   The  angle  a  6  c  is  called  the  angle  of  inci- 

dence or  striking  :  and  the  angle  cbd  is  called  the  angle  of  refection ;  and 
the  rule  in  all  cases  is,  that  the  angle  of  incidence  is  equal  to  the  angle  of  reflection.  This 

is  the  foundation  of  all  our  reasoning  on  the  operation  of  reflector." 
*  of  various  kinds,  which  are  so  often  used  in  the  management  of 
light:  and  a  few  illustrations  will  render  this  familiar  to  the 
reader. 

If  a  piece  of  looking  glass,  c  d,  fig.  87.,  be  laid  flat  upon  a  table 
in  a  darkened  room,  and  a  ray  of  light.  A,  be  admitted  through  a 

hole  in  the  shutter  so  that  it  may  strike  on  the  mirror,  it  will  be  seen  that  the  ray  will  be 
reflected  to  B,  making  the  angle  of  incidence  equal  to  that  of 
reflection ;  and  likewise  that  the  several  rays,  both  of  incidence 
and  reflection,  do  not  diverge,  but  continue 
parallel.    But  the  beam  of  light  from  a  candle, 
C,fig.  88.,  diverges  before  it  strikes  the  mirror; 
and,  as  each  single  ray  makes  the  angle  of  in- 

cidence equal  to  that  of  reflection,  it  is  evident  that  the  rays  must  con- 
tinue to  diverge  when  they  are  re- 

flected, as  in  the  dotted  lines.  ̂ Vhen 
a  candle,  E,  fig.  89.,  is  put  before  a 
flat  mirror,  F  G,  on  the  wall  of  an  apart- 

ment, the  rays  diverge,  and,  on  striking 
the  mirror,  they  are  reflected,  and  con- 

Fig.iS.  tinue  to  diverge,  being  thus  diffused 
through  the  room.  Although  light  is  reflected  by.  all  bodies  on  which 
it  strikes,  yet,  if  the  surfaces  .ire  rough,  a  groat  portion  is  absorbed 
and  lost,  and  only  a  small  part  is  reflected;  but,  if  the  surfaces  are  Pig.m. 

///. 
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Fig.  85. 

Fig.  86. 

Fig  87. 
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iilished,  much  more  is  reflected ;  and  this  quantity  is  in  proportion  to  the  degree  of 
I  Moothness ;  for  this  reason  all  reflectors  should  be  kept  highly  polished,  which  will  be 
lown  by  their  appearing  bright. 
:  540.  Curved  surfaces  reflect  light  according  to  the  same  law ;  viz.  that  the  angles  of 
icidence  and  of  reflection  in  each  ray  are  exactly  the  same.    To  illustrate  this,  suppose 
iconcave  mirror,  fig.  90.,  of  which  the  centre  of  concavity  is  at  a  :  or,  in  other  words, 
lat  a  is  the  centre  of  the  circle,  of  which  curve  of  the  mirror  B  C  is  a  portion :  if  a 
lamber  of  parallel  rays,  d  e,  such  as  those  of  the  sun,  strike  upon  the  mirror  B  C,  each 
parate  ray  will  be  reflected  so  that  its  angle  of  reflection  will  be  equal  to  its  angle 
incidence  ;  but,  from  the  nature  of  the  curved  surface,  the  result  will  be,  that  all  the 

cflected  rays  will  meet  together  in  one  point ;  and  this  point  will  be  exactly  half  way 
stween  the  centre,  a,  and  the  surface  of  the  mirror :  such  a  mirror,  if  of  sufficient  size, 

ould  collect  the  sun's  rays  so  as  to  burn  at  the  point  f.    Now  suppose  that  an  arti- 
cial  light,  as  a  lamp  or  candle,  was  placed  in  the  point /,  the  rays  will  diverge  towards 
lie  mirror,  and  they  will  be  reflected  so  as  to  be  parallel  in  the  direction  de.     It  is 
poon  this  principle  that  a  light  may  be  sent  to  a  vast  distance  ;  and  thus  the  light  from 
lee  candles  in  coach-lamps  are  confined  to  the  space  along  the  road.    If  the  light  should 

'  via 
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Fig.  90. 
Fig.  01. 

oe  placed  between  a  and  /,  as  at  k,  fig.  91.,  then  the  rays  will  be  collected  in  a  point 
mrther  ofiF  than  a,  as  at  g ;  and  if  it  is  placed  nearer  to  the  mirror  than  f,  as  at  m,  the 
cfeflected  rays  wUl  diverge,  as  h,  i. 

541.  Reflectors  are  sometimes  made  by  placing  a  number 
of  small  flat  pieces  of  mirror  so  that  the  middle  of  each  just 
touches  the  curve  of  a  circle,  as  in  fig.  92.  This  arrange- 

ment of  mirrors,  though  less  perfect  than  a  single  curved 
mirror,  acts  nearly  in  the  same  manner,  each  small  piece 
throwing  its  rays  to  the  centre  of  the  circle.  Here  the 
greater  the  number  of  pieces  the  better,  so  that  they  are  set 
accurately.  This  kind  of  reflection  is  often  used,  where 
the  size  is  vei"y  large,  or  where  economy  is  much  an  object, 
no  grinding  to  a  curved  surface  being  necessary. 

Fig,  92.  542.  Light  may  be  also  collected  and  concentrated  by  means 
•if  glass  lenses.  This  depends  upon  a  very  different  principle  from  the  reflexion  of  light. 
!  t  is  caused  by  what  is  termed  the  refraction  of  light,  which  is  the  change  in  their  direction 
ifhich  rays  undergo  when  they  pass  out  of  one  transparent  substance  into  another  of  a 
lilifferent  density  ;  but  for  the  laws  of  refraction  we  must  refer  the  reader  to  some  work  on 
'pptics,  as  our  limited  space  will  not  admit  of  its  explanation  in  this  work.  We  shall 
'lontent  ourselves  with  giving  some  of  the  most  useful  practical  results. 

543.  A  lens  is  a  piece  of  glass  ground  with  one  or  both  surfaces  spherical.  A  com- 
plete sphere  of  glass,  or  a  hollow  globe  filled  with  water, 

is  sometimes  employed  to  collect  the  rays  of  light  into  a 
point  or  focus.  If  a  candle  or  lamp,  a,  be  placed  near  to 
such  a  globe,  b  c,  fig.  93.,  the  rays,  after  diverging,  will, 
by  passing  through  the  globe,  be  made  to  converge  to  a 
point  d  on  the  other  side  of  the  globe ;  and  since  all  the 
light  that  falls  upon  this  globe  will  be  collected  into  a 
very  small  spot,  this  will,  of  course,  be  strongly  illumi- 

nated. This  contrivance  is  often  used  by  jewellers  and  others  for  procuring  an  intense 
light  to  be  thrown  upon  their  work. 

544.  A  plain  convex  lens  is  a  circular  glass  flat  on  one  side, 
and  ground  spherically  on  the  other,  as  in  fig.  94.  This  col- 

lects the  rays  into  a  focus,  which  is  more  distant  than  in  the 
case  of  the  globe;  and  the  curved  side  may  be  either  the  half 
or  a  segment  of  a  sphere.  It  is  used  in  some  lamps,  and  the 
focus  may  be  farther  off  or  nearer,  according  to  the  place  of 

the  light. 
545.  A  double  convex  lens,  fig.  95.,  is  likewise  employed  for  a  similar  purpose,  and  is 

Fig.9i. 
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frequently  used  in  such  instruments  as  tlie  magic  lantern, 
lucernal  and  other  microscopes,  telescopes,  &c. 

546.  We  must  refer  the  reader  also  to  works  on  Optics  for  a 
description  oftlwse  beautiful  experiments,  by  which  it  has  been 
shown  that  a  beam  of  the  sun's  light,  though  colourless,  con- sists  of  seven  different  coloured  rays,  which  can  be  separated 

from  each  other,  forming  what  are  called  the  prismatic  colours ;  and  it  is  this  separation 
that  gives  rise  to  the  vivid  colours  we  see  given  out  by  the  diamond  and  by  cut  glass. 

547.  Jt  has  likewise  been  shown,  that  the  rays  of  the  sun,  which  produce  light  arid  colour, 
are  distinct  from  those  which  produce  heat,  although  they  always  accompany  each  other ; 
and  here  we  may  point  out  a  remarkable  difference  between  the  rays  that  proceed  from 
the  sun,  and  those  which  come  from  a  fire.  In  both  there  are  rays  of  heat  and  rays  of 
light,  that  is,  heat-making  rays,  and  light-making  rays  ;  but  both  these  kinds  of  rays  pro- 

ceeding from  the  sun  pass  readily  through  a  pane  of  glass  ;  as  is  evident,  because  in  a 
green-house  we  feel  the  heat  as  well  as  see  the  light  of  the  sun.  But  with  respect  to  a 
fire,  the  light  only,  and  not  the  heat,  or  very  little  of  it,  passes  readily  through  glass  ;  the 
greatest  part  of  the  rays  of  heat  are  stopped  by  it ;  and  in  consequence,  a  pane  of  glass 
fitted  into  a  frame  is  sometimes  actually  employed  as  a  fire-screen.  Acquaintance  with 
the  above  principles  we  consider  necessary,  because  they  are  frequently  applied  in  the 
various  modes  of  lighting  apartments. 

Sect.  IIL 

on  tbce  nature  of  flame,  as  employed  for  artificial  light. 

548.  In  treating  of  heat  and  combustion  in  Book  II.,  we  described  the  chemical  nature 
of  flame  ;  but  it  will  be  here  necessary  to  consider  it  again,  with  some  additional  observ- 

ations relative  to  its  application  in  affording  light. 
549.  The  nature  of  flame  has  been  matter  of  wonder  in  all  ages,  until  modem  chemistry 

explained  this  once  mysterious  subject.  Flame  is  now  considered  to  be  matter  that  has 
been  volatilised,  or  converted  into  vapour,  and  rendered  luminous  by  intense  heat.  Oxygen 
is  necessary  for  the  combustion  which  is  the  cause  of  the  heat,  and  therefore  it  is  required 
to  support  flame. 

550.  All  bodies  do  not  become  luminous  when  heated:  as,  for  instance,  some  of  the  metals  ; 
but  iron  becomes  incandescent,  or  red  and  even  white  hot,  when  heated  to  a  cei^tain  tem- 

perature, and  various  substances  require  different  degrees  of  heat  to  render  them  incan- 
descent. 

551.  Common  air  cannot  be  rendered  luminous  by  any  degree  of  heat,  and  is,  therefore, 
incapable  of  producing  flame  of  itself ;  neither  can  oxygen  gas. 

5.52.  Several  of  the  permanent  and  natural  gases,  and  also  the  vapours  or  gaseous  states  of 
several  bodies,  are  capable  of  being  rendered  incandescent  or  luminous,  when  they  undergo 
combustion  in  contact  with  oxygen.  Pure  hydrogen  gas,  produced  from  sulphuric  acid 
and  zinc,  or  iron,  is  extremely  inflammable,  and  bums  with  a  lecak  blue  flame  when  set 
on  fire  by  another  flame,  or  even  by  the  electric  spark  ;  but  though  the  heat  of  its  flame 
is  considerable,  its  light  is  feeble.  We  explained,  when  treating  of  heat  and  combustion, 
that  the  latter  effect  consisted  in  the  union  of  the  combustible  body  with  oxyge^i.  When 
hydrogen  burns,  it  unites  with  the  oxygen  of  the  atmosphere,  and  the  result  of  this  union 
is  the  formation  of  water,  which  is  known  to  consist  of  hydi'ogen  and  oxj'gen,  and  which 
is  converted  into  vapour,  and  dissolved  in  the  air  as  soon  as  it  is  formed  ;  the  flame  being 
the  incandescent  state  of  the  gas  in  the  act  of  combining.  Carbonated  hydrogen,  or 
hydrogen  with  carbon,  which  is  disengaged  from  coal  or  wood  by  heat,  also  bums  in  con- 

tact with  oxygen ;  but  its  combustion  affords  a  whiter  and  brighter  flame  than  pure 
hydrogen,  that  is  to  say,  when  rendered  incandescent,  it  throws  out  more  light :  and 
hence  it  is  preferred  for  the  purposes  of  artificial  illumination.  Carbonated  h)  drogen 
affords  more  light  in  proportion  to  the  quantity  of  carbon  it  contains :  and  the  carbon 
is  a  principal  source  of  the  light  given  by  its  flame.  The  vapours  of  some  substances  are 
not  combustible,  and  cannot  be  rendered  luminous;  in  other  words,  they  produce  no 
flame :  as,  for  instance,  steam,  the  vapour  or  gaseous  state  of  water.  On  the  contrary, 
the  vapours  of  other  substances  are  highly  inflammable,  and,  as  we  have  said  above,  burn 
with  a  bright  light  or  flame  :  for  instance,  wax  ;  but  it  is  necessary  that  these  vapours 
should  be  heated  to  a  great  degree  before  they  will  bum  or  produce  flame  by  combining 

with  oxygen.  This  may  be  illustrated  in  the  following  manner  :  —  Put  a  bit  of  wax  into 
a  fire-shovel  heated  a  little :  it  will  melt  ;  but  wax  merely  melted  will  not  flame,  as  may 

be  seen  by  trying  to  light  it  by  a  piece  of  lighted  paper.  To  make  wax  produce  flame, 
it  must  be  heated  so  as  to  cause  it  to  boil,  and  then  its  vapour  is  highly  inflammable.  To 

prove  this,  heat  the  shovel  red  hot ;  now  put  some  wax  on  it,  and  a  white  smoke  will 
rise,  which  is  tlie  vapour  from  the  boiling  wax.  Hold  a  lighted  paper  in  this  smoke,  and 
it  will  immediately  catch  fire  and  flame  like  a  candle,  and  this  flame  will  continue  till  the 
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htiole  of  the  wax  is  consumed.    What  is  sho-wn  here  of  wax  is  true  also  of  all  the  other 
I  itbstances  commonly  used  for  producing  light,  as  spermaceti,  tallow,  oil,  resin,  &c.  They 
:!ill  not  afford  flame  until  they  are  first  reduced  to  the  state  of  vapour. 
;553.  The  flame  of  a  common  lamp,  or  of  a  candle,  is  produced  in  the  following  manner. 
idl  and  tallow,  we  have  stated,  do  not  take  fire,  unless  previously  volatilised  by  heat ;  and 
mJs  is  etfected  by  means  of  the  wick  of  the  candle  or  lamp.    The  oil  or  melted  tallow 
■ses  between  the  fibres  of  the  wick,  in  consequence  of  what  is  called  capillary  attraction, 
\  the  same  manner  as  water  would  rise  up  in  a  piece  of  the  wick  suspended  in  it.  The  flame 

;■ '  another  body  being  applied  to  the  extremity  of  the  wick,  so  as  to  set  it  on  fire,  the  oil  is 
csated  to  the  state  of  vapour,  which  then  inflames  ;  the  oil  first  raised  is  dissipated  by 
■jmbustion,  and  another  portion  is  attracted  upwards  by  the  fibres  of  the  wick,  and  becom- 
i:g  vapour,  is  burned  likewise,  and  in  this  way  a  constant  combustion  is  maintained.  A 
undle,  however,  differs  from  a  lamp  in  a  very  essential  circumstance.    The  oil  of  the 
inmp  is  always  fluid,  and  only  requires  to  be  boiled  into  vapour  by  the  heat  of  the  wick ; 
ujt  the  tallow,  being  at  first  solid,  has  first  to  be  liquefied  and  brought  into  the  state  of  oil. 

What  is  in  the  vicinity  of  the  wick  is  first  melted,  and  the  external  rim  of  the 
i }  I  candle  not  being  rendered  fluid,  a  cup  is  thus  formed  which  contains  the  melted 

portion.  This  circumstance  will  be  adverted  to  again  more  particularly  when 
we  treat  of  the  management  of  candles.  The  melted  tallow  or  oil  being  boiled 
by  the  flame  into  the  state  of  vapour,  ascends  in  the  form  of  a  column,  and, 
being  heated  to  a  high  temperature,  it  combines  rapidly  with  the  oxygen  of 
the  surrounding  atmosphere,  the  heat  evolved  being  so  gi-eat  as  to  cause  the 
vapour  to  be  white  hot  and  very  luminous,  thus  constituting  visible  flame.  But 
the  combustion  that  occasions  this  can  only  take  place  in  that  part  of  the 
column  of  hot  vapour  which  is  in  contact  with  the  atmosphere,  namely,  the 
exterior  surface.  The  flame  of  a  candle  or  lamp,  then,  ̂ ^.96.,  is  not  solid 
throughout,  but  only  a  thin  film  of  white  hot  vapour,  inclosing  a  quantity  of  heated 
vapour,  which,  for  want  of  oxygen,  is  incapable  of  attaining  the  greatest  degree 
of  heat  in  burning  ;  that  is,  only  the  vapour  which  rises  from  the  outside  of  the 
wick,  and  which  is  in  contact  with  the  atmosphere,  can  burn  by  imiting  with 
oxygen  :  but  what  rises  from  the  centre  of  the  wick,  not  being  in  contact  with  the 
air,  cannot  bum,  and  rises,  of  course,  unburnt.  The  flame  of  a  lamp  or  candle 
is,  therefore,  in  fact,  hollow ;  the  dark  in  the  figure  representing  the  hollow  part, 

lithe  upper  part  tapering  to  a  point. 
554.  That  the  flame  is  really  hollow  can  be  proved  by  several  experiments.    By  looking 

attentively  at  the  flame  of  a  candle  just  snuffed,  it  will  be  seen  that  imme- 
diately above  the  wick,  there  is  a  part  darker  or  less  luminous  than  the  rest, 

as  in  fig.  96. ;  this  is  the  hollow  part,  full  of  unburnt  vapour.     If  a  piece 
of  paper  held  horizontally  be  quickly  introduced  across  this  part  of  the  flame, 

Fig.  07.   and  held  for  a  few  seconds,  the  paper  will  be  found  to  be  scorched  only  in  a 

rr'mg,  fig.  97.,  where  the  circular  film  of  flame  was  below  it,  and  the  centre  part  will  not be  scorched.    The  scorching  will  be  best  seen  upon  the  upper  side  of 
the  paper,  as  the  lowest  side  will  be  too  much  blackened  by  the  smoke. 

By  a  pretty  experiment,  it  is  possible  to  extract  the  imburnt  vapour 
from  the  centre  of  the  flame,  and  to  inflame  it.  Procure  a  piece  of  a 
small  glass  tube,  having  a  bore  of  an  eighth  of  an  inch  ;  insert  the  end 
of  it  dexterously  into  the  dark  part  of  the  flame  where  the  hollow  is 
supposed  to  be,  holding  the  tube  as  at  a.,  and  the  unburnt  vapour  will 
ascend  through  the  tube,  and  may  be  set  fire  to  at  the  top  by  a  piece  of 
lighted  paper,  forming  a  smaller  flame  of  the  same  kind  as  the  first. 

555.  It  is  necessainj  now  to  refer  the  reader  to  ivhat  ice  have  said  in 
Book  II.,  on  the  chemical  nature  of  combustion.  We  there  slated  that  the 
usual  substances  employed  for  giving  heat  and  light,  were  of  vegetable 
or  animal  origin,  as  wood,  coal,  wax,  tallow,  spirit,  &c.,  the  chemical 
constituents  of  which  are  oxygen,  hydrogen,  and  carbon,  in  variable 
proportions ;  and  that,  in  the  process  of  combustion,  a  complete  decom- 

Pig.  98,  position  of  these,  or  a  separation  from  each  other,  was  effected.  This 
takes  place  in  all  the  oil  buraed  in  lamps,  and  the  wax,  tallow,  &c.  in  candles. 
,  556.  We  must  trace  the  progress  of  this  decomposition,  in  order  to  explain  the  phenomena 
which  occur  in  artificial  illumination.  When  any  of  the  substances  employed  for  giving 
light  is  heated  so  as  to  inflame,  a  portion  of  the  carbon  and  hydrogen  unite,  forming  car- 

bonated hydrogen,  which  is  detached,  and  becomes  luminous  by  uniting  with  oxygen  in 
the  manner  described  above.  Another  portion  of  the  hydrogen  alone  combines  with 
o,xygen,  and  forms  water,  this  fluid  consisting  of  these  two  gases  in  combination.  The 
water  thus  formed  is  dissipated  through  the  atmosphere,  being  so  heated  as  to  be  in  the 
state  of  vapour,  on  which  account  it  is  not  obviously  visible.  The  light,  therefore,  proceeds 
from  the  combustion  of  the  carbonated  hydrogen.    Another  portion  of  the  carbon  of  the 
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■combustible  body  unites  -with  the  oxygen  of  the  atihosphere,  and  forms  carbonic  acid  gas, 
•which  is  likewise  disengaged,  and  spread  through  the  surrounding  air.  But  still  another 
portion  of  the  carbon  remains,  reduced  to  a  vaporous  form  ready  to  unite  with  hydrogen, 

and  to  burn  with  oxygen';  this  remaining  portion  of  carbon,  however,  being  in  the  centre of  the  flame,  has  no  hydrogen  to  unite  with,  that  being  all,  or  nearly  all,  burned  ;  or  if 
there  be  a  little  hydrogen  left,  still  no  oxygen  can  find  its  -way  to  the  centre  of  the  flame 
to  complete  its  combustion  ;  consequently,  this  carbon  vapour  remains  by  itself,  and, 
rising  in  a  column  through  the  upper  part  of  the  flame,  a  part  gets  burned  at  the  top, 
■where  it  meets  with  oxygen,  but  a  large  portion  also  escapes  unconsumed.  It  is  this 
latter  part  that  escapes,  which,  when  it  comes  into  the  cool  atmosphere,  is  condensed,  and 
appears  in  the  form  of  smoke,  which  may  be  collected  as  a  powder  in  the  form  of  soot  on 
any  surface  held  over  it.  This  escape  of  unburnt  carbon  vapour  may  be  very  instruc- 

tively watched  in  the  burning  of  a  tallow  candle.  Sometimes  the  flame  may  be  observed 
quite  steady,  and  tapering  to  a  point ;  then  all  the  carbon  vapour  is  burned  at  the  top,  and 
there  is  no  smoke.  Presently  the  flame  is  observed  to  flicker,  to  become  red  at  the  top, 
and  to  give  out  a  great  deal  of  smoke ;  in  that  case,  the  carbon  vapom-  has  escaped  un- 

burnt through  the  flame. 
557.  It  is  obvious  from  this,  that  the  cavse  of  smoke  in  candles  and  lamps,  is  because  there 

is  no  suppli/  of  oxi/gen  to  the  centre  of  the  flame,  in  consequence  of  which,  the  carbon 
vapour,  which  fills  the  hollow  part,  cannot  be  consumed,  and  therefore  escapes  into  the 
apartment  unburnt,  by  which  a  loss  of  heat  and  light  is  occasioned,  into  which  it  would 
have  been  converted,  could  oxygen  be  got  to  it.  This  defect  in  the  combustion  of 
lamps  has  been  remedied  by  the  invention  of  Argand,  to  be  afterwards  described,  and 
by  which  oxygen  is  admitted  to  the  centre  of  the  flame  to  constmie  the  carbon  vapour 
which  occasions  the  smoke. 

558.  The  flames  of  different  combustibles  are  not  all  attended  with  an  equal  production  of 
heat  and  light.  Sulphur  burns  with  a  weak  flame ;  phosphorus  with  a  very  dense  one. 
Spirit  of  wine  burns  with  a  slight  flame  in  point  of  light,  but  a  very  powerful  one  in  re- 

spect to  heat.  If  an  Argand's  lamp  be  charged  with  oil,  and  another  similar  lamp  be 
charged  with  spirit  of  wine,  the  flame  of  the  latter  will  not  have  a  quarter  of  the  light  of 
the  other,  but  will  give  twice  as  much  heat,  and  is  not  accompanied  by  smoke.  The 
flame  of  ether  is  denser,  but  produces  smoke.  The  flame  of  oil  of  turpentine  is  attended 
with  a  very  dense  smoke.  The  flame  of  pure  hydrogen  is  very  faint,  but  gives  much 
heat. 

559.  Tlie  colours  of  flames  also  depends  upon  the  nature  of  the  combustible.  Sulphur  burns 
with  a  blue  flame.  Spirit  of  wine  by  itself  also  burns  with  a  bluish  flame.  If  a  little 
boracic  acid  be  stirred  into  the  spirit  of  wine,  the  flame  will  be  beautifully  green.  If  any 
of  the  salts  of  strontian  be  mixed,  the  colour  will  be  a  fine  red  ;  and  it  is  this  latter  which 
is  employed  in  the  theatres  for  producing  the  red  light  in  the  representation  of  confla- 

grations. The  flame  of  zinc  is  a  bright  white :  that  of  the  preparations  of  copper  greenish- blue. 
560.  The  combtistible  vapours  and  gases  are  not  all  inflamed  with  equal  readiness.  Pure 

hydrogen  gas  may  be  inflamed,  not  only  by  the  contact  of  another  flaming  body,  but  even 
by  a  very  small  electric  spark.  A  spark  a  little  more  powerful  wiU  fire  spirit  of  wine 
and  ether,  especially  when  the  fluids  are  a  little  warm.  Spirit  of  turpentine,  and  some 
essential  oils  may  be  inflamed  even  by  the  action  of  cold  acids.  Put  a  spoonful  of  oil  of 
turpentine  in  a  cup,  and  pour  over  it  about  half  that  quantity  of  strong  nitrous  acid 
previously  mixed  with  a  few  drops  of  sulphuric  acid :  the  oil  of  turpentine  will  imme- 

diately burst  into  a  flame.  In  making  this  experiment,  it  is  necessary  to  put  the  acid  into  a 
small  phial,  which  should  be  fixed  to  the  end  of  a  long  stick,  that  the  operator  may  be  at 
a  distance  from  the  turpentine  ;  because  the  flame  is  so  sudden,  that  it  will  be  dangerous 
to  bring  the  hand  near  it. 

The  thick  fat  oils  must  be  heated  to  a  considerable  degree,  before  they  are  in  the  state 
of  giving  out  vapour,  so  as  to  be  inflamed.  If  a  vessel  containing  oil  be  set  upon  a  fire,  a 
smoke  or  vapour  begins  in  time  to  rise  from  it,  which  by  degrees  grows  denser  and 
denser,  and  at  last  begins  to  shine  in  some  places  near  the  surface  of  the  oil,  somewhat 
like  an  electric  light ;  yet  it  does  not  flame  ;  but  if  a  flaming  body  like  a  candle  be 
brought  within  the  vapour,  the  latter  will  instantly  be  inflamed,  breaking  out  with  a  sort 
of  explosion,  and  will  continue  to  burn  till  the  whole  is  consimied.  Serious  accidents 

frequently  occur  in  boiling  oil,  pitch,  and  similar  substances,  by  approaching  too  neaP 

with  a  light,  or  by  sufi"ering  them  to  boil  over,  by  which  their  vapour  is  set  fire  to,  and the  whole  of  the  oil  is  inflamed. 

501.  The  above  principles  explained,  it  will  now  be  easy  to  comprehend  many  of  the 

circumstances  connected  with  lights  of  various  kmds,  which  would  be  wholly  unintelli- 

gible without  this  previous  knowledge.  We  shall  proceed  to  describe  the  several  con- 
trivances which  have  been  resorted  to  in  employing  the  combustible  substances  used  for 

giving  light,  such  as  lamps,  candles,  &c. 



..  II.       SUBSTANCES  EMPLOYED  IN  ITS  PRODUCTION.  12.5 

■\G2.  At  present  there  are  three  modes  by  which  artificial  light  is  usually  prodiiced ;  by 
idles,  lamps,  and  gas.    We  shall  consider  these  separately  :  but  first  we  shall  treat  of 

t  various  substances  employed  to  burn  for  this  purpose. 

CHAP.  n. 

OF  THE  VAIUO0S  SUBSTANCES  ESIPLOTED  IN  THE  PEODUCTION  OF 
ARTIFICIAL  LIGHT, 

Sect.  I. 

55G3.  General  remarks.  —  The  materials  from  which  artificial  light  is  procured,  are  derived 
rrtly  from  the  animal,  partly  from  the  vegetable,  and  some  from  the  mineral,  kingdom, 
aiiimal  fat  or  oleaginous  substances,  in  our  common  temperature,  are  either  solid,  as  wax 
dd  spermaceti,  or  always  fluid,  as  fish  oil.  Of  vegetable  oleaginous  substances,  some 
fi  always  solid  in  the  usual  temperature  of  Britain,  as  palm  oil :  others  are  always  fluid, 
I  olive  and  rape  oils.    The  mineral  substances  are  naphtha,  petroleum,  &c. 

Sect.  II. 
WAX. 

i664.  Wax  is  both  an  animal  and  a  vegetable  production.  The  first  kind  is  a  secretion  by 
rrtain  insects,  of  which  the  bee  is  the  most  remarkable.  The  second  is  afforded  by  plants, 
lax  was  long  supposed  to  be  merely  collected  by  bees  from  the  pollen  of  flowers  :  but 
lis  opinion  is  now  known  to  be  erroneous :  the  pollen  which  the  bees  are  seen  to 
ilUlect  and  to  carry  home  attached  to  their  thighs,  is  for  the  purpose  of  feeding  their  young, 
i  is,  therefore,  termed  bee  bread.  The  wax  of  the  bee  is  elaborated  in  its  stomach. 
Yith  his  tongue  he  sucks  the  saccharine  juice  in  the  nectaries  of  flowers  ;  and  this  is 
jansformed  into  wax  by  certain  secreting  organs  in  the  animal.  The  wax  then  exudes 
rrough  apertures  between  the  abdominal  rings,  into  what  have  been  termed  wax-pockets, 
hhich  were  first  discovered  by  Mr.  John  Hunter,  and  of  which  the  working  bees  have 
jght :  these  are  situated  under  the  wings.  From  the  observations  of  Huber,  it  appears 
laat  sugar  is  essential  to  the  formation  of  wax ;  and  that  bees  supplied  with  sugar  only, 
iiid  shut  up  in  the  house,  manufacture  wax  in  the  same  manner  as  those  bees  which  enjoy 
ideir  freedom ;  which  proves  that  wax  is  not  merely  a  vegetable  substance. 

.'  565.  The  cells  of  tuax  constructed  by  the  bees  consist  of  two  ranges,  disposed  back  to 
tuick,  in  combs  that  are  placed  vertically.  They  are  all  hexagonal  or  six-sided  ;  and  the 
tecuracy  with  which  they  are  constructed,  and  the  wonderful  instinct  by  which  the  form 
t-ast  adapted  for  the  purpose  is  given,  has  excited  the  admiration  of  mankind  in  all  ages, 
luut  the  natural  history  of  the  bee,  so  highly  interesting,  is  to  be  found  in  many  works  of 
bae  present  day;  and  it  is  therefore  unnecessar}-  to  describe  it  further  in  this  place.  The 
iiioest  wax  is  made,  where  the  bees  have  access  to  dry  heaths  and  hilly  countries :  in 
Liaces  abounding  in  vineyards  it  is  decidedly  inferior.  A  young  hive  wUl  yield,  at  the 
v.ad  of  the  season,  about  one  pound  of  wax,  and  an  old  hive  twice  as  much. 

566.  There  are  two  kinds  of  wax  found  in  commerce,  yellow  or  unbleached ;  and  ivhite  or 
"lurified  and  bleached.  The  yellow  is  the  wax  just  as  it  corner  out  of  the  hive,  after  ex- 
irressing  the  honey.  The  dark  yellow  colour  is  owing  to  an  admixture  of  some  honey 
f!Dd  the  bee  bread,  for  the  natural  colour  of  wax  is  pure  white. 

567.  To  procure  the  wax  from  the  combs  for  use.  After  separating  the  honey  from  them 
S3  much  as  possible,  by  draining  and  pressing,  tho>  combs  are  either  soaked  for  some  days 
ni  clear  water,  in  order  to  extract  all  the  honey,  or  they  are  broken  into  pieces,  and 
ppread  on  a  sheet  near  the  hives,  so  that  the  bees  may  in  time  suck  out  all  the  honey  that 
*  i  left.  The  whole  of  the  comb  is  then  inclosed  in  a  canvass  bag,  and  put  into  a  kettle 
trith  boiling  water ;  by  this  the  wax  is  melted,  and  it  is  squeezed  out  by  pressing  the  bag 
>yith  a  large  wooden  spoon.  The  melted  wax  rises  to  the  surface  of  the  water,  and 
•iwims  on  the  top.  It  is  next  skimmed  ofi",  and  put  into  another  vessel  with  cold  water, 
'yy  which  it  is  hardened.  It  is  then  taken  oil',  re-melted,  and  cast  in  wooden,  earthen, 
>nr  metallic  moulds,  which  are  first  anointed  with  honey,  oil,  or  water,  to  prevent  the  wax 
'ri-om  sticking  to  them. 

Before  wax  is  employed  for  the  ordinary  purposes,  as  the  making  of  candles,  for  mo- 
!  Idling,  the  uses  of  the  surgeon,  perfumer,  &c.,  it  is  rendered  white  by  bleaching. 

568.  Wax  is  bleached  by  exposing  it  in  thin  lamina;  to  the  action  of  the  light  and  air, 
hy  which  it  becomes  perfectly  white,  scentless,  somewhat  harder,  and  less  greasy  to  the 
1  ouch.  To  effect  this,  it  is  first  broken  into  small  pieces,  and  melted  in  a  copper  cauldron, 
«»'ith  water  just  sufficient  to  prevent  the  wax  from  burning.  Tlic  cauldron  has  a  pipe  at 
I'.he  bottom,  through  which  the  wax,  when  melted,  is  run  off  into  a  large  tub  filled  with 
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■water,  and  covered  with  a  thick  cloth,  to  preserve  the  heat  till  the  impurities  are  settled. 
From  this  tub,  the  clear  melted  wax  flows  into  a  vessel  having  the  bottom  full  of  small 
holes,  through  which  it  I'uns  in  streams  upon  a  cylinder  kept  constantly  revolving  over 
water,  into  which  it  occasionally  dips  ;  by  this  the  wax  is  cooled,  and  at  the  same  time 
drawn  out  into  thin  shreds  or  ribands,  by  the  continual  rotation  of  the  cylinder  which 
distributes  them  through  the  tub.  The  wax,  thus  granulated  or  flatted,  is  exposed  to 
the  air  on  linen  cloths,  stretched  on  large  frames,  about  a  foot  or  two  above  the  ground  ; 
in  which  situation  it  remains  for  several  days  and  nights,  exposed  to  the  air  and  sun, 
being  occasionally  watered  and  turned  ;  by  this  process  the  yellow  colour  nearly  disap- 

pears. In  this  half  bleached  state,  it  is  heaped  up  in  a  solid  mass,  and  remains  for  a 
month  or  six  weeks  :  after  which,  it  is  remelted,  ribanded,  and  bleached  as  before  (in 
some  cases  several  times),  till  it  wholly  loses  its  colour  and  smell.  It  is  then  again 
melted  for  the  last  time,  and  cast,  with  a  ladle,  upon  a  table  covered  over  with  little  round 
cavities,  into  the  form  of  discs  or  cakes  of  about  five  inches  in  diameter,  in  which  it  is 
usually  sold.  The  moulds  are  first  wetted  with  cold  water,  that  the  wax  may  be  the 
more  easily  got  out,  and  the  cakes  are  laid  out  in  the  air  for  two  days  and  two  nights,  to 
render  them  more  transparent  and  dry.  This  operation  of  bleaching  wax  can  be  per- 

formed only  in  fine  weather,  as  it  depends  chiefly  on  the  action  of  the  sun  :  and  on 
account  of  this  inconvenience,  it  has  been  a  desideratum  to  discover  some  other  mode 
of  whitening  this  substance.  Chlorine  has  been  found  to  bleach  it  much  more  rapidly ;  but 
does  not  answer  completely,  the  wax  being  rendered  brittle.  Steam  has  also  been  em- 

ployed for  this  purpose ;  and,  by  exposing  wax  to  the  atmosphere  in  frosty  weather,  the 
bleaching  is  very  soon  eflected.  It  is  by  exposing  honey  to  the  frost,  that  the  Jews  bleach 
it  to  such  a  degree  of  whiteness  as  they  bring  it  to  in  Poland. 

569.  In  tropical  countries,  on  account  of  the  heat,  tallow  candles  cannot  be  xised,  and  therefore 
wax  is  much  employed.  A  very  simple  method  of  bleaching  this  substance  is  made  use 

of  there  :  a  vessel  containing  it  is  placed  within  another  fuU  of  water  kept  boiling.  '\\Tien the  wax  fuses,  a  process  for  converting  it  into  thin  flakes  for  bleaching  is  used,  that  at  first 
sight  might  appear  hazardous.  The  hands  are  first  dipped  into  a  tub  of  cold  water  placed 
near,  and,  while  wet,  plunged  into  the  melted  wax  ;  they  are  instantly  and  quickly  drawn 
out  covered  with  wax,  the  heat  of  which  is  scarcely  at  all  felt.  This  wax  is  stripped  off 
from  the  hands,  and  spread  out  on  cloths  in  the  sun,  and  watered  to  whiten. 

570.  The  principal  properties  of  wax  are  these :  it  is  insoluble  in  water  and  in  cold 
alcohol,  but  in  boiling  alcohol  a  very  small  portion  is  dissolved,  the  greater  part  of  which 
is  deposited  on  cooling.  John,  a  celebrated  chemist,  found  wax  to  consist  of  two  substances, 
one  soluble  in  boiling  alcohol,  and  which  he  called  cerin;  the  other  insoluble,  which 
he  has  named  myricin  ;  the  proportions  of  each  being  75  of  the  former,  and  25  of  the  latter. 
The  first  gives  brittleness,  the  last  unctuosity,  being  partly  of  the  natui-e  of  a  fixed  oil. 
Cerin,  when  obtained  from  wax,  will  form  margaric  acid,  a  product  of  saponified  fat ;  but 
wax  itself  wLU  not  make  a  soap  with  the  alkaUes,  a  property  which  distinguishes  it  from 
fats,  oils,  and  resins  :  neither  does  it  contain  clain  nor  steai  ine,  principles  in  the  latter 
substances  which  we  shall  describe.  Wax  unites  by  the  aid  of  heat  with  the  fixed  and 
volatile  oils,  and  with  resin :  with  difierent  quantities  of  oil  it  constitutes  the  cerates  of 
the  apothecaries. 

571.  Bi/  chemical  analysis  100  parts  of  wax  are  found  to  consist  of  carbon  80-4  ;  oxygen 
8-3;  hydrogen  11-3. 

572.  Wax,  it  has  already  been  stated,  cannot  be  kindled  unless  it  be  previously  reduced  into 
vapour,  which  requires  a  heat  of  300° ;  in  this  it  resembles  tallow  and  fat  oils.  Bleached 
wax  burns  with  a  very  pure  white  light,  without  any  offensive  smell,  and  with  much  less 
smoke  than  tallow;  and  as  it  is  less  fusible  than  the  latter  substance,  it  burns  well  with  a 
smaller  wick.  It  yields  in  burning  the  same  products  as  oil.  Bleached  wax  melts  at 
155°;  unbleached  at  142°;  while  tallow  melts  at  92°;  and  spermaceti  at  133°.  ̂ \^lite  wax 
is  in  some  degree  translucent,  but  not  so  much  so  as  spermaceti. 

573.  White  wax  is  sometimes  adulterated  with  white  lead,  to  increase  its  weight :  this 

may  be  detected  by  melting  the  wax  in  water,  when  the  lead  will  fall  to  the  bottom  of  the 
vessel.  Adulteration  by  mixing  tallow  or  suet  with  it  may  be  known  by  its  greasiness, 
by  a  dull  opaque  white,  and  its  wanting  that  transparency  which  pure  white  wax  possesses  ; 
as  also  by  its  disagreeable  odour  when  melted,  and  being  saponified  by  alkalies.  Pofafoe 
starch  is  another  ingredient  which  is  sometimes  fraudulently  mixed  with  white  wax.  This 

may  be  detected  by  digesting  the  wax  in  oil  of  turpentine  at  a  gentle  heat,  which  dissolves 
the  wax,  leaving  the  starch.  Spennaceti  is  also  employed  for  adulteration  ;  this  mixture 
hius  less  transparency  than  pure  wax,  and  it  melts  more  easily  :  the  surface  of  the  cake 
having  likewise  a  mottled  appearance.  Wax  is  also  adulterated  with  resin,  which  renders 
it  brittle  :  pea  meal  and  earths  are  likewise  said  to  be  employed.  The  presence  of  resin 
may  be  suspected  when  the  fracture  appears  smooth  and  sliining  instead  of  being  granular, 
and  it  may  be  detected  by  putting  small  pieces  into  cold  alcohol,  which  will  dissolve  the 
resin,  and  leave  the  wax  untouched.    Earth  or  pea  meal  may  be  discovered  by  remelting 
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id  straining  the  wax,  as  they  Tvill  be  left  behind.  When  wax  is  bought,  it  is  proper  to 
isak  each  cake,  for  it  is  not  unfrequently  the  case  that  some  impurities  are  in  the  centre, 
I J  outside  only  being  good. 
■'574.  Besides  our  large  supply  at  home,  a  great  deal  of  wax  is  imported  from  Russia,  the 
i3therlands,  Barbary,  the  west  coast  of  Africa,  Cuba,  and  North  America :  and  much, 
lure  would  be  imported  but  for  the  heavy  duty,  which  is  1/.  18s.  per  cwt. 
I  Vegetable  wax  will  be  described  among  the  vegetable  substances  employed  for  light 

Sect.  III. 

SPERMACETI. 

.i575.  Spermaceti  is  an  inflamviahle  substance,  ivhich  occurs  as  a  spongy",  oily  mass  in  the 
aad  of  a  species  of  whale  (Physeter  macrocephalus  or  cachalot').    It  is  contained  in  a  large iiangular  cavity  ten  or  twelve  feet  long,  and  four  or  five  feet  deep,  placed  above  the  fore 
rrt  of  the  skull ;  and  an  ordinary  sized  whale  will  yield  upwards  of  twelve  large  barrels, 
I  nearly  a  ton,  of  this  substance  in  a  crude  state.    Wliile  the  animal  is  living,  this  substance 
ffluid ;  and  when  the  whale  is  killed,  a  hole  is  made  in  the  outer  and  upper  part  of  the 
aad,  and  the  liquid  is  baled  out  in  buckets ;  it  solidifies  to  the  consistence  of  fat  on 
Moling.    The  sperm  oil  is  separated  from  this  by  dripping,  and  pressure  in  bags  ;  what 
issses  through  is  the  oil,  and  the  residue  is  the  crude  spermaceti,  which  is  packed  up  and 
nought  to  England  by  the  South  Sea  whalers  to  be  refined.    The  mode  of  refining  it  in 
lanufactories  is  as  follows.    The  crude  substance  is  put  into  bags  of  hair  or  woollen  stuff, 
:dd  subjected  to  a  press  till  it  becomes  hard  and  brittle,  and  till  no  more  oil  can  be  obtained 
oom  it.    It  is  then  broken  to  pieces,  and  thrown  into  a  vessel  with  boiling  water,  when 
1  melts,  and  the  impurities,  which  rise  to  the  surface  or  sink  to  the  bottom,  are  skimmed 
f  F  and  separated  by  straining.    The  spermaceti,  after  becoming  solid  on  cooling,  is  again 
rrown  into  a  boiler  with  water,  to  which  a  weak  ley  of  potash  has  been  added,  to  free  it  from 
ke  remainder  of  the  oil.    This  process  is  repeated  several  times  if  necessary;  after  which 
lee  spermaceti  is  poured  into  coolers,  where  it  concretes  into  a  hard  white  mass,  which, 
hhen  broken,^exh!bits  the  beautiful  flaky  crystalline  appearance  seen  in  the  shops. 
;  576.  Pure  spermaceti  has  very  little  taste  or  smell.    It  is  of  an  almost  silvery  white, 
iable,  semitransparent,  and  unctuous.    It  is  softer  and  more  brilliant  than  white  wax, 
lad  it  is  distinguished  from  every  other  species  of  concrete  oil  by  its  superior  transparency, 
iigh  lustre,  and  crystalline  texture.    It  melts  at  112°,  and  at  a  higher  temperature  it 
r.'aporates  with  little  alteration.    By  the  assistance  of  a  wick,  it  burns  with  a  clear  white 
lame,  superior  to  that  of  tallow,  and  without  any  disagreeable  odour.    By  long  exposure 
>  ■  the  air  it  acquires  a  yellow  tinge,  and  becomes  rancid  ;  but  it  may  again  be  purified  by 
tL'hig  washed  in  a  warm  ley  of  potash.    It  is  extensively  employed,  with  wax  and  olive 
ill,  in  making  ointment  for  medical  purposes.    It  possesses  also  the  property  of  softening 
bee  skin  ;  and  hence  it  is  used  by  ladies  for  pastes,  washes,  &c. ;  but  its  chief  use  at  present 
I  i  in  making  candles.    Some  have  sold  for  spermaceti  a  preparation  of  oil  taken  from  the 
I:  il  of  the  whale  instead  of  that  from  the  head  ;  but  this  kind  soon  turns  yellow  :  a  small 
uaantity  of  spermaceti,  indeed,  is  found  in  all  the  whale  tribe,  and  is  distributed  all  over 
Jaeir  bodies,  as  also  in  their  fat.    The  fat  of  all  fishes  contains  a  small  quantity  of  it. 

Sect.  IV. 

TAIXOW. 

577.  Tallow  is  a  variety  of  animal  fat  melted  down  and  clarified.  There  is  scarcely  any 
r.aimals  but  a  sort  of  tallow  may  be  obtained  from  them.  Those  which  yield  the  most, 
rre  the  bullock  and  sheep :  but  tallow  may  also  be  prepared  from  the  horse,  hog,  goat, 
reer,  and  bear.  It  is  employed  for  a  variety  of  purposes,  as  for  making  soap,  and  dressing 
rather,  but  chiefly  for  candles  ;  and  large  quantities  are  annually  imported  from  Russia, 
rrhe  fat  of  animals  is  usually  collected  between  the  skin  and  muscles,  in  the  interstices 
»-etween  the  muscles,  and  between  the  viscera.  It  is  composed  of  cellular  membrane, 
Biiclosing  an  oily  matter  of  various  degrees  of  consistence,  according  to  the  part.  Thus, 
iiuet,  lard,  marrow,  &c.,  are  varieties  of  this  substance,  which  is  very  analogous  in  its 
ihemical  properties  to  the  vegetable  fixed  oils  ;  but  the  suet,  being  the  firmest  kind,  is 
lihosen  for  making  tallow. 

578.  Tallow-chandlers  melt  tallow  by  chopping  the  fat,  as  it  is  taken  i'rom  oxen  and 
■iheep,  and  then  boiling  it  for  some  time  in  a  large  copper,  to  separate  the  tallow  from  the 
■ellular  membrane  ;  when  the  former  is  chiefly  extracted  by  this  means,  the  remainder  is 
mbjccted  to  the  operation  of  a  strong  iron  press,  and  the  cake  that  is  left,  after  the  tallow 
*s  expressed  from  it,  is  called  "greave:"  with  this  dogs  are  fed;  and,  it  is  said,  many  of 
lihe  ducks  and  pigs  that  supply  the  London  markets. 

579.  The  tallow  for  mould  candles  should  be  made  of  half  bullocks'  and  half  mutton 
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suet,  the  former  giving  firmness,  consistence,  and  gloss.  When  of  the  best  quality,  tallow 
is  white,  firm,  and  brittle  :  it  is  then  nearly  without  taste,  but  has  always  more  or  less 
of  an  oppressive  odour.  To  be  pure,  there  should  be  no  admixture  of  oil  or  grease  of 
any  kind,  and  it  is  to  this  species  of  adulteration  that  the  bad  quality  of  candles  is  chiefly 
owing.  It  is  very  important  that  too  great  a  proportion  of  mutton  suet  should  not  be 
used  ;  for  this  possesses  a  peculiar  principle  called  hirsine,  which  has  a  disagreeable 
odour  that  distinguishes  it  from  the  fat  of  other  quadrupeds,  and  which  occasions  it  some- 

times to  give  a  disagreeable  smell,  particularly  in  hot  weather.  Hogs'  fat  causes  candles 
to  gutter,  smell,  and  smoke  ;  and  the  ordinary  dipped  candles  are  very  often  adulterated  with 

kitchen  stufi'.  Tallow  is  sometimes  melted  in  a  vessel  heated  by  a  naked  fire,  which  is very  liable  to  injure  it :  it  is  much  better  to  employ  a  vessel  surrounded  by  steam :  a  little 
alum  is  put  in  with  the  taUow  to  harden  it. 

580.  Foreign  tallow  has  often  a  yellow  tinge,  and  frequently  contains  a  considerable 
portion  of  sebacic  acid :  it  is  generally  inferior  to  the  English  ;  but  Mr.  Parkes  informs  us 
in  his  Essaj'S,  that  the  former  may  be  purified  at  a  trifling  expense  by  chemical  means  ; 
and  by  the  proper  application  of  chemical  agents,  brown  tallow  may  be  rendered  beauti- 

fully white,  and  fit  for  the  best  purposes.  If  tallow  is  bad,  a  part  soon  becomes  converted 
into  acid  by  exposure  to  the  air;  and  this  renders  the  whole,  when  melted  together,  unfit 
for  the  making  of  candles. 

581.  The  method  recommended  for  separating  the  sebacic  acid  from  the  tallow,  is  that  of 
melting  it  in  water  containing  some  alkali.  But  old  tallows  may,  in  general,  be  sufficiently 
purified  from  their  rancidity  by  melting  them  upon  lime  water,  and  giving  a  considerable 
agitation  to  the  whole  mixture  :  when  the  water  is  again  suffered  to  subside,  it  will  be 
found  to  be  offensive  in  smell,  and  to  have  subtracted  most  of  the  impurities  of  the  tallow. 
Should  it,  however,  be  found  not  to  be  sufficiently  purified,  a  repetition  of  this  process  will 
be  found  effectual. 

582.  Hie  late  discovery  respecting  tallow,  by  which  it  is  shown  to  consist  of  two  substances 
stearine,  and  elaine,  will  be  described  in  Chap.  III.  Book.  IV.,  under  "  Composition 
Candles." 

Sect.  V. 

OIL. 

SuBSECT.  1.  —  General  Observations  on  Oil. 

583.  Of  all  the  substances  employed  for  procuring  artificial  light,  oil  is  the  most  ex- 
tensively used.  This  substance,  in  its  purest  state,  when  analysed  by  tlic  chemist,  is  found 

to  consist  of  carbon,  hydrogen,  and  a  small  proportion  of  oxygen ;  and  its  distinctive 
characters  are,  that  it  has  always  unctuosity,  is  insoluble  in  water,  not  uniting  with  it  by 
itself. 

584.  Oils  are  divided  into  two  great  classes ;  fat  or  fixed  oils,  and  volatile  or  essential 
oils. 

585.  Fixed  oils  are  so  called,  because  they  do  not  boU  or  become  volatilised,  and  do 

not  inflame,  until  they  are  heated  to  600°.  When  they  are  heated  nearly  to  this  point, 
they  begin  to  decompose,  and  give  out  a  vapour  which  is  very  inflammable,  and  which 
contitutes  carbonated  hydrogen  or  oil  gas.  The  oil  does  not  ignite,  indeed,  until  it  is 
brought  into  a  state  of  vapour ;  and  on  this  account,  as  we  have  before  stated,  wicks  are  ne- 

cessary, by  enabling  a  small  quantity  to  be  successively  exposed  to  a  high  temperature:  it 
then  burns  or  ignites  in  atmospheric  air,  a  large  quantity  of  light  and  heat  being  given  out 
by  its  combustion.  That  this  should  be  complete,  free  access  of  air  is  essential  ;  for  if  the 
supply  of  air  be  imperfect,  it  burns  with  a  black  smoke,  which  arises  from  a  portion  of 
carbon  vapour  escaping  without  being  burned,  as  explained  already.  It  is  the  fixed  oils 
that  are  usually  employed  in  procuring  artificial  light. 

586.  Volatile  or  essential  oils  are  seldom  used  for  this  purpose  ;  they  are  converted  into 

vapour  at  a  low  degree  of  heat,  and  their  great  volatility  renders  them  unsuitable  for  the 
ordinary  purposes  of  illumination. 

587.  Fluid  oil  is  procured  both  from  animal  and  vegetable  substances.  AVhcn  ob- 
tained from  animals  in  the  solid  state,  it  is  called  /afand  talloio,  which  have  been  already 

described  ;  fish  oil  is  generally  fluid.  _  , 
Fixed  vegetable  oil  occurs  in  plants,  associated  with  mucilage,  sometimes  in  the  fruits, 

as  in  nuts;  occasionally  in  the  pulp,  surrounding  the  seeds,  as  in  the  olive;  but  most 

frequently  in  the  seeds  themselves,  as  linseed,  rape-seed,  &c.  Some  vegetable  fixed  oils, 
which  are  fluid  in  tropical  climates,  are  solid  in  the  usual  temperature  of  this  country, 
such  as  cocoa-nut  oil  ;  and  it  may  here  be  observed,  that  the  state  of  solidity  or  fluidity  of 

all  oleaginous  substances  depends  merely  upon  the  temperature  to  which  they  arc  exposed. 
All  of  them  assume  the  solid  state  at  a  certain  temperature  peculiar  to  them  ;  an  oil  that 

is  always  fluid  in  India  may  be  generally  solid  in  our  climate.    Several  of  the  solid 
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I  vegetable  oils  have  received  the  name  of  vegetable  tallow  or  butter.  The  degree  of  cold 
at  which  oils  congeal  or  become  solid  varies  extremely. 

Of  all  the  families  of  plants  the  cruciform  is  the  richest  in  oleiferous  seeds  ;  and  next  to 

ihhem  are  the  Drupaeese  and  AmeutaceEP.  Nuts  contain  half  their  weight  of  oil.  The  seeds 
1  Df  the  Brassica  oleracea  and  campestris  one  third  ;  and  the  variety  called  colza  in  France 

ivwo  fifths.  .  .         ,     i,  .       ,>  •, 
588.  We  shall  treat  first  of  animal  oik  used  for  light :  and  afterwards  of  vegetable  oils. 

SuBSECT.  2. — Fish  Oils. 

589.  Tlie  oils  most  extensively  used  in  Britain  for  procuring  light  are  the  fish  oils.  Oil  is 

Libbtained  from  several  species  offish,  and  these  vary  somewhat  in  their  qualities. 

590.  Tlie  best  of  these  is  spermaceti  oil,  usually  advertised  as  sperm  oil.  This  is,  as  we 
sstated  when  describing  spermaceti,  the  oil  which  drains  from  the  crude  spermaceti  found 
im  the  head  of  the  spermaceti  whale,  and  also  from  the  fat  or  blubber. 

AVhen  analysed,  it  is  found  to  consist  of  carbon  78-00,  hydrogen  11-80,  oxygen  10-20. 
l(t  afi'ords  a  clear,  bright  flame,  without  smell,  and  it  is  on  that  account  generally  burned 
lin  Argand  lamps  in  the  best  apartments  in  Britain :  but  several  of  the  finer  kinds  of 
whale  and  seal  oil,  when  purified  by  forcing  them  through  animal  charcoal,  are  often  sold 
!>for  it.  The  spermaceti  whale  does  not  confine  itself  to  the  polar  regions,  but  is  found  in 
.iall  latitudes,  and  abundantly  in  the  equatorial  regions,  on  the  coast  of  Brazil,  the  Gulph 

oof  Guinea,  the  coasts  of  Australia,  and  Van  Dieman's  Land,  and  in  great  numbers  on  that 
cof  Japan.  The  sperm  whale  is  gregarious,  herds  of  four  or  five  himdred  sometimes  con- 
igregating  together  :  and  the  taking  of  them  is  accompanied  with  great  danger.  In  1836, 
'''G083  tons  of  sperm  oil  were  imported  into  London.  The  price  having  greatly  increased 
iiof  late,  the  consumption  of  it  is  much  less,  cheaper  fish  oils  being  employed,  and  likewise 
vvegetable  oils. 

591.  Greenland  oil,  or  commmi  train  oil,  is  the  produce  of  the  whale  called  Balcena 
}Mi/sticetus.  The  fat  or  blubber  of  this  animal  lies  under  the  skin  and  over  the  muscular 
tiflesh  :  it  is  usually  about  six  inches  in  thickness,  but  about  the  under  lip  it  is  two  or  three 
fiffeet  thick.  The  whole  quantity  yielded  by  one  of  these  animals  ordinarily  amounts  to 
iforty  or  fifty,  and  sometimes  to  eighty  or  more  hundred  weights.  Its  use  in  the  animal 
aappears  to  be  partly  that  of  poising  the  body  of  that  enormous  creature,  and  partly  to  keep 
iiits  flesh  warm  in  the  cold  regions  which  it  frequents.  Formerly,  the  boiling  down  the 
Vblubber  into  train  oil  was  performed  where  the  whales  were  caught ;  but  of  late,  it  has 
^become  the  practice  to  pack  it  up  in  casks  after  it  is  cut  ofiE,  and  to  bring  it  home  to  ex- 
rtract  the  oil.  In  young  whales,  this  fatty  matter  resembles  hog's  lard;  but  in  old  animals 
lit  is  of  a  reddish  colour.  When  the  blabber  arrives  in  England,  it  is  generally  somewhat 
rrancid,  and  to  separate  the  oil,  it  is  put  into  a  large  reservoir  that  will  hold  about  twenty 
I  tuns,  in  the  bottom  of  which  there  is  a  wire  grating  to  suffer  the  oil  to  drain  through  and 
sstop  the  blubber.  The  membraneous  matter  tha£  remains  is  called  finks,  and  is  burnt 
i  into  animal  charcoal.  The  oil  that  is  run  out  is  led  into  another  vessel,  where  it  is  left 

!'for  two  or  three  days  to  settle  ;  and  after  that  it  is  put  into  a  copper  and  heated  to  225°. TThis  causes  the  mucilaginous  matter  to  settle  to  the  bottom,  and  destroys  the  rancidity  of 
I  the  oil.  To  prevent  the  adhesion  of  the  mucilage  to  the  bottom  of  the-boiler,  some  water 
i-is  poured  on  the  top  of  the  oil  when  it  has  cooled  by  drawing  off  the  fire  :  the  water 
fpasses  down  through  the  oil  to  the  bottom,  and,  uniting  to  the  mucilage,  prevents  its 
iiadhesion.    The  purified  oil  at  the  top  is  then  run  off  into  casks  for  use. 

This  oil  is  of  a  reddish  or  yellowish  colour  :  when  burned  in  common  lamps,  it  gives 
•  out  a  strong,  unpleasant  odour,  particularly  if  unpurified,  and  therefore  is  seldom 
employed  within  doors,  but  confined  to  street  lamps,  and  other  out-of-door  purposes. 

1  Burnt  in  an  Argand  lamp,  the  oil  gives  no  bad  smell,  but  a  quantity  of  oily  matter 
(Collects  upon  the  wick,  which  clogs  up  the  passage  for  air,  and  impedes  the  combustion. 
I  By  purification,  indeed,  it  may  be  rendered  more  limpid,  and  its  odour  less  offensive ; 
tbut  it  is  always  inferior  to  spermaceti  oil.  By  recent  improvements  in  lamps,  which  will 
the  described,  it  is  burned  without  any  bad  smell,  and  without  clogging  the  wicks. 

592.  The  Whale  fishery  is  of  great  antiquity  ;  and  the  Norwegians  are  supposed  to  have 
'been  the  first  who  attempted  the  perilous  enterprise  of  killing  the  whale.  The  Biscayans 
(engaged  in  a  regular  whale  fishei-y  in  the  12th  century  ;  but  the  whales  then  caught  were 
'  of  a  small  size,  and  were  employed  as  food  :  whalebone  appears  to  have  been  then  used 
I  for  the  first  time.  Greenland  whales  now  seldom  frequent  the  Bay  of  Biscay,  confining 
I  themselves  to  the  icy  seas,  where  their  haunts  are  eagerly  sought  for.  When  the  whale 
I  fishery  was  first  prosecuted  on  the  coast  of  Spitzbergen,  the  whales  appeared  in  great 
I  numbers,  and,  showing  no  signs  of  fear,  were  easily  taken  :  but  as  the  animals  began  to 
1  experience  the  effects  of  the  stratagems  and  power  of  man,  they  retreated,  first  to  the  open 
■  sea,  and  finally  under  the  great  banks  of  ice.  Greenland  whales  are  now  becoming  more 
:  scarce,  probably  on  account  of  the  great  destruction  made  of  thein ;  and  on  this  account 
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train  oil  is  more  diffioilt  to  bo  procured.  The  polar  regions  in  tlie  southern  hemisphere 
are  now  resorted  to  for  the  wliale  fishery.  The  invention  of  gas  light,  however,  for  lighting the  streets,  has  much  diminished  the  demand  for  whale  oil. 

593.  There  are  various  other  fish  oils,  used  either  for  giving  light,  or  for  various  manu- 
facturing purposes. 

Iceland  whale  oil,  or  fin-fish  oil,  from  the  Balana  nordcaper,  also'from  the  Balanoptera  gib- da.  Sea  unicorn  oil,  from  the  Monodon  vulyaris,  finer  than  any  other  kind  of  whale  oil.  Por- 
poise oil,  from  the  Delphinns  Fhoca:na,  of  a  fine  quality.  Sword  fish  oil,  from  the  Dclphimis 

gladiator,  of  excellent  quality.  Sea  lion  oil,  from  the  Phoca  leonina.  Seal  oil,  from  the 
Phoca  vilulina.  Morse  oil,  or  sea-cow  oil,  from  the  Triahicus  rosmarus.  For  various 
manufacturing  purposes,  there  are,  shark  oiV  from  the  barking  shark ;  cod  oil,  from  the 
liver  of  the  cod  ;  herring  oil,  obtained  by  pressing  herrings  when  they  are  very  plentiful; 
conger  oil,  from  the  conger  eel  ;  pilchard  oil,  by  pressing  that  fish. 

594.  Fish  oil  requires  to  be  petrified,  before  it  is  fit  for  burning.  At  first  it  is  very  thick  ; 
but  on  standing,  a  whitish  mucilaginous  matter  is  deposited,  and  the  oil  becomes  trans- 

parent.   It  is  then  of  a  reddish-brown  coloui-,  and  has  a  disagreeable  smell. 
The  modes  of  purifying  it  are  in  general  kept  secret  by  manufacturers  :  but  the  follow- 

ing processes  have  been  practised  with  some  success. 
If  one  or  two  per  cent,  of  sulphuric  acid  be  added,  the  mixture  assumes  instantly  a  dark 

green  or  brown  hue,  and  when  allowed  to  stand  quietly  for  some  time,  deposits  a  dark 
coloured  matter,  which  consists  of  a  chemical  combination  of  the  sulphuric  acid  with  a 
body  thus  separated  from  the  oil,  which  becomes,  in  consequence,  more  limpid  and  burns 
with  a  brighter  flame,  especially  after  it  is  washed  with  steam,  and  clarified  by  repose  »nd 
filtration.    Any  remaining  moisture  may  be  expelled  by  the  heat  of  a  water  bath. 

Oil  has  been  purified  by  agitating  it  violently  with  one  sixth  of  spring  water,  and  then 
letting  it  rest  for  48  hours  :  the  transparent  oil  will  then  be  found  swimming  at  the  top, 
while  all  the  feculencies  will  have  subsided  to  the  bottom  with  the  water.  Rape  oil  so 
treated  has  been  found  to  burn  as  well  as  spermaceti.  A  chum  answers  the  purpose  of 
performing  the  operation,  with  a  cock  to  draw  ofp  the  oil.  Some  use  lime  water  in  pre- 

ference to  that  of  springs. 
Whale  oil  may  also  be  purified  without  heat,  by  filtering  several  times  through  char- 

coal. For  this  purpose  some  employ  the  long  cylindrical  bags  used  by  the  sugar  refiners, 
which  are  made  of  stout  canvass  and  lined  with  flannel,  so  as  to  admit  of  a  thickness  of 
an  inch  of  powdered  charcoal,  which  detains  the  impurities  of  the  oil.  After  passing 
through  this  filter,  the  oU  is  put  into  a  cistern  containing  water  at  the  bottom  to  the  depth 
of  about  six  inches,  in  which  blue  vitriol  is  dissolved  in  the  proportion  of  an  ounce  to 
every  twenty  gallons  of  water  :  this  divests  the  oil  of  any  remaining  impurities,  and  like- 

wise of  the  greater  part  of  its  unpleasant  smell.  It  is  further  cleaned  by  a  second  washing 
in  another  cistern  of  water,  where  it  is  allowed  to  remain  for  several  days,  and  again  it  is 
filtered  through  charcoal,  and  lastly  through  flannel. 

A  patent  has  been  taken  out  for  clarifying  oil  by  means  of  heat :  the  oil  is  put  into  a 
tin  kettle,  which  is  fixed  within  another  somewhat  larger,  and  having  water  in  the  manner 
of  a  glue  pot ;  or  steam  may  be  introduced  between  the  two :  a  close  case  is  fitted  on,  and 
openings  are  made  for  supplying  water  and  oil,  and  also  for  placing  a  safety  valve.  By 
keeping  the  oil  some  time  in  a  moderate  heat,  a  portion  of  the  mucilage  and  other  useless 
ingredients  rise  to  the  surface  as  scum,  and  another  coagulates  and  sinks  to  the  bottom, 
the  oil  remaining  pure.  One  advantage  which  this  method  has  over  that  by  exposure  to 
the  air  and  sun,  is,  that  it  can  be  practised  at  all  times  and  states  of  weather. 

Dossie's  process  for  purifying  fish  oil  is  as  follows  : — Add  one  ounce  of  pulverized  chalk 
and  half  an  ounce  of  slaked  lime,  to  a  gallon  of  crude  fetid  fish  oil,  then  stir  in  carefully 
half  a  pint  of  water.  The  stirring  is  to  be  repeated  after  an  hour  has  elapsed,  and  at 
other  convenient  intervals,  for  two  or  three  successive  days:  then  add  an  ounce  of  pearl 
ashes,  dissolved  in  four  ounces  of  water,  and  continue  the  stirring  at  intervals,  for  some 
hours.  Next  add  a  solution  of  two  ounces  of  salt  in  one  pint  of  water,  and  agitate  the 
mixture  occasionally  during  the  next  two  days.  Now  the  whole  ought  to  stand  still  for 
several  days,  when  the  brine  will  separate  from  the  oil,  which  will  be  greatly  improved 
both  in  smell  and  colour.  Should  a  greater  degree  of  purity  be  required,  the  propor- 

tion of  pearl  ashes  ought  to  be  increased  ;  and  the  period  intervening  between  the  addition 
of  the  salt  water  prolonged  :  lastly,  if  the  same  operation  be  repeated,  and  the  quantity  of 
ingredients  reduced  one  half  each  time,  the  oil  may  be  brought  to  a  very  light  colour, 
and  its  smell  rendered  equally  sweet  as  the  common  spermaceti.  By  this  treatment,  it  is 
said,  the  coarsest  cod  or  seal  oil  may  be  made  to  burn  well. 

The  fullowinq  process  for  purifying  fish  oil  is  given  in  "  Brewster's  Journal."  Dissolve 
about  one  pouiid  of  chloride  of  Vime  in  about  one  gallon  of  water,  draw  off  the  clear  solu- 

tion, and  mix  it  thoroughly  with  about  one  hundred  weight  of  the  putrid  oil ;  then  add 
about  three  ounces  of  sulphuric  acid,  previously  diluted  with  sixteen  or  twenty  parts 

of  water,  and  boil  with  a  gentle  heat,  till  the  oil  begins  to  drop  clear  from  a  spatula. 
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\\fter  the  ebullition  is  finished,  draw  off  the  oil  into  a  cooler,  and  allow  it  to  remain  at 
■i  cst  for  a  few  days.  The  quantity  of  chloride  of  lime  must  be  varied  according  to  the 
jutridity  of  the  oil.   By  this  the  oil  will  be  deprived  of  its  disagreeable  odour. 

595.  Oil  for  the  purjxise  of  artificial  liyht  should  be  kept  from  exposure  to  the  dir.  Fat 
-  lils  may  be  preserved  fresh  for  a  long  time  in  vessels  perfectly  closed  ;  but  if  exposed  to 

hhe  air,' they  thicken,  and  at  last  become  rancid,  by  the  formation  of  a  peculiar  acid  called 'ihe  sebacic  acid,  in  which  state  they  are  less  combustible,  and  give  an  offensive  smell, 
rriiis  may  be  removed  in  a  great  degree,  and  the  rancidity  destroyed,  by  boiling  the  oil 
jvith  a  little  water  and  a  little  magnesia  for  a  quarter  of  an  hour  to  neutralise  the  acid, 
1  The  boiling  must  be  continued  till  the  oil  will  no  longer  redden  litmus  paper. 

SnBSECT.  3.  —  Vegetable  Oils  used  for  Light. 

596.  On  the  Continent  lamps  are  chiefly  supplied  with  these  ;  and  since  sperm  oil  has 
oecome  so  dear  with  us,  they  are  much  employed  here.  Some  of  these  are  cheaper 
[than  the  fish  oils,  but  require  the  consumption  of  a  greater  quantity  to  give  the  same  light. 

597.  Olive  oil  is  too  costly  in  Britain  to  be  generally  used  in  lamps  ;  but  in  France  and 

Ir.'taly,  where  it  is  much  cheaper,  it  is  extensively  employed  in  this  way.  It  burns  with  a ?oeautiful  white  light  equal  to  wax,  is  not  apt  to  cloy  the  wick,  and  gives  no  offensive  smell 

tin  burning.  (See  a  more  particular  description  of  oUve  oil  in  Book  VII.  "  On  Food," 
^ect.  10.  Chap.  VII.) 

598.  Rape  oil  is  made  from  the  seeds  of  Brassica  napus.  Linn.,  chiefly  in  Flanders.  The 
bil  is  expressed  by  a  mill  constructed  on  purpose.  It  has  a  yellow  colour,  and  a  peculiar 
■limell.    It  is  much  used  on  the  Continent. 

599.  The  oil  of  tobacco  seeds,  and  of  belladonna  seeds,  are  perfectly  mild,  and  are  burned 
nn  lamps  in  Germany,  though  the  oil  cakes  of  both  are  poisonous. 

600.  Oil  of  plum  stones  is  used  at  Wirtemberg  for  lamps. 
601.  Colza  oil.  In  France  and  the  Netherlands  they  extract  from  the  seeds  of  a  spe- 

i  jies  of  cabbage,  Brassica  arvensis  oliefera,  an  oil  called  colza,  which  they  use  in  lamps,  or 
i  :or  the  fabrication  of  soft  soap.  The  seed  is  beaten  out  like  grain,  and  the  oil  is  procured 
t  oy  pressure ;  but  to  prepare  it  for  burning  it  is  purified,  or  deprived  of  its  mucilage  and 
loolouring  matter.  To  effect  this,  two  parts  of  concentrated  sulphuric  acid  are  mixed  with 
1100  parts  of  oil,  and  well  stirred  until  the  acid  combines  with  the  mucilage  and  colouring 
[imatter,  which  are  gradually  precipitated  in  flakes  of  a  blackish  green  colour  ;  after  which, 
i-n  order  to  separate  the  acid,  a  quantity  of  water  equal  to  double  that  of  the  oil  is  added ; 
i!  he  whole  is  agitated,  and  left  to  settle  for  ten  days,  at  the  end  of  which  time  the  oil 
"ivhich  is  upon  the  water  is  decanted  into  tubs,  in  the  bottom  of  which  are  holes  filled  with 
f'lotton,  through  which  the  oil  filters  in  a  purified  state.  The  same  method  of  purification 
i-s  applicable  to  all  oils  expressed  from  seeds.  The  oil  of  colza  is  of  a  pale  yellow  colour, 
Vias  very  little  odour,  and  an  agreeable  sweetish  taste.  It  is  analogous  to  rape  oil,  but 
^iiuperior. 

602.  Cocoa-nut  oil.  This  oil  is  extracted  from  the  fruit  of  the  Cocos  nucifera.  When  it 
•  vas  first  imported  into  this  country  from  America,  it  was  of  very  limited  utility,  since  it  was 
r  iot  sufficiently  fluid  in  our  climate  to  burn  in  lamps,  except  in  those  of  a  particular  con- 
■itruction.  A  piece  of  metal  which  was  heated  by  the  flame  communicated  with  oil,  and  thus 
ktept  it  fluid  ;  but  this  was  an  inelegant  contrivance,  and  the  oil  did  not  come  much 
iiinto  use.  The  lamp  used  for  burning  is  described  in  Sect.  14.  Chap.  IV.  Lately  the 
discoveries  of  Chevreuil  and  Bracconot  have  been  applied  to  this  substance ;  and  it  has  been 
'■leparated  into  its  stearine  and  elaine,  the  fonner  being  employed  in  the  manufacture  of 
;L;andles,  while  the  elaine  is  used  for  other  purposes.    (See  "  Cocoa-nut  Candles.") 

603.  Palm  oil.  This  is  a  vegetable  oil  which  is  solid  in  the  usual  temperature  of  this 
r!;limate,  and  is  now  extensively  imported  from  Africa,  and  employed  in  the  manufacture 
t>f  candles  and  soap.  The  stately  palm  tree  from  which  it  is  obtained,  the  Cocos  buti/racca, 
j^rows  abundantly  on  the  coast  of  Africa  and  Brazil.  The  fruit  consists  of  a  thick -shelled 
'  itone  of  a  dark  colour,  covered  by  a  succulent  pulp,  and  it  grows  in  clusters  at  the  base 
»f  the  leaves.  It  affords  two  kinds  of  oil ;  one  of  which  is  yellow,  obtained  from  the  pulp 
hy  expression;  the  other,  a  white  oil,  procured  in  a  similar  manner  from  the  kernel  con- 
inained  within  the  stone.  It  is  the  yellow  oil  which  has  been  chiefly  brought  here.  It  is 
Kiad  in  immense  quantities  in  Guinea  and  Sierra  Leone.  In  its  natural  state  in  that  cli- 
fimate  it  is  always  fluid,  and  the  negroes  use  it  to  eat  with  their  rice,  or  to  fry  fish  in  ;  and 
t  seems  to  be  as  important  to  them  as  butter  to  us,  or  as  olive  oil  in  Italy.    It  melts  at 

'>iAP.    The  white  oil  is  in  smaller  quantity,  and  is  always  solid,  even  in  Africa.  The 
'.negroes  employ  it  to  oil  their  skins  with,  and  it  preserves  them  nice  and  soft ;  while,  at  the 
iame  time,  it  prevents  too  great  an  excretion  of  perspirable  matter.    The  kernel  of  the 

f  'riiit  is  of  an  agi-eeablc  flavour  when  eaten. 
Slearine  is  likewise  procured  from  this  palm  oil  for  candles  by  the  following  process  t  ■ 

IThe  thick  oil,  called  "butter  of  i)aiin,"is  kept  for  two  hours,  with  the  addition  of  a  little K  2 
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water,  in  a  Papin's  digester,  having  the  valve  loaded  -with  tlie  pressure  of  two  or  three 
atmospheres.  After  this  process  it  is  subjected  to  an  hydraulic  press,  which  forces  out 
the  elaine  or  fluid  oil,  leaving  the  stearine  l)ehind.  Both  products  are  then  bleached  to 
deprive  them  of  their  yellow  colour.  Stearine  is  likewise  procured  from  the  oil  that  is 
extracted  from  the  kernels. 

In  the  account  of  a  late  voyage  up  the  river  Niger  in  Africa,  we  are  informed,  that 
palm  oil  is  produced  in  immense  quantities  by  the  negroes  about  the  town  of  Eboa,  and 
is  collected  in  small  gourds,  from  which  it  is  emptied  into  puncheons ;  and  that  it  may  be 
purchased  there  for  about  four  shillings  per  ton.  In  1808,  the  import  did  not  exceed  one 
or  two  hundred  tons  per  annum :  it  is  now  nearly  14,000  tons,  having  been  trebled  in 
the  last  eight  years.  The  increase  in  the  quantity  of  palm  oil  procm-ed  by  the  negi-oes 
for  exportation  proves  their  industi'ious  dispositions. 

604.  Vegetable  wax.  A  species  of  wax  exists  ready  formed  in  many  vegetables.  The 
varnish  on  the  leaves  of  some  trees  consists  of  it,  as  also  that  on  the  skins  of  plums  and 
other  fruits.  It  is  found  likewise  in  the  juices  of  many  trees,  which  yield  it  so  abun- 

dantly that  wax  is  thus  collected  and  employed  for  making  candles. 
605.  Myrtle-berry  wax  is  a  vegetable  substance,  intenuediate  between  wax  and  fixed 

oil,  which  becomes  concrete  at  the  ordinary  temperature  of  this  climate,  and  is  used  for 
making  candles  in  Louisiana,  and  other  parts  of  North  America.  It  is  the  produce  of  the 
Myrica  cerlfera,  known  familiarly  by  the  name  of  the  candle-berry  myrtle.  The  tree 
grows  to  the  height  of  from  four  to  twelve  or  eighteen  feet,  being  tallest  in  the  warmer 
regions  :  it  has  a  considerable  resemblance  to  the  common  myrtle.  The  seeds,  which  are 
of  the  size  of  a  pepper-corn,  grow  in  large  bunches,  and  are  coated  with  wax  that  ap- 

proaches to  the  nature  of  bees'  wax,  though  a  distinct  substance.  The  fniit  ripens  in 
November  or  December  ;  and  being  stripped  from  the  branches,  it  is  thrown  into  large 
iron  pots  containing  water,  which  is  boiled  as  long  as  any  waxy  matter  continues  to 
rise.  The  melted  wax,  or  vegetable  tallow,  is  then  skimmed  off,  and  is  re-melted  and 
clarified.  Its  appearance,  when  cold,  is  much  like  that  of  bees'  wax  ;  but  its  colour  is 
a  dirty  green.  When  formed  into  candles,  it  is  generally  mixed  with  about  one  fourth 
of  its  weight  of  tallow.  It  gives  a  clear  and  steady  light,  nearly  equal  to  wax  candles  : 
it  never  gutters,  and,  while  it  is  burning,  produces  an  extremely  pleasant  balsamic  odour. 
This  substance  is  prepared  for  commerce  along  the  Canadian  lakes.  One  of  the  best 
of  these  shrubs  will  yield  near  seven  pounds  of  berries  ;  and  four  pounds  of  these  will 
produce  one  pound  of  wax.  The  candles  are  dearer  than  tallow,  but  cheaper  than  wax. 
They  can  be  bleached  quite  white  by  chlorine,  and  an  agreeable  soap  is  also  made  from 
the  wax. 

606.  The  Piney,  or  tallow  tree  of  India  and  China  (Croton  sebiferum')  has  supplied  for ages  the  inhabitants  of  these  countries  with  a  material  for  candles.  The  tree  much 
resembles  the  pear  tree  ;  and  it  is  the  fruit  that  affords  a  combustible  substance,  which 
partakes  of  the  nature  of  wax  and  of  oil ;  and,  from  its  appearance,  may  not  be  inaptly 
termed  a  tallow.  The  method  of  preparing  this  material  is  simply  to  boil  the  fruit  in 
water,  when  the  tallow  is  soon  found  to  rise  to  the  surface  in  a  melted  state,  and  on 
cooling  forms  a  solid  cake.  Thus  obtained,  the  piney  tallow  (piney  is  the  native  name 
of  the  tree  that  produces  it)  is  generally  white,  sometimes  yellow,  greasy  to  the  touch, 
with  some  degree  of  waxiness,  almost  tasteless,  and  has  a  rather  agreeable  odour.  It 
melts  at  a  temperature  of  97^°,  and  consequently  remains  solid  in  tlie  climate  of  India, 
in  which  respect  it  differs  from  palm  or  cocoa-nut  oil.  Wrapped  up  in  folds  of  blotting 
paper,  and  submitted  to  strong  pressure,  scarcely  any  oil  or  elaine  is  expressed  to  imbue 
the  inmost  fold.  Its  tenacity  and  solidity  are  such,  that  when  cast  in  a  rounded  form  ol 
nine  pounds  weight,  the  force  of  two  strong  men  was  not  suflicicnt  to  cut  it  asunder  with 
a  fine  iron  wire  ;  and  even  with  a  saw,  there  was  considerable  difficulty  in  eflFecting  a  di- 

vision. When  manufactured  into  candles,  it  comes  with  facility  from  the  moulds,  thus 
differing  from  wax,  which  does  not  readily  admit  of  being  cast.  It  gives  as  bright  a  light 
as  tallow,  and  has  an  advantage  over  that  material  in  being  free  from  unpleasant  smell, 
and  in  not  emitting  a  disagreeable  odour  when  extinguished.  It  unites  in  all  proportions 
with  wax,  spermaceti,  and  with  tallow,  and  forms  compounds  with  the  two  former,  inter- 

mediate in  their  melting  points. 
It  may  be  imported  into  this  country  at  less  than  one  fourth  the  price  of  wax  ;  and, 

although  it  does  not  possess  all  the  advantages  of  that  substance,  it  is  considerably  sujjo- 
rior  to  animal  tallow.  It  is  in  use  only  in  the  town  of  Mangalore  (province  of  Canara). 
and  is  there  employed  medicinally  as  an  external  application  for  bruises  and  rheumatic 

pains  :  and  likewise,  when  melted  with  the  resin  of  the  same  tree,  it  is  used  as  a  substi- 
tute for  tar  in  paying  the  bottoms  of  boats. 

607.  A  liqht  yrccn  vegetable  wax  is  common  on  the  Malabar  coast,  which  is  easily 

blanched,  and  gives  a  beautiful  light ;  and  it  is  thought  it  might  be  imported  with  advan- 
tage. . 

608.  A  mineral  wax,  called  ozocerite,  found  at  the  foot  of  the  Carpathian  mountains,  is 
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sstated  to  be  used  in  Moldavia  for  making  candles  ;  but  it  is  inferior  to  bees'  wax,  and  is cof  a  brown  colour,  but  may  be  bleached. 
609.  The  turpentine  of  fir  trees  is  used  for  burning  in  lamps  in  countries  where  it  is 

!  plentiful,  and  where  the  people  are  unacquainted  with  the  manufacture  of  candles,  as  is 
I  the  case  in  the  Landes  in  the  south  of  France  ;  but  it  gives  a  great  deal  of  smoke. 

610.  The  essential  oil  of  turpentine  gives  also  too  much  smoke  and  smell  to  be  used  in 
1  lamps  by  itself,  and  is  likewise  too  inflammable  and  volatile  :  but  a  mixture  of  turpentine 
uund  alcohol  gives  a  dense  and  brilliant  light,  although  alkohol  by  itself  yields  a  feeble 
t  flame.  This  mixture  has  likewise  been  used  for  lamps  under  tea-kettles  and  tea-urns, 
\with  incombustible  wicks  of  asbestos,  or  fine  wire,  or  cotton  :  it  is  cheaper  than  spirit  of 
\wine  alone,  and  gives  no  stains  ;  but  it  is  not  altogether  free  from  smell. 

611.  Large  splinters  of  resinous  wood  are  used  in  many  countries,  and  have  been  used, 
tno  doubt,  from  the  earliest  periods,  among  the  lower  classes,  instead  of  candles.  This  is 
t  frequently  done  in  Ireland,  where,  in  the  bogs,  large  quantities  of  pine  are  found  deeply 
t  buried,  and  which  have  lain  there  for  many  ages :  when  dug  up,  these  are  rended  like 
I  laths,  and  dried,  when  they  burn  readUy,  giving  a  good  deal  of  flame  and  light,  and  are 
I  used  in  their  dwellings  by  multitudes  of  the  peasantry,  particularly  in  the  province  of 
1  Ulster.  Similar  slips  of  resinous  wood  are  used  also  in  North  America,  and  in  the  High- 
;  lands  of  Scotland. 

Sect.  VI. 

BITUMINOUS  SUBSTANCES  USED  FOR  LIGHT. 

612.  Bituvien  is  a  very  inflammable  substance,  and  is  extensively  employed  in  some 
I  countries  for  procuring  light  by  burning  it  in  lamps.  It  is  a  natural  substance  found 
•  in  two  states,  petroleum  and  naphtha.  These  issue  from  the  eatth  in  springs,  and  are  col- 
1  lected  in  wells.  Petroleum  is  blackish  brown,  about  the  consistence  of  common  tar,  and 
1  has  a  strong  disagreeable  odour.  Naphtha,  when  pure,  is  colourless,  and  thin  as  water, 
t  but  having  the  same  bituminous  odour  as  petroleum.  It  is  more  rare  than  petroleum : 
:  and  the  latter  is  supposed  to  proceed  from  the  naphtha  having  imbibed  oxygen  from  the 
:air.  Pure  naphtha  consists  of  only  hydrogen  and  carbon,  without  any  oxygen  ;  but  the 
:  latter  element  is  one  of  the  constituents  of  petroleiun.  Naphtha  is  highly  volatile  and 
1  inflammable ;  it  may  be  procured  from  petroleum  by  distillation,  and  appears  to  have  the 
!  same  relation  to  it,  as  the  essential  oil  of  turpentine  has  to  the  crude  turpentine  as  it 
I  comes  from  the  tree.  Both  these  fluids  are  found  in  vast  abundance  in  Persia  and  the 
IBirman  empire,  where  they  are  the  only  substances  burned  in  lamps  for  light.  They 
:  are  likewise  met  with  in  some  parts  of  Italy ;  and  are  employed  for  this  purpose  in  the 
(city  of  Genoa,  Modena,  &c.  The  wells  of  petroleum  in  the  Birman  empire  are  said  to 
} yield  400,000  hogsheads  annually.  Naphtha  aifords  a  bright  white  flame,  but  the  bitu- 
I  minous  odour  is  unpleasant. 

613.  Lately  a  liquid  has  been  procured  by  distillation  from  coal  tar,  having  most  of  die 
ipropertics  of  naphtha,  and  which  is,  indeed,  nearly  identical  with  that  substance  :  it  is 
I  employed  as  the  solvent  of  caoutchouc,  and  it  is  likewise  used  for  burning  in  a  peculiar 
1  lamp ;  but  it  has  a  disagreeable  bituminous  odour.  This  coal  naphtha  must  not  be  con- 
!  founded  with  the  true  naphtha  mentioned  above. 

Another  substance  is  frequently  sold  under  the  name  of  naphtha,  which  is  procured  oy  the 
(distillation  of  wood,  in  the  process  of  making  acetic  acid  or  wood  vinegar,  and  is  known 
tto  chemists  by  the  name  ot  pyroligneous  ether,  and  sometimes  by  that  pyroxilic  spirit. 
lit  is  highly  inflammable,  more  volatile  than  spirits  of  wine,  and  burns  very  well  in  a 
'spirit  lamp:  being  cheaper  than  spirits  of  wine,  it  is  sometimes  used  instead  of  it  for 
1  lamps ;  but  what  is  advertised  as  naphtha,  at  7s.  6c?.  a  gallon,  is  said  to  be  a  mixture  of 
tthis  with  oil  of  turpentine.  It  affords  a  flame  clear  and  brilliant;  and  has  the  advantage 
f  of  not  giving  any  smoke,  nor  causing  greasy  stains  by  dropping. 

CHAP.  in. 

CANDLES. 

614.  Candles,  from  their  portability  and  other  qualities,  supply,  upon  the  whole,  the 
I  most  convenient  and  the  most  general  mode  of  obtaining  artificial  light  for  domestic 
I  purposes.  Until  lately,  two  substances  only,  wax  and  tallow,  were  known  as  materials 
I  for  candles  :  spermaceti  was  next  introduced,  and  at  present  various  substances,  as  stearinc, 
■  &c.  are  added. 

K  3  . 
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Book  I\'. 
Sect.  I. 

WAX  CANDLES. 

615.  The  making  of  wax  candles  is  seldom  altempted  in  domestic  economy  in  this  countn/. 
There  are  three  methods  ofmakiny  them:  1.  by  hand;  2.  by  the  ladle;  and,  3.  by  drawinf^. 

GIG.  In  the  first  method,  the  -wax  is  first  softened  and  worked  well  by  hand  in  a  kettle 
of  warm  water ;  it  is  then  taken  out  in  pieces,  and  gradually,  bit  by  bit,  disposed  round  a 
cotton  wick  slightly  twisted,  which  is  hung  upon  a  hook  in  the  wall,  beginning  at  the 
bottom,  and  proceeding  to  the  upper  part.  To  prevent  the  wax  from  adhering  to  the 
bauds,  they  are  rubbed  over  with  olive  oil,  or  lard.  When  the  candles  have  acquired  a 
sufficient  size,  they  are  made  perfectly  round  and  smooth  by  rolling  them  upon  a  table 
of  hard  wood,  with  a  board  made  of  box,  that  is  kept  constantly  moistened  with  hot  water 
to  prevent  the  adhesion  of  the  wax.  This  method  is  employed  in  domestic  establishments 
in  warai  climates,  where  peopla  often  make  their  own  candles. 

617.  /)(  making  wax  candles  hy  the  ladle  the  wicks  are  suspended  from  a  short  rod  or  a 
circle  of  iron  over  a  tinned  copper  vessel,  containing  melted  wax  ;  a  large  ladle  full  of  this 
is  poured  gently  and  repeatedly  on  the  tops  of  the  wicks,  till  the  candles  have  acquired  a 
proper  size  :  they  are  then  rounded  and  smoothed  by  rolling  on  a  table  as  before  mentioned. 

618.  The  third  method,  by  drawing,  is  usually  employed  when  candles  are  manufactured 
upon  a  great  scale.  The  wicks  in  great  lengths  are  made  to  go  through  a  vessel  of  wax 
kept  melted,  and  as  they  come  out  of  the  wax,  they  pass  through  holes  in  a  plate  of  metal 
in  the  way  that  wire  is  drawn,  only  instead  of  passing  them  through  holes  each  one  smaller 
than  the  other,  they  are  passed  through  holes  successively  larger,  the  candles  increasing 
in  size  by  being  drawn  again  and  again  through  the  melted  wax.  These  long  cylinders  are 
afterwards  cut  into  the  proper  length  for  candles. 

Gl  9.  In  France  the  wax  candle  is  termed  bougie,  to  distinguish  it  from  tlie  tallow  candle, 
called  chandellc.  Spermaceti  candles  are  bougies  diaplianes.  The  best  wax  candles  are 
made  at  Le  Mans,  and  have  hence  been  named  Bougies  de  Mans. 

620.  Wax  tapers  are  of  two  kinds.  The  first  are  larger  than  a  candle,  and  used  in 
church  solemnities,  funeral  processions,  &c.  The  use  of  hghts  in  religious  ceremonies  is 
of  long  standing.  The  ancients  used  them  in  their  sacrifices ;  and  they  were  introduced 
into  Christian  churches  probably  from  the  necessity  of  procuring  artificial  hght  where  the 
windows  were  very  small,  and  before  glass  came  into  general  use.  They  are  still  much 
employed  in  Roman  Catholic  churches.  The  wicks  of  tapers  are  made  of  half  cotton  and 
half  flax,  and  the  wax  is  poured  on  them  by  a  ladle  repeatedly  until  they  have  acquired 
sufiicient  thickness.  They  are  then  rolled  while  a  little  soft,  upon  a  smooth  table.  Small 
luax  tapers  are  drawn  in  the  same  manner  as  wax  candles,  and  afterwards  made  np  into 
coils,  for  various  domestic  purposes. 

Sect.  IL 

sper3iaceti  candles. 

621.  Spermaceti  candles  are  of  modern  manufacture.  The  nature  of  the  substance  has 
been  already  described.  They  nearly  resemble  those  of  wax  in  their  quaUties  :  they  are 
smooth,  with  a  fine  gloss,  almost  semi-transparent,  and  of  a  silvery  white,  while  those  of 
wax  have  always  a  slight  tint  of  yellow.  When  genuine,  drops  of  spermaceti  leave  no 
stain.    They  are  cheaper  than  the  best  wax. 

Sect.  IIL 

tallow-candles. 

For  the  nature  of  tallow,  see  Sect.  4.  Chap.  II. 
622.  Tallow  candles  are  of  two  kinds ;  the  one  dipped,  the  other  moulded.  Tlie  manu- 

facture of  these  is  very  different,  excepting  what  relates  to  the  melting  of  the  tallow,  and 
making  the  wick,  which  is  nein-ly  the  same  in  both.  The  wicks  are  made  of  spun  cotton, 
loosely  twisted,  and  [jrcpared  in  large  balls.  The  manufacturer  puts  three  or  four  or  more 

threads  together,  according  to  the  intended  size  of  the  wick,  and  cuts  them  ofl'  to  the  pro- posed length  of  the  candle. 

SunsECT.  1. —  Dipped  Candles. 

62.'?.  In  making  dipped  candles,  the  cotton  wick  is  pulled,  made  straight  and  smooth,  and 
freed  from  all  knots  and  imperfections ;  then  put  on  the  broaches  a  b,  fig.  !»;».,  which 
are  rods  about  half  an  inch  in  diameter,  and  about  tlivcc  feet  long.  The  different 
kinds  of  tallow  being  weighed  and  mixed  in  their  due  proportion,  are  cut  or  hacked 
into  pieces,  and  to  be  melted,  are  thrown  into  a  pot  or  boiler,  having  a  cavity  of  some 
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depth  running  round  the  top,  to  prevent  the  accident  of  its  boiling 
over,  which  would  be  dangerous  from  its  catching  fire.  Being 
melted  and  skimmed,  a  certain  quantity  of  water  is  thrown  in, 
proportioned  to  that  of  the  tallow,  for  the  purpose  of  precipitating  to 
the  bottom  the  impurities  that  escaped  the  skimmer.  The  tallow, 
however,  intended  for  the  first  three  dips  must  have  no  water ; 
because  water  imbibed  by  the  dry  wick  would  make  the 
candles  spit  and  crackle  in  the  burning.     The  tallow  thus 
prepared,  may  be  used  after  it  has  stood  three  hours.  It  is  then 

I  drawn  ofi'  through  a  sieve  into  a  vat,  or  cistern,  supported  upon  a  stand,  having  a  small I  fire  beneath  to  keep  it  melted.  The  workman  next  takes  two  or  three  broaches  with  wicks, 
;  and  immerses  them  carefully  in  the  tallow,  holding  them  over  the  vessel  to  drain,  and 
1  hangs  them  on  a  rack  till  the  tallow  gets  hard.    They  are  then  dipped  a  second  time, 
1  hung  up  again ;  and  the  same  a  thu'd  time,  repeating  the  operation  till  the  candles  are  of 
I  the  required  thickness.   During  the  process,  the  vat  must  be  supplied  with  fresh  tallow  kept 
;  at  the  proper  temperature.  When  the  candles  are  finished,  their  peaked  ends  or  bottoms  are 
I  taken  off ;  not  with  a  cutting  instrument,  but  by  passing  them  over  a  flat  brazen  plate 
heated  to  a  proper  pitch  by  a  fire  underneath,  which  melts  down  as  much  as  is  requisite. 
In  manufactories,  where  candles  are  made  on  a  large  scale,  they  have  a  contrivance  by 
which  a  great  number  of  broaches  are  lowered  at  once  into  the  tallow,  and  raised  again. 
If  the  wicks  of  candles  are  badly  made,  and  contain  loose  projecting  threads,  the  candles 
will  be  liable  to  have  wasters,  will  gutter,  and  the  light  will  be  variable  and  unsteady. 
Waxing  the  wicks  is  sometimes  used  as  an  improvement,  and  the  light  is  thus  more  equal 
and  steady  :  it  costs  a  little  more  ;  the  wick  is  thus  necessarily  thinner,  and  the  candles 
scarcely  give  so  good  a  light  as  the  common  dipped  candles  if  well  made.  They  are  how- 

ever more  elegant,  and  approach  nearer  to  a  wax  candle. 

ScBSECT.  2. — Mould  Candles. 

Fig.  100. 

624.  Mouldcandles  are  made  thus: — The  moulds  are  cylinders  of  pewter  having  the  inside 
diameter  the  size  of  the  candles  required  ;  and  one 
end,  that  on  which  the  candle  is  to  be  lighted,  is 
contracted  into  the  form  of  a  cone,  c,  fig.  100.,  having 
an  aperture  only  large  enough  to  admit  the  wick. 
The  cotton  wick,  properly  prepared,  is  then 
passed  into  the  mould,  and  a  piece  of  stiff  wire  is 
used  to  assist  in  getting  it  through.  The  wick  is 
doubled,  and  in  the  loop  there  is  run  a  small  piece 
of  wood,  d,  which  is  laid  across  the  open  end  of  the 
mould.  By  pulling  the  wick  tight  at  the  conical 
end,  it  may  be  adjusted,  so  as  to  be  placed  exactly 
in  the  centre  of  the  mould :  and  still  holding  the 
wick  tight,  a  peg  is  driven  into  the  middle  of  it,  at 
the  conical  aperture,  to  secure  it  in  its  place,  and 
stop  up  the  bottom  of  the  mould.  When  the  wicks 

are  exactly  adjusted,  the  moulds  are  placed  in  the  frame,  e,  and  the  melted  tallow  is  poured 
into  them,  and  allowed  to  get  quite  cold  and  hard :  as  the  tallow  gets  cold,  it  shrinks,  and 
leaves  a  hollow  at  the  top  of  the  mould,  which  requires  filling  up  with  more  melted  tallow. 
The  pegs  at  the  bottom  are  now  taken  out,  and  the  candles  are  drawn  from  the  moulds. 
If  they  do  not  draw  readily,  plunge  the  mould  for  an  instant  into  hot  water,  and  the  can- 

dles will  come  out  easily.  Some  bleach  or  whiten  their  candles,  by  hanging  them  out  in 
the  dew,  or  earliest  rays  of  the  sun,  for  eight  or  ten  days,  care  being  taken  to  screen  them 
in  the  daytime  from  tlie  heat,  and  in  the  night  from  rain,  by  waxed  cloths.  Upon  the 
whole,  many  persons  find  it  less  trouble  to  make  mould  than  dipped  candles. 

62.5.  Tallow  candks,  when  well  made,  of  good  tidlow,  resist  decomposition  for  a  long  time, 
and  will  keep  for  two  years.  When  laid  up  for  store,  they  should  be  preserved  from  the 
atmosphere  ;  and  it  is  found  a  good  practice  to  keep  them  covered  up  with  bran.  liight 
turns  them  yellow,  though  it  whitens  wax.  The  store-room  should  be  cool,  and  free  from 
damp,  as  this  mildews  them,  and  causes  them  to  gutter.  They  are  better  for  being  kept 
for  six  or  eight  months. 

Rush-lights  are  made  in  the  same  way  as  dipped  candles,  only  having  the  pith  of  a  rush 
for  a  wick  instead  of  cotton  ;  they  require  no  snufling,  as  the  burnt  wick  falls  off  as  the 
tallow  consumes  :  hence  they  are  used  to  burn  all  night  in  bed  chambers.  Very  small 
cotton  wicks  will  answer  the  purpose,  and  are  less  liable  to  go  out,  owing  to  the  smallness 
of  the  wick  causing  it  to  bend  as  in  a  wax  candle. 

K  4 
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Sect.  IV. 

COMPOSITION  CANDLES. 

626.  Composition  candles  are  a  kind  lately  introduced,  and  whicli  originated  chiefly  in 
consequence  of  the  researches  made  about  twenty-five  years  ago  by  the  French  chemists, 
Chevreuil  and  Bracconnot,  respecting  the  nature  of  tallow  and  other  fatty  substances. 
Tallow  was  formerly  regarded  simply  as  fat,  or  a  uniform  and  solid  oil  :  but  it  has  been 
shown  (as  we  stated  already)  to  consist  of  two  substances  ;  a  solid  fat,  -(vhieh  is  called 
stearine,  from  the  Greek  word  for  suet ;  and  a  liquid  fat,  named  elaine,  from  the  Greek 
word  for  oil,  the  former  being  in  the  largest  proportion, 

627.  Stearine  is  the  chief  ingredient  in  suet,  lard,  and  butter,  and  is  the  cause  of  their 
solidity  ;  whereas  oils  contain  a  much  larger  proportion  of  elaine,  and  hence  they  are 
fluid.  These  two  principles  may  be  easily  separated  from  each  other,  and  a  simple  ex- 

periment will  exhibit  the  truth  of  this  statement.  If  fat  be  exposed  to  a  considerable 
degree  of  cold,  and  then  pressed  between  some  folds  of  unsized  paper,  the  latter  will 
absorb  the  elaine,  and  the  stearine  will  remain.  Having  thus  collected  a  quantity,  press 
the  paper  under  water,  and  the  elaine  will  float  on  the  surface  as  an  oil.  The  stearine, 
by  proper  management,  from  its  beautiful  colour  and  consistence,  was  found  to  be  a  very 
elegant  material,  and  better  adapted  for  making  candles  than  tallow.  The  elaine  is 
admirably  suited  for  oiling  the  wheels  of  watches,  or  other  delicate  machinery,  since  it 
does  not  thicken  or  become  rancid  by  exposure  to  the  air,  and  requires  a  cold  of  20°  Fah, to  freeze  it. 

But,  notwithstanding  the  superiority  of  stearine  to  tallow  for  making  candles,  the 
expense  of  separating  it  by  mechanical  means  alone  was  found  to  be  too  considerable. 

628.  Li  1825,  M.  Gay  Lussac,  a  French  chemist,  look  out  a  patent  in  England  for  an 
improvement  in  candles  from  the  above  principle,  combined  with  the  following.  ̂ Vlien 
tallow  is  mixed  with  an  alkali,  as  potash,  soda,  or  lime,  it  is  saponified,  or  made  to  form 
soaps;  and  when  by  the  action  of  an  acid,  such  as  the  sulphuric  or  muriatic,  these  new 
combinations  are  decomposed,  the  fats  re-appear  in  the  altered  form  of  stearic,  margaiic, 
and  oleic  acids  ;  the  first  being  harder  than  tallow,  and  of  a  texture  resembling  sperma- 

ceti, the  latter  being  fluid  like  oil. 
By  certain  chemical  management,  and  the  action  of  a  powerful  press.  Gay  Lussac  was 

enabled  to  separate  the  oleic  acid  from  the  stearic  and  margaric ;  and  the  two  latter  were 
found  to  be  an  admirable  material  for  candles,  which  were  accordingly  made  and  known 
by  the  name  of  stearine  candles,  the  only  objection  to  which  was  their  expense,  though 
less  than  wax.  Another  advantage  in  these  candles  was,  that  by  making  the  cotton  wick 
hollow,  the  cuiTent  of  air  ascending  them  caused  the  wick  to  be  consumed  without  the 
necessity  of  snuffing. 

629.  To  diminish  the  expense  of  the  stearine  candles,  other  manufacturers  employed  lime 
as  an  alkali,  instead  of  the  potash  or  soda  used  by  Gay  Lussac,  by  which  stearic  acid  is 
procured,  but  not  in  a  state  quite  so  fit  for  candles.  Accordingly  some  process  to 
harden  it  had  been  employed  by  them,  and  candles  made  of  stearine  and  certain  other 
ingi-edients  with  which  the  public  was  not  well  acquainted,  have  been  in  use  for  several 
years. 

630.  Fortunately,  however,  of  late,  a  discovery  has  been  made  by  Mr.  Everitt,  that  arsenic 
had  been  employed  in  the  manufacture  of  some  of  the  candles  Known  by  the  name  of 
"  composition  ;"  and  this  subject  has  been  investigated  by  the  Medico-botanical  Society. 
They  have  proved,  by  experiments,  the  highly  deleterious  nature  of  the  arsenical  vapours 
which  are  given  off  by  the  combustion  of  such  candles,  and  put  the  public  upon  its  guard 
against  their  use.  Considering  how  generally  the  poisonous  nature  of  arsenic  is  known, 
it  seems  difficult  to  imagine  how  any  manufacturer  could  venture  upon  such  a  practice, 

the  danger  of  which  required  so  little  chemical  knowledge  to  perceive,  were  it  not 
certain,  that  the  art  of  adulteration  regards  not  the  destruction  of  health,  nor  of  life  itself. 
Now,  tiiat  the  danger  of  using  arsenic  has  been  so  completely  and  publicly  pointed  out,  it 
is  to  be  hoped  that  no  manufacturer  will  be  so  rash  and  unprincipled  as  to  employ  it  in 
candles. 

631.  It  has  also  been  slated  by  Chevreuil  and  others,  that  arsenic  is  not  necessary  for  the 

purpose  to  -which  it  was  applied,  and  that  a  small  quantity  of  wax,  and  some  say,  of  mag- 
nesia or  chalk,  will  answer  the  purpose  of  hardening  the  stearine. 

632.  Candles  of  stearine,  or  rather  stearic  acid,  and  a  small  quantity  of  wax,  are  accord- 
ingly made  in  London,  and  are  found  to  bum  nearly,  if  not  quite,  e(]ual  to  wax,  though 

considerably  cheaper.    They  are  called  in  the  shops  stearine  wax,  and  also  ccratinc. 

633.  Other  composition  candles,  some  of  which  appear  in  their  properties  to  be  inter- 
mediate between  wax  and  tallow,  have  received  a  variety  of  names  by  the  different 

makers,  all  of  which  arc  evidently  calculated  to  mislead,  as  Gertnan  wax,  pearl  wax,  im- 
perial wax,  Venetian,  adamantine,  moulded,  tropical,  Sfc.  Of  the  exact  composition  of  these 
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l  it  is  impossible  to  speak  with  certainty,  as  it  is  kept  secret  by  the  makers.  Their  colour 
is  generally  an  opaque  white ;  but  some  have  an  artificial  tint  of  pale  yellow,  to  make 

;  them  resemble  wax  candles.  They  have  the  advantage  of  burning  without  snufiing,  and, 
-supposing  them  to  have  no  deleterious  ingredient,  they  are  useful,  being  about  half  the 
.  price  of  the  best  wax. 

Sect.  V. 

COCOA-NUT  CANDLES. 

634.  In  Subsection  III.  we  gave  an  account  of  cocoa-nut  oil,  which  is  not  fluid  enough 
:  in  our  climate  to  burn  in  lamps  without  a  particular  contrivance :  and  it  is  not  solid 
I  enough  to  be  formed  into  candles. 

635.  Advantage  was  taken  of  the  discovery  of  Chevreuil,  and  a  patent  teas  taken  out  in 
'  1829,  hy  Mr.  Soames,  for  separating  the  stearine  from  the  oily  principle  of  the  cocoa-nut, 
■  without  saportification,  for  the  purpose  of  manufacturing  candles.  The  following  is  the 
1  method  employed :  — the  oil  is  imported  of  the  consistence  of  lard  ;  is  made  up  into  pieces 
;  two  feet  long,  three  or  four  inches  wide,  and  an  inch  and  a  half  thick :  these  are  wrapped 
;  up  first  in  linen  and  then  in  sail  cloth.  These  packages  are  then  laid  side  by  side,  and 
:  subjected  to  a  hydraulic  press,  in  the  temperature  of  about  50°  or  55"^,  but  not  exceeding 
!  60°.  The  oil  or  elaine  will  come  through  the  cloth,  and  the  stearine  will  remain.  This 
•  solid  portion  is  now  taken  out  of  the  bags  in  the  press,  and  is  next  to  be  purified  from  the 
i  other  vegetable  principles  with  which  it  is  usually  combined,  such  as  fibre,  mucilage,  &c. 
For  this  purpose  it  is  put  into  a  covered  boiler  placed  in  a  water  bath  to  prevent  burning. 

'  There  is  then  added  to  it  two  per  cent,  by  weight  of  sulphuric  acid,  diluted  with  six  parts 
I  of  water.    When  this  is  boiled,  the  impurities  are  coagulated  and  precipitated  ;  and  they 
:  are  separated  by  skimming,  straining,  and  filtering,  while  warm  in  the  fluid  state,  and  by 
:  allowing  them  to  settle  in  the  cold  state.    The  substance  thus  obtained  is  of  firm  consist- 

ence, and  form  an  excellent  material  for  candles.   The  candles  are  made  in  moulds  in  the 
usual  way.    They  burn  with  a  flame  nearly  equal  to  that  of  wax,  certainly  giving  more 
light  than  the  same  sized  candles  made  of  tallow  ;  nor  is  there  any  disagreeable  odour. 
They  are  not,  however,  equal  to  the  stearine  wax. 

636.  Tlie  elaine,  or  liquid  cocoa-mit  oil,  which  has  been  pressed  through,  is  purified  by 
mixing  with  it  from  one  to  two  per  cent,  of  common  sulphuric  acid,  and  agitating  it  in  a 
vessel  like  a  barrel  chum.  When  drawn  off,  it  has  a  dirty  whitish  appearance  ;  but  when 
allowed  to  rest  a  scum  rises  to  the  surface,  which  is  removed,  as  well  as  a  sediment  which 
falls  to  the  bottom,  leaving  the  oil  nearly  clear,  and  fit  for  burning  in  ordinary  lamps,  and 
other  purposes. 

Sect.  VI. 

-   palmer's  candles. 

637.  These  are  altogether  a  very  ingenious  invention,  not  requiring  to  be  snuffed. 
The  candles  are  made  of  tallow.  To  form  them,  to  a  portion  of  the  strands,  about  a  tenth 
part  of  them,  is  applied  a  portion  of  bismuth  in  a  finely  divided  metallic  state,  or  else  the 
nitrate,  or  any  other  similar  preparation  of  bismuth.  The  portion  of  the  wick  thus  pre- 

pared is  surrounded  by  more  strands,  till  it  becomes  half  the  thickness  required  for  the 
wick,  which  is  the  ordinary  thickness  of  a  tallow  candle.  This  prepared  wick  is  then 
cut  into  lengths  twice  as  great  as  that  of  the  proposed  candle.  The  wick  is  next  twisted 
spirally  round  a  thick  steel  wire,  in  contrary  directions.    A  notch  is  made  in  the  lower 

l-ig.  101. 
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end  of  the  wire  to  receive  the  middle  of  the  wick,  and  the  upper  end  is  bent  into  a  rect- 
angular loop  to  retain  the  two  ends  of  the  wicks  together,  and  to  facilitate  its  removal,  when 

the  making  of  the  candle  is  completed,  which  is  to  be  effected  either  by  moulding  or 
dipping,  in  the  usual  manner.  The  consequence  of  this  construction  of  the  wick  is,  that 
the  two  halves  curl  over  to  diiferent  sides,  as  is  seen  at  a,  fig.  101.,  each  half  projecting  out 
so  far  as  to  get  beyond  the  flame,  and,  of  course,  coming  into  the  air,  by  which  it  is  con- 

sumed and  reduced  to  ashes,  while  at  the  same  time  no  carbonaceous  matter  settles  upon 
it.    Snuffing  is  therefore  altogether  unnecessary. 

G38.  Thenc  candles  (jive  a  remarhahJy  clear  steady  light,  and  always  of  the  same  bright- 
ness. From  the  wick  being  double,  it  gives  almost  the  effect  of  two  flames  united,  and 

the  air  having  access  to  the  centre,  has  the  effect  of  consuming  the  smoke. 

G39.  It  is  to  be  observed  that  Palmer's  patent  is  for  the  candles  just  described,  but  not 
for  the  candlestick  in  which  it  is  used  :  this  is  made  by  various  persons.  In  order  that  the 
flame  may  always  be  at  the  same  height,  the  candle  is  pressed  upwards  by  a  spiral  spring 
h,  iu  the  manner  of  a  coach  lamp.  In  these  candlesticks  the  spring  is  usually  concealed  in 
a  brass  tube,  as  at  c  and  d,  and  the  candle  is  also  put  into  the  same  tube,  which  is  the  most 
elegant  arrangement :  but  an  inconvenience  sometimes  attends  those  j  the  tallow  is  apt 
to  run  down  and  clog  the  spring,  and  the  servants  seldom  know  how  to  clean  it  out.  In 
the  arrangement  as  at  a,  the  candle  being  outside,  this  accident  cannot  happen ;  but  it  is 
much  less  elegant. 

640.  Some  add  a  cylindrical  glass  round  the  flame,  and  over  that  a  ground  glass  shade 
This  prevents  the  flickering  of  the  flame  which  is  so  troublesome,  and  conceals  the  light 
from  the  eye.  The  candlesticks  are  made  of  very  elegant  patterns  ;  c  is  a  candlestick  of 
this  kind  adapted  for  carrying  about ;  and  /  is  a  bracket  candlestick.  They  are  like- 

wise made  with  double  lights,  and  for  suspending.  This  invention  is  perhaps  on  the 
whole  the  most  convenient  and  elegant  apparatus  we  have  for  giving  light  in  reading,  or 
for  lighting  a  small  room. 

641.  Mr.  Palmer  has  also  made  candles  of  this  construction,  of  a  much  larger  size,  which 
he  calls  magnum  candle  lamps,  fig.  102.  These  are  calculated,  in  many  cases,  to  super- 

sede the  table  lamp,  as  one  of  them  is  sufficient  to  light  a  moderately-sized  room.  They 
save  a  great  deal  of  trouble  iu  trimming,  and  have  an  advantage  in  point  of  cleanliness. 
Of  mag-num  candles  some  have  four  wicks,  and  these  are  said  to  last  eight  hours,  giving 
a  light  equal  to  Argand's  lamp.  There  are  also  shorter  candles  with  three  wicks,  that 
give  half  the  light,  and  last  the  same  time.  His  common  metallic  single  wicks,  c,  fig.  101., 
are  eight  to  the  pound,  last  eight  hours,  and  give  the  light  of  an  ordinary  mould  candle  ; 
with  double  wicks,  six  to  the  pound,  a,  c,  and  d,  the  light  of  two  candles,  and  last 
five  hours  and  a  half.  The  price  is  eleven  pence  per  pound.  He  likewise  makes  other 
varieties  ;  and  some  of  these  candles  are  of  steariue,  which  are  proper  for  a  warm  atmo- 
sphere. 

Fig.  102. 
642.  The.  Solio  candle  lamp,  invented  by  Crosse  aud  Black  well, /jr.  103.,  is  made  hollow, 

and  a  wick  is  contrived  to  move  up  or  down  through  the  candle,  so  as  to  make  that  part 
of  the  wick  above  the  surface  of  the  tallow  higher  or  lower,  thus  increasing  or  lessening  the 
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>  consumption  of  tallow,  and  consequently  the  light.  The  candle  is  contained  in  a  hollow 

-stem  with  a  spiral  spring,  in  the  same  manner  as  Palmer's,  which  keeps  it  always  at  the 
-same  height ;  and  the  wick  is  elevated  or  depressed  by  means  of  a  rack  and  pinion  at  the 

I  bottom,  moved  by  the  nut  a;  by  bringing  the  wick  down  enough,  the  light  can  be  ex- 
itinguished.  With  candles  four  or  two  to  the  pound,  it  is  said  that  more  light  is  given 
'  than  by  the  same  weight  of  candles  burnt  in  the  common  way.  The  smoke  is  also 

idestroyed  by  the  form  of  the  glass  cylinder  put  over  the  flame  ;  by  means  of  the  contrac- 
;tion  of  the  glass  at  the  lower  part,  the  air  is  made  to  impinge  upon  the  flame,  and  thus 
cause  the  combustion  of  what  would  otherwise  escape  as  smoke.  Besides  this  cylinder, 

;  there  may  be  a  ground  glass  moon.  The  Spho  candle  lamp  is  an  admirable  "  table  lamp." 

Sect.  VII. 

OTHEll  VARIETIES  OP  CANDLES. 

643.  The  Chinese  have  a  kind  of  candle  about  half  an  inch  in  diameter,  which,  in 

•  Canton,  is  called  a  "lobstock."  The  wick  is  of  cotton,  wrapped  round  a  small  stick' 
or  branch  of  the  bamboo.  The  body  of  the  candle  is  of  white  tallow ;  but  the  exter- 
rmal  part,  to  the  thickness  of  one  thirtieth  of  an  inch,  consists  of  waxy  matter,  coloured 
rred.  This  covering  of  wax  gives  a  considerable  degree  of  solidity  to  the  candle,  and 
pprevents  guttering,  because  it  is  less  fusible  than  the  tallow  itself,  and  therefore  a  cup 
;:is  formed,  which  holds  the  melted  tallow. 

''4.  Similar  candles  have  been  made  at  Munich,  with  wicks  of  light  wood,  covered 
imeatly  with  unspun  cotton  ;  these  have  been  found  to  burn  very  steadily,  and  not  to  run  : 
i'but  they  are  troublesome  to  snuff,  which  must  be  done  with  sharp  scissors,  and  they  do 
iinot  appear  to  possess  advantages  to  counterbalance  so  great  an  inconvenience. 

645.  Candles  with  hollow  ivichs  have  been  tried,  which  appear  to  promise  the  advantage 
•of  giving  more  light  by  a  supply  of  air  to  the  centre  of  the  flame,  in  the  same  way  as  in 

■Argand's  lamp,  but  they  are  little  used.  ' 
646.  Cobler's  candles  are  made  with  double  wicks.  It  was  suggested  by  Dr.  Franklin 

:  that  the  flames  of  two  candles  brought  almost  into  contact,  gave  more  light  than  when 
liboth  were  separate.    Upon  this  principle,  double  wicked  candles  give  a  great  deal  of 

647.  Perfumed  candles  are  made  in  Paris.  The  tallow,  piirified,  is  run  into  buckets  of 
water  distilled  from  aromatic  herbs,  as  lavender,  th)Tne,  rosemary,  &c.  The  tallow  and 
■water  are  then  beaten  together,  and,  after  forty-eight  hours,  they  are  separated  by  means 
of  a  water-bath,  when  the  tallow  will  be  found  to  have  imbibed  the  perfumes.  The  wicks 
•are  first  coated  with  wax  and  spermaceti,  and  a  sinall  quantity  of  gum  Arabic;  wax  and  alum 
is  incorporated  with  the  tallow  before  it  is  poured  into  the  moulds.    Effectually  to  prevent 

■  them  from  greasing  the  fingers  in  handling  them,  they  are  covered  over  with  a  varnish  of 
:glover's  size,  gum,  and  alum.    Candles  made  in  this  manner  are  nearly  equal  to  wax. 

648.  Before  the  duty  on  candles  was  repealed  in  1831,  tallow  chandlers  were  obliged  to 
take  out  an  annual  licence;  they  were  likewise  subject  to  a  variety  of  revenue  regida- 

'  tions,  and  private  persons  were  not  allowed  to  make  candles,  which  checked  experiments ; 
but  at  present  every  one  may  make  their  own  candles. 

649.  The  flambeau  differs  from  the  taper  in  having  several  wicks,  generally  four,  which 
]  are  covered  with  wax.  These  are  first  made  into  small  tapers,  which,  being  laid  together, 
I  more  wax  is  poured  round  them  to  unite  them  together.    They  are  afterwards  smoothed 
by  rolling. 

650.  Torches  are  also  used  for  similar  purposes,  but  are  lights  of  an  inferior  kind.  The 
ancient  torch  appears  to  have  been  formed  of  wooden  slips,  or  straight  branches  bound 
together  by  rope,  the  inside  being  filled  with  flax,  tow,  or  other  fibres,  impregnated  with 

i  pitch,  rosin,  wax,  oil,  or  other  inflammable  substances.  Some  modification  of  a  construc- 
tion of  this  kind  is  still  used  in  different  countries. 

Sect.  VIII. 

MANAGEMENT  OP  CANDLES,  AND  COMPARISON  BETWEEN  THOSE  OF  WAX 
AND  TALLOW. 

651.  To  understand  this  well,  it  is  necessary  to  enter  rather  minutely  into  the  subject  of 
the  qualities  of  the  several  materials,  and  some  circumstances  respecting  the  combustion 
of  candles.  The  difference  between  the  burning  of  wax  and  tallow  candles  depends,  in  a 
great  measure,  upon  the  different  dcgi-ees  of  fusibility  of  these  two  substances  ;  tallow 
being  fusible  with  less  heat  than  wax.  If  we  observe  a  candle  when  it  is  burning,  we 
find  that  a  cup  is  formed  round  the  wick,  the  rim  of  which  is  ovving  to  the  wax  or  tallow 
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being  further  from  the  flame  at  that  place,  than  close  to  the  wick,  and  therefore  being 
less  exposed  to  heat.  Tills  cup  is  filled,  or  nearly  so,  with  the  melted  material,  which  is 
thus  ready  to  be  drawn  up  by  the  capillary  attraction  of  the  wick. 

652.  A  candle,  therefore,  though  apparently  very  simple,  is  so  far  curious,  that  it  is,  in  fact, 
a  kind  of  lamp  that  continually  keeps  melting  its  own  combustible.  If  the  flame  should 
melt  more  than  it  can  consume,  it  is  evident  that  the  melted  matter  would  accumulate, 
and  at  last  overflow  the  cup,  which  does  take  place  in  what  is  termed  the  guttermy  of  the 
candles.  Now  the  thinner  the  wick  the  less  fluid  it  will  draw  up  :  and  it  is  also  evident 
that  the  more  fusible  a  substance,  the  more  will  be  melted  at  the  same  distance  from  the 
flame.  If,  therefore,  a  wax  candle  and  one  of  tallow  were  both  made  with  wicks  of  the  same 

size,  and  if  the  wick  of  the  wax-light  were  properly  proportioned  to  the  consumption, 
that  of  the  tallow-candle  would  not  be  able  to  draw  up  and  consume  all  the  melted  tallow, 
which  would  exceed  the  melted  wax  from  the  greater  fusibility  of  the  former. 

653.  It  is  necessary,  therefore,  to  make  the  wick  of  the  tallow-candle  thicker  than  that  of  the 
wax  candle,  to  enable  it  to  consume  a  sufficiency  without  the  cup  overflowing.  But  we 
have  explained,  when  describing  flame  and  the  burning  of  lamps,  that  a  thick  wick  (jcca- 

"  sions  a  good  deal  of  smoke  from  the  escape  of  the  unburnt  carbon  vapour  in  the  interior of  the  flame.  The  great  size  of  the  wick  has  another  bad  effect ;  for,  as  it  does  not  bend  on 
one  side,  like  the  wick  of  a  wax  candle,  a  deposition  of  this  imburnt  carbon  takes  place 
upon  it  as  it  lengthens,  and  of  course  projects  into  the  hollow  of  the  flame  ;  and  at  last  it 
becomes  covered  with  a  great  quantity  of  soot  in  a  sort  of  fungus  or  mushroom  form,  that 
still  further  increases  the  evil  ;  a  candle  in  this  state  does  not  give  above  one-tenth  of  the 
light  of  one  newly  snuffed.  It  is  necessary,  therefore,  to  take  off  this  accumulation, 
together  with  the  upper  part  of  the  wick,  now  lengthened  by  the  diminution  of  the  tallow, 
which  process  constitutes  the  snuffing  of  the  candle.  If  the  progress  of  the  candle  be 
observed,  this  is  easily  to  be  understood.  It  bm-ns  with  a  bright  light  when  it  is  first 
snuffed  of  a  proper  length,  because  there  is  very  little  smoke,  the  flame  being  able  to  con- 

sume nearly  all  the  fluid  that  is  drawn  up  ;  but  as  the  wick  lengthens,  more  fluid  is  drawn 
up  than  can  be  consumed,  and  therefore  a  large  portion  escapes  through  the  top  of  the 
flame  in  the  form  of  smoke.  If  the  wick  is  snuffed  too  short,  it  is  not  able  to  draw 
up  and  consume  so  much  tallow  as  is  melted,  and  therefore  the  latter  accumulates  till  it 
almost,  extinguishes  the  light,  except  it  be  relieved  by  the  margin  of  the  cup  breaking  down, 
which  is  generally  the  case :  then  the  candle  imraediatelj'  burns  with  unusual  brightness. 
It  is  therefore  of  the  utmost  importance  in  tallow  candles,  that  the  size  of  the  wick  and 
the  thickness  of  the  candle  should  be  accurately  proportioned  to  each  other. 

654.  The  wax  candle  admits  of  a  smaller  wick  than  the  tallow  candle,  from  the  less  fusi- 
bility of  the  wax ;  for  a  large  wick  is  not  necessary  in  order  to  consume  the  melted  con- 
tents of  the  cup  :  but  we  showed,  when  treating  on  the  subject  of  lamps,  that  the  smaller 

the  flame  the  brighter  it  is,  there  being  least  unconsumed  vapour  in  the  centre,  and  the 
smallest  flame  gives  likewise  the  least  smoke.  The  superiority  of  the  wax  candle,  there- 

fore, consists  in  this :  that,  from  the  smaller  degree  of  fusibility  of  wax  than  of  tallow, 
we  can  afford  to  make  the  wick  of  a  wax  candle  thinner  in  proportion  than  that  of  a 
tallow  candle,  the  flame  being,  at  the  same  time,  more  brilliant.  This  thinness  of  the  wick 
also  causes  it  to  bend  of  itself,  till  its  extremity  comes  outside  the  flame,  and  then  the 
part  which  projects  is  burnt  to  ashes  by  its  contact  with  the  air  :  wax-candles,  therefore, 
require  no  snuffing,  there  being  no  accumulation  on  the  wick,  which  is  kept  short  by 
being  burnt,  as  we  have  mentioned. 

655.  The  folhwing  degrees  of fusibility  of  different  substances  will  point  out  their  relative 
advantages.   Palm  oil  melts  at  84°  ;  tallow  at  92°  ;  spermaceti  at  133°  ;  and  wax  at  155°. 

656.  TIlc  goodness  of  candles  depending  upon  the  inferior  degree  of  fusibility  of  the  ma- 
terial, it  is  obvious  why  the  employment  of  too  much  mutton  fat,  or  kitchen  stuff,  dete- 

riorates them,  independently  of  the  bad  smell  of  the  latter :  and  that  one  of  the  modes  of 
improving  candles  is  to  discover  a  material  of  the  least  fusibility  compared  to  its 
price. 

657.  The  disarp-eeahle  smell  of  a  candle  or  lamp  carelessly  bloivn  out,  is  caused  by  the 
vapour  of  the  tallow  or  oil,  rising  for  a  few  moments  from  the  red-hot  wick,  and 
escaping  into  the  air  of  the  room  unburnt.  The  extinguisher,  by  fitting  close  on  to  the  cup 
of  the  candle,  confines  this  vapour,  and  prevents  the  annoying  smell. 

658.  Candles  have  a  great  advantage  over  every  other  kind  of  light,  in  their  great  portability 
and  cleanliness ;  and  they  are  free  from  the  great  trouble  of  cleaning  and  trimming  of 
lamps.  Small  oil  lamps  are  now  made  very  portable ;  but  if  of  the  simple  kind,  they 
always  give  smoke  and  smell,  except  the  oil  is  particularly  pure.  The  solar  lamp,  to  be 
afterwards  described,  is  made  conveniently  small.  It  has  not  been  found  practicable  to 
construct  the  Argandlamp,  so  as  to  have  no  greater  flame  than  that  of  a  single  candle,  nor 
to  burn  so  little  oil  as  to  be  as  economical.  Upon  the  whole,  tlierefore,  for  economical  and 

ordinary  domestic  purposes,  no  other  light  is  found  so  convenient  as  candles :  well  madt' 
dipped  candles  give  the  most  light  in  proportion  to  their  expense,  and  are  preferable 
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■where  economy  is  considered :  mould  candles,  thougli  having  a  better  appearance,  and 
being  less  liable  to  run,  do  not  give  quite  so  good  a  light. 

659.  TJie  wicks  of  candles  are  usually  made  of  cotton,  which  is  found  to  be  the  best 
material :  other  materials  have  been  tried,  but  -without  producing  any  improvement. 

Some  have  thought  it  advantageous  to  steep  the  cotton  previously  in  lime  -water,  in 
which  there  has  been  dissolved  a  considerable  quantity  of  saltpetre.  They  should  be  well 
dried  after  this  before  the  tallow  is  put  to  them.  Candles  so  prepared  are  said  to  alFord 
a  clearer  flame,  and  give  a  more  brilliant  light ;  the  combustion  of  the  wick  is  so  complete 
as  to  render  the  snuffing  of  them  nearly  superfluous  :  and  they  do  not  ran  or  gutter. 

660.  If  a  candle  be  kept  inclining  at  an  angle  of  45°,  fig.  104.,  it  will  require  no  snuffing, 
because  the  upper  extremity  of  the  wick,  coming  into  contact  with 
the  atmosphere,  as  ;n  the  case  of  a  wax  candle,  is  burnt  to  ashes.  But 
an  objection  to  this  is,  that  the  candle  is  apt  to  run,  and  drop,  except 
very  well  managed,  and  the  unsightly  appearance  will  prevent  it  from 
being  adopted,  except  on  particular  occasions,  when  the  fact  may  be 
made  useful. 

661.  Snuffers,  so  essential  a  domestic  implement  for  cleanliness  and 
safety,  in  all  classes  of  society,  are,  in  the  present  day,  of  great  variety  of 
forms  and  prices.  Some  ancient  snuffers,  made  of  brass  of  very  clumsy 
construction,  have  been  preserved  ;  a  figure  of  one  of  which  may  be  seen 

Fig.  104.  in  Hone's"  Every  Day  Book,"  and  another  in  Hutchin's  "History  of  Dor- 
setshire." At  present,  snutfers  are  made  of  brass,  and  of  wrought  iron  ;  immense  numbers 

are  also  cast  immediately  from  the  pig-metal,  which,  being  subsequently  annealed  to  render 
them  softer,  are  filed,  polished  with  emery,  or  burnished,  so  as  to  look  very  well  ;  and  as 
the  cutting  edge  does  not  soon  wear  away,  they  are  not  ill  adapted  for  use.  The  best 
polished  snuffers  are  made  of  cast  steel,  which  has  been  decarbonated  that  it  may  bear  being 
worked  with  the  hammer,  and  thus  at  the  same  time  retain  that  compactness  of  grain 
which  enables  steel  to  take  so  beautiful  a  polish.  Snuffers  are,  in  reality,  a  kind  of 
scissors,  constructed  to  cut  off  the  excrescence  which  accumulates  on  the  wick  of  the 
candle  during  combustion,  retaining  the  snuflf  in  a  box  or  cavity.  In  the  very  cheap 

snufi'ers  made  of  cast  iron,  there  is  no  contrivance  to  prevent  them  from  opening,  and letting  the  snuflr  fall  out ;  but  all  the  best  sorts  have  a  coiled  spring  fixed  in  a  cell  in  the 
shanks  where  the  rivet  is  placed,  to  keep  the  box  closed  by  the  cutter  when  it  is  not 
in  use.  This  spring,  however,  is  sometimes  so  unpleasantly  powerful  as  to  cause  the 
snuffers  to  open  with  difficulty,  or  it  becomes  too  weak  to  answer  its  purpose.  There  are 
many  contrivances  inventad  to  obviate  these  inconveniences. 

Hobday's  patent  snuffers,  by  the  rising  and  falling  of  a  steel  slide  or  cutter,  hides 
and  retains  the  snuff  in  the  box.  The  only  objection  to  this  ingenious  method  is  the  dis- 

agreeable snap  of  the  machinery  whenever  it  is  used :  it,  however,  effectually  answers  the 
intended  purpose. 

662.  S7iuffer  trays  are  made  of  various  materials.  The  cheapest  are  japanned.  They 
are  also  of  silver,  and  plated,  and  of  papier-machce.  Some  are  made  of  polished  steel, 
having  various  ornaments  etched  upon  them. 

Sect.  IX. 

KELATIVE  QUANTITIES  OF  LIGHT  FROM  VARIOUS  CANDLES  AND  LAMPS. 

66.3.  Various  experiments  have  been  made,  with  a  view  to  determine  the  relative  quan- 
tities of  light  afforded  by  the  combustion  of  different  materials  in  candles  and  in  lamps.  In 

these  experiments  economy  has  been  chiefly  considered  ;  but  in  choosing  bet-«'een  candles 
and  lamps,  many  other  circumstances  present  themselves  to  our  notice :  such  as  the  great 
portability  of  the  former,  and  their  small  heating  power,  as  well  as  the  small  expense  and 
variety  of  candlesticks  compared  with  that  of  lamps.  Lamps  that  burn  the  oil  with  smoke 
are  intolerable  in  good  apartments  :  and  Argand's  lamps,  which  consume  their  smoke,  are 
too  expensive  for  ordinary  purposes.  On  the  other  hand,  where  much  light  is  required, 
and  portability  is  not  an  object,  Argand's  lamps  have  a  decided  advantage  in  giving  no smoke  ;  and  their  light  is  then  economical. 

664.  It  was  observed  by  Count  Rumfurd  that  the  relative  weight  of  the  undermentioned 
inflammable  substances,  required  to  produce  an  equal  degree  of  light,  is  as  follows  :  — 

A  good  wax  candle,  kept  well  snuffed,  and  burning  with  a  clear  bright  flame  -  100 
A  good  tallow  candle,  kept  well  snuffed,  and  burning  with  a  bright  flame  -  -  101 
The  same  tallow  candle,  burning  very  dim  for  want  of  snuffing        ...  229 
Olive  oil  burned  in  an  Argand's  lamp     -       -       -       -       -       -       -  -  HO 
The  same  burnt  in  a  common  lamp,  with  a  clear  bright  flame  -       -       -  .  129 
Rape  oil,  burnt  in  the  same  manner   -12.5 
Linseed  oil,  burnt  in  the  same  manner    -       -       -       -       -       -       -  -120 
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Whale  oil  was  not  tried,  as  it  was  not  to  be  had  in  Bavaria,  where  the  Count  then resided. 

Ger).  The  following  table  gives  the  result  of  experiments  made  by  Dr.  Ure,  to  determine  the 
relative  intensity  of  the  light,  and  the  duration  of  several  sorts  of  tallow  candles. 

Number  in  a  Pound. Duration  of 
a  Candle. 

Wciglit  in Grains. 
(""r*  n  CI  I  lYi      i  nn 

per  Hour  in Grains. 
Proportions of  Liglit. 

Economy 

of  Light. 
Candles 

equal  to one  Argand. 

10  mould  - 5h.  9m. 682 132 

12^ 

13 

10^ 

14§ 

68 5-7 

10  dipped  - 
8  mould  - 

4  36 
6  31 672 856 

150 
132 

65J 

59i 

5-  25 

6-  G 

6   do.  - 7  2^ 1160 
•  163 

66  ■ 

5-0 4  do. 

Argand  oil  flame  - 

9  36 1787 186 

512 

20J 

69-4 

80 
100 3-5 

Dr.  Ure  farther  observes  that  a  Scotch  mutchkin,  or  one  eighth  of  a  gallon  of  good  seal  oil, 
weighs  6010  grs.,  or  IS^L  oz.  avoirdupois,  and  lasts  in  a  bright  Argand's  lamp  11  hours 
and  44  minutes.  The  weight  of  oil  it  consumes  per  hour  is  equal  to  four  times  the 
weight  of  tallow  in  candles,  8  to  the  pound,  and  3|  times  the  weight  of  tallow  in  candles, 
6  to  the  pound.  But  its  light  being  equal  to  that  of  5  of  the  taUow  candles,  it  is  a  much 
cheaper  illuminating  power  than  tallow  candles  :  the  exact  proportion  will  depend  upon 
the  materials  at  the  time. 

666.  It  is  often  required  to  determine  the  relative  proportions  of  the  light  given  by  two  illu- 

minating bodies  ;  for  instance,  to  compare  the  degree  of  light  aftbrded  by  an  Argand's lamp,  and  candles  ;  or  to  compare  the  light  of  two  diiferent  kinds  of  candles  with  each 
other.  We  can  judge  pretty  well  by  the  eye  whether  two  lights  be  equal  or  not  ;  but 

■when  they  are  unequal,  it  is  not  possible  to  determine  by  the  eye  alone,  in  what  propor- 
tion one  light  is  more  intense  than  the  other.  Instruments,  however,  capable  of  eifecting 

this,  have  been  invented,  and  these  are  called  photometers.  The  simplest  of  these  is  that  in- 
vented by  Count  Rumford,  and  which  is  described  in  the  Philosophical  Transactions  for 

1794.  Though  one  invented  by  Prof.  Leslie  is  still  more  delicate,  but  Rumford's  is  more 
simple,  not  requiring  the  purchase  of  any  instrument ;  and,  by  experiments  of  Mr.  Nicholson, 
it  has  been  shown,  that  by  it  the  degree  of  illumination  can  be  easily  ascertained  within 
an  80th  or  90th  of  the  whole,  a  degree  of  accuracy  sufficient  for  all  ordinary  purposes. 

667.  We  therefore  describe  the  Jim  ford  photometer  as  that  which  is  the  most  convenient 
for  common  use.  Place  the  two  lights  that  are  to  be  compared  at  exactly  equal  heights 
upon  two  small  tables  or  stands  in  a  room  that  is  darkened,  and  let  a  flat  sheet  of  white 
paper,  or  a  white  cloth  be  hung  up  at  six  or  eight  feet  from  the  lights  :  if  the  wall  be 
made  use  of  for  the  paper,  then  the  lights  must  be  six  or  eight  feet  from  the  wall.  Take 
now  a  small  cylinder  of  wood,  or  any  other  substance  about  half  an  inch  in  diameter  (for 
the  exact  size  is  not  material),  and  hold  it  up  between  the  lights  and  the  paper,  and 
about  three  inches  distant  from  the  latter.  It  is  evident  that  by  this,  two  shadows  will 
fall  upon  the  paper,  occasioned  by  the  two  lights.  If  the  lights  be  exactly  equal,  the  two 
shadows  will  be  of  the  same  degree  of  intensity  or  darkness  :  but  if  one  light  be  greater 
than  the  other,  then  the  shadows  will  difier  in  their  degree  of  intensity  ;  that  is,  one 

■will  appear  darker  than  the  other.  By  moving  the  cylinder  further  from  and  nearer  to 
the  paper,  this  difference  will  be  better  perceived.  It  will  foimd  that  the  light  which  is 
the  strongest  has  produced  the  darkest  shadow,  and  it  is  necessary  to  bring  both  the 
shadows  of  the  same  degree  of  shade  or  darkness  :  to  effect  this,  move  the  light  that  casts 
the  strongest  shadow  further  from  the  paper,  and  it  will  seem  that  its  shadow  will  grow 
fainter,  and  if  moved  too  far,  it  will  be  fainter  than  the  other  :  keep  moving  it  backwards 
and  forwards  until  both  shadows  are  exactly  of  the  same  colour  or  intensity.  When 
both  shadows  are  exactly  equal,  which  will  be  best  judged  of  by  keeping  quite  close 
together,  measure  the  distances  which  the  lights  now  are  from  the  paper.  Suppose,  for 
instance,  that  the  weakest  light  should  be  4  feet  from  the  paper,  and  it  had  been  found 
necessary  to  remove  the  stronger  one  to  8  feet  from  the  paper  to  get  the  shadows  equal ; 
square  the  two  distances,  that  is,  multiply  4  by  4,  which  will  give  16,  and  8  by  8,  which 
will  give  64  :  then  the  real  intensity  of  the  stronger  light  will  be  to  that  of  the  weaker  light 
in  the  proportion  of  64  to  16,  or  a-s  4  to  1.  Instead  of  a  cylinder  of  wood,  any  object 
held  up  will  do  ;  and  this  method  of  measuring  two  lights  is  so  simple,  that  it  may  be 
practised  by  any  person,  and  in  any  place.  It  may  be  necessary  to  explain  the  cause  of 
the  difT'crence  in  the  intensity  of  the  shadows  produced  by  two  unequal  lights.  To  under- 

stand this,  it  must  be  observed,  that  though  we  speak  of  a  body  casting  a  shadow,  yet  a 
shadow  is  not  anything  real,  but  merely  the  part  that  is  deprived  of  light.  If  only  one  candle 
or  lamp  had  been  used,  there  would  have  been  a  single  shadow,  and  that  shadow  would 
be  simply  the  part  of  the  paper  which  was  deprived  of  the  light  of  the  luminous  body, 
which  illuminated  distinctly  all  the  rest  of  the  paper.    If  a  more  powerful  luminous  body 
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should  be  substituted  instead  of  this,  the  paper  would  be  more  strongly  illuminated,  and 

.he  shadow  would  appear  darker  ;  but  this  increased  intensity  of  shadow  would  be  the 
3flFect  pf  the  contrast  between  the  light  and  the  shadow,  the  shadow  would  be  really 
'.he  same  in  both  cases,  but  would  appear  darker,  because  opposed  to  a  stronger  light.  In 

i:ill  cases,  therefore,  of  this  kind,  the  stronger  the  light  the  darker  the  shadow  will  appear  to 
foe.  This  simple  contrivance,  which  is  not,  in  fact,  an  instrument,  is  exceedingly  useful 

"or  ascertaining  the  comparative  illuminating  powers  of  lamps  or  candles.  For  instance, 
10  determine  how  many  candles  any  lamp  may  be  equivalent  to,  place  the  lamp  opposite 
.10  the  paper  at  8  feet  distance,  and  then  put  candles  quite  close  together,  a  little  way  off, 
jut  at  the  same  distance  from  the  paper,  adding  to  their  number,  till  the  shadows  cast  by 
ihem,  and  the  shadow  cast  by  the  lamp,  are  of  equal  intensity,  then  the  number  of  candles 
lased  win  show  the  power  of  the  lamp. 

Sect.  X. 

CANDLESTICKS. 

668.  Candlesticks  are  made  in  a  great  variety  of  forms,  according  to  the  several  uses  for 
i.vhich  they  are  wanted,  or  the  materials  of  which  they  are  composed.  Those  of  the 
•ichest  kind  are  of  gold  or  silver  :  they  are  also  silver  plated,  of  brass,  bronze,  or  other 
lilloys,  of  tinware  japanned,  or  plain  :  and  sometimes  of  porcelain,  and  other  earthenwares, 
ar  of  glass. 

669.  Candlesticks  are  no  doubt  as  ancient  as  the  use  of  candles :  and,  like  them,  were  first 
nmade  for  churches  ;  in  which  many  ancient  specimens  may  be  seen,  some  of  extraordinary 
ichness.  It  would  be  impossible  to  enumerate  all  the  varieties  of  this  very  useful 

iarticle  of  furniture,  of  which  fashion  is  continually  producing  new  forms,  or  restoring  some 
•which  have  been  long  laid  aside.  Of  these  our  shops  exhibit  gi'eat  variety,  many  of 
oivhich  have  much  merit.  We  must  confine  ourselves  to  presenting  a  few  specimens  of  the 
principal  varieties,  and  to  pointing  out  some  things  of  importance  in  their  general  construc- 
cion,  as  far  as  regards  utility. 

670.  An  inconvenience  often  attends  the  candlesticks  in  common  use,  which  is,  that  the 
vjame  socket  does  not  fit  any  sized  candle  :  and  the  consequence  is,  that  candles  are 
^generally  procured  rather  smaller  than  the  socket,  and  must  be  made  tight  by  papering 
in  some  way  or  other,  an  operation  troublesome  and  unsightly  ;  and  which  becomes  more 
mconvenient  when  the  candle  burns  down  near  to  the  socket,  as  the  paper  often  takes 
fire. 

671.  To  remedy  this,  in  appearance  at  least,  coloured  papers  are  used,  stamped  as 
ornaments  :  or  cut  glass  is  employed 
as  an  additional  socket.  But  a  superior 
construction  is  to  have  loose  sockets, 
with  a  cylindrical  plate  of  metal  within, 
slit  so  as  to  form  a  spring  that  gives 
way  to -the  pressure  of  the  candle,  and 
holds  it  fast  without  any  papering. 
Candles  are  never  suffered  to  bu.rn 

quite  to  the  socket  in  the  best  candle- 
sticks ;  before  they  burn  down  so  far, 

the  pieces  are  taken  out,  and  are  used 
either  in  bedchamber  candlesticks  or 
other  places.  In  ordinary  candlesticks 
the  bottoms  of  the  sockets  are  made  to 
rise  up  to  burn  the  last  portion  of  the 
candle.  And  here  we  may  mention  a 
little  contrivance  that  has  just  made  its 
appearance,  and  is  sold  in  the  streets 

for  a  halfpenny,  as  a  useful  substitute  for  papering  candles.  a,fiy.  105.,  is  apiece  of  sheet 
brass  pressed  into  the  form  represented,  with  a  little  handle  bent  back.  This  is  put  into 
the  socket  of  the  candlestick  and  then  the  candle  is  pressed  down.  It  holds  the  candle 
firmly,  cannot  take  fire,  and  is  easily  taken  out  by  means  of  the  handle,  after  raising  up 
tthe  bottom  of  the  socket :  b  shows  this  contrivance  when  in  the  socket. 

672.  Telescopic  candlesticks  are  made  with  tubes  to  slide  within  one  another  in  the 
manner  of  a  telescope,  to  heighten  it  as  the  candle  burns  down,  so  as  to  preserve  the  flame 
lat  the  same  actual  height.  This  construction  is  only  used  in  plated  or  silver  candlesticks, 
las  it  is  expensive. 

67.3.  I'iij.  10.5*.  exhibits  some  of  the  best  table  candlesticks  now  in  fashion.  A  and  B  are 
■  small  candlesticks,  a,  b,  c,  d,  e,  are  branched  candlesticks  or  girandoles  of  silver,  plated  or 
brass  gilt,    d'ls  a.  girandole  of  coloured  porcelain  and  or-moulu. 

Fig.  105. 



Fig.  m: 
674.  Chandeliers  are  suspended  candlesticks,  and  magnificent  examples  are  to  be  seen 

in  churches,  and  in  large  and  elegant  apartments.  Those  in  churches  are  usually  of  brass 
or  bronze,  but  in  private  houses  and  public  rooms  they  arc  now  also  made  of  cut  glass  : 
and  nothing  can  exceed  the  richness  and  splendour  of  these  when  oi-namented,  as  they 
•generally  are,  with  a  multitude  of  drops  of  cut  flint  glass,  which  refract  the  light  like 
so  many  gems.  Instead  of  candles,  frequently  gas  light  is  burned  in  chandeliers  of  the 
same  forms,  a.  Jig.  lOG.,  represents  a  chandelier  of  coloured  porcelain  and  or-moulu  ;  and  f/. 
Jiff.  107.,  one  of  brass  gilt,  such  as  are  used  in  the  best  houses ;  the  number  of  lights  may  be 
varied  at  pleasure  by  altering  the  design  a  little,    f),  fry.  106.,  is  a  chandelier  of  cut  glas'^. 

675.  Lustres  are  candlesticks  of  cut  glass,  ornamented  with  drops,  and  usually  placed  on 
the  mantel-piece,  or  some  other  convenient  place  in  the  drawing  room.  Instead  of  the 
foiTns  with  many  facets  into  which  these  drops  were  formerly  cut,  glass  cut  into  the 
shape  of  triangular  prisms  are  now  generally  used,  being  more  easily  made,  and  refracting 
the  light  as  much  or  more  than  any  other  shape.  c,  f,  </,  fig.  107.,  and  c,  fig.  106., 
represent  various  patterns  of  such  lustres.  In  h,  fig.  107.  the  candle  is  concealed  by  a 
ground  glass-Shade. 

676.  Cheap  candlesticks  for  reading  or  loritlng,  ure  made  with  one  or  two  candles  to 
rise  or  fall,  in  order  to  keep  the  light  always  at  the  same  height,  with  conical  shades 
to  reflect  the  light  down,  and  to  conceal  the  flame  from  the  eyes.  These  are  not  only 
beneficial  to  the  eye-sight,  but  economical,  one  candle  giving  as  much  light  on  the  paper 
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as  two  without  shades. The  shades  are  japanned,  white  within,  to  reflect  the  light 
strongly:  a,fi(j.  108.,  may  be  for  one  candle, 
or,  by  repeating  the  branch  on  the  opposite 
side,  for  two.  In  108.,  the  shade  is  oval, 
and  concentrates  the  light  best. 

677.  The  best  reading  candlesticks  at  present 
in  use  are  Palmer's,  and  the  Soho,  already mentioned. 

678.  Bedchamber  candlesticks,  a  and  b,  Jig. 

109.,  are  always  made  low,  with  an  extinguisher,  and  sometimes  a  pair  of  snuffers  attached. 
In  b,  the  light  is  protected  by  a  glass,  which  is  useful  in  carrying.  Fig.  110.  is  intended 
for  the  light  to  be  raised  or  lowered  ;  and  by  being  made  to  swing,  it  is  very  useful  on  board 

of  ships.  Japanned  candlesticks  for  bedchambers  usually  have  the  bottom 
of  the  socket  to  slide  up  by  means  of  a  slit  and  a  projecting  piece  on  the 
side ;  and  this  permits  the  candle  to  be  burned  to  the  last  bit.  This  con- 

struction is  also  generally  applied  to  the  common  brass  candlesticks ; 
but  in  these,  a  wire  is  made  to  come  down  from  the  moveable  bottom 
through  the  middle  of  the  stem  to  the  foot,  so  as  to  be  invisible  on  the 
outside ;  and  the  candle  is  pushed  up  by  pressing  upon  a  knob  on  the  end  of 
the  wire.  The  same  construction  cannot  be  applied  to  plated  candlesticks, 
nor  to  those  of  earthenware.  Bedchamber  candlesticks  are  made  of 
silver,  brown,  plated,  and  tin  japanned ;  the  last  are  remarkably  cheap, 
and  are  very  generally  used.  They  exhibit  a  remarkable  instance  of 
what  may  be  done  in  manufactures  on  the  score  of  economy  ;  a  candle- 

stick of  this  kind,  japanned  and  painted,  with  snuffers  and  extinguisher 
complete,  may  be  bought  in  the  retail  shops  in  London  for  Gd.,  and 
though  not  so  strong  nor  so  well  finished  as  more  expensive  ones,  yet  is 
neat,  and  will  answer  very  well  for  ordinary  purposes. 

679.  Ti?i  is  the  best  material  for  kitchen  candlesticks:  those  which  are 
Fig.  no.  japanned  brown  save  some  trouble  in  cleaning,  but  require  much  care  to 

prevent  the  varnish  from  coming  off  :  these  should  never  be  put  near  to  the  fire  to  clean, 
but  should  have  the  tallow  melted  off  by  hot  water.  Office  candlesticks  are  best  of  the 
latter  kind  ;  and  it  is  very  important  that  these  and  kitchen  ones  should  always  be  fur- 

nished with  snuffers  and  extinguishers,  fixed  to  them  by  a  piece  of  chain  ;  many  accidents 
by  fire  having  occurred  through  neglect  in  putting  candles  out,  when  there  is  no  ex- 
tinguisher. 

680.  Candlestick  stands  are  occasionally  used  to  raise  the  candlesticks  on  the  dining 
table.  They  should,  if  possible,  correspond  in  style  to  the 
candlesticks ;  and  should  be  made  heavy  at  the  bottom. 

681.  Economical  housewives  use,  for  burning  their  ends 
of  candles,  a  little  apparatus  called  as«!;c-a//,  which  deserves 
mnchmore  patronage  thanit  meetswith.  Itis  usuallymade 
with  a  socket  to  fit  into  the  candlestick,  on  which  is  a  cir- 

cular cup,  with  three  projecting  wires  to  fix  the  piece  of 
candle  between.  These  wires  bend,  and  are  soon  out  of 
order,  which  maybe  one  reason  why  this  is  not  a  favourite ; 
but  instead  of  wires,  pieces  of  tin  plate  may  be  substituted, 
as  in  a.  Jig.  111.,  which  last  much  longer;  and  also  the 
save-all  may  be  furnished  with  a  handle,  a  construction 
which  is  very  much  superior.  Some  are  made  with  a 
single-poiuted  wire  to  fi.v  the  candle  upon,  as  in  b;  and 
others  are  made  of  earthenware,  to  imitate  a  candle,  as 
in  c,  by  which,  when  the  piece  is  put  on,  it  looks  like  a 
whole  candle. 
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Sect.  I. 

THE  SIMPLEST  KINDS  OF  LASfPS. 

hniip. 

682.  The  most  siviplc  lamp  consists  in  a  vessel  of  any  shape,  filled  with  oil,  or  other 
;  inflammable  liquid,  and  having  a  short  depression  or  spout  on  one  side,  on  which  lies  a 
iwick  composed  of  any  fibrous  substance  capable  of  imbibing  the  oil  by  its  capillary 
:  attraction.  The  oil  thus  raised  and  diffused  through  the  wick,  when  set  fire  to,  admits  of 

': being  heated  to  such  a  degree  of  tempei-ature  as  is  capable  of  volatilising  the  oil;  the 
vapour  of  which,  in  a  state  of  combustion,  constituting  the  flame  of  the  lamp. 

68.3.  The  wick  of  a  lamp  serves  only  for  the  purpose  of  raising  up  the  oil,  and  thus 
'giving  a  constant  supply  of  just  the  necessary  quantity  to  the  flame. 

It  furnishes  no  part  of  the  light  by  the  combustion  of  its  own  substance  ;  for  the  quantity 
< consumed  is  too  small  to  desei"ve  notice,  and  it  is  usually  coated  over  with  a  hard  deposit 
1  of  carbonaceous  matter,  which  cannot  burn  for  want  of  the  access  of  air;  the  flame  in  fact 
I  keeping  the  wick  from  it. 

684.  Fiy.  112.  represents  a  lamp  nf  thesimplesi  Aindmadeofhammered  iron,  still  used  in  the 
Orkney  and  Shetland  islands  for  burning  fish  oil,  procured 
by  melting  the  livers  of  a  small  fish  caught  there  in  abun- 

dance. The  wick  is  of  peeled  rush.  The  upper  vessel  holds 
the  oil,  and  the  lower  one  is  to  catch  the  drippings.  The 
lamp  is  fixed  in  the  walls  of  the  cottages  by  the  bent  top. 
The  Esquimaux  make  their  lamps  of  a  kind  of  pot  stone, 
and  use  them  not  only  for  getting  light  during  the  long, 
dark,  and  dreary  winter  months,  but  also  for  boiling  their 
kettles.    Their  wicks  consist  of  moss  laid  in  the  oil. 

685.  Fig.  113.  is  an  exuinplc  of  the  common  Greek  and 
Roman  lump  made  of  terra  cotta.    Such  are  found  in  great 
numbers  in  Herculaneum  and  Pompeii. 

^'V-  "-  686.  Several  improvements  have  been  made  in  the  simple 
The  size  of  the  wick  is  a  circumstance  very  important  to  attend  to.    We  have 

already  shown  how  essential  it  is  that  the  air  shall  have 
access  to  every  part  of  the  flame,  in  order  to  insure  complete 

/p^^  combustion :  if  the  wick  be  large,  a  great  deal  of  carbon 
v^0^-7^^CI__^^ — vapour  remains  unburnt  in  the  interior  of  the  flame,  and 

breaks  out  at  the  top  in  the  form  of  smoke  :  and  the  flame 
appears  yellow,  or  even  brownish.    This  is  the  case  with 

I'ig.  11^.  torches  which  always  give  a  great  deal  of  smoke.  The 
-  smaller  the  wick,  the  clearer  and  whiter  wiU  be  the  flame  ;  because,  from  what  has  just  been 
said,  it  is  obvious  that  there  will  be  less  unconsumed  carbon  in  the  interior  of  the  flame : 

but  a  very  small  wick  cannot  give  much  light,  as  it  diminishes 
with  the  superficies  of  the  flame.  The  inconvenience  of 
thick  wicks  has  been  long  observed,  and  many  attempts 
have  been  made  to  remove  it. 
687.  It  was  first  noticed  by  Dr.  Franklin,  that  two  small 

wicks  placed  close  together  gave  more  light  than  one  equal  in 
qiiantity  to  both  :  the  air  being  admitted  between  them, 
there  is  more  surface  of  flame  than  in  one  only  ;  see 
fuj.  114.  a.    Three  wicks,  b,  for  the  same  reason,  give  still 

more  light,  but  consume. oil  in  proportion.    But  it  is  rather  difficult  to  keep  several 
wicks  always  at  the  same  height,  and  there  is  a  good  deal  of  trouble  in  adjusting  and 

trimming  them. 
688.  A  flat  wick  is  found  to  obviate  this  inconvenience,  and  to  give 

a  much  better  and  clearer  light,  with  less  smoke,  than  a  round  one 
that  consumes  the  same  quantity  of  oil.  Tliese  are  consequently  now 
much  used. 

By  making  the  lamp  of  metal,  and  attaching  an  upright  cylinder  to 
the  cistern,  which  is  covered,  and  causing  the  wick  to  rise  vertically 
through  small  tubes,  greater  cleanliness  is  insured ;  this  lamp  is 

Fig.  Il.'i.  sometimes  used  as  a  common  passage  lamp  to  hang  on  a  wall.  Fig.  115. 
689.  aand  b,  fig.  116.,  represent  lamps  made  in  the  form  of  candle-tticks,  with  the  wick 

FiR.  114. 
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vertical.  These  require  the  -wicks  to  be  very  nicely trimmed  :  for  it  is  to  be  observed  that  the  wick  when  in 
this  position  is  more  apt  to  contract  a  hard  crust  than 
when  nearly  horizontal.  The  upper  part  is  often  made 
and  sold  separate,  so  as  to  fit  into  any  candlestick  either 
japanned  or  of  brass.  They  form  cheap  lights  for 
kitchens  and  other  places  -where  economy  is  much  an 
object :  and  indeed,  if  properly  managed,  give  as  good  a 
light  as  small  candles,  c,  fig.  116.  is  one  of  a  more  or- 

namental kind,  -with  a  glass  to  keep  the  flame  steady  : 
and  if  a  common  cylindrical  glass  with  a  plate,  such  as 
is  afterwards  described,  be  added,  these  common  lamps 
-will  give  no  smoke.  These  candlestick  lamps  require 
replenishing  -with  oil  pretty  often,  as  the  capillary  at- 

F'g'  1J6.  traction  of  the  -svick  cannot  raise  it  to  any  great  height. 
a,  fig.  117.  is  a  very  economical  working  lamp  made  for  the  light  to  be  raised  or  lowered. 

The  oil  is  contained  in  the  conical  reservoir  which 
slides  on  the  stem  only  by  the  latter  passing  through  a 
cork  attached  to  the  top  of  the  reservoir. 

b  is  also  a  very  economical  lamp,  made  to  raise  and 
lower,  such  as  is  used  by  watchmakers.  The  wick  is 
made  flat,  and  it  has  a  shade  to  throw  the  light  down, 
and  also  a  cylindrical  glass  to  keep  it  steady.  AVhen 
this  is  well-trimmed,  and  the  oil  good,  it  gives  very 
little  smoke,  and  may  be  used  as  an  excellent  econo- 

mical reading  lamp.  The  oil  is  contained  in  a  reservoir, 
and  this  lamp  does  not  consume  half  so  much  as  an 
Argand.  It  costs  only  six  or  seven  shillings,  and  the 
addition  of  the  oxydator  to  be  afterwards  described  com- 

pletely destroys  the  smoke,  making  it  thus  a  good  and 
cheap  reading  lamp. 

Fig.  118.  exhibits  small  lamps  made  portable  by  a 
glass  added  to  protect  the  flame  from  the  wind  :  they 
are  useful  and  safe  as  bedchamber  lamps :  an  extinguisher 

P'S- 117-  is  attached. 

Fig.  118. 

690,  Float  lights,  fig.  119.,  are  short  wicks  fixed  into  some  substance  that  floats  on  oil,  as  a 
round  slice  of  cork,  or  a  hollow  flattened  sphere  of  glass  or  tin. 
Elegant  glasses  are  sold  for  holding  the  oil ;  but  any  glass,  as  a 
tumbler  or  wine  glass,  will  do.  They  are  very  useful  for 
burning  to  give  a  light  all  night,  being  safe  ;  and,  by  making  the 
wick  small,  they  may  be  made  to  give  as  little  light  as  is 
required.  The  best  sperm  oil  should  be  used ;  and  it  is  well  to 
put  a  tea-spoonful  of  water  into  the  bottom  of  the  vessel  before 
the  oil  is  poured  in,  that,  when  the  oil  is  burned  out,  the  wick 
may  be  extinguished.    An  inch  in  depth  of  oil  in  an  ordinary 

Fig.  119.  tumbler  will  burn  twenty-four  hours. 
691.  Fountain  lamps, fig.  120.,  are  those  where  the  reservoiris  above  the  level  of  the  wicks, 

and  -which  consequently  burn  with  the  same  brilliancy  as  long  as  there 
is  any  oil  in  the  reservoir. 

Sect.  II. 

aboand's  lamp. 

692.  The  smoke  and  disagreeable  smell  arisingfrom  the  burning  of  oil 
in  common  lamps,  and  the  unsightly  appearance  of  the  whole  process, 
had  long  banished  the  lamp  from  the  apartments  of  the  wealthy,  and 

Fig.  12".         they  had  been  imiversally  superseded  by  candles. 
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693.  All  invention,  hoivever,  made  1780  by  M.  Aigand,  a.  native  of  Geneva,  by  which 
the  smoke  of  lamps  is  entirely  consumed,  at  the  same  time  that  the  brilliancy  of  the  light 
is  greatly  increased,  even  with  economy,  brought  this  instrument  again  into  general  use, 
and  made  it  a  successful  rival  to  the  best  wax  candles.  The  numerous  advantages  of  the 
Argand  lamp  are  not  confined  to  affording  a  very  brilliant  and  economical  light,  but  it 
extends  its  usefulness  in  producing  a  convenient  ani  great  degree  of  heat  for  the  chemist, 
which  renders  it  one  of  the  greatest  improvements  in  the  useful  arts.  Argand,  reflecting 
upon  the  cause  of  the  imperfect  combustion  in  the  interior  of  the  flame  of  a  candle  or 
lamp,  and  correctly  supposing  that  it  was  for  want  of  the  access  of  oxygen,  conceived 
the  idea  of  admitting  air  into  the  centre  of  the  flame.  To  accomplish  this,  he  made  the 
wick  in  the  form  of  a  hollow  cylinder  instead  of  a  solid  one  as  before,  and  he  contrived 
that  a  current  of  air  should  pass  up  through  this  hollow  cylinder  where  the  wick  was 
burning,  thus  admitting  air  into  the  middle  of  the  flame.  This  was  found  to  succeed 
perfectly  on  trial :  the  combustion  was  more  complete,  the  smoke  was  diminished,  and  the 

brilliancy  of  the  light  increased.  But  to  improve  the  efl'ect  still  further,  he  also  added  a 
glass  cylinder  or  chimney,  open  at  bottom,  surrounding  the  flame  at  a  smaU  distance,  by 
which  another  current  of  air  was  made  to  pass  upwards  on  the  exterior  part  of  the  flame 
and  between  it  and  the  glass.  Thus  every  part  of  the  thin  circular  flame  is  between  two 
currents  of  air,  which  supply  the  combustion  with  oxygen  so  mijch  as  to  create  a  heat 
that  is  sufficient  to  consume  the  smoke  and  convert  it  into  heat  and  light. 

This  is  the  simple  principle  of  the  lamp  invented  by  Argand  :  and  it  wUl  be  easily 
understood  by  examining  fiij.  121.,  where  the  dark  circle  in  the 
centre  of  A,  the  place  of  the  burner,  represents  the  interior  of  the 
hollow  cylinder  through  which  the  air  ascends.  The  thin  dark 
line  outside  being  the  wick  itself,  and  the  double  external  line  being 
the  glass.  B  represents  a  view  of  the  burner  with  the  wick  :  and 
the  arrows  show  the  direction  of  the  current  of  air  between  the 
wick  and  the  glass. 

A  few  improvements  have  been  made  upon  the  original  con- 
struction. The  glass  chimney  does  more  than  cause  a  current  on 

the  outside  of  the  flame :  it  considerably  increases  that  in  the 
inside  of  the  circular  wicli  also  :  without  the  glass  there  would  be 
a  current,  but  it  would  be  weak.  It  is  of  consequence  to  regulate 
the  quantity  of  air  admitted  to  the  flame  :  too  much  air  will 
diminish  the  temperature  so  much  as  to  impede  the  desired  effects, 
and  too  little  will  leave  the  combustion  languid.  In  the  common 
lamp  the  wick  is  fed  with  oil  by  capillary  attraction,  the  surface 
of  the  oil  being  below  the  level  of  the  flame  ;  but  in  the 
Argand  lamp,  the  reservoir  of  oil  is  kept  above  the  level  of  the flame. 

Fig,  122.  represents  the  general  appearance  of  an  Argand  lamp,  such  as  is  used  for  reading 
or  simihir  purposes,  a  is  the  reservoir  for  the  oil :  b  is  the  cistern 
supplied  from  the  reservoir,  and  from  which  the  oil  flows  to  the 
burner,  c,  through  the  branch  d. 

Fig.  1 23.  is  a  section  of  the  reservoir  on  a  larger  scale  :  together 
with  the  tubes  of  the  burner.  The  vase  e,  which  holds  the  oil, 
terminates  below  in  a  hollow  neck  /;  which  screws  into  the 
cistern  g.  This  neck  has  a  circular  hole  in  the  side,  which  can 
be  closed,  when  required,  by  a  sliding  piece  of  brass  h,  moveable 
by  a  handle  i.  To  fill  the  reservoir  with  oil,  it  is  unscrewed 
and  laid  on  its  side ;  and  the  oil  is  poured  in  through  the  circular 
hole  in  the  neck.  When  enough  oil  is  put  in,  this  hole  is  covered 
by  drawing  up  the  short  tube  h  over  it  by  means  of  the  handle  i, 
the  reservoir  is  then  screwed  into  its  place,  and  the  hole  is  opened 
by  pushing  down  the  handle  i;  the  oil  then  coming  out  through 
the  cistern  from  which  it  passes  through  the  branch  li,  the 
supply  the  burner.  The  burner  part  A  consists  of  two  tubes,  /  I 
and  m  m,  one  within  the  other,  the  space  between  to  hold  the  oil 
coming  from  the  branch  /(,  being  closed  at  bottom  n  n,  but  open 
at  top.  The  circular  wick  n,  expressed  by  the  dotted  line,  is 
kept  in  the  oil  in  this  space  between  the  t«  o  tubes  by  drawing 
it  on  a  short  cylinder  of  brass  o  o,  that  slides  upon  the  inner  tube 
"i  in.  At  first  this  wick  was  raised  and  lowered  by  means  of  a 

ack  and  pinion  ;  but  now  a  much  neater  method  is  employed  ;  a  spiral  groove  is  cut  on 
;ie  outside  of  the  tube  m  m,  in  which  a  pin  on  the  inside  of  the  short  tube  o  <>  works,  and auscs  it  to  rise  or  fall  when  it  is  carried  round  :  the  motion  of  the  tube  o  o  is  effected  in 
n  ingenious  manner  by  means  of  the  shelf  which  carries  the  chimney  glass.    The  lower L  3 

Ft/;.  121. 
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portion  of  this  burner  part  terminates  in  a  cup  p,  -which  receives  what  oil  may  happen  to drop  from  the  burner :  and  apertures  are  made  in  the  upper  part  of  the  cup,  by  which  air 
can  have  access  to  the  inside  of  the  inner  tube,  and  consequently  to  that  of  the  wick  and 

Fig.  123. 
flame.  There  are  likewise  apertures  in  the  shelf  on  which  the  chimney-glass  stands,  to 
supply  air  to  the  space  between  the  glass  and  the  flame.  As  the  reservoir  acts  upon  the 
principle  of  the  bird  fountain,  the  height  of  the  oil  in  the  cistern  must  always  be  at  the 
level  of  the  wick,  which  is  therefore  supplied  as  long  as  there  is  oil  in  the  reservoir  :  and 
by  this  means  the  light  is  always  equal. 

Fig.  121. 
It  is  essential  in  this  lamp  that  the  flame  should  be  at  a  certain  distance  from  the 
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reservoir  of  oil ;  otherwise  the  air  in  the  upper  part  of  the  reservoir  being  much  more 

expansible  than  the  oil,  it  -n  ould  cause  the  latter  to  flow  over :  this  inconvenience  is 
apt  to  occur  in  consequence  of  the  air  being  expanded  in  a  wai-m  room. 

694.  In  the  oriyinal  construction  of  Aryand's  lamp  there  was  an  imperfection  in  the  glass 
chimney,  which  has  been  removed  by  subsequent  improvements.  The  glass  was  at  first 
made  simplj'  cylindrical,  and  then  the  air  within  rose  quite  vertically  between  it  and  the 
flame  striking  upon  it  imperfectly  :  on  which  account  the  lamps  could  burn  only  the  best 
oil.  But  by  a  French  alteration  of  the  shape  of  the  glass,  made  some  years  ago,  the  lamp 
burns  with  a  clearer  light.  Instead  of  being  of  equal  width  throughout,  it  is  contracted 
at  the  level  of  the  flame,  as  at  c,fig.  122.,  by  which  the  current  of  ascending  air  is  made  to 
turn  out  of  its  course  when  it  arrives  at  this  shoulder,  and  is  propelled  against  the  top  of 
the  flame  just  where  the  smoke  is  beginning  to  part,  which  in  consequence  is  destroj-^ed 
almost  entirely ;  and  this  has  been  still  farther  improved  upon  by  the  contrivance  called 

"  oxydators,"  and  a  contraction  of  the  glasses,  which  will  be  described  afterwards. 
695.  a,  fig.  124.,  represents  a  two-light  Argand's  lamp  for  the  table,  b  is  one  for  the  side- 

board or  similar  situations,  c  is  one  with  a  telescopic  or  sliding  stem,  to  rSise  or  lower  the 
light,  which  is  useful  in  some  cases,  particularly  for  reading  or  writing :  but  such  a  light 
should  always  be  used  with  a  shade  to  defend  the  eyes  from  the  strong  glare,  rf  is  a 
bracket  lamp  for  fixing  to  the  wall. 

696.  Fig.  125.  e  is  a  two-light  suspended  Argand  lamp,  of  the  cheapest  kind,  yis  a  sus- 
pended lamp  of  a  more  elegant  kind,  with  a  cut  glass  basin,  to  prevent  accident  from  the 

Fig.  123. 

)il  dropping :  it  has  also  moon.^,  or  ground  glass  shades,  over  the  lights,  g  is  a  four-light 
amp  with  a  basin  of  plate  glass  below,  h  is  one  of  tliose  called  by  the  manufacturers  boat 
umps,  from  the  arms  being  concealed  by  ornamental  brass  work  having  a  slight  re- 
lemblancc  to  a  boat,  with  tliree  or  four  liglits.    In  these  lamps,  although  only  two  chains 
re  represented,  there  must  be  tliree  or  four  chains,  i  is  a  large  lamp  with  the  chains  very ■rnamental,  and  the  branches  concealed  b)-  very  rich  brass  work. 
697.  Shades  of  ground  glass  are  not  only  agreeable  in  concealing  the  flame,  and  pre- entmg  the  disagreeable  dazzling  effect  of  a  strong  light,  but  they  appear  to  increase 

L  4 
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the  light,  by  dispersing  it  and  softening  the  shadows.  Tliey  should  be  cleaned  once 

a  fortnight  with  soap  or  pearl-ash  :  the  latter  ■wiU  not  injure  them.  For  some  lamps 
■white  paper,  not  too  thiclj,  makes  an  excellent  shade,  and  particularly  for  an  econo- 

mical reading  lamp.  Transparent  envelopes,  or  shades  for  some  purposes,  as  lanterns 
for  passages,  may  be  made  very  elegantly  of  chintz  of  agreeable  patterns :  and  some 
have  cut  out  the  flowers  or  other  ornaments  of  chintz,  and  pasted  them  on  varnished 
paper.    Chinese  lanterns  are  frequently  made  of  paper  painted. 

Sect.  III. 

ANNULAR  FRENCH  LAMP. 

698.  This  lamp  has  been  for  many  years  very  generally  used  in  England  as  a  table 

lamp.  In  the  original  construction  of  Argand's  lamp,  the  reservoir  for  the  oil  was  placed on  one  side  of  the  flame  ;  and  consequently  the  light  being  obstructed  by  it,  there  was  a 
strong  and  inconvenient  shadow  on  that  side.  To  obviate  this  imperfection,  the  annular 
\w!v^,fig.  126.,  has  been  contrived.   The  ring  of  metal,  a  h,fig.  126.  contains  the  oil,  which 

descends  below  the  bm-ner  c  by  the  tubes  d  e;  a.  constraction  which  is  extremely  simple,  and 
consequently  not  liable  to  be  out  of  order,  y  is  a  cap,  by  unscrewing  which,  the  oil  may  be 
poured  into  the  reservoir.  The  construction  of  the  burner  is  on  Argand's  principle. 
This  lamp  was  placed  upon  an  elegant  stand,  as  at  A,  and  the  flame  was  concealed  by  a 
hemisphere  of  ground  glass ;  or  by  a  complete  sphere,  as  at  B. 

It  is  worth  while  observing,  that  the  French  employed  this 
construction  also  in  lamps  of  a  cheap  kind  for  suspending,  which, 
though  not  used  here,  yet  may  be  useful,  as  they  might  easily 
be  executed  where  Argand's  lamps  cannot  be  procured.  The 
oil  was  contained  in  an  annular  reservoir  of  tin,  japanned  or 

painted,  g,Jtg.  127. ;  and  instead  of  Argand's  burners,  the  wicks were  of  the  common  flat  kind,  but  surrounded  by  glasses.  To 
reflect  the  light  do-\vn,  a  skeleton  of  wire  such  as  is  used  for 
bonnets,  was  raised  over  them  in  a  hemispherical  form,  and  on 
that  was  fixed  thin  silk,  which,  being  partly  transparent,  had  a 

Fig.  127.  very  pretty  efiect.  Below  was  suspended  a  small  glass  basin,  to 
catch  the  droppings  of  oil. 

Sect.  IV. 

Parker's  sinumbra  lamp. 

699.  Although  the  object  of  the  French  lamp  was  to  do  away  the  shadow  cast  by  the 
reservoir  of  the  Argand  lamp,  this  was  not  completely  cflTected  :  for  still  a  slight  shadow 
was  projected  by  the  thickness  of  the  annular  reservoir,  which,  coming  just  about  the 
level  of  the  eyes  of  those  at  table,  had  an  unpleasant  effect.  This  fault  was  corrected  by 
an  improvement  made  by  Mr.  Parker,  for  which  he  took  a  patent  in  1$20.  In  his  lamp, 
called  the  Sinumhm,  or  shadowless  lamp,  ̂ 5'.  128.,  the  reservoir  is  sloped  away  from  the 
light,  by  reducing  the  breadth  of  the  ring  in  front  in  the  manner  shown  in  the  sectioa 
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at  o  and  b.  The  burner  is  on  the  Argand  principle,  -with  the  usual  glass -chimney  :  but  the 
form  of  the  ground  glass  shade  assists  the  dispersion  of  the  rays  of  light,  so  as  to  obliterate 
all  shadow  entirely,  c  is  a  little  metallic  conical  speculum  fixed  on  the  glass  chimney,  to 
reflect  some  rays  from  the  flame,  immediately  downwards.    A  represents  this  lamp 

complete.  It  is  to  be  observed  that  the  ground-glass  shade  is  continued  below  the  light, 
as  at  d  and  e.  This  lamp,  though  obviously  an  improvement,  is  no  longer  made,  being 
superseded  by  others  to  be  afterwards  described. 

Sect.  V. 

quarrel's  sinumbra  lamp. 

700.  Fig.  129.  is  another  construction  for  effecting  the  same  object  as  Mr.  Parker's.  In 
this  the  bevelling  or  sloping  of  the  reservoir  is  on  the  under  side  of  the  reservoir,  and  the 
ground  glass  distributed  over  the  light,  is  brought  to  the  outside  edge  of  the  reservoir, 
as  in  the  French  lamp,  thereby  concealing  it  more  completely.  The  ground  glass  shade, 
instead  of  being  made  in  one  piece,  as  in  Parker's,  is  divided  into  two,  one  above  the 
light,  and  the  other  in  form  of  a  circular  basin,  with  an  aperture  in  the  middle,  below 
the  light,  as  ab.  In  other  respects,  it  is  like  the  French  lamp.  The  little  speculum,  c, 
is  often  omitted. 

Fig.  129.  Fig.  130. 

Sect.  VI. 

ISIS  lamp. 

701.  The  last  improvement  upon  the  French  lamp  appears  to  be  what  has  been  called 
by  the  manufacturers,  the  Ms  lump,  fig.  130.,  and  which  is  now  most  generally  seen  in 
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tlie  shops.  In  this  the  external  appearance  of  the  reservoir  is  reduced  to  a  mere  brass 
bead,  and  tlie  ground  glass  distributer  being  brought  quite  to  the  front,  no  shadow  is 
projected,  and  this  part  appears  as  perfect  as  this  lamp  can  be.  They  are  now  frequently 
used  as  table  lamps,  and  are  manufactured  in  an  almost  infinite  variety  of  patterns  of 
various  prices  and  degrees  of  ornament  and  elegance,  of  brass,  bronze,  or  part  porcelain 
and  part  brass.    a,Jig..l3\.,  represents  a  two-light  table  lamp  :  c  is  a  bracket  lamp :  b  is 

2-;g.  IS]. 

one  suspended.  Parts  of  the  stand  are  now  frequently  made  of  coloured  porcelain,  while 
the  oi'uaments  are  of  or-moulu,  and  brass  chased. 

Sect.  VII. 

QUARRELL's  AiBION  LAMP. 

702.  This  is  represented  in  fg.  132.:  A,  B,  C.  The  oil  is  contained  in  a  circular 
reservoir  like  that  of  the  French  lamp  ;  but  instead  of  its  being  below  the  level  of  the 

flame,  and  to  be  raised  by  the  capillary  attraction  of  the  wick  it  is  considerab
ly  above 

the  flame,  in  the  manner  of  a  fountain  lamp,  as  may  be  seen  at  A  C,  which  is  a  view  o
l  the 
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lamp  without  tlie  glass  shade  and  stand,  and  iu  A,  which  is  a  section  of  the  same.  B 
represents  the  lamp  complete  :  the  whole  of  what  is  exhibited  in  the  other  figures  being 
included  within  the  ground  glass  shade,  and  concealed  by  it.  To  fill  the  reservoir,  the 
oil  is  poured  iu  through  the  hollow  two-valve  cock,  b,  which  at  that  time  must  have  the 
yalve,  c,  open,  and  the  other  valve,  d,  shut  :  there  are  marks  on  the  top  of  the  valve  for 
setting  the  valves  by  means  of  the  little  handle,  o.  When  the  reservoir  is  full,  the  valve,  d, 
is  opened,  and  the  oil  flows  out  of  the  reservoir  into  the  descending  tube,  e,  which 
communicates  with  the  burner,  f ;  but  it  passes  farther  on,  and  rise  sabove  the  level  of  the 
burner,  through  the  tube,  on  the  opposite  side,  g,  as  far  as  h  ;  compressing  the  air  in  the 
upper  part,  which,  being  open,  is  covered  and  surrounded  by  a  short  outer  tube,  i,  one  half 
of  which  is  open,  and  communicates  with  the  reservoir,  while  the  other  half  is  closed. 
The  lamp  is  now  ready  to  be  lighted  :  when  this  is  done,  the  oil  begins  to  be  consumed, 
and  the  burner  is  supplied  by  the  tube  e,  which  takes  it  from  the  reservoir  :  but  no  more 
can  come  from  the  latter,  except  some  aii*  enters  to  supply  its  place  ;  and  this  is 
admitted  by  a  very  ingenious  contrivance.  A  smaller  tube,  k,  is  attached  to  the  side  of 
the  tube,  h,  and  communicates  with  it  at  the  lower  part,  the  upper  part  being  open  to  the 
atmosphere.  When,  therefore,  the  combustion  of  the  flame  draws  the  oil  from  the 
reservoir  by  the  tube  e,  the  atmosphere  passes  into  the  upper  part  of  the  tube  k,  and  air 
passes  downwards  in  minute  bubbles,  according  to  the  direction  of  the  arrows,  to  the  top, 
and  down  again  through  the  short  external  tube  i,  imtil  it  arrives  in  the  reservoir,  and 
ascends  to  the  upper  part  of  it,  to  fill  the  vacuum  that  otherwise  would  be  formed  :  and 
this  effect  proceeds  as  long  as  there  is  any  oil  in  the  reservoir,  or  until  the  whole  is 
consumed  by  the  flame.  One  of  the  advantages  of  this  lamp,  therefore,  is  that  the  supply 
of  oil,  not  depending  merely  upon  capillary  attraction,  as  in  the  original  French  lamp, 
will  burn  with  an  undiminished  flame  as  long  as  there  is  oil  in  the  reservoir.  In  the 
French  lamp  the  flame  becomes  weak  some  time  before  the  oil  is  exhausted  :  and  it 
requires  more  frequent  supply.  This  lamp  likewise  obviates  a  defect  which  attends  the 
Argand  lamp  when  the  flame  is  near  the  reservoir  :  the  heat  expands  the  air  in  it,  and 
sometimes  forces  the  oil  over  the  bm'ner.  By  the  construction  just  described,  the  air 
which  enters  at  /(,  and  passes  up  the  tube  h  into  the  reservoir,  being  surrounded  by  the  oil  in 
the  latter,  which  is  warmed  by  the  flame,  is  heated  to  the  same  degree  of  temperature  as 
the  oil,  and  in  consequence  so  much  rarefied,  that  its  pressure  upon  the  surface  of  the 
fluid  is  considerably  diminished,  and  therefore  is  not  so  liable  to  occasion  an  overflow  at 
the  burner.  Another  peculiarity  belongs  to  the  patent.  The  wick  is  raised  or  depressed 
by  means  of  a  rack,  m,  cut  upon  the  shelf  for  the  glass  chimney  into  which  a  pinion  n  works, 
and  this  is  turned  by  a  rod  that  rises  above  the  cistern,  and  is  accessible  without  lifting 
off  the  glass-shade,  as  was  necessary  in  former  constructions.  It  is  easy  to  perceive 
that  this  lamp  can  cast  no  shadow  downwards  on  the  table. 

Sect.  VIII. 

pakker's  hot  oil  lamp. 

703.  This  is  a  late  invention,  chiefly  founded  on  the  advantage  of  heating  oil  previously 
to  its  combustion.  The  cistern  a  (see  the  section  A.,  fig.  133.)  is  composed  of  two  cylin- 

ders, one  within  the  other,  the  oil  being  contained  in  the  space  between  both,  expressed 
by  dots  ;  and  through  the  inner  cylinder,  the  chimney  of  the  flame,  b,  passes  up  to  heat 
the  oil  in  the  cistern.  The  lower  part  of  the  chimney  is  of  glass,  but  the  upper  part,  c, 
is  of  iron,  for  the  purpose  of  radiating  the  heat  more  strongly  against  the  sides  of  the 
cistern,  or  reservoir,  which  is  assisted  by  the  top  of  the  chimney  being  notched  and  bent 
back.  From  the  cistern,  a  pipe,  d,  descends  to  supply  the  wick  with  oil,  and  on  it  is  a 
stop-cock  to  turn  off  the  supply  when  the  cistern  is  to  be  charged  with  oil. 

Instead  of  raising  or  lowering  the  wick  to  regulate  the  height  of  the  flame,  as  in  the 

Argand's  lamp,  the  effect  is  produced  by  raising  or  lowering  the  bell-mouthed  glass 
chimney,  which  rests  on  three  slips  of  metal  moved  by  rack  work.  The  cistern  contains 
an  imperial  pint  of  oil,  and  should  be  made  quite  full  before  lighting  the  lamp,  so  as  to 
have  no  air  in  it,  as  that,  by  expansion  with  the  heat,  would  cause  an  overflow  of  the  oil. 
A  shade  of  a  conical  form,  e  c,  made  of  paper  plaited,  and  plain  white,  pierced  or  painted, 
is  placed  round  the  light,  and  to  conceal  the  cistern  :  it  is  suspended  on  a  circle  of  wire 
//.  The  nature  of  this  paper  shade  is  seen  better  in  the  external  view  of  the  lamp  at  B. 
The  cylindrical  cotton  wick,  which,  we  have  observed,  is  stationary,  is  very  short,  as  a 
new  one  is  to  be  put  on  every  day  with  a  cotton  stick,  that  it  may  burn  clear,  and  pi-event 
the  usual  clogging  of  the  wick,  which  takes  place  when  it  is  suft'cred  to  remain  in  the  oil for  several  days,  as  is  usually  the  case.  That  the  flame  may  be  more  regular,  the  wicks, 
as  sold,  are  cut  quite  true  by  machinery.  More  particular  directions  for  managing  this 
lamp  are  given  in  a  printed  paper  to  purchasers.  We  must  observe  that  this  lamp  is 
calculated  to  burn  the  common  oils,  even  the  coarse  fish  oils,  without  smoke  or  smell,  and 
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thus  the  inventor  considers  the  common  Southern  -whale  oil  as  preferable  for  burning  in 

if,  to  the  best  sperm  oil.  By  using  the  contrivance  called  an  oxydator,  or,  what  is  better, 
the  glass  contracted  in  the  lower  part  described  afterwards,  the  light  is  made  stiU  brighter. 
We  can  safely  recommend  this  lamp  as  throwing  down  a  most  agreeable  light  upon  the 
table.    The  stand  is  made  of  various  fonns. 

Sect.  IX. 

THE  SOLAR  LAMP. 

704  This  is  a  late  improvement  of  considerable  importance,  by  means  of  which  a 
simple  wicked  lamp  is  made  to  burn  with  increased  light,  and  no  smoke.  Fig.  134.,  a,  b,c, 

Fig.  134. 
represents  forms  in  which  they  are  frequently  executed,  either  for  carrying  about,  or  to 
stand  on  a  table.  To  the  wick  nmst  be  applied  a  cap,  as  represented  at  d.  on  a  larger 
scale,  of  which  ce  is  the  section  ;  this  has  apertures  on  the  side  at  //,  and  one  at  the  top 

through  which  the  flame  issues:  by  this  contrivance  a  current  of  air  enters  at  these  aper- 
tures, and  being  deflected  by  the  top  of  the  metfll  cap,  is  brought  into  close  contact  with 

the  flame  impinging  upon  it  nearly  at  right  angles,  forcing  its  way  into  the  flame,  and 

thus  supplying  it  with  so  much  more  oxygen  than  in  the  usual  manner,  that  the  combus- 
tion is  complete,  and  the  whole  of  the  oil  burned,  thus  entirely  preventing  the  form- 
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ation  of  smoke.  It  is  essential  that  the  lower  part  of  the  flame  should  be  a  little 
below  the  aperture  of  the  cap.  It  is  to  be  observed  that  there  is  no  current  through  the 

centre  of  the  flame,  as  in  Argand's  lamp,  yet  the  flame  is  exceedingly  bright.  Lamps  on 
this  construction,  with  simple  wicks,  give  no  smoke  when  the  best  oil  is  bui-ned,  and  very 
little  with  common  oil ;  they  are  very  economical  and  agreeable  when  used  in  many  situ- 

ations, as  in  a  liall  or  passage,  or  other  places  where  the  smoke  and  smell  of  a  common 
lamp  would  be  objectionable. 

705.  But  the  advantage  of  this  construction  is  greatest  lohen  applied  to  Argand's  lamp. 
In  the  usual  construction  of  this  lamp,  the  ciu'rent  of  air  on  the  outside  of  the  wick  is 
made  to  ascend  nearly  parallel  to  the  surface  of  the  flame,  without  being  made  to  strike 
against  it  so  much  as  in  the  solar  lamp.  The  application  of  the  deflector  of  the  solar 

lamp  to  the  flame  of  the  Argand's  lamp,  produces,  therefore,  an  increased  brilliancy  of 
the  light.  But  a  still  greater  advantage  in  the  application  of  this  principle  is,  that,  by  its 

means,  the  Ai-gand's  lamp  can  be  made  to  burn  the  coarse  oils  without  either  smoke  or 
smell,  equally  with  the  best  spermaceti  oil.  The  price  of  the  latter  has  lately  advanced  con- 

siderably ;  and  at  the  present  time  amounts  to  from  six  or  eight  to  ten  shillings  per  gallon  : 
whereas  the  Southern  whale  oil,  when  purified,  which  answers  equally  well  with  this 
new  lamp,  is  sold  from  three  shillings  to  three  and  sixpence.  The  saving  is  therefore 
considerable  when  much  oil  is  used  ;  it  is  true,  the  greater  consumption  Is  to  be  considered, 
but  even  then  the  balance  is  in  favour  of  the  solar  lamp,  both  as  to  economy  and  light. 
But  to  effect  this  combustion  of  the  common  fish  oils,  a  peculiar  kind  of  wide  is  neces- 

sary :  it  must  be  more  loosely  woven  than  those  which  are  employed  for  the  common 

Argand's  lamp,  and  somewhat  larger  ;  the  wicks,  as  formerly  made,  -would  very  soon 
become  clogged  ;  the  tubes  also  containing  the  new  wick  must  be  made  on  purpose  for 
it,  and  this  may  be  added  to  the  old  stem,  or  other  supports  of  the  lamp  ;  an  alteration 
which  generally  costs  from  fifteen  to  twenty-five  shillings  for  each  light.  By  this  means 
any  of  the  ordinai-y  lamps,  as  the  French,  or  others,  may  be  made  to  burn  the  coarse  oils. 
The  present  high  price  of  sperm  oil  has  given  rise  to  numerous  inventions  in  lamps,  to 
enable  them  to  burn  the  common  fish  oils,  or  the  vegetable  oils  ;  and  these  have  led  to 
some  permanent  improvements. 

The  most  usual  form  in  which  this  improvement  of  the  Argand's  lamp  has  been  exe- 
cuted in  what  is  termed  the  vase  solar  lamp,  of  which  A,  Jig.  135.  shows  the  upper  part, 

and  which  may  be  added  to  any  stem  of  the  former  lamps  :  a  is  the  reservoir  for  holding 
the  oil,- 6  IS  the  cap  witli  the  deflector,  and  the  ring,  c  c,  holding  the  ground  glass  shade, hts  on  the  edge  of  the  reservoir  a.  B,  fig.  135.,  shows  the  deflector  on  a  large  scale. 1  he  air  enters  through  the  apertures,  dd,  goes  towards  the  flame  of  the  circular  wick  in 
the  direction  of  the  arrows,  and  impinges  on  the  flame  atcc,  the  current  within  the  circu- lar wick  being,  as  usual,  at / 
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70G.  A  still  farther  improvement  in  the  solar  lamp  as  applied  to  Argand's,  has  been  made 
by  Quan-ill,  .^(/.  13G.  By  this,  besides  the  usual  de- 
fleeted  current  shown  by  the  arrows,  a  second  current 
is  produced  by  air  entering  at  apertures  gg,  which, 
rising  within  the  glass  chimney,  keeps  it  cool,  and  pre- 

vents the  breakage  it  is  very  liable  to  by  great  heat. 
He  also  makes  this  chimney  conical,  without  the  usual 
shoulder. 

707.  Various  contrivances,  called oxi/da tors,  have  been 
produced  in  consequence  of  perceiving  the  advantage  of 
causing  the  external  current  of  air  to  impinge  upon  the 
flame  of  the  Argand  lamp.  Some  of  them  consist  of 
small  caps  of  brass,  with  a  wide  hole  on  tlie  top  to  admit 
of  the  flame  of  the  lamp,  similar  to  that  of  Jig.  1-33.  but  so 
that  the  current  of  air  is  obliged  to  pass  upwards  in 
close  contact  with  the  flame.  Slaking  the  glass  a  little 
wider  at  bottom  to  admit  of  a  flat  loose  ring  of  brass 
with  an  aperture  for  the  flame  to  rest  on  the  shoulder 
of  the  contracted  part,  as  shown  by  the  shaded  ring  in 
a,  answered  the  same  purpose,  and  has  been  the  subject  of 

Even  so  simple  a  contrivance  as  a  circle  of  thin  mica  b  c,  fiy.  137.,  fixed  in  the a  patent 

Fig.  137. 
inside  of  a  cylindrical  glass  with  a  hole  in  it  a  little  larger  than  the  flame,  has  been  found 
sufficient  to  destroy  the  smoke  of  a  common  lamp,  burning  common  oil. 

But  almost  all  these  contrivances  are  now  superseded  by  contracting  the  lower  part  of 
the  glass  itself,  in  the  manner  shown  at  e,fig.  137.  which  has  the  effect  of  obliging  the  exter- 

nal current  of  air  in  the  Argand  lamp  so  to  impinge  upon  the  flame,  that  every  particle 
of  smoke  is  destroyed,  and  coarse  cheap  oil  can  be  burned.  We  must  observe  that  this 
fonn  of  glass,  which  is  certainly  a  very  great  improvement  upon  the  former  cylindrical 

glass  of  Argand's,  requires  very  great  care,  otherwise  they  are  apt  to  break.  For  common 
purposes,  the  plate  of  mica  described  above,  answers  very  well  with  those  who  have  suffi- 

cient ingenuity  to  fit  them  in.    A  circle  of  tin  plate  would  do. 

Sect.  X. 

keir's  fountain  lasip. 

708.  Many  attempts  have  been  made  to  construct  lamps  to  stand  on  the  table  xoitli  an  upright 
stem,  having  the  plane  on  the  top  in  form  of  a  large  candlestick  or  candelabrum,  so  as  to  do 
away  entirely  with  all  shadow,  or  visible  reservoir  for  the  oil.  The  great  difliculty  is  in  the 
supply  of  the  oil  for  a  long  time  :  in  the  common  small  candlestick  lamp  where  the  wick  is 
supplied  simply  by  capillary  attraction,  the  lamp  burns  dim  as  soon  as  the  oil  falls  much 
below  the  flame  ;  and  some  means  are  required  for  keeping  the  oil  always  at  the  same 

height.  This  is  effected  completely  in  the  Argand's  lamp,  where  the  supply  cistern  is  on  one side  ;  but  the  shadow  which  this  casts  renders  it  unfit  for  the  centre  of  a  table  :  and, 
what  is  desirable  is  to  have  a  lamp  burning  constantly  with  an  equal  and  strong  light,  but 
without  any  shadow  like  a  candle.  To  effect  this,  two  methods  have  been  resorted  to. 

one  is  on  a  hydrostatic  principle,  in  the  manner  of  Iliero's  fountain,  where  the  oil  is 
placed  in  the  body  of  the  stem,  and  is  raised  to  the  wick,  as  it  is  wanted,  by  the  pressure 
of  a  column  of  some  fluid.  In  the  other  method,  the  oil  is  forced  by  clock-work  mecha- 

nism, as  in  the  lamp  by  Carcel  of  Paris.  The  first  successful  attempt  of  this  kind  in 
England  was  the  lamp  invented  by  Jlr.  Keir,  about  40  years  ago,  upon  a  hydrostatical 
principle  :  and  though  it  is  not  used  at  present,  being  superseded  by  contrivances  of  a 
similar  kind  by  other  manufacturers,  yet  it  will  serve  to  illustrate  the  general  nature  of 
these  lamps,  of  which  several  varieties  have  been  brought  partially  iuto  use. 
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Fig.  138.  represents  the  usual  form  in  -whicli  Mr.  Keir's  lamp  was  made  :  but  it  is  to  be 
observed  that  the  form  might  have  been  varied  to  infinity  with 
the  same  construction,  which  will  be  understood  from  B,  which 
is  a  section.  The  vase  and  its  pedestal  were  both  hollow,  and 
two  tubes,  a  and  b,  passed  down  through  the  middle,  one  of 
them  only  reaching  to  the  top  to  supply  an  Argand  burner.  A 
heavy  fluid,  consisting  of  brine,  or  a  strong  solution  of  salt  in 
water,  so  as  to  be  three  times  the  specific  gi'avity  of  oil,  was 
poured  in  at  the  side  of  the  burner,  marked  c ;  this  descends 
down  through  the  tube  b,  into  the  lower  vessel  or  pedestal  d,  and 
rises  up  the  tube  a,  standing  at  the  same  altitude  in  both  tubes. 
The  oii  is  next  poured  in  at  e,  and  this  faUing  upon  the  surface  of 
the  salt  liquor,  and  swimming  on  it,  by  its  weight  forces  up  the 
tube,  6,  into  the  vase  part :  the  oil  and  salt  liquor  balance  each 
other,  when  no  more  oil  can  be  poured  in.  Both  fluids  being  now 
in  a  state  of  equilibrium,  they  will  remain  in  that  state  until 
the  oil  is  diminished  by  the  consumption  occasioned  by  burn- 

Fig.  138.  jjjg     fpjjg  liquor  in  the  vase  then  presses  downwards,  and  com- 
municates an  upward  pressure  to  that  below  the  oil  in  the  pedestal,  and  causes  it  to  rise  in 

the  tube  a.  As  this  pressure  of  the  salt  liquor  is  constant,  it  keeps  the  oil  at  the  height 
of  the  burner,  until  it  is  all  consumed.  This  lamp,  therefore,  requires  no  more  attention 
than  an  ordinary  lamp,  and  is  merely  to  be  filled  with  oil  when  necessary,  the  brine  re- 

maining always  the  same.  Several  other  lamps  have  been  constructed  on  the  same  prin- 
ciple, as  King's,  Barber's,  &c.,  though  varied  in  appearance ;  but  these  are  difficult  to 

manage,  except  by  those  who  understand  the  philosophy  of  them,  and  when  in  the  least 
deranged,  it  is  generally  necessary  to  take  them  to  the  makers.  They  are  therefore  not 
calculated  for  general  use,  although  some  of  them  have  a  very  elegant  appearance  as 
table  lamps. 

Sect.  XL 

Parker's  fountain  lamp. 

709.  Parker's  fountain  lamp  is  another  of  this  kind,  which  has  been  reported  on  by 
the  Academy  of  Science  in  Paris.    A,  Jig.  139.,  represents  its  external  appearance  ;  but  it 

is  executed  in  various  other  patterns.  Having  no  ring 
reservoir  like  the  French  lamp,  it  is  obvious  that  there 
can  be  no  shadow  whatever.  The  external  part,  a,  is  in 
the  foiTB  of  acolumn,  usually  bronzed  or  japanned,  to  imi- 

tate some  dark  coloured  stone,  as  porphyry,  basalt,  &c. 
Within  this  is  an  internal  cylinder,  the  top  of  which 
appears  at  b,  and  which  is  taken  out  when  the  lamp  is 
to  be  filled  with  oil.  B,  fg.  139.,  represents  a  section 
of  this  lamp,  the  description  of  which  we  shall  give  in 
the  words  of  the  inventor.  "  Like  Hiero's  fountain,  the 
interior  of  the  lamp  is  divided  into  three  distinct  com- 

partments :  an  upper  chamber  or  reservoir,  .v;  a  middle 
chamber,  y ;  and  a  lower  chamber,  z.  Through  the 
centre  of  the  whole,  there  passes  a  tube,  cd,  open  at  its 
upper  end,  c,  and  opening  at  its  lower  end,  d,  into  the 
chamber,  z.  e  e  are  opposite  sides  of  the  burner  tubes 
of  the  lamp,  between  which  is  placed  the  cotton  wick,_/. 
g  is  the  open  space  in  the  interior  tube  for  the  current 
of  air  that  supplies  the  flame,  and  supports  the  combus- 

tion. If  it  is  now  recollected  that  the  proper  action  of 
every  lamp  depends  on  the  constant  and  uniform  supply 
of  oil  to  the  burner,  the  action  of  this  lamp  will  be 
clearly  understood  by  attentively  examining  the  inter- 

communications between  the  three  chambers  and  this 
tube.  The  upper  chamber,  .r,  communicates  with  the 
tube,  cd,  by  a  lateral  aperture  at  /(.  The  tube,  cd,  opens 
into  the  lower  chamber,  z,  by  a  lateral  opening,  d,  at 
its  lower  extremity.  The  lower  chamber,  z,  opens  into 

''3-  the  middle  chamber,  y,  by  an  ascending  passage,  ik,  the 
:ipper  end  of  which  is  covered  (but  not  closed)  by  the  cap,  /.    The  middle  chamber,  t/, 
s  in  direct  communication  with  the  burner  tube  ce  by  the  passage  vin :  the  lower  end  «i, 
)f  which  opens  into  the  chamber,  and  its  upper  end,  n,  into  the  lower  part  of  the  burne' 
1  ube.    Now,  to  consider  the  action  of  this  arrangement,  it  will  be  evident  that,  if  a  liquif 
IS  oil,  he  poured  into  the  tube  cd  at  the  opening  o,  it  will  endeavour  to  fill  the  chamber  7 

»L  8 
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by  escape  at  the  lateral  opening  d ;  but  this  chamber  is  already  occupied  by  atmospheric 
air,  which  must  therefore  be  driven  off  as  the  oil  enters  ;  or,  if  the  construction  of  the 
vessel  prevents  its  escape,  then,  by  the  known  properties  of  atmospheric  air,  and  the  laws 
of  hydrostatic  pressure,  it  will  be  condensed  by  the  pressure  of  the  superincumbent 
column  of  the  invading  liquid,  until  its  resistance,  or  the  power  of  its  counteraction,  be- 

comes equal  to  the  weight  of  a  column  of  the  liquid,  of  diameter  equal  to  that  of  the  vessel 
into  which  it  is  forced,  namely,  2,  and  of  height  equal  to  that  of  the  column  of  supply, 
namely,  cd.  Now,  imagine  the  oil  to  be  thus  poured  into  the  chamber  z,  until  it  be  filled, 
the  air  it  contains  will  then  be  driven  into  the  chamber  y  by  the  passage  ik,  and  by  the  tube 
nin.  Now,  if  the  lamp  be  placed  in  an  inverted  position,  the  contents  of  z  will  run  through 
i  h  into  the  chamber  y.  During  the  passage  of  the  oil  from  z  into  y ;  atmosphere  again 
enters  z  by  the  passsge  c  d ;  and  now,  if  we  again  fill  c  d  with  oil  as  before,  the  air  that  z 
contains  will  be  condensed,  and  its  counteraction  will  drive  out  the  oil  contained  in  y  by 
the  passage  i  h,  through  the  only  exit  it  finds,  namely,  the  mouth  of  the  passage  vin,  which, 
as  already  described,  supplies  the  wick.  It  now  only  remains  to  say,  that  the  operation 
last  mentioned,  of  pouring  in  oil  at  the  tube  cd,  also  fills  the  upper  chamber  x  by  the 
aperture  h,  the  air  it  contained  escaping  through  a  small  tube  p.  The  contents  of  this 
chamber  sustain  the  supply  of  the  tube  cd.  It  now  appears  that  the  action  of  the  lamp 
depends  simply  on  the  tube  of  supply,  mn,  delivering  to  the  wick  uniformly  enough  oil, 
and  with  sufficient  rapidity,  to  support  combustion,  and  not  so  much  or  so  rapidly  as  to 
encumber  it.  This  is  done  by  insuring  a  just  equilibrium  between  the  altitude  of  the 

maintaining  column  c  d,  and  the  column  maintained,  m  n."  When  these  lamps  are  sent  to 
India,  a  contrivance  is  added  to  prevent  the  flame  fi'om  being  blown  out  by  the  action  of 
the  Puncha,  an  apparatus  for  producing  cnrrents  of  air  for  ventilation :  and  likewise  to 
prevent  the  light  being  extinguished  by  swarms  of  mosquitoes,  as  frequently  happens. 
For  this  purpose  a  plate  of  metal  pierced  full  of  very  small  holes  surrounds  the  aperture  by 
which  the  air  enters  to  feed  the  flame.  In  the  ordinary  lamps  to  be  used  in  this  country, 
this  plate  is  perforated,  so  as  to  form  an  ornament  having  wide  openings. 

Sect.  XIL 

carcbl  lamp. 

71 0.  The  Carcel  lamp  gives  perhaps  the'  most  beautiful  light  of  any  for  domestic  purposes, and  is  generally  used  by  the  opulent  families  in  Paris.  The  following  opinion  respecting 
it  is  that  given  by  Dr.  Ure.  In  this  lamp  the  oil  is  raised  through  tubes  by  clock-work, 
so  as  continually  to  overflow  at  the  bottom  of  the  burning  wick  ;  thus  keeping  it  thoroughly 
soaked,  while  the  excess  of  the  oil  drops  back  into  the  cistern  below.  Its  light,  when 
furnished  with  an  appropriate  tall  glass  chimney,  is  very  brilliant,  though  not  perfectly 
uniform,  since  it  fluctuates  a  little,  but  always  perceptible  to  a  nice  observer,  with  the 
alternating  action  of  the  pump -work  ;  becoming  dimmer  after  every  jet  of  oil,  and  brighter 
just  before  its  return.  The  flame,  moreover,  always  flickers  more  or  less,  owing  to  the 
powerful  draught,  and  rectangular  reverberatory  shoulder  of  the  chimney.  This  me- 

chanical lamp  is,  however,  remarkable  for  continuing  to  burn,  not  only  with  unabated, 
but  increasing  splendour,  for  seven  or  eight  hours  :  the  vivacity  of  the  combustion 
increasing  evidently  with  the  increased  temperature  and  fluency  of  the  oil,  which,  by  its 
ceaseless  circulation  through  the  ignited  wick,  gets  eventually  pretty  warm  :  besides,  it 
emits  very  different  quantities  of  light,  according  to  the  differences  in  the  nature  and 
supply  of  oil,  as  well  as  variations  in  the  form  and  position  of  the  chimney.  It  is  little 
used  in  England,  nor  can  it  hardly  be  ti'usted  in  the  hands  of  ordinarj-  servants,  for  when 
it  gets  deranged,  it  must  be  sent  to  its  constructor  in  Paris  to  be  repaired. 

Sect.  XIL* 
young's  vesta  lamp. 

710a.  The  lamp  is  an  instrument  of  such  great  and  general  utility,  that  it  is  not  sur- 
prising numerous  attempts  are  now  making  to  improve  it.  For  many  years  the  lamp  of 

Argand  was  considered  so  perfect,  that  scarcely  anything  more  was  thought  desirable, 
and  of  course  little  or  no  improvement  was  made  upon  it.  The  French  glasses  described 

in  p.  151.,  c,  fig.  122.,  where  the  glass  was  contracted  at  the  level  of  the  flame  by  a 
shoulder,  was  the  first  improvement  on  the  original  construction  by  Argand,  whose  glass 
was  simply  cylindrical  ;  but  by  this  new  form,  the  air,  instead  of  rising  by  the  side  of  the 
flame  as  before,  was  made  to  impinge  upon  it,  thus  causing  the  combustion  to  be  more 
complete.  This^eflect  is  still  better  attained  in  the  Solar  lamp,  invented  by  Mr.  liynner  : 

his  cap  of  brass  (see  Jigs.  I.'i4,  l.S.'j,  1.36.)  had  the  advantage  of  being  more  durable 
than  the  glasses,  which  are  very  apt  to  break.  But  as  the  principle  was  not  new,  the 
patent  for  the  Solar  lamp  could  not  be  maintained,  notwithstanding  it  was  the  first  lamp 
by  which  the  common  fish-oil  could  be  burned  without  smoke.  The  idea  of  causing  the 

160  a 
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air  to  impinge  upon  the  flame  in  the  manner  just  mentioned  was  a  happy  thought  that 
has  given  rise  to  other  improvements,  of  which  tlie  Solar  hinip,  and  the  oxydators  men- 

tioned in  p.  loS.  are  examples  ;  and  the  glasses  have  been  still  farther  improved  by  being 
contracted  in  the  manner  shown  at  e,Jig.  137.,  which,  indeed,  answer  all  the  purpose  of  the 

■  oxydators,  except  not  being  so  durable. 

710  b.  Young's  patent  Vesta  lamp,  usually  known  by  the  name  of  the  Camphine  lamp, has  advanced  nearer  to  perfection  in  several  respects  than  any  that  has  yet  appeared ; 
:  and  it  was  only  while  this  article  was  passing  through  the  press  that  our  attention  was 
'  directed  to  this,  the  latest  improvement  in  lamps.    To  render  the  nature  of  this  lamp 
.  quite  evident,  it  is  necessary  that  we  enter  previously  into  a  few  details. 

All  constructions  of  the  Argand  lamp,  where  the  oil  is  made  to  rise  simply  by  the  capillary  attraction  of 
1  the  wick,  are  found  to  be  imperfect,  requiring  that  the  oil  shall  be  replenished  very  frequently,  which  ren- 
I  dered  it  necessary  to  have  the  oil  in  a  reservoir  on  one  side,  that  it  might  be  on  a  level  with  the  fiame  ;  but 
I  the  inconvenience  of  this  reservoir,  in  causing  a  shadow,  has  been  already  mentioned  in  our  description  of 
I  tlu-it  lamp,  and  gave  rise  to  the  French  annular  lamp,  and  others  of  that  class.  The  Solar  lamp,  having  the I  oil  altogether  Ijeiow  the  flame,  is  liable  to  the  objection  that  it  will  not  burn  long  clear  without  being 
1  replenished  with  oil.  In  all  oil  lamps  there  is  an  accumulation  of  carbonaceous  matter  upon  the  wick,  less 
I  or  more  according  to  the  purity  of  the  oil  and  comjileteness  of  the  fcomhustion.  These  circumstances, 
;  together  with  the  high  price  of  oil,  and  particularly  of  sperm  oil,  the  only  one  lit  for  the  ordinary  Arg.ind 
I  lamp,  have  led  to  several  attempts  to  burn  other  liquids,  as  naphtha  and  tui-pentine.  The  disagreeable  odour .  of  the  former  rendered  it  inadmissible  into  apartments,  and  neither  it  nor  turpentine  could  be  employed  in 
!  the  Argand  lamp  of  the  usual  construction,  since  their  great  inflammability  rendered  them  unsafe,  when  the 
1  liquid  was  at  all  heated  by  any  metallic  part  of  the  lamp  coming  into  contact  with  it  in  the  reservoir.  To 
;  avoid  this  danger,  Mr.  Young  inclosed  his  liquid  in  a  glass  reservoir,  and  prevented  its  being  in  the  least 
I  heated,  by  permitting  the  cotton  wick  only  to  pass  into  it ;  and  the  liquid  being  thinner  than  oil,  easily  rose 
i  in  the  wick  by  mere  capillary  attraction.  After  trying  several  combustible  liquids,  he  found  that  rectified 
E  turpentine  was  the  best  adapted  for  burning  in  his  lamp,  which  is  now  frequently  known  to  the  public  by  the 
[  name  of  the  Catnpltine  lamp,  from  the  name  given  to  this  liquid  by  Mr.  English,  who  had  taken  out  a  patent 
I  for  its  preparation. 

710  e.  Young  employs  a  cylindric  wick  of  cotton,  but  this  has  a  slit  at 

about  an  inch  and  a  half  from  the  top,  represented  at  'E,Jig.  139*.,  as  upon the  mandrel  ready  to  put  into  the  lamp.  The  lower  part  of  this  wick 
hangs  down  into  the  camphine.  Instead  of  this  wick  being  cylindrical,  it 
may  consist  of  two,  three,  or  more  flat  slips  of  cotton  arr.inged  in  a  circu- 

lar form,  and  held  together  at  the  top,  where  they  burn,  by  a  ring  of  metal. 
A,  fig.  139*.,  represents  the  upper  part  of  this  lamp,  displaying  its  in- 

ternal structure,  a  is  the  cylindrical  wick  put  over  a  brass  tube  by  mpans 
of  a  mandrel,  and  c  f  is  another  brass  tube  of  larger  diameter,  leaving  a 
space  between  it  and  the  wick.  In  the  side  of  e/  there  is  an  open- 

ing, 17,  through  which  the  air  is  admitted  to  ascend  between  the  two 
tubes  to  supply  the  outside  of  the  flame  of  the  wick  when  it  is  lighted ; 

and  by  the  same  means  the  air  is  admitted  through  the  slit  in  the  wick  in  the  inside  of 
the  flame.  The  dotted  lines  show  this  wick  hanging  down  into  the  camphine  in  the 
glass  reservoir,  h.  The  flame  at  a  is  made  to  strike  on  a  metal  button,  ?',  by  which  it diverges  outwards  like  the  petals  of  a  flower,  which  is  shown  more  at  large  at  C,  where 
the  dotted  line  represents  the  glass  with  its  contraction.  The  brass  cap,  k,  carrying  what 
has  been  described,  screws  on  to  another  brass  cap,  /,  fixed  to  the  glass  reservoir,  h; 
and  to  prevent  all  communication  of  heat  to  the  camphine,  a  piece  of  wood  is  interposed 
between  the  two  caps,  as  being  a  bad  conductor.  The  whole  of  this  apparatus  may  be  fitted into  the  stand  of  an  ordinary  lamp  by  means  of  the  glass  foot,  vi. 
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B  represents  the  same  nppcr  part  as  completed  by  some  additions ;  n  is  a  perforated 
cylindrical  tube  to  conceal  the  aperture  by  which  the  air  is  admitted  to  the  flame  ;  o  is 
the  part  necessary  for  inserting  the  bottom  of  the  glass  represented  by  the  dotted  line  ; 
and  p  is  a  screw  by  which  the  height  of  the  wick  is  adjusted  ;  g  is  a  stage  on  which  rests 
a  ground-glass  moon  to  soften  and  distribute  the  intense  light  of  the  flame. 

D  represents  the  lamp  complete  on  a  stand,  but  without  the  ground-glass  moon,  or 
conical  paper  shade  which  is  sometimes  also  used  as  is  represented  in  Parker's  hot  oil 
lamp,  which  throws  down  a  strong  light  round  the  foot  of  the  lamp. 

710  fZ.  One  of  the  great  advantages  of  the  Vesta  lamp  is,  that  there  is  no  deposition 
of  carbonaceous  matter  upon  the  wick,  provided  the  camphine  is  used  quite  fresh  ;  and 
from  the  simplicity  of  its  construction,  the  management  of  it  is  easy,  the  wick  requiring 
merely  to  be  cut  even  every  time  it  is  used  ;  nor  is  this  even  always  necessary,  as  there 
can  be  no  overflowing  of  the  liquid,  a  defect  to  which  the  Argand  lamp  is  liable,  and 
which  demands  the  addition  of  a  cup  to  catch  the  oil  that  may  drop  ;  here  no  cup  is  re- 

quired, nor  is  the  turpentine  liable  to  damage  the  carpets  and  other  furniture  in  the  same 
manner  as  oil.  But  it  is  proper  to  observe  that  the  camphine  must  be  kept  quite  close 
from  the  air  in  a  tin  can,  and  no  more  poured  into  the  reservoir  than  is  required  for  one 
burning,  or  at  most  two,  because  the  rectified  turpentine  attracts  oxygen  from  air  rapidly, 
and  what  has  been  exposed  for  a  day  or  two  in  the  reservoir  is  not  fit  for  combustion,  as 
it  will  give  smoke.  The  proper  rectification  of  the  turpentine  appears  to  be  essential  to 
the  success  of  this  lamp.  Another  precaution  must  be  mentioned,  which  is,  that  the  liquid 
being  highly  inflammable,  the  greatest  care  must  be  taken  that  it  does  not  take  fire  by 
any  accident  in  filling  the  reservoir,  or  pouring  it  out  in  any  way  ;  since,  in  case  of  such 
accident,  the  flame  is  violent  and  difficult  to  extinguish  ;  but  it  is  to  be  observed  that  the 
turpentine  is  not  very  easily  inflamed,  except  when  heated,  which  it  is  not  liable  to  be  in 
the  glass  reservoir  on  the  construction  above-mentioned ;  but  this  effect  would  happen 
were  it  used  in  a  common  Argand  lamp,  or  any  other  lamp  having  a  metal  tube  going 
into  the  liquid.  The  total  absence  of  such  a  tube  is  one  of  the  peculiarities  of  the  Vesta 
lamp. 

710  e.  Tlie  printed  report  hy  Dr.  Ure  is  subjoined,  not  only  as  stating  some  properties 
of  this  lamp,  but  because  it  aflbrds  information  respecting  combustible  liquids  :  — 

"  The  Vesta  lamp,  burning  with  its  utmost  brilliancy,  without  sraoke,  emits  a  light  equ.il  very  nearly  to twelve  wax  or  sperm  candles  of  three  or  four  to  the  pound;  and  in  so  doing  it  consumes  exactly  one  imperial 
pint  of  spirits  of  turpentine  (value  sixpence  ret.iil)  in  ten  hours  ;  hence  the  cost  per  hour  for  a  light  equal  to 
ten  such  randies  is  one  halfpenny,  whereas  that  from  wax  candles  would  be  nearly  sixpence  ;  from  sperma- 

ceti ditto,  fivepence ;  from  stearine  ditto,  fourpence  ;  from  Palmer's  spreading  wick,  ditto,  nearly  threepence  ; 
from  tallow  moulds,  '2^d. ;  from  sperm  oil  in  Carcel's  mechanrcil  French  lamp,  IJrf.  One  peculiar  .advantage of  the  Vesta  lamp  is  the  snowy  whiteness  of  its  light,  which  is  such  as  to  display  the  more  delicate 
colours  of  natural  and  artiticial  objects,  flowers,  paintings,  &c.,  in  their  true  tints,  instead  of  the  degraded 
hues  visible  by  the  light  of  candles,  and  ordinary  oil  lamps. 

"  The  size  of  the  flame  from  which  so  much  light  is  emitted  in  the  Vesta  lamp  is  greatly  smaller  than  that 
of  oil  or  gas  Argand  flames  of  equal  intensity  ;  a  circumstance  to  he  accounted  for  from  the  diflerence  in 
chemical  composition  between  spirits  of  turpentine  and  fat  oils.  The  spirits  consist  entirely  of  carbon  and 
hydrogen,  in  the  proportion  of  88i  of  theformer  element  and  lU  of  the  latter,  in  K'O  parts, .and  they  consume 328  of  oxygon;  whereas  sperm  and  other  unctuous  oils  consist  of  73  carbon,  11 J  of  hydrogen,  and  lOj  o( 
oxygen,  in  100  parts  ;  and  these  consume  only  287  2  of  oxygen  in  being  burnt,  because  the  oxygen  already 
present  neutr.alises  2-6  p,arts  of  the  carbon,  and  0'4  of  the  hydrogen,  thus  leaving  only  85J  parts  of  the  com- bustible elements  of  the  atmosphere  to  burn,  for  this  reason  :  87^  parts  by  weight  of  spirits  of  turpentine  will 
consume  as  much  oxygen  as  100  parts  of  sperm  oil,  and  will  afford,  moreover,  a  more  vivid  light,  because  they 
contain  no  oxide,  as  fat  oils  do,  which  serve  to  damp  the  combustion.  In  the  spirits  of  turpentine  the  .atliiiity 
of  it.s  elements  for  oxygen  is  entire,  whereas,  in  fat  oil,  the  affinity  is  parti.ally  neutralised  by  the  oxides  it 
contains  somewhat  .as  the  flame  of  spirits  of  wine  is  weakened  by  their  dilution  with  water." Mr.  Young  has  .also  prep.ared  lamps  upon  similar  principles,  but  on  a  smaller  scale,  in  sever.al  forms,  for 
giving  light  in  ch.imbers  of  various  sizes.  To  this  we  m.iy  .add  that  the  principle  of  Mr.  Young's  lamp,  by ivhich  air  is  admitted  to  the  interior  of  the  flame  by  a  slit  in  the  wick,  is  applicable  also  to  the  Solar  lamp 
burning  oil,  with  a  ring  flame,  to  the  interior  of  which  hitherto  the  air  has  been  admitted  only  from  below, 
by  a  tube  passing  down  through  the  reservoir. 

Sect.  XIIL 

LAMPS  FOR  nEADING. 

711.  .4  lamp  f<sr  reading,  toritinp,  or  drawing,  should  have  the 
light  thrown  immediately  upon  the  most  convenient  part  of  the 
table. 

A71  Argand^.i  lamp,  icith  a  conical  shade,  foms  an  excellent  lamp 
for  these  purposes  ;  but  the)'  consume  more  oil  than  is  usually  re- 

quired, and  consequently  give  too  much  heat.  If  the  hollow  wick 
is  made  very  small,  it  is  difficult  to  get  the  lamp  to  burn  well.  A 
flat  wick  well  trimmed,  with  a  glass  chimney,  and  the  best  oil,  such  as 
watch  makers  use,  make  a  good  economical  lamp  for  these  purposes. 

712.  Fig.  IJO.  is  another  lamp  on  a  superior  construction  for  the 
same  purpose,  o  is  a  tin  cylinder  containing  the  oil,  which  has  a 
valve  at  the  bottom,  made  to  open  by  a  wire  in  the  same  manner 
as  the  fountain  lam]).    In  this  lamp,  the  wick  is  flat,  or  it  may  be Fig.  140. 
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circular,  upon  the  plan  of  Argand's.  It  is  made  of  tin  jiipanned,  and  is  much  used  by- 
engravers  ;  though  not  so  elegant  as  some  others,  it  forms  a  powerful  reading  lamp,  price 
ten  shillings. 

713.  The  littmford  lamp,  k.,fiy.'\U.,  was  first  made  with  aflat  wick,  and,  thougli  not 

elegant,  is  a  good  reading  lamp.  It  may  be  used  with  an  Argand  burner.  'R,fi(j.  141.,  is a  reading  lamp  with  a  reservoir  for  oil,  on  the  principle  of  the  French  circular  lamp. 
714.  The  University  lamp.  A.,  fig.  142.,  is  much  used  as  a  reading  lamp :  it  is  on  the 

Argand  principle,  with  a  small  wick  ;  but  as  the  reservoir  is  .not  above  the  light,  it  does 
not  bum  many  hours  without  replenishing. 

Fig.m.  Fig.  Ui. 
715.  B,fig.  142.,  represents  a  reading  lamp  of  an  uncommon  construction.    The  shade  is 

•Idouble,  and  serves  also  as  the  reservoir  for  the  oil  between  the  two  thicknesses  ;  the  lamp 
:is  Argand,  and,  being  supplied  from  a  higher  source  than  the  flame,  has  the  advantage  of 
burning  long.    The  inside  of  the  .shade  is  japanned  white  ;  and  the  whole  outside  is  gilt. 
1  This  lamp  w  ill  be  peculiarly  useful  where  it  is  required  to  have  avery  strong  light  on  the  table. 

716.  A  globe  of  glass  filled  with  water,  with  alight  placed  before  it,  is  used  by  the 
1  French  peasants,  who  make  lace  ;  by  this  means  the  light  of  a  single  lamp  is  thrown  with 
I  extraordinary  vividness  along  a  whole  range  of  these  industrious  workers. 

Sect.  XIV. 

LAMPS  TO  BURN  SOLID  OILS. 

717.  Lamps  to  burn  oils  that  are  not  sufficiently  solid  to  make  into  candles,  and  yet  too 
"thick  to  burn  well  in  common  lamps,  as  palm  oil,  tallow,  hogs'  lard,  &c.,  require  a  particular 
contrivance.  A  piece  of  metal  is  made  to  come  over  the  flame  so  as  to  be  heated  by  it, 
and  then  this  piece  communicates  with  the  oil  in  the  reservoir,  which  is,  by  the  heated 
metal,  kept  always  in  a  liquid  state.  The  Hon.  E.  Cochrane  took  out  a  patent  for 
a  lamp  of  this  kind.    «,  fig.  143.,  is  the  reservoir  into  which  the  material  is  to  be  burned  ; 

i  is  a  bent  metal  rod,  one  end  of  which  comes  over  the  flame  c,  and  the 
other  passes  into  the  interior  of  the  reservoir  among  the  solid  matter, 
which  is  thus  melted  by  its  heat,  and  enabled  to  flow  to  the  wick. 

Sect.  XV. 

WAX  LAMPS. 

718.  These  arc  found  more  convenient  for  some  purposes  than  wax 
candles,  as  the  flame  being  always  at  the  same  height,  any  thing  may  be 
boiled  or  warmed  over  it  with  more  ea.se.  Travellers  have  found  them 
useful  in  this  way  for  keeping  coffee  warm,  or  water  for  shaving  ;  and 
they  have  this  advantage,  that  the  wax  very  soon  gets  solid  after  the 
flame  goes  out,  so  that  the  lamp  with  its  wax  may  be  packed  away 
among  the  luggage  without  danger  ;  whereas  it  is  almost  impossible  to 
keep  an  oil  lamp  from  doing  some  kind  of  damage.  A  cup  is  sufficient 

tis  1 13.         for  holding  the  wax ;  and  the  burner  of  tin  plate  may  stand  in  the  middle 
M 
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of  it.  The  wick  should  be  of  cotton  thread  dipped  in  -wax,  and  cut  into  short  pieces 
■when  one  is  consumed,  it  is  sufficient  to  pierce  the  wax  with  a  large  pin  down  to  the  burner, 
and  introduce  a  fresh  one.  The  best  way  of  extinguishing  wax  lamps  so  as  to  preserve 
the  wick  for  re-lighting,  is  to  overcharge  it  with  wax  by  holding  a  piece  of  wax  over  it 
till  it  melts  and  falls  on  the  wick,  reducing  the  flame,  which  may  be  then  put  out  by  a 
gentle  puff. 

Sect.  XVL 

lamp  without  flame. 

719.  A  curious  night  lamp  witliotit flame  is  made,^^.  144.,  from  a  philosophical  principle 
discovered  by  Sir  Humphrey  Davy.  If  a  cylindrical  coil  of  very  thin  platina  wire  be 
placed  partly  round  the  wick  of  a  lamp  with  spirits  of  wine,  and  partly  above  the  wick, 
and  the  lamp  be  lighted  so  as  to  heat  the  wire  to  redness ;  on  the  flame  being  blown  out, 
the  mere  heated  vapour  rising  ft-om  the  spirits  of  wine  will  be  sufiicient  to  keep  the  upper 

part  of  the  wire  red  hot  for  any  length  of  time  that  the  spirit  remains. 
This  beautiful  and  simple  contrivance  will  give  sufiicient  light  to  see  the 
hour  of  the  night  by  a  watch,  or  to  do  any  thing  that  requires  very  little 
light,  and  will  not  be  liable  as  a  flame  to  disturb  persons  not  accustomed 
to  burn  a  light.  It  has  also  the  convenience  of  being  always  the  same, 
requiring  no  trimming,  and  being  peculiarly  safe,  as  it  can  give  no  sparks. 
Its  heat  is  sufficient  to  kindle  German  tinder,  or  paper  prepared  with  nitre, 
and  thus  to  light  a  sulphur  match.  The  size  of  the  platina  should  not 
exceed  one  hundredth  of  an  inch.  A  coil  of  twelve  turns  is  sufficient. 
When  the  wire  collects  a  crust  round  it,  it  may  be  brightened,  and  made 

Fig.  Ui.  to  act  as  well  as  at  first,  by  uncoiling  and  rubbing  it  with  fine  glass  paper. 
This  curious  effect  is  produced  by  the  heat  of  the  wire  being  sufficient  to  cause  the 

invisible  vapour  of  the  spirit  to  combine  with  the  oxygen  of  the  atmosphere,  and  thus  to 
burn,  although  the  heat  is  not  great  enough  to  occasion  that  kind  of  combination  which 
gives  rise  to  the  emission  of  light.  It  is,  in  fact,  an  invisible  combustion  of  the  vapour  of 
the  spirit  which  continues  to  rise,  and  which,  being  extremely  inflammable,  was  set  fire- 
to  by  the  red  hot  wire  in  the  first  instance  ;  the  constant  production  of  vapour  through 
evaporation  causes  its  invisible  combustion  to  maintain  the  wire  in  a  state  of  red  heat  as 
long  as  it  is  immersed  in  it.  As  the  decomposition  of  the  alcohol,  and  the  union  of  its 
hydrogen  and  oxygen,  give  rise  to  acetic  acid,  which  has  an  unpleasant  odour,  it  has 
been  proposed  to  use  eau  de  Cologne  instead  of  spirits  of  wine,  which  would  diffuse  an 
agreeable  fragrance.  With  respect  to  this  lamp  it  must  be  observed,  that  it  is  to  be  con- 

sidered rather  as  curious,  and  illustrating  some  chemical  principles,  than  as  particularly 
useful. 

Sect.  XVIL 

CABRL1.GE  LAirPS. 

720.  In  ordinary  carriages  for  travelling,  the  light  is  an  oil  lamp  of  the  common  kind, 
with  either  a  round  or  flat  wick.  Attempts  have  been  made  to  use  Argand  lamps,  but 
hitherto  without  success,  as  they  are  liable  to  be  extinguished  by  a  violent  draught  of 
wind.  In  carriages  of  the  best  kind,  wax  candles  are  used  for  the  light,  on  account  of 
their  superior  cleanliness,  although  their  light  is  inferior  to  oil. 

The  wax  candles  are  contained  in  tin  tubes,  through  a  hole  in  the  upper  part  of  which 
the  wick  passes,  the  candle  being  pressed  upwards  as  it  is  consumed  by  a  spiral  spring. 
In  dress  carriages  the  lamps  are  more  ornamental,  consisting  of  circular  boxes  of  glass,  in 

which  are  burned  wax  Candles.  The  lamps  of  travelling  carriages  are  square,'  and  have 
wooden  slides  to  shut  before  the  glass  in  the  day :  sometimes  they  have  reflectors. 

Sect.  XVIIL 

hall  lamps. 

721.  These  are  either  of  the  vase  kind,  when  small,  as  a  and  l>,  fig.  145.,  or  consist  of 
panes  of  glass  in  frames,  as  c  andrf;  and  the  lights  may  be,  in  the  first  case,  simple  lamps 
with  one  or  more  wicks,  or  Argand  lamps,  when  a  stronger  light  is  required.  Of  course 
it  is  essential  that  a  supply  of  air  shall  be  given  to  the  light  by  proper  openings  in  the 

containing  vessel.  A  glass  is  suspended  over  the  lamps,  when  they  are  not  Argand's,  to collect  the  smoke  which  otherwise  would  blacken  the  ceiling. 
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Sect.  XIX. 

CANDELABRA. 

722.  Candelabra  are  elegant  stands  or  supports  to  place  lamps  upon,  or  they  are  stands 
Ifierminated  at  the  top  hy  branches  for  candles.  Such  stands  were  in  common  use  among 
ibhe  ancients,  from  whom  we  have  adopted  them.  Of  antique  candelabra,  great  numbers 
^aave  been  found  in  Italy,  and  form  some  of  the  finest  examples  of  exquisite  taste  in 
idesign  and  execution.  They  are  of  two  kinds ;  those  of  a  large  size  in  marble,  as  a, 
ig.  146^  which  were  used  in  temples  or  in  large  halls,  and  sometimes  contained  braziers,  or 

Fig.  146. 

•asins  on  the  top  for  holding  combustibles.  Some  of  these  bear  a  resemblance  to  altars, 
id  were  perhaps  used  for  burning  incense.  A  very  fine  antique  marble  candelabrum 
lay  be  seen  in  the  Townley  Collectipn  in  the  British  Museum.  The  other  kind  was  of 
ronze  or  other  metals,  as  6,  c,  of  a  more  slender  form,  and  were  chiefly  employed  in jmestic  edifices.  Great  numbers  of  them  have  been  found  in  the  excavations  in  Uercu- 
neum  and  Pompeii,  and  are  to  be  seen  in  the  museum  of  Portici.  In  many  of  these  the 
lafts  represent  a  knotted  cane,  or  a  spiry  branch,  with  truncated  shoots  and  leafstalks, 
hey  may  be  cited  as  instances  of  the  taste  with  which  the  ancients  adapted  ornaments 
thmgs  of  common  use,  at  the  same  time  preserving  the  type  of  the  objects  which  gave 
se  to  any  useful  invention.  Cicero  informs  us,  that  in  Sicily  no  great  house  was 
ithout  some  of  these  utensils  made  of  silver.  In  modern  times  the  invention  of  candles 
!casioned  this  Uind  of  elegant  furniture  to  go  out  of  use.  In  Italy,  the  practice  of  placing >und  the  altars  in  churches  large  chandeliers  to  hold  wax  caudles  seems  to  be  in  an 

M  2 
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imitation  of  ancient  customs,  and  the  size  and  shape  of  some  of  these  preserve  a  tolerably just  idea  of  the  ancient  candelabra;  but  they  differ  essentially  from  them  in  having  a socket  for  the  candle,  and  still  more  in  the  choice  of  forms  and  taste  of  ornament.  Of 
late  it  has  been  the  fashion  here,  in  the  houses  of  the  nobility  and  wealthy,  to  have  can- 

delabra in  elegant  apartments  to  support  lights  of  various  kinds,  and  many  of  these  are 
accurately  copied  from  the  antique,  or  designed  in  the  same  style. 

Sect.  XX. 

VERT  INTENSE  LIGHTS. 

723.  The  intensity  of  the  light,  in  some  cases,  is  very  important:  and  this  has 
occasioned  some  very  accurate  experiments  to  be  made  upon  the  various  substances 
employed  for  producing  light.  The  various  animal  and  vegetable  oils  have  been  tried,  of 
which  spermaceti  oil  has  been  found  to  give  the  most  light :  cocoa  nut  oil  is  inferior.  Gas 
has  likewise  been  tried,  but  nothing  was  gained  in  intensity  of  light. 

724.  In  lighthouses,  it  is  not  only  necessary  to  have  a  strong  light  that  may  be  seen 
at  a  great  distance,  but  it  is  required  likewise  to  have  the  lights  varied,  so  that  the  light 
of  one  lighthouse  shall  be  distinguishable  from  that  of  another.  For  this  purpose,  three 
kinds  of  lights  are  employed  :  a  fixed  white  light  :  a  revolving  light,  which  shall  appear 
and  disappear  for  a  minute  or  two  alternately  ;  and  likewise  coloured  lights :  the  latter 
are  produced  by  the  use  of  coloured  glasses. 

725.  The  concentric  wick  lump  with  a  double  current  of  air  was  first  invented  by  the 
writer  of  this  article,  upwards  of  thirty-five  years  ago,  and  was  announced  by  Sir  H. 
Davy  at  the  Royal  Institution,  as  very  useful  for  chemical  purposes  ;  affording  a  much 
more  intense  heat  and  light  than  any  lamp,  at  that  time  made.  It  consists  of  two  circular 

wicks,  like  Argand's,  one  within  the  other,  and,  of  course,  two  concentric  flames.  A 
great  manj'  of  them  were  sold  by  Messrs."  Accum  and  Garden,  Compton  Street,  London,  for 
chemical  purposes.  A  lamp  on  the  same  principle,  with  four  concentric  wicks,  has  since 
been  constructed  by  M.  Fresnel  for  light-houses,  which,  according  to  Dr.  Brewster,  gives 
a  light  equal  to  forty  common  Argand  flames.  An  inconvenience  in  the  use  of  these  double 
wicked  lamps,  when  used  for  ordinary  light,  is  the  intense  heat  they  produce,  which  is, 
however,  very  advantageous  in  a  chemical  laboratory. 

726.  The  most  intense  light  that  can  be  produced  is  that  knowTi  here  by  the  name  of  the 
oxy-hydrogen  light.  This  method  consists  in  projecting  a  stream  of  oxygen  gas,  and 
another  of  hydi'ogen  gas  brought  into  union  in  an  ignited  state,  upon  a  small  ball  of  lime. 
The  light  produced  is,  indeed,  so  intense  as  to  be  insupportable  to  the  eye.  By  a 
small  baU  of  lime,  only  three  eighths  of  an  inch  in  diameter,  so  brilliant  a  light  is 
emitted,  that  it  is  equal  to  thirteen  Argand  lamps  united,  or  120  wax  candles.  This  light 
has  been  successfully  employed  in  various  ways  :  as  signals  in  surveying ;  in  light-houses ; 
and  in  illuminating  the  microscope,  by  which  means  an  extraordinary  magnif)'ing  power 
can  be  used.  Exhibitions  of  these  microscopes  are  now  well  known  :  the  light  is  in  tbat 
case  passed  through  a  lens,  and  it  throws  the  images  of  objects  magnified  from  10,000  to 
500,000  times,  in  the  manner  of  a  solar  microscope,  upon  a  disk  of  fourteen  feet  in 
diameter.  It  is  proper  to  mention  that  the  original  invention  of  this  light  does  not  appear 
to  belong  to  Lieut.  Drummond,  as  it  has  been  claimed  by  Prof.  Silliman  of  North 
America. 

727.  In  the  original 'Bude  light,  invented  by  Mr.  Gurney,  the  light  was  produced  by passing  a  stream  of  oxygen  gas  through  the  wick  of  an  Argand  oil  lamp  ;  in  consequence 
a  most  intense  and  beautiful  light  was  foi-med.  But  the  light  now  known  as  the  Bude 
light  is  stated  to  be  "  nothing  more  than  an  ordinary  gas  flame  from  three,  or  more,  large 
concentric  Argand  burners,  the  air  passing  up  through  the  centre  being  only  atmospheric 

air,  with  chimneys  and  reflecting  apparatus  of  particular  construction."  In  this  latter  case, 
the  principle  appears  to  have  been  borrowed  from  the  concentric  wnck  lamp  described 
above.  The  Bude  light  has  been  found  very  advantageous  in  large  interiors,  such  as  the 
House  of  Commons,  and  churches. 

Sect.  XXL 

MANAGEMENT  OF  LAMPS. 

728.  From  the  great  heat  which  fixed  oil  gives  out  in  burning,  it  scorches  and  chars  the  u-ich, 
changing  its  texture,  so  that  it  does  not  imbibe  the  oil  so  fast  as  at  first.  The  oil  also 

deposits,  and  particularly  the  impure  oils,  a  quantity  of  carbonaceous  matter  upon  the 
wick,  which,  constantly  accumulating,  clogs  it  to  such  a  degree  that  the  oil  cannot  ascend, 

causing  the  lamp  to  burn  dim.  On  this  account,  after  a  lamp  has  burned  a  certain  time, 

it  is  necessary  to  cut  off  the  portion  of  (he  wick  that  has  been  so  acted  upon,  and  to 
kindle  the  portion  below  it.  This  is  called  trimming  the  wich.  A  remedy  for  this  has 

been  atteinptod,  by  making  the  wick  of  incombu.stible  materials,  as  asbestos  or  wire;  but 
this  has  not  succeeded.    There  is,  however,  a  considerable  difference  in  various  oils,  with 
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:  respect  to  their  liability  to  clog  the  wick.  The  purer  the  oil,  the  better  will  be  the 
I  light  it  gives  ;  and  it  will,  in  general,  in  the  best  lamps,  be  found  most  economical  to  use 
;  the  best  oil,  instead  of  the  cheapest  ;  bad  oil  occasioning  smoke,  much  trouble,  and  injury 
t  to  the  lamps. 

729.  Lamps  m  which  the  wicks  lie  horizoniully,  and  that  come  in  contact  with  the  air, 
:  are  not  so  liable  to  gather  this  accumulation  of  coaly  matter,  as  those  which  are  upright. 
The  wick  of  the  Argand  lamp  also  collects  very  little,  on  account  of  the  current  of  air 

;  inside  and  outside  the  flame.  A  number  of  small  wicks  placed  near  together  will  not 
i  acciunulate  so  much  black  matter  as  a  single  large  wick,  because  in  the  small  wicks  the 
J  air  penetrates  into  the  group  of  flames. 

730.  Although  fixed  oil  remains  fluid  at  our  ordinary  temperature,  yet  it  congeals  in  very 
icold  weather.  It  becomes  thick,  and  though  not  quite  solid,  yet  too  much  so  to  be  drawn 

I  up  by  the  wick.    'SVhen  it  is  found  in  this  state,  it  must  be  placed  at  a  little  distance  from I  the  fire  to  malie  it  become  liquid.  It  may  be  interesting  to  mention  that  the  thickening 
(.of  the  oil  by  cold  is  an  imperfect  kind  of  crystallization ;  and  that  Dr.  Clarke  found  at 
oone  time,  that  it  had  formed  regular  crystals ;  the  temperature  35°. 

731.  In  the  management  of  the  simple  lamp,  several  things  are  necessaiy  to  be  observed. 
IThe  wick  should  not  be  twisted  too  much,  for  if  it  be  too  compact  the  oil  will  not  rise 
rreadily  in  it ;  nor  should  it  be  too  loose,  for  this  will  cause  the  capillary  attracting  power 
iito  raise  too  much  oil.  With  regard  to  the  distance  of  the  flame  from  the  surface  of  the 
i>oil,  if  it  be  too  near,  too  much  oil  will  be  raised,  more  than  can  be  readily  consumed ;  in 
oconsequence  the  light  will  be  weak,  and  the  flame  will  be  in  danger  of  being  put  out.  If 
•lithe  distance  be  too  great,  the  capillary  attraction  will  not  raise  oU  enough.  From  this  it 
las  obvious,  that  most  lamps  require  constant  attention  to  the  wick,  otherwise  the  light  will 
l»be  very  unequal.  It  is  an  improvement  to  have  the  wick  pass  through  a  very  short  tube, 
Kwhich  assists  in  raising  oil  equally. 

732.  Cotton  is  found  to  be  the  best  material  for  forming  wicks ;  so  remarkably  is  this  the 
case,  that  spun  cotton  was  imported  from  the  Levant  for  the  wicks  of  lamps  in  England, 

jages  before  it  was  made  use  of  by  the  weaver. 
733.  Argand  lamps  require  particular  care.  It  is  necessary  that  they  should  be  trimmed 

idaily  :  and  they  should  be  thoroughly  cleaned  out  twice  or  thrice  every  year,  by  pouring 
»wann  water  into  them,  having  a  little  pearl-ash  dissolved  in  it:  this  will  bring  away  the  oil 
;tthat  has  thickened  and  collected  in  the  tubes,  thus  clogging  them  up  and  preventing  the 
[i^assage  of  the  oil  and  air.  The  alkali  or  pearl-ash  in  this  operation  combines  with  the 
'Oil  and  forms  a  soap,  which,  being  soluble  in  water,  easily  comes  out  by  agitation.  Warm 
nrater  alone  might  melt  the  oil,  but  it  could  not  dissolve  and  bring  it  away  like  the 
I I  kali. 

It  is  also  necessary  in  trimming,  that  the  wick  should  be  cut  perfectly  level  with  scis- 
-sors  :  any  ragged  bits  on  the  edge  of  the  wick  occasion  the  flame  to  be  uneven  and 
'<.o  smoke  in  some  places.  Care  should  be  taken  that  the  holes  through  which  the  air  is 
supplied  to  the  interior  of  the  flame  are  not  stopped  up,  as  they  are  apt  to  be,  with  bits  of 
i.'otton,  tow,  and  oil,  during  the  cleaning  and  trimming  ;  if  they  are  clogged,  the  supply  of 
iiiir  is  not  sufficient,  and  the  lamp  will  smoke. 

Sect.  XXIL 

expeditious  methods  of  procuring  light. 

734.  There  are  many  occasions  when  there  is  a  necessity  for  procuring  a  light  where 
10  fire  is  at  hand  :  either  for  the  purpose  of  kindling  a  fire,  or  of  lighting  a  lamp  or 
.;andle :  and  though  most  of  these  methods  are  now  pretty  well  known  in  this  country, 
,'et  it  will  be  proper  to  say  something  respecting  them,  to  point  out  the  advantages  of 
.'ach,  and,  in  some  cases,  the  danger  in  using  them. 

735.  Flint  and  steel.  This  simple  and  ancient  method  of  procuring  a  light,  is  still  one 

■>f  the  best,  notwithstanding  several  late  inventions  have  some  advantages.  The  flint 
nade  use  of  is  of  the  same  kind  as  is  used  in  muskets  and  fowling-pieces,  but  the  pieces 
ire  of  a  larger  size,  aud  are  made  somewhat  of  a  wedge  form  for  the  convenience  of 
striking  fire  more  readily  :  this  kind  of  flint  is  found  no  where  but  in  the  chalk  strata, 
fhe  steel  usually  employed  is  made  of  a  convenient  form,  and  should  be  well  tempered  : 
in  old  file  will  do  as  a  make-shift  upon  occasions  when  no  proper  steel  is  to  bo  had. 

It  is  important  that  the  tinder  should  be  carefuUy  burned  and  kept  dry  :  the  brimstone 
Hatches  are  well  known.  When  the  flint,  steel,  and  matches  are  in  perfect  order,  nothing 
s  more  easy  than  to  procure  a  light  by  this  apparatus,  and  its  perfect  safety  is  a  great  recom- 
nendation  ;  a  single  stroke  of  the  flint  is  generally  sufficient  to  set  fire  to  the  tinder,  and 
he  match  lights  by  slightly  blowing  up  the  ignited  tinder  :  and  yet  how  often  do  we  hear 
■epeated  hammering  with  the  flint  and  steel  before  the  desired  cll'ect  is  produced  ?  The 
;ause  is  generally  tliis  ;  the  flint,  which  is  not  expensive,  has  been  so  much  used,  that  all 
ts  sharp  edges  are  worn  oft',  and  these  are  necessary  to  act  upon  the  steel :  or  the  tinder M  3 
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is  damp,  or  badly  made,  or  in  too  small  a  quantity.  To  keep  a  tinder-box  in  order,  the 
flint  should  be  renewed  when  it  is  too  much  worn,  for  which  purpose  a  stock  should  be 
at  hand,  or  by  dexterously  breaking  one  of  the  sides  with  a  hammer,  a  new  sharpe  edge 
may  be  procured.  For  keeping  bad  tinder  there  is  no  excuse.  The  cause  of  the  appear- 

ance of  sparks  of  fire  when  flint  and  steel  are  struck  against  one  another,  deserves  to  be 
explained.  The  sparks  do  not  come  from  the  flint  as  is  frequently  supposed  :  but  they 
are  little  chips  of  steel  which  are  cut  off  by  the  sharp  edge  of  the  flint,  the  heat  produced 
by  the  sharp  blow  or  friction  of  the  flint  and  steel  together,  being  so  great  as  to  set  fire  to 
and  melt  in  a  red  hot  state  the  little  bits  of  steel  struck  off  :  for  steel  is  reaUy  an  inflam- 

mable substance,  although  a  piece  of  it  cannot  be  burned  in  an  ordinary  fire :  but  to  show 
distinctly  the  inflammability  of  steel,  it  is  only  necessary  to  throw  a  pinch  of  steel  filings 
into  the  fire  or  across  the  clear  flame  of  a  lamp,  and  it  will  be  seen  that  they  bum  with  a 
vivid  light.  To  prove  that  the  sparks  are  only  little  red  hot  and  fused  bits  of  steel,  strike 
them  over  a  sheet  of  white  paper,  and  having  collected  them  when  cold,  examine  them  by 
a  good  magnifying  glass,  and  it  will  be  seen  that  every  one  of  these  consists  of  a  little 
rounded  ball  of  black  scoriaceous  iron  or  steel,  that  has  been  bm-ned,  and  rendered  brittle, 
and  is  analogous  to  those  which  fly  off  in  smiths'  shops  when  hammering  iron. 

Tinder  is  linen  rag  reduced  to  charcoal,  which  is  more  inflammable  than  the  rag  itself. 
The  heat  of  this,  however,  in  so  small  a  quantity,  is  not  sufiicient  to  set  fire  to  wood  :  and 
therefore  the  ends  of  the  matches  are  covered  with  sulphur,  which  kindles  with  the  small 
degree  of  heat  excited  by  blowing  the  tinder.  When  once  the  sulphur  or  brimstone  is 
perfectly  kindled,  it  sets  the  wood  on  fire.  It  may  be  observed  that  the  temperature  of 
the  blue  flame  of  the  sulphur  is  inferior  to  the  bright  flame  of  the  wood  in  the  match, 
since  the  former  will  fail  in  kindling  many  substances  that  the  latter  will  set  on  fire  :  as, 
for  instance,  the  wick  of  a  candle.  In  cases  where  no  tinder  can  be  procured,  other 
light  inflammable  substances  may  be  used  ;  as  extremely  dry  leaves  :  cabinet-makers 
sometimes  employ  very  fine  deal  shavings. 

736.  German  tinder  or  amadou,  which  is  so  easUy  ignited  by  a  spark  from  the  flint  and 
steel,  is  made  of  a  species  of  fungus  called  Boletus  ignarius,  that  grows  upon  the  barks  of 
trees.  It  is  beaten  well  to  make  it  soft  and  pliable,  and  then  boiled  in  a  solution  of  saltpetre 
to  render  it  more  liable  to  catch  fire.  The  Germans  use  it  much  for  lighting  their  tobacco- 
pipes  :  and  sometimes  keep  it  burning  all  night  for  this  purpose,  a  practice  extremely 
dangerous. 

Loosely  twisted  cotton  dipped  in  a  solution  of  nitre  has  been  fomid  to  prove  a  substitute 
for  the  amadou,  and  to  kindle  equally  well. 

737.  Tlie  match  syringe  is  a  mode  of  lighting  tinder  by  condensed  air.  A  small  piece 
of  tinder  is  put  into  the  end  of  a  metal  tube,  and  the  bottom  screwed  on :  into  the  other 
end  a  piston  that  fits  tight  is  inserted :  when  this  is  forced  suddenly  to  the  bottom  where 
the  tinder  is  lodged,  the  latter  is  ignited,  and,  by  unscrewing  the  bottom,  may  be  taken 
out  ready  to  kindle  a  match.  This  curious  effect  is  owing  to  the  disengagement  of  the 
latent  heat  contained  in  the  air,  condensed  or  compressed  by  the  syringe. 

738.  A  burning-glass  affords  another  method  of  obtaining  a  light  when  the  sun  is 
sufficiently  powerful.  This  is  a  convex  lens  of  glass,  which,  by  conveying  all  the  rays  of 
the  sun  that  fall  upon  it  into  a  small  space  at  its  focal  distance,  occasions  a  degree  of  heat 
in  proportion  to  the  size  of  the  lens.  A  glass  of  an  inch  and  a  half  in  diameter,  or  even 
less,  is  sufficient  to  set  fire  to  any  light  inflammable  substances,  of  which  amadou  or 
German  tinder  is  the  best.  Very  large  lenses  are  capable  of  exciting  a  degree  of  heat 
superior  to  that  of  a  furnace  :  the  most  powerful  glass  of  this  kind  was  thus  made  some 
years  ago  by  Mr.  Parker  of  Fleet  Street. 

739.  The  air  lamp  was  an  apparatus  for  procuring  an  instantaneous  light  by  acting  on 
inflammable  air  by  electricity  :  the  inflammable  gas  was  contained  in  the  lower  part  of 
the  vessel,  and  was  forced  out  through  a  pipe,  when  it  was  wanted,  by  the  pressure  of  water 
in  the  upper  part.  An  electrophonis  was  at  the  same  time  made  to  give  a  spark,  which 
fired  the  gas  and  produced  a  flame.  It  was,  however,  found  difficult  to  keep  in  order,  and 

there  was  some  danger  of  explosions  :  it  is  not  now  used.    See  Rccs'  Cyclop.,  art.  Air. 
740.  Garden's  platinum  light.  A  very  curious  discovery  was  made  in  1824,  by  Professor 

Dobreiner,  of  Jena,  who  found  that  platinum,  prepared  in  a  spongy  form,  possessed  the 

singular  property  of  causing  a  jot  of  hydrogen  gas  thrown  upon  it  to  inflame  in  consequence 
of  its  union  with  the  oxygen  of  the  atmosphere  ;  and  the  heat  thus  excited  is  thus  suffi- 

cient to  render  the  platina  red-hot,  at  which  a  match  may  be  lighted.  Upon  this 

principle  an  apparatus  for  procuring  an  instantaneous  light  has  been  constructed 

by  Mr.  Garden,  272.  Oxford  Street,  London,  as  follows,  a  and  b,  fig.  147.  are  two 

glass  vessels,  the  neck  of  the  upper  one  being  fitted  air-tight  into  the  lower  by 

grinding.  A  hollow  cylinder,  c,  is  fixed  upon  the  neck  of  the  vessel  a,  and  reaches  more 
than  half  way  down  into  b :  round  this  tube  a  piece  of  zinc  is  wrapped.  A  quantity  of 

diluted  sulphuric  acid  is  poured  into  the  vessel  h,  which,  acting  upon  the  zinc,  produces 

the  hydrogen,  which  rises  to  the  top  of  the  vessel,  but,  not  being  able  to  escape,  it  collecU 
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there,  and  forces  the  acid  to  ascend  through  the  tube  into  the  upper  vessel,  the  air  in 
which  escapes  through  the  stopper  loosely  fitted.  As  soon  as  the  production  of  hydrogen 
has  gone  on  so  far  as  to  occasion  the  acid  to  descend  to  the  lower  part  of  the  zinc, 

all  further  action  of  course  ceases,  and  the  upper  part  of  a 
remains  filled  with  the  gas.  From  this  part  of  the  vessel,  a  tube,  d, 
projects,  furnished  with  a  stop-cock,  and  the  extremity  of  this  tube 
turns  downwards  terminating  in  e,  where  a  jet  of  hydrogen  issues 
on  opening  the  cock.  Immediately  below  this  is  a  little  cup,  /,  to 
hold  the  spongy  platina  ;  and  this  cup  may  be  moved  further  off 
or  nearer  by  means  of  the  wire  g,  which  slides  up  and  down 
through  a  collar.  When  a  light  is  wanted,  the  cock  is  tui'ned, 
a  jet  of  hydrogen  falls  upon  the  platina,  which  inflames  the  hy- 

drogen, and  is  itself  made  red-hot,  and  capable  of  igniting  a 
match.  This  glass  apparatus  is  sometimes  for  security  fitted  up 
in  a  mahogany  frame  of  elegant  form,  and  is  extremely  convenient 
in  a  library  or  bedchamber,  being  quite  free  from  the  usual  ob- 

jections to  apparatus  of  this  kind.  It  will  continue  fit  for  use, 
until  the  zinc  becomes  quite  dissolved,  or  the  acid  saturated, 
when  ,  it  must  be  replenished  with  these  materials.  The  little 
cup  with  platina  is  secured  from  damp  and  dust  by  a  brass  cap  ; 
and  should  the  platina  by  dampness  lose  its  property  of  igniting 

Fig.  H7.  t]jg  gas,  it  may  be  restored  by  heating  it  on  the  blade  of  a  knife 
c  over  a  spirit  lamp,  or  clean  candle. 

The  spongy  platina  is  prepared  by  moistening  the  muriate  of  ammonia  and  platina 
( with  a  concentrated  solution  of  ammonia  ;  the  paste  formed  is  to  be  heated  to  redness  in 
an  earthen  or  platina  crucible. 

741.  Pyrophorus.  Several  prepared  substances  take  fire  on  exposure  to  air,  without  the 
J  application  of  heat,  which  were  formerly  used  occasionally  for  obtaining  a  light :  a  sub- 
s  stance  of  this  kind  was  called  by  chemists  pyrophorus ;  and  though  better  methods  have 
since  been  invented,  it  may  be  useful  on  some  particular  occasions  to  be  acquainted  with 

1  their  composition.    Homberg's  pyrophorus  was  the  oldest  discovery  of  this  kind.    It  was 
r  made  by  mixing  three  parts  of  alum  with  two  or  three  parts  of  honej%  flour,  sugar,  or 
a  any  animal  or  vegetable  matter :  this  mixture  is  to  be  heated  in  a  crucible  till  the  mass  is 
\  burned  black  :  or,  to  save  trouble,  bximed  alum  may  be  mixed  at  once  with  charcoal 
[  powder.    This  is  now  to  be  put  into  a  phial,  or  a  matrass,  with  a  neck  six  inches  long. 
The  vessel,  however,  must  not  be  charged  above  three  quarters  full :  it  is  then  to  be  put 
into  a  crucible,  and  surrounded  by  sand :  the  crucible  is  to  be  put  into  a  furnace  among 
red  hot  coals,  and  kept  in  a  red  heat  for  a  quarter  of  an  hour,  tiU  a  sulphureous  blue 
vapour  appears,  and  the  fire  is  to  be  kept  up  till  this  disappears.    The  matrass  is  next  to 

\  be  removed,  and  its  mouth  kept  closed  for  some  time.    The  powder  is  then  to  be  taken 
out  and  kept  in  a  vial,  with  a  glass  stopper.    A  little  of  the  pyrophorus  shaken  out  on 

;  an  easily  inflammable  substance,  such  as  dry  cotton,  will  set  it  on  fire  immediately.  A 
very  good  pyrophorus  may  be  made  by  simply  mixing  three  parts  of  alum  with  one  of 
wheat  flour,  calcining  them  in  a  common  phial,  well  stopped  with  a  good  cork,  when 

t  cold. 
742.  Phosphoric  fire  bottles.  Phosphorus  takes  fire  very  readily  when  rubbed;  which 

[  property  has  been  employed  in  procuring  an  instantaneous  light.  A  common  match  is 
•.  dipped  into  a  small  bottle  containing  phosphorus,  a  minute  portion  of  which  adheres  to 
I  it :  the  match  is  then  rubbed  lightly  upon  a  smooth  piece  of  cork,  which  causes  instant  com- 
'  bustion.  The  manner  of  putting  in  the  phosphorus  is  the  following  :  a  very  small  glass 
:  phial  is  procured,  and  any  substance  put  in  to  fill  it  within  a  small  distance  :  then  eighteen 
or  twenty  grains  of  phosphorus  is  cut  into  small  pieces  and  put  into  the  remaining  part  of 

•  the  phial,  leaving  room  for  the  cork.  The  part  of  the  phial  containing  the  phosphorus 
is  heated  cautiously  with  a  blow  pipe,  till  the  phosphorus  melts,  and  the  bottle  is  com- 

pleted.   These  fire  bottles  are  rather  dangerous. 
74.3.  Afire  box  is  made  by  dipping  matches  charged  with  chlorate  of  potash  (formerly 

•  called  oxymuriate  of  potash)  into  sulphuric  acid,  which  causes  instant  ignition.  These 
boxes  have  been  very  much  used.  The  matches  are  prepared  by  dipping  them  into  oil 
of  turpentine,  and  drying  them :  a  mixture  is  then  made  of  an  equal  weight  of  finely 

:  powdered  chlorate  of  potash  and  flowers  of  sulphur,  to  which  is  usually  added  about  an 
eighth  part  of  vermilion,  merely  to  colour  it.  This  compound  is  then  mixed  up  with  oil 
of  turpentine  to  the  consistence  of  a  paste,  and  the  points  of  the  matches  dipped  into  it. 

■  Some  asbestos  is  put  into  a  very  small  phial,  and  on  that  a  few  drops  of  strong  sulphuric 
acid  :  the  use  of  the  asbestos  is  merely  to  prevent  the  acid  from  doing  mischief  by  spill- 

ing. Some  use  sugar  instead  of  the  sulphur;  and  employ  spirit  of  wine' to  make  the 
paste.  Vast  quantities  of  these  are  used  in  Paris,  and  are  got  up  in  circular  paper  cases 
at  a  very  small  expense.   It  is  necessary  to  put  those  who  attempt  to  make  their  matches 
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npon  their  guard  against  serious  accidents  which  may  happen  in  the  process.  The 
inixture  will  explode  by  friction  or  percussion  in  a  mortar  ;  and  the  explosion  of  a  few 
ounces  might  prove  fatal.  The  substances,  therefore,  must  be  rubbed  together  very 
gently.  But  we  would  not  recommend  any  one  to  attempt  making  these  matches,  except they  are  well  instructed  in  the  necessary  precautions.  The  front  of  a  shop  has  been 
blown  out  by  an  explosion  of  this  kind,  and  the  operator  was  seriously  hurt. 

744.  Promelliuans  for  procuring  an  instantaneous  light  appear  as  little  rolls  of  paper 
tliat  contain  some  red  substance  inclosed  at  one  end.  When  you  wish  for  a  light  3  0U 
lay  the  red  end  of  the  paper  on  a  table,  and  give  it  a  knock  with  a  hammer,  key,  or  other 
hard  body,  on  which  the  paper  inflames.  -The  principle  upon  which  this  effect  is  pro- duced is  the  following :  it  is  a  chemical  fact  that  a  mixture  of  the  substance  called 
chlorate  of  potash  with  sugar,  inflames  when  it  comes  into  contact  with  sulphuric  acid. Now  the  red  substance  in  the  paper  is  this  mixture,  and  in  that  substance  there  is  a  little 
glass  hollow  bead,  that  contains  sulphuric  acid.  When  the  end  of  the  paper  roll  is  struck, 
the  bead  is  broken,  and  the  acid  liberated,  which  inflames  the  'chlorate.  The  making  of promethians  is  rather  a  difficult  operation,  and  we  would  not  recommend  any  one  not 
well  versed  in  chemical  experiments  to  attempt  it,  as  the  substances  are  extremely  apt  to explode  by  handling. 

74.5.  LucifersoT  Congreves  are  matches  prepared  by  dipping  them  into  phosphoric  pre- 
paration, which  is  inflamed  by  being  rubbed  sharply  on  a  piece  of  glass  paper,  or  any other  rough  substance.  They  are,  perhaps,  on  the  whole,  the  most  convenient  and  the 

safest  of  any  contrivance  of  this  kind,  as  they  are  not  liable  to  spoil  by  keeping,  nor 
to  inflame  spontaneously.  They  are  at  present  sold  at  a  very  low  price.  For  safety  tliey 
should  be  kept  in  a  metal  case,  as  friction  by  some  accident  may  set  them  on  fire. 

CHAP.  V. 

rLLUMINATION  BY  MEANS  OF  GAS. 

746.  History  of  gas  light. — Illumination  by  means  of  inflammable  gas  affords  one  of  the 
most  striking  instances  of  the  adaptation  of  scientific  discovery  to  the  comforts  and 
elegancies  of  life  ;  and  it  is  the  more  remakable,  since  this  vast  improvement  is  altogether 
within  the  memory  of  many  persons  now  living. 

747.  It  had  been  shown  by  Dr.  Clayton,  in  1688,  that  the  air  which  comes  from  bitu- 
minous coal,  when  subjected  to  a  red  heat  in  a  retort,  is  inflammable,  and  burns  with  a 

bright  flame.  Dr.  Watson,  bishop  of  Llandaff,  also,  in  his  "  Chemical  Essays,"  mentions 
his  having  ignited  gas  produced  by  the  distillation  of  coal. 

748.  Mr.  Murdoch,  engineer,  to  Messrs.  Watt  and  Boulton,  was  the  first  person  who  put 
in  practice  the  idea  of  producing  light  on  an  extmsive  scale  by  means  of  this  gas.  He  com- 

menced his  experiments  on  this  subject  in  1792,  when  he  applied  it  to  the  lighting  of  his 
own  house  at  Redruth,  in  Cornwall ;  and  afterwards  to  that  of  the  extensive  manufactory 
of  Watt  and  Boulton,  at  Soho,  near  Birmingham,  on  the  occasion  of  the  celebration  of  the 
peace  of  Amiens  in  1798.  But  notwithstanding  these  successfiU  experiments,  and  also 
that  several  manufactories  in  Birmingham,  Manchester,  and  other  towns  were  lighted 
with  gas,  under  the  superintendence  of  Mr.  Murdoch,  an  account  of  which  was  published 
in  the  transactions  of  the  Royal  Society  in  1808,  so  little  was  the  public  in  general  ac- 

quainted with  the  merits  of  this  invention,  that  a  few  years  afterwards  Mr.  Windsor 
exhibited  the  gas  light  in  London  as  au  invention  of  his  own  ;  at  least  it  was  so  under- 

stood generally  :  and  it  was  at  that  time  looked  upon  by  most  persons  merely  as  a 
speculation  calculated  to  delude,  and  not  likely  to  be  carried  to  the  extent  that  was  re- 

presented. The  continual  and  successful  exhibition  of  this  kind  of  light,  however,  at  the 
Lyceum  theatre,  and  in  Pall  Mall,  induced  many  to  inquire  into  and  discuss  its  merits, 
and  at  last  a  company  was  formed  for  the  purpose  of  lighting  the  streets  of  London. 
The  success  of  the  project  is  too  well  known  for  us  to  carry  its  history  further.  We 
shall  only  observe  that  at  present  the  number  of  gas  lamps  for  lighting  the  streets  is 
upwards  of  168,000;  and  that  above  200,000  chaldrons  of  coals  are  annually  employed  in 
generating  the  gas. 

749.  Nature  of  coal  gas  We  have  already  explained  that  the  flame  from  coals  burning 
in  a  common  fire  proceeds  from  the  combustion  of  the  carhurctted  hydrogen  pas  that  is 
volatilised  and  set  free  ;  and  every  one  nmst  have  observed  that,  occasional!}',  jets  of  flame 
from  some  parts  of  the  coal  are  extremely  bright,  proceeding  from  very  pure  gas.  It  was 
natural  to  imagine,  that  if  this  gas  could  bo  collected  by  any  means  in  proper  reservoirs, 
and  afterwards  forced  out  through  small  ai)ertures,  it  might  serve,  when  set  on  fire, 

for  the  ])iirpose  of  ilhunination  instead  of  lamjjs  or  candles.  To  efi'ect  this,  a  quantity  of 
coal  is  introduced  into  a  closed  vessel,  generally  of  iron,  placed  in  a  proper  furnace,  by 
which  it  is  heated  so  as  to  throw  out  the  volatile  parts,  which  arc  conducted  by  means  of 
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■  pines  leading  from  the  vessel  to  the  place  where  _it  is  to  be  burned.  But  as  all  the 
products  of  the  coal  are  not  proper  for  combustion,  and  some  of  them  are  injurious,  the 

;  gas  is  first  conducted  into  vessels,  where  it  is  purified  by  several  processes.    After  this 
■  it  is  passed  into  a  recipient  called  a  gatiometer,  from  whence  it  is  sent  to  the  various  places 
■  where  it  is  to  supply  light.  A  familiar  idea  may  be  formed  of  this  process  by  a  very 

:  simple  experiment.  Put  a  few  bits  of  good  coal  into  the  bowl  of  a  tobacco  pipe,  and 
I  cover  the  top  of  it  with  pipe  clay  made  into  a  thick  paste.  When  this  is  dry,  introduce 
I  the  bowl  of  the  tobacco  pipe  between  the  bars  of  the  grate  into  a  clear  part  of  the  fire, 
:  and  let  it  remain  till  the  whole  is  red-hot.  Apply  now  a  lighted  taper  to  the  end  of  the 

:  stem  of  the  pipe,  and  a  flame  will  be  seen,  occasioned  by  the  inflammable  gas  that  issues 
I  from  the  decomposition  of  the  coal.  After  the  whole  of  the  flame  has  burned  out,  the 
1  bowl  will  contain  only  coke. 

750.  There  are  several  varieties  of  inflammable  gas.  Pure  hydrogen  gas,  such  as  is 

I  produced  by  the  action  of  diluted  sulphuric  acid  on  filings  of  iron  or  zinc,  is  extremely 
i  inflammable  ;  but,  though  it  affords  much  heat  when  burning,  its  flame  is  too  feeble  to 

1  be  employed  for  artificial  illumination.  The  hydrogen  that  comes  from  coal  by  the  above 
)  process  is  united  to  a  quantity  of  carbon,  and  is  called  carhuretted  hydnigen,  which  burns 
'  with  a  bright  white  flame.  It  is  supposed  that  it  is  the  combustion  of  the  carbon  that 
1  gives  out  the  greatest  quantity  of  light ;  for  the  greater  the  proportion  of  carbon  the 
E  greater  is  the  light.  There  are  two  varieties  of  carhuretted  hydrogen  ;  one  having  more 
I  carbon  than  the  other :  that  which  has  the  most  carbon,  called  bi-carbureited  hydrogen,  or 
I  olefiant  gas,  gives  the  greatest  light ;  the  other  is  usually  termed  light  carburetted  hydrogen, 
:  and  is  the  same  as  what  rises  in  bubbles  from  the  mud  of  marshy  places  when  stirred. 

'  The  gaseous  products  from  coal  consist  of  a  mixture  of  these,  with  some  others :  and  a 
L  great  deal  of  the  beauty  of  the  light  obtained  from  coal  depends  upon  the  kind  of  coal 
t  employed,  the  modes  of  conducting  the  process  of  decomposition  in  the  retorts,  and  like- 
(wise  of  purifying  the  gas  afterwards.  It  seldom  occurs,  in  domestic  economy,  that  this 
;  gas  is  prepared  by  an  individual  for  private  use  ;  but  there  are  cases,  in  very  large  esta- 
':  blishments,  where  this  is  desirable.  We  shall  describe,  in  general,  the  nature  of  the 
c  decomposition  of  coal  for  this  purpose,  as  stated  by  Dr.  lire. 

751.  "  When  coals  are  heated  in  a  cast-iron  retort  to  ignition,  the  progress  of  decompo- 
ssition  is  as  follows:  —  First,  and  before  the  retort  becomes  red  hot,  steam  issues  along 
1  with  the  atmospheric  air.  When  the  retort  begins  to  redden,  coal  tar  distils  in  consider- 
.1  able  quantity,  with  some  combustible  gas,  of  which  hydrogen,  mixed  with  ammoniacal 
;gas,  forms  a  part.  The  evolution  of  gas  increases  as  the  retort  becomes  hotter,  with  a 
I  continual  production  of  tar  and  ammoniacal  liquor,  as  well  as  of  sulphureous  acid,  from  the 
1  pyrites  of  the  coal,  which  unites  with  the  ammonia.  When  the  retort  has  come  to  a 
'  bright  cherry-red  heat,  the  disengagement  of  gas  is  most  active.  By-and-by,  the  gaseous 
1  production  diminishes,  and  eventually  ceases  entirely,  although  the  heat  be  increased.  In 
I  the  retort  carbonised  coal  or  coke  remains,  while  tar  is  found  at  the  bottom  of  the  receiver, 
c  covered  with  the  ammoniacal  liquor,  and  combined  with  carbonic  and  sulphureous  acids, 
;i  and  sulphuretted  hydrogen. 

"  If,  during  this  distillation,  the  combustible  gas  be  collected  and  examined  at  the  several 
-  stages  of  the  process,  it  is  found  to  diSer  extremely  in  its  luminiferous  .powers.  That 
■  which  comes  off  before  the  retort  has  acquired  its  proper  temperature  gives  a  feeble  light, 
a  and  resembles  the  gas  obtained  by  the  ignition  of  moist  charcoal,  consisting  chiefly  of 
Ihydrogen.  That  evolved  when  the  retort  has  just  acquired  throughout  a  vivid  red  heat, 
lis  the  best  of  all,  consisting  chiefly  of  hi- carburetted  hydrogen  or  olefiant  gas.  From 
sgood  coal  it  consists,  for  example  in  100  measures,  of  13  of  olefiant  gas,  82'5  of  carburetted 
1  hydrogen,  iro  of  carbonic  oxide,  TS  of  azote;  the  mixture  having  a  specific  gravity  of 
'  0'650.  At  a  later  period,  as  after  five  hours,  it  contains  7  measures  of  olefiant  gas,  56  of 
■carburetted  hydrogen,  11  of  carbonic  oxide,  21-3  of  hydrogen,  47  of  azote;  the  specific 
-gravity  of  the  whole  being  O'SOO.    Towards  the  end  of  the  operation,  as  after  ten  hours, 
it  contains  20  measures  of  carburetted  hydrogen,  10  of  carbonic  oxide,  60  of  hydrogen, 
10  of  azote,  with  a  specific  gravity  of  only  0'345.  The  hydrogen  becomes  sulphuretted 
hydrogen,  if  there  be  much  iron  pyrites  in  the  coal.  The  larger  proportion  of  the  gas 
is  disengaged  during  the  first  hour,  amounting  to  about  ̂   of  the  whole :  in  the  three 
following  hours  the .  disengagement  is  tolerably  uniform,  constituting  in  all      ;  in  the 

■  sixth  hour  it  is     ;  in  the  seventh  and  eigiith  hours  ̂ 'A." 
752_.  "  From  these  observations  are  derived  the  rules  for  thcproduclion  of  a  good  light  gas 

from  coals.  They  show  that  the  distillation  should  commence  with  a  retort  previously 
heated  to  a  cherry  red,  since  thereby  good  gas  is  immediately  produced,  and  a  portion  of 
the  tar  is  also  converted  into  gas,  instead  of  being  simply  distilled  over  into  the  condenser 
pit;  that  this  heat  should  be  steadily  continued  during  the  whole  operaticra  —  from  five  to 
eigiit  hours ;  that  it  should  not  be  increased,  especially  towards  the  end,  for  fear  of  gene- 

rating carbonic  oxide  and  hydrogen  gases,  as  well  as  of  injuring  the  retort  when  the 
cooling  agency  of  gasification  has  become  feeble  ;  and  that  the  operation  should  be  stopped 
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some  time  before  the  gas  ceases  to  come  over,  lest  gases  with  feeble  illuininatnig  power 
should  impoverish  the  contents  of  the  gasometer.  Upon  the  average,  a  pound  of  good 
coal  aft'ords  four  cubic  feet  of  gas,  more  or  less,  according  to  the  force  of  the  retort,  and the  manner  of  firing  it." 

753.  The  gas  us  it  comes  from  the  retort  is  not  at  first  adapted  for  the  purpose  it  is  de- 
signed to  answer,  as  it  is  easy  to  see  from  the  above  statement.  It  must  be  carefully  freed 

from  the  tar  and  ammonia,  and  also  from  carbonic  acid  and  sulphuretted  hydrogen  gases ; 
the  presence  of  which,  especially  the  latter,  would  be  highly  injurious.  Hence  the  purifi- 

cation of  the  gas  demands  the  utmost  vigilance  on  the  part  of  those  who  superintend  gas- 
works, and  is  the  part  of  gas-making  with  which  the  public  is  cliiefly  concerned :  an 

ill-conducted  gas-work  affords  not  only  an  imperfect  light,  but  emits  offensive  and  delete- rious effluvia. 
754.  The  process  of  purification  is  somewhat  differently  conducted  in  different  works. 

In  very  large  establishments,  the  gas  is  made  to  pass  through  a  mixture  of  lime  and 
water,  which  is  kept  in  constant  agitation.  This  lime  water  absorbs  the  ammonia,  car- 

bonic acid,  and  sulphuretted  hydrogen.  In  smaller  works,  purification  is  sometimes 
effected  by  forcing  the  gas  through  successive  layers  of  fresh  slaked  lime.  The  purer  the 
gas,  the  lighter  it  becomes  ̂   hence  the  specific  gravity  is  considered  as  a  test  of  its 
pqfity. 

755.  There  is  much  difference  in  the  quality  of  coal  for  affording  gas.  The  most  bitu- 
minous or  caking  coal  is  generally  best :  and  the  Newcastle  coal  is  much  employed ;  but 

the  cannel  coal  yields  the  most  gas.  The  sulphuretted  hydrogen  in  coal  gas,  which  is  so 
injurious,  proceeds  from  the  sulphuret  of  iron,  or  iron  pyrites,  of  which  almost  all  coal 
contains  a  portion,  more  or  less.  The  coke  which  remains  in  the  retorts  after  the  gas 
has  been  extracted,  is  employed  as  fuel  for  domestic  and  other  purposes. 

756.  It  is  surprising  to  see  with  what  facility  and  neatness  gas-lights  are  now  managed. 
The  gas,  being  collected  in  a  purified  state  in  the  reservoir  or  gasometer,  is  conveyed  by 
tubes,  which  branch  out  into  smaller  ramifications,  until  they  terminate  at  the  places 
where  the  lights  are  wanted.  The  extremities  of  the  branching  tubes  are  furnished  with 
burners,  having  small  apertures  out  of  which  the  gas  issues  with  a  velocity  corresponding 
to  its  degree  of  pressure.  Near  the  termination  of  each  tube  there  is  a  stop-cock,  upon 
turning  which,  when  light  is  required,  the  gas  instantly  flows  in  an  equable  stream,  and 
instantly  inflames,  on  the  approach  of  a  lighted  taper,  into  a  brilliant,  soft,  and  beautiful 
flame,  requiring  no  trimming  or  snufiing  to  keep  up  equal  brightness  ;  and  the  quantity 
of  gas  that  issues,  and,  of  com-se,  the  height  of  the  flame,  is  regulated  simply  by  turning 
the  stop-cock :  it  may  be  made  to  give  a  considerable  flame,  or  one  so  low  and  dim  as 
scarcely  to  be  perceived. 

757.  The  gasometer,  into  which  the  gas  is  collected  in  the  gas  works,  previously  to  its 
being  sent  out  in  pipes  to  be  burned,  is  not  merely  a  magazine  for  receiving  it,  and  keep- 

ing it  in  store  for  use,  but  it  is  likewise  necessary  for  communicating  to  the  gas,  in  the 
act  of  burning,  such  a  uniform  pressure  as  may  secure  a  steady  unfiickering  flame.  It 
consists  of  a  large  cylindrical  vessel,  inverted,  or  with  the  open  end  downwards,  in  a 
cistern  of  water,  the  gas  being  sent  through  the  water  into  it :  a  pipe  leads  from  it ;  and 
the  pressure  applied  to  force  the  gas  out  is  regulated  by  weights  attached  to  the  gaso- 
meter. 

758.  The  construction  of  the  burners,  or  the  mode  of  burning  the  gas  as  it  issues  from  the 
jets,  has  a  great  influence  upon  the  quantity  and  quality  of  its 
light.  Originally  it  was  only  a  simple  beak  perforated ;  and 

these  are  still  employed  in  butchers'  and  other  shops  of  a  similar 
kind,  where  the  gas  burns  outside  the  house;  but  these  generally 
give  much  smoke.  A  more  elegant  mode  is  to  divide  the  flame 
into  three  or  more  small  jets  in  fanciful  forms,  protected  by  glasses, 
which  form  splendid  substitutes  for  oil  lamps  in  streets,  and  some 
other  places,  ̂ jf.  148.,  a.  In  this  way,  when  the  gas  is  well  puri- 

fied, there  is  scarcely  any  smoke,  on  the  principle  we  explained 
when  treating  of  Lamps,  that  several  small  flames  produced  a 
more  perfect  combustion  than  one  thick  flame.  Another  kind  of 
burner  is  called  a  "  bats'  wing,"  b,fig.  148. ;  this  is  a  thin  sheet  of 
flame  issuing  from  a  narrow  aperture  between  two  plates  of  metal : 
for  the  same  reason  this  flame  has  little  or  no  smoke. 

759.  But  when  the  gas  lights  are  burned  in  the  interior  of  apart- 
ments and  shops,  where  the  smoke  is  to  be  entirely  destroyed,  the 

usual  method  is  to  make  the  gas  issue  through  a  circle  of  very 
small  pinholes  near  each  other,  by  which  all  the  small  flames  unite  together  to  forrn  a 
circular  flame,  like  an  Argand  lamp,  and,  at  the  same  time,  a  column  of  air  rises 

through  the  centre  of  this  flame,  as  is  seen  mfig.  149.,  which  represents  the  perspective 
view  and  section  of  one  of  these  burners.    The  ornamented  stage  on  this  buraer  supports 

FiiT.  148. 
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a  cylindrical  glass,  which  prevents  the  flame  from  flickering  with 
the  wind ;  but  it  has  little  efiect  in  destroying  the  smoke.  When 
a  very  strong  light  is  required,  causing,  of  course,  a  greater  con- 

sumption of  gas,  it  is  proper  to  use  glasses  contracted  in  the 
manner  shown  when  treating  on  Lamps,  that  cause  the  current  of 
air  to  impinge  upon  the  flame.  This  kind  of  glass  is  the  more  ne- 

cessary for  oil  gas,  on  account  of  the  quantity  of  carbon  which  it 
contains,  which,  if  unburnt,  would  occasion  smoke.  The  pin- 

holes should  be  exactly  of  equal  size,  otherwise  the  light  will  burn 
like  a  badly-trimmed  Argand  lamp.  The  height  of  the  flame  is 
regulated  by  turning  the  stop-cock  on  the  pipe. 

Fig.  150.  exhibits  the  usual  manner  in  which  two  gas  burners  are 
suspended,  or  rather  appear  as  if  suspended ;  here  the  gas  is  sup- 

Fig.  149. 

Fig.  150. 
plied  to  the  burners  by  a  tube  in  the  centre,  from  which  branches 
proceed,  furnished  with  stop-cocks.  An  infinite  variety  of  other 
designs  are  employed ;  and  some  closely  resembling  the  forms 
of  elegant  chandeliers  are  introduced. 

760.  In  a  yas  flame,  as  in  that  of  a  candle,  it  may  be  observed 
that  the  bottom  of  the  flame  is  blue ;  because,  as  it  issues  with  great  velocity,  the  gas 
gets  mixed  with  a  large  quantity  of  atmospherical  air,  and  the  hydi'ogen  is  consumed  too 
rapidly  for  the  carbonaceous  part  to  be  bui'ned  also  ;  the  flame  of  hydrogen  alone  being 
blue :  but,  higher  up,  the  flame  becomes  white,  because  it  is  there  the  carbon  is  consumed, 
which  produces  the  whiteness  and  luminous  property  of  the  flame. 

761.  The  various  other  products  of  coal,  when  distilled,  besides  the  gas,  are  turned  to  some 
account.  From  the  ammoniacal  liquor  muriate  of  ammonia  is  made.  200  lbs.  of  coal 
afford  17  lbs.  of  coal  tar,  which  again  contains  in  100  lbs.  26  lbs.  of  coal  oil,  and  48  lbs. 
of  pitch.  The  tar  is  employed  as  a  paint  to  preserve  wood,  but  its  smell  is  disagreeable. 
The  pitch  may  be  used  for  some  of  the  purposes  answered  by  common  pitch,  though  it  is 
inferior. 

762.  Coa?  0(7,  procured  by  the  distillation  of  coal  tar,  mixed  with  an  equal  bulk  of 
water,  may  be  used  as  a  fuel  under  a  boiler.  The  mixture  is  made  to  boil  ip  a  kettle, 
and  the  mingled  vapours  of  the  oil  and  the  water,  when  passed  through  a  perforated 
nozzle,  are  kindled,  and  give  a  great  heat  ;  the  water  is  thought  to  be  in  part  decom- 

posed. Coal  oil,  rectified  by  distillation,  is  extensively  employed  for  dissolving  caoutchouc 
in  making  the  varnish  of  waterproof  cloth,  and  also  for  burning  in  peculiar  kinds  of 
lamps,  under  the  improper  name  of  naphtha. 

763.  Portable  gas.  The  inconvenience  of  being  obliged  to  have  the  lights  fixed  in  the 
ordinary  way  of  employing  it  gave  rise  to  the  contrivance  of  portable  gas,  which  was  the 
invention  of  Mr.  Gordon.  To  make  these  lights  portable,  the  gas  is  forcibly  compressed 
into  a  strong  metal  vessel,  provided  with  a  narrow  jet  of  brass,  and  a  stop-cock.  When 
the  cock  is  turned,  the  gas,  by  its  elasticity,  issues  from  the  jet.  and  continues  to  come 
out  and  supply  the  flame  as  long  as  its  density  exceeds  that  of  the  atmosphere.  The 
elasticity  produced  by  the  compression  of  the  gas  is  considerable,  and  were  not  the  vessels 
strong,  would  burst  them.  In  general,  thirty  volumes  of  gas  are  compressed  into  one  ; 
but  the  metal  is  sufficiently  strong  to  resist  a  much  greater  pressure.  Portable  gas  was 
much  in  use  at  one  time,  but  now  appears  to  be  nearly  laid  aside.  A  company  was  formed 
for  its  distribution,  who  sent  it  to  any  part  of  London  where  it  was  wanted. 

764.  Gas  lamps  may,  to  a  certain  extent,  be  made  portable,  by  having  a  flexible  tube  of 
caoutchouc  coming  from  the  seivice  gas  pipe,  and  reaching  to  the  place  where  the  gas  is 
required  to  burn,  where  it  may  supply  a  stand  like  that  of  an  ordinary  candlestick  or 
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lamp.  This  stand  may  be  detached  when  required,  by  having  one  cock  at  the  service 
pipe,  and  another  at  the  stand.  These  are  found  useful  for  the  desk  in  ofiSces  or  other 
phices  lighted  with  gas. 

705.  The  (JUS  meter  is  an  instrument  intended  to  measure  the  quantity  of  gas  that  passes 
through  it.  It  is  usual  for  persons  to  pay  for  gas  in  proportion  to  the  quantity  they  con- 

sume, wliich  is  estimated  by  means  of  this  apparatus.  It  is,  perhaps,  the  best  mode  of 
-supplying  the  gas,  where  any  considerable  quantity  is  consumed,  because  then  each  person 
can  burn  it  when  he  pleases,  as  much  as  he  pleases,  and  can  distribute  in  any  kind  of  light 
that  he  may  find  convenient,  paying  for  no  more  than  he  actually  consumes.  The  com- 

panies generally  supply  the  meters,  and  reserve  to  themselves  the  right  of  examining 
them  from  time  to  time.  This  practice  prevents  those  disputes  which  arise  out  of  the 
system  of  contracting  for  lights  to  burn  a  certain  number  of  hours  ;  thus  removing  on 
the  part  of  the  consumer  every  temptation  to  defraud  or  deceive  the  company,  and  on  the 
part  of  the  company  any  incentive  to  doubt  the  honesty  of  its  customers.  Many  parts 
of  private  dwellings  may  be  lighted  with  coal  gas,  independently  of  the  principal  apart- 

ments, as  the  offices,  halls,  passages,  &c.,  and  one  great  advantage  of  a  gas  meter  is,  that 
lights  may  be  multiplied  by  using  small  lights  in  certain  parts.  If  brought  into  the  nur- 

sery or  bedrooms,  it  may  be  employed  on  occasions  for  boiling  food,  or  for  keeping  it 
warm,  &c. 

76G.  Other  substances  besides  coal  have  beat  employed  for  obtaining  gas  light,  as  oil,  fats, 
rosin,  tar,  ̂ c.  Indeed,  any  substance  containing  much  of  these  matters  will  do,  and  some 
of  them,  particularly  oil  and  rosin,  afford  a  whiter  and  more  beautiful  light  than  coal, 
having  more  carbon  in  them  ;  and  their  flame  is  likewise  free  from  sulphuretted  hydrogen, 
consequently  fit  to  be  used  in  apartments,  resembling  the  flame  of  wax  lights  ;  but  the 
gas  from  coal  is  so  much  cheaper,  and  now  so  well  purified,  that  oil  and  rosin  are  very 
little  used  in  gas  lighting.  They  would  probably,  however,  be  the  best  substances  to 
employ  where  the  gas  is  to  be  made  in  a  private  establishment. 

767.  Oil  gas  was  made  by  a  very  simple  apparatus  for  this  purpose,  constructed  some 
years  ago  by  Mr.  John  Taylor.  The  materials  were  not  put  into  metal  retorts  to  be 
heated  alone  in  the  manner  of  coal ;  if  they  were,  they  would  distil  over  in  the  state  of 
volatile  oils,  and  very  little  gas  would  be  generated.  It  becomes  necessary,  therefore,  to 
fill  the  retorts  with  pieces  of  brick  or  coke,  and  to  keep  them  in  ignition  while  the  oil,  &c. 
is  slowly  introduced  drop  by  drop  into  their  interior.  The  oil  then  coming  into  contact 
with  the  heated  bricks  is  instantly  decomposed  into  combustible  gas.  Oil  affords,  at  a 
lively  red  heat,  a  gas  which  contains,  in  100  measures,  19  of  olefiant  gas,  32-4  of  carbu- 
retted  hydrogen,  12-2  of  carbonic  oxide  gas,  32-4  of  hydrogen,  0-4  of  azote:  the  specific 
gravity  only  0'590.  The  crudest  and  cheapest  oil  that  can  be  bought  will  do,  even 
blubber  and  sediment  of  whale  oil  ;  and  the  iUuminating  power  of  oil  gas  is  said  to  be 
nearly  twice  that  of  coal  gas. 

768.  Itosin  gas  is  equally  good,  and  has  been  successfully  employed  in  some  parts  of 
France  where  good  coal  is  scarce ;  but  the  price  of  this  material  in  England,  compared 
with  that  of  coal,  renders  its  use  disadvantageous. 

769.  Coal  gas,  impregnated  ivith  the  vapour  of  coal  naphtha,  is  a  late  invention  by 
Mr.  Lowe,  which  affords  a  light  more  brilliant  than  coal  gas  alone,  and  is  said  to  effect  a 
saving  of  from  1.5  to  20  per  cent.  For  this  purpose,  the  coal  gas  is  either  passed  through 
pieces  of  pumice  or  sponge  saturated  with  naphtha,  or  over  the  surfaces  of  shallow  vessels 
filled  with  this  liquid. 

770.  The  advantages  of  gas  light  ave:  its  cheapness,  compared  with  any  other,  when 
much  light  is  required  ;  the  vast  saving  of  the  time  and  labour  that  would  be  necessary  for 
cleaning  and  trimming  lamps,  or  in  cleaning  candlesticks  and  snuffmg  caudles,  together 
■with  the  constant  attendance  required  for  these  operations.  Gas  lights  are  perfectly 
cleanly,  and  are  not  accompanied  with  the  dropping  of  grease  and  spilling  of  oil  which 
accompany  the  other  modes  of  lighting.  They  may  likewise  be  easily  conveyed  by  pipes 
to  situations  where  it  would  be  dilficidt  to  fix  any  other  lights.  When  the  gas  is  managed 

in  the  best  way,  and  particularly  oil  gas,  the  light  is  extremely  agreeable,  and  the  smoke 
which  always  proceeds  from  candles  is  avoided.  The  advantage  of  gas  in  street 
lighting  is  too  well  known  to  require  comment.  But  to  counterbalance  these  advantages, 
the  want,  of  portability  prevents  its  competition  with  caudles  for  the  ordinary  purposes  of 
domestic  economy. 

771.  Ill  comparing  the  price  of  the  different  lights,  it  appears,  that  if  a  certam  quantity  of 

light  given  by  tallow  candles  costs  Is.,  an  equal  quantity  of  light  from  an  Argand's  lamp ■will  be  fijrf.,  and  from  coal  gas  ̂^d. 
772.  Gas  is  found  to  lie  most  economical,  as  well  as  most  convenient,  for  lighting  streets  and 

public  places,  wliere  much  light  is  wanted,  and  the  generation  of  foul  air  is  of  little  con- 
sequence ;  but  though  it  is  much  employed  in  lighting  rooms  for  large  assemblies,  it  is 

particularly  necessary  that  proper  means  of  ventilation-  should  be  provided,  which  m many  cases  is  not  easily  effected. 
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773.  It  docs  not  appear  that  gas-l/j/ht  is  more  unwholesome  than  any  other  light,  provided 
■  the  gas  be  properly  purified,  and  the  burners  are  constructed  in  the  best  manner  ;  but 
I  there  can  be  no  doubt  that  when  the  gas  is  not  deprived  by  purification  of  its  sulphuretted 
1  hydrogen,  carbonic  acid,  and  carbonic  oxide,  that  it  is  very  hurtful  to  health,  and  more  par- 

ticularly where  any  is  suffered  to  escape  into  the  apartment  unburned.    On  account  of 
I  the  difficulty  of  guarding  against  the  sources  of  danger,  it  is  certainly  not  so  well  calculated 
:  as  lamps  or  candles  for  burning  in  apartments  where  there  is  not  a  free  circulation  of  air  ; 
,  and  its  use  has  been  of  late  generally  confined  to  shops,  theatres,  and  other  large  places 
•  that  are  so  open  as  to  admit  of  a  ready  change  of  air.  But  those  who  use  much  gas  light, 
t  even  when  the  gas  is  purified  in  the  best  manner,  are  often  not  aware  of  the  degree  in 
1  which  the  light  deteriorates  the  air.    They  forget  that  no  flame  can  burn  without  con- 
■  suming  the  oxygen  of  the  atmospheric  air  in  the  apartment ;  and  the  greater  the  quantity 
1  of  light,  the  greater  is  this  consumption.  We  refer  the  reader  to  what  we  have  said  on 
!  this  subject  in  the  beginning  of  this  section,  when  describing  the  "  Nature  of  Flame,"  and 
llikewise  under  "  Ventilation." 

A  single  gas-burner  will  consume  more  oxygen,  and  produce  more  carbonic  acid  to 
ddeteriorate  the  atmospheric  air  in  a  room,  than  six  or  eight  candles.  If,  therefore,  no 
fprovision  is  made  for  the  escape  of  the  vitiated  air,  and  likewise  for  the  introduction  of 

f  pure  air  to  supply  its  place,  the  health  of  those  persons  must  suft'er  who  pass  much  of  their ttime  in  a  place  where  the  gas  is  burned. 
774.  Gas-lights,  when  not  well  managed,  frequently  give  out  more  or  less  smoke,  which  has 

t  the  great  inconvenience  of  blackening  the  ceiling  and  walls  of  the  apartment  ;  and  some 
hhave  thought  that,  by  getting  rid  of  this  smoke,  the  unwholesome  effect  of  the  gas  was 
rremedied  ;  but  this  is  far  from  being  the  case.  The  smoke  is  merely  charcoal  in  a  finely 
ddivided  state,  and  is  not  found  to  be  particularly  hurtful,  if  at  all,  to  the  lungs.  It  is  the 
IJessening  the  quantity  of  oxygen  by  combustion,  and  hence  leaving  too  large  a  propor- 
:;tion  of  nitrogen  in  the  air,  together  with  the  introduction  of  much  carbonic  acid,  that 

..causes  the  impure,  and  more  or  less  injurious  nature,  of  the"  air,  where  gas-lights  are !  employed. 

775.  In  some  places,  as  in  shops,  a  bell-shaped  vessel  of  glass  is  frequently  suspended' 
o-over  tlie  gas  flame,  fig.  151.,  in  order  to  collect  the  smoke  ;  and  this  has,  in  some  degree, ifthe  intended  effect,  as  far  as  the  smoke  is  concerned ;  but,  as  we 
have  stated,  the  deleterious  effect  of  the  gas  remains  the  same, 
■since  this  vessel  has  no  effect  whatever  in  preventing  the  forma- 
:tion  of  the  various  kinds  of  air  which  are  always  produced  not- 
nvithstanding  their  invisibility.    The  only  effectual  cure  for  the 
evil  we  are  alluding  to,  is  to  have  a  pipe  from  the  head  of  this 
runnel  or  bell-shaped  vessel,  passing  into  the  flue  of  the  chimney, 
or  to  the  outside  of- the  house  ;  a  current  of  the  burnt  hot  air  pro- 
■jeeding  from  the  light  would  thus  constantly  pass  out  through 
his  tube,  instead  of  coming  into  the  apartment.  This  is,  in  fact, 
lone  in  some  places  ;  but  the  unsightly  appearance  of  the  tube 
s,  perhaps,  chiefly  the  reason  why  it  is  so  seldom  adopted. 
776.  Professor  Faraday's  mode  of  obtaining  the  perfect  vcniila- 

ion  of  gas-lamp  burners.  When  treating  "On  Ventilation,"  in 
•iook  III.,  we  noticed  the  bad  effect  produced  on  the  air  of  apart- 
nents,  where  many  lights  were  burning  without  sufficient  means 
if  getting  rid  of  the  foul  air  thus  generated.  Various  methods 
lave  been  tried,  but  several  difficulties  had  not  been  removed 
;ntil  the  well-known  talents  of  Professor  Faraday  were  directed 
o  this  object.  His  method  is  not  only  very  simple,  but  appears 
0  be  quite  perfect  in  effect,  where  the  lamps  are  supplied  with ;as. 
We  give  the  account  of  it  from  that  which  was  read  at  the 

Bceeting  of  Civil  Engineers,  June  13.  1843. 
"  In  consequence  of  the  serious  injury  sustained  by  the  books  in  the  library  of  the lithenajum,  London,  and  the  complaints  made  by  the  members  of  the  vitiated  state  of  the 

ir  in  the  rooms,  causing  head-ache,  oppressive  breathing,  and  other  unpleasant  sensations, 
he  attention  of  Mr.  Professor  Faraday,  as  well  as  that  of  other  scientific  members,  was 
rawn  to  the  subject  of  ventilating  lamp-burners  in  houses,  and  he  was  induced  to  suggest 
he  trial  of  various  plans  for  effecting  the  removal  of  the  products  of  combustion  jiroduced 
y  sources  of  artificial  light.  All  substances  used  for  the  purpose  of  illumination  may  be 
eprcsented  by  oil  and  coal-gas;  although  tallow  and  wax  are  also  greatly  employed,  yet, 
s  until  rendered  fluid,  like  oil,  they  cannot  be  burnt,  for  all  practical  purposes  tlioy  may e  classed  with  it.  Oil  and  gas  both  contain  carbon  and  hydrogen  ;  aud  it  is  by  tiio  com- ination  of  these  elements  with  the  oxygen  of  the  air  that  light  is  evolved.  The  carbon 
reduces  carbonic  acid,  which  is  deleterious  in  its  nature,  aud  oppressive  in  its  action  iu 
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closed  apartments,  and  the  hydrogen  produces  water.  A  pound  of  oil  contains  about  0-12 
of  a  pound  of  hydrogen,  078  of  carbon,  and  0-1  of  oxygen  ;  when  burnt,  it  produces  1-06 
of  water,  and  2-8G  of  carbonic  acid,  and  the  oxygen  it  takes  from  the  atmosphere  is  equal 
to  that  contained  in  13-27  cubic  feet  of  air.  A  pound  of  London  coal-gas  contains,  on  an 
average,  0-3  of  hydrogen,  and  07  of  carbon  ;  it  produces,  when  burnt,  2-07  of  water,  and 
2-56  of  carbonic  acid  gas  ;  consumes  4-26  cubic  feet  of  oxygen,  equal  to  the  quantity  con- 

tained in  19-3  cubical  feet  of  air.  A  pint  of  oil,  when  burnt,  produces  a  pint  and  a quarter  of  water,  and  a  pound  of  gas  more  than  two  and  a  half  pounds  of  water ;  the  in- 
crease of  weight  being  due  to  the  absorption  of  oxygen  from  the  atmosphere,  one  part  of 

hydrogen  taking  eight  by  weight  of  oxygen  to  form  water.  A  London  Argand  gas  lamp, 
in  a  closed  shop  window,  will  produce,  in  four  hours,  two  pints  and  a  half  of  water,  to 
condense  or  not  upon  the  glass  or  the  goods,  according  to  circumstances.  A  pound  of  oil 
also  produces  nearly  three  pounds  of  carbonic  acid,  and  a  pound  of  gas  two  and  a  half 
pounds  of  carbonic  acid.  For  every  cubical  foot  of  gas  burnt,  rather  more  than  a  cubical 
foot  of  carbonic  acid  is  produced.  Now,  carbonic  acid  is  a  deadly  poison,  an  atmosphere 
containing  even  one-tenth  of  it  is  soon  fatal  to  animal  life.  The  various  accidents  from 

lime  and  brick-kilns,  brewers'  vats,  occasionally  from  the  sinking  of  wells,  as  at  Chelten- 
ham, and  from  the  choke  damp  in  coal  mines,  attest  the  extreme  danger  contingent  upon 

the  presence  of  this  substance.  A  man  breathing  in  an  atmosphere  containing  seven  or 
eight  parts  of  carbonic  acid  would  suffer,  not  from  any  deficiency  of  oxygen,  but  from  the 
deleterious  action  of  the  carbonic  acid.  M.  Leblanc  has  recently  analysed  carefully  the 
confined  air  of  inhabited  places,  and  concludes,  as  stated  in  his  memoir,  that  the  propor- 

tion of  carbonic  acid  gas  in  such  places  may  be  regarded  as  measuring,  with  sufficient 
exactness,  the  insalubrity  of  the  air  ;  that  in  the  proportion  of  1  part  to  100  of  air,  ventila- 

tion is  indispensable  for  the  prevention  of  injury  to  the  health  ;  that  the  proportion  of  car- 
bonic acid  gas  had  better  not  exceed  a  five-hundredth  part,  though  it  may  rise  without 

inconvenience  to  a  two-htmdredth  part.  If  a  room  twelve  feet  square  and  twelve  feet 
high,  with  the  doors,  windows,  and  fire-place  closed,  has  a  gas-lamp  burning  in  it,  consum- 

ing five  cubic  feet  of  gas  per  hour,  the  light  will  produce  sufficient  carbonic  acid,  in  rather 
more  than  three  hours,  to  be  in  the  proportion  of  1  part  to  100  of  air,  and,  as  M.  Leblanc 
states,  when  in  such  condition,  the  air  is  decidedly  injurious  to  health ;  and  even  in  one 
hour  and  a  half  it  will  produce  that  proportion  of  carbonic  acid  which  he  considers  should 
never  be  exceeded.  If  a  lighted  taper  be  applied  to  the  top  of  a  lamp  chimney,  it  will  be 
instantly  extinguished,  or  a  glass  jar  held  over  it  will  become  immediately  filled  with  air 
in  which  a  light  cannot  burn,  nor  can  any  animal  live  in  it.  Or  if  a  portion  of  lime  water 
be  poured  into  the  jar,  it  will  become  turbid  in  appearance,  owing  to  the  precipitation  of 
the  carbonate  of  lime,  formed  by  the  combination  of  the  carbonic  acid  with  the  lime. 
Sulphureous  and  sulphuric  acid  are  also  contained  in  the  water,  which  results  from  the 
combustion  of  coal  gas,  and  are  products  injurious  to  metals  and  articles  of  furniture. 

"  It  will  now  be  understood,  that  the  object  sought  to  be  attained  in  the  ventilation  of 
lamp-burners  is  the  entire  removal  of  all  the  noxious  products  of  combustion  ;  and  with 
this  view,  at  Professor  Faraday's  suggestion,  the  gas-lights  of  the  chandelier  in  the  library 
at  the  Athenajum  were  ventilated  by  pipes  dipping  into  the  lamp  glasses,  and  conjoining, 
at  a  short  distance  upwards,  into  one  central  pipe,  which  carried  away  all  the  burnt  air 
out  of  the  room,  fig.  152.  In  this  first  practical  experiment  many  things  were  learned  as 

to  the  mode  of  arranging  the  pipes  ;  the  disposal,  when  the  pipes 
were  very  long,  of  the  water  produced,  &c.  &c. ;  but  the  objects 
sought  for  by  the  ventilation  w-ere  at  once  and  perfectly  obtained. 
This  principle  may  be  illustrated  by  a  simple  experiment,  show- 

ing the  difference  between  allowing  combustion  to  give  its  pro- 
ducts to  the  air  of  a  room,  and  carrying  ofi'  these  products,  as  soon 

as  found,  to  the  exterior.  Let  a  short  wax  candle  be  placed  burn- 
ing on  a  plate,  a  glass  jar  put  over  it,  and  the  upper  aperture  of 

the  jar  closed  by  a  globular  cork,  through  which  passes  a  piece  of 
glass  tube,  about  half  an  inch  in  di.ameter,  and  twelve  or  fourteen 
inches  long  :  the  tube  descending  to  the  top  of  the  candle  flame, 
and  being  placed  just  above  it.  Under  these  circumstances,  there 
will  be  plenty  of  air  passing  into  the  jar  between  it  and  the  plate, 
and  out  by  the  tube,  to  supply  all  that  is  needed  for  combustion, 
and  keep  the  gla.ss  chamber  sweet :  the  consequence  is,  that  in  this 
position  it  will  go  on  burning  for  any  length  of  time,  and  the  jar 
remain  quite  clqar  and  bright.  Hut  on  moving  the  cork  a  little, 

^>g-  1''2-  so  that  the  tube  shall  no  longer  be  over  the  flame,  all  these 
results  will  change,  though  the  airway  remains  exactly  as  before.  The  candle  will  now 

give  the  products  of  its  combustion  to  the  general  air  of  the  glass  chamber,  which  imme- 
diately becomes  dull,  from  water  deposited  upon  it ;  the  air  itself  will  become  worse  and 

•worse,  the  light  dim,  and  in  a  few  minutes  will  go  out ;  but  if  prevented,  by  the  tube  being 
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lagain  placed  over  it,  signs  of  recovery  will  appear,  the  light  will  resume  its  former  brlght- 
imess,  and,  after  a  short  time,  even  the  dew  will  disappear  from  the  glass,  and  all  this  in 
.consequence  of  the  proper  ventilation  of  the  light.  These  effects,  though  striking,  may 
leasily  be  understood  by  any  one  who  will  think  of  the  difference  of  lighting  a  fire  in  the 
nmiddle  of  a  room,  instead  of  under,  or  in  right  juxtaposition  to  a  chimney. 

"  Then  came  the  desire  of  modifying  the  system,  by  removing  the  ascending  tlue  from 

its  place  over  the  lamp,  not  from  any  deficiency  in  action,  but  for  appearance  sake  only  ; 
iand  finding  that  there  was  sufficient  ascension  power  in  the  main  part  of  the  metal 
i  chimney  to  allow  of  a  descending  draught  over  the  lamp,  the  tube,  in  place  of  going 
Jdirectly  upwards,  was  made  to  turn  short  over  the  edge  of  the  glass,  to  descend  to  the 
aarm  or  bracket,  to  pass  along  it,  and  then  ascend  at  the  central  part  of  the  chandelier,  or 
'.against  the  wall,  if  applied  to  a  single  light.  To  this  succeeded  another  form,  which  is 
rexceedingly  beautiful,  and  appears  to  be  the  perfection  of  lamp  ventilation.  It  is,  in  fact, 
aa  beautiful  application  of  the  principle  of  a  descending  draught  to  a  lamp-burner.  The 
cgas-light  has  its  glass  chimney  as  usual,  but  the  glass-holder  is  so  constructed  as  to  sus- 

tain not  merely  the  chimney,  but  an  outer  cylinder  of  glass,  larger  and  taller  than  the 
lifirst ;  the  glass-holder  has  an  aperture  in  it,  connected  by  a  mouthpiece  with  a  metal 
tube  which  serves  as  a  ventilating  flue,  and  which,  after  passing  horizontally  to  the  centre 
oof  the  chandelier,  there  ascends  to  produce  draught  and  carry  off  the  burnt  air. 

"  Fig.  153.,  a,  is  the  burner  ;  b,  the  gas  pipe  leading  to  the  burner  ;  c,  the  glass  holder. 
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with  an  aperture  in  it,  opening  into  the 
mouthpiece  d,  which  is  attached  to  the 
metal  chimney  ;  e,  the  ordinary  glass 
chimney  ;  f,  an  outer  cylinder  of  glass, 
closed  at  the  top  by  a  plate  of  mica,  g ; 
or,  still  better,  by  two  plates  of  mica,  one 
resting  on  the  top  of  the  glass,  and  the 
other  one,  h,  dropping  a  short  way  into 
it.  They  are  connected  together  by  a 
metal  screw  and  nut,  which  also  keeps 
them  a  little  apart  from  each  other  ;  thus 
forming  a  stopper,  which  cannot  be 
shalten  off  the  glass  chimney,  but  is 
easily  lifted  on  and  off  by  the  small 

metal  ring  or  knob  at  the  top  ;  /',  is  the metallic  tube  chimney  ;  k,  a  ground  globe, 
which  may  be  applied  to  the  lamp,  and 
which  has  no  opening,  except  the  hole 
at  the  bottom,  where  it  rests  on  the  glass- 
liolder :  but  any  other  form,  as  a  lotus Fig.  153. 

;  glass  or  vase,  may  be  substituted  at  pleasure. 
"  A,  Jig.  1 53.,  is  a  plan  of  the  glass-holder,  showing  the  burner,  a,  in  the  centre,  perforated 

with  jets,  with  openings  round  it  to  allow  of  a  free  admission  of  air  to  the  flame —  and 
the  aperture,  d,  which  opens  into  the  mouthpiece  connected  with  the  metal  chimney,  i. 

"  The  burnt  air  and  results  of  combustion,  take  the  course  indicated  by  the  arrows,  and 
.1  are  entirely  carried  away  by  the  chimney. 

"  Now,  with  a  lamp  burning  in  the  ordinary  way,  the  products  of  combustion  issue  out 
1  as  a  torrent  of  aerial  impurity  from  above  ;  but  if  the  above  arrangement  be  applied,  on 
■  closing  the  top  of  the  outer  glass  cylinder  by  a  plate  of  mica,  all  the  soot,  water,  carbonic 
!  acid,  sulphureous  and  sulphuric  acid,  and  a  portion  of  the  heat,  are  entirely  carried  away 
'  by  the  aerial  sewerage,  and  discharged  into  a  chimney  or  the  open  air ;  and  the  air  in 
rooms  may  thus  be  kept  in  the  same  sweet  and  wholesome  condition,  and  as  fit  for  the 
purposes  of  respiration,  as  if  artificial  light  were  not  being  used. 

"  A  curious  but  important  result  of  the  enclosed  lamp,  is  the  increase  of  light  produced, 
amounting  to  from  10  to  20  per  cent.,  according  to  circumstances,  the  same  quantity  of 
gas  being  consumed  as  before.  If  the  current  of  air  through  a  lamp  glass,  when  the  gas 
is  burning  in  the  usual  manner,  be  diminished,  the  flame  rises  in  height,  and  the  light  is 
increased  in  amount ;  the  combustion,  in  fact,  is  not  so  intense,  because  the  access  of  air 
is  retarded,  the  particles  of  carbon  which  give  the  light  are  not  so  highly  ignited,  but  are 
more  abundant,  and  are  ignited  for  a  longer  time,  thereby  causing  an  increase  of  light 

"  The  advantages  of  this  invention  are  many  ;  it  is  not  objectionable  in  architectural 
appearance  ;  the  ventilation  is  perfect ;  the  heat  given  to  a  room  is  modified  and  pleasant, 
and  may  be  either  sustained  or  diminished  at  pleasure  ;  the  light,  for  good  philosophical 
reasons,  is  increased  considerably  for  a  given  portion  of  gas ;  and  additional  safety  from 
accidents  is  obtained,  as  in  the  event  of  any  leakage  from  the  pipes,  or  from  a  gas-cock 
being  inadvertently  left  open,  the  gas,  instead  of  mixing  with  tlie  air  of  the  room  and  be- 

coming explosive,  would  almost  inevitably  be  carried  off  by  the  metal  tubes. 
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"  Mr.  Professor  Faraday  has  transferred  his  right  to  this  invention  to  his  hrother,  Mr. 
Robert  Faraday,  114.  Wardour  Street,  Soho,  wlio  has  secured  it  by  a  patent." 

It  is  to  be  observed  that  tliis  ingenious  method  is  chiefly  applicable  to  gas  liglits,  where 
the  products  of  combustion  can  be  carried  off  by  a  pipe  that  goes  parallel  to 
that  which  supplies  the  gas.  To  adapt  it  to  suspended  oil  lamps  there  must  be 
a  tube  reaching  from  the  lamp  to  the  ceiling  into  which  the  separate  tubes 
from  each  burner  shall  unite  ;  and  then  a  method  of  discharging  the  noxious 
gas  from  the  top  of  the  tube  at  the  ceiling  into  the  open  air. 

The  same  effect  has  been  attempted  by  having  funnels  with  tubes  over  each 
light,  154. ;  but  this  is  not  found  to  answer,  because  so  much  common  atmo- 

spheric air  enters  the  funnel,  together  with  the  burnt  air,  that  the  draught  is 
not  found  sufficient. 

777.  It  is  proper  to  be  knoton,  that  coal  gas  mixed  with  common  air  will  explode 
like  gunpowder  when  a  light  of  any  kind  is  brought  into  it.  Hydrogen  by 
itself,  or  carburetted  hydrogen  alone,  only  burns;  but  when  mixed  with  a  certain 
proportion  of  atmospheric  air,  it  explodes  when  brought  into  contact  with  a 
burning  body.  The  danger  is  evident  of  suffering  this  gas  to  escape  from  the 

Fig.  154.  pipes,  or  any  other  part,  into  an  apartment.  When  the  quantity  that  escapes  is 
but  small,  it  may  be  discovered  by  its  peculiar  smell,  and  there  may  be  j'et  no  real 
danger ;  but  when  the  quantity  becomes  considerable,  it  forms  with  the  common  air  an 

explosive  mixture.  Several  accidents  have  happened  through  the  escape  of  the  gas 'in 
this  manner,  in  consequence  of  whicli  persons  have  lost  their  lives,  or  have  been  severely 

•wounded ;  and  the  premises  have  been  sometimes  destroyed  by  the  explosion.  Thi§  accident 
is  of  the  same  nature,  on  a  small  scale,  as  what  we  hear  of  in  coal  mines,  where  from 
the  issuing  of  the  carburetted  hydrogen  from  the  coal  strata,  explosions  sometimes  destroy 
thirty  or  forty  people.  Whenever  it  is  suspected,  therefore,  that  gas  may  have  escaped 
into  a  room,  it  is  imprudent  to  enter  it  with  a  lighted  candle,  without  first  ventilating 
it  by  some  means.    Fortunately  the  smell  of  the  gas  gives  warning  of  its  escape. 

Notwithstanding  this  evident  danger,  it  is  surprising  how  few  serious  accidents  have 
occurred  in  the  employment  of  gas  for  lighting.  Still  it  is  proper  that  every  one  should 
be  fully  aware  of  the  risk  that  is  incurred  by  neglect. 

778.  Coal  gas  has  sometimes  the  effect  of  turning  white  oil  paint  black,  owing  to  the 
sulphuretted  hydrogen  contained  in  the  gas.  This  may  be  prevented  in  a  great  measure 
by  varnishing  the  paint,  which  will  protect  the  white  lead  from  the  action  of  the  gas. 
The  same  effect  is  not  produced  upon  any  part  coloured  by  whiting  :  it  being  the  oxide 
of  lead  alone  that  is  changed  in  colour. 

779.  The  laying  on  of  the  gas  pipes  in  a  proper  manner  is  essential  in  this  species  of 
illumination,  and  demands  much  experience  and  skill  in  this  kind  of  work :  hence  it  is 
now  executed  by  a  particular  class  of  artisans,  termed  gas  fitters.  It  is  not  safe  to  employ 
pipes  of  pewter,  lead,  or  tin,  as  their  softness  would  render  them  liable  to  serious  acci- 

dents :  copper  or  iron  pipes  alone  should  be  used.  Before  the  pipes  are  fixed,  they  are 
proved  by  a  condensing  hand  pump  in  water,  and  likewise  after  they  are  fixed  by  a 
condensing  syringe,  and  a  lighted  taper  carried  along  the  pipe. 

780.  The  gas  for  lighting  has  been  prepared  in  private  establishments,  but  the  apparatus 
for  this  purpose  is  expensive  ;  and  the  preparation  of  the  gas  and  purification  demands 
considerable  scientific  knowledge,  without  which  it  would  be  unwise,  and  indeed  unsafe, 
to  attempt  it.  We  do  not  consider  it  necessary,  therefore,  to  describe  the  apparatus  that 
would  be  requisite  for  that  purpose,  since  those  who  intend  to  make  gas  for  themselves 
must  apply  to  more  extensive  sources  of  information  than  can  be  expected  in  a  work  like 
the  present. 
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BOOK  V. 

ON   HOUSEHOLD  FURNITURE, 

CHAP.  L 

GENERAL  OBSERVATIONS. 

781.  The  term  furniture  includes  all  the  articles  for  common  use,  and  ornament, 
r^equired  in  an  inhabited  house,  and  may  be  classed  in  various  ways.  They  are  divided 
ir.nto  fixtures  and  moveables;  the  first,  being  fixed  to  some  part  of  the  building,  cannot  be 
esasily  removed  without  injuring  it,  or  causing  great  inconvenience  ;  they  consequently 
riremain  attached  to  the  house  on  every  change  of  inhabitant,  the  new  tenant  paying  the 
vralue  ;  or  they  become  the  property  of  the  landlord,  as  may  be  agreed  upon.  A  list  of 
ibbe  fixtures  is  inserted  in  every  lease.  Furniture  may  likewise  be  classed  according  to 
ihheir  several  kinds  and  uses,  as  tables,  chairs,  &c. ;  or  according  to  the  apartments  in 
which  they  are  placed,  as  parlour,  bed-room,  nursery,  &c.,  furniture.  We  may  likewise 
sarrange  them  according  to  the  several  trades  by  which  they  are  prepared,  as  joiner's 
"ivork,  cabinet  work,  upholstery,  ironmongery,  glass,  pottery,  &c.  We  shall  not  adopt 
[Exclusively  either  of  these  modes  of  classification,  but  describe  the  articles,  as  their  connec- 
[  cion  with  each  other  may  seem  to  require. 

782.  Before  we  proceed  to  describe  in  detail  the  several  articles  of  furniture  in  common 
liise,  it  will  be  proper  to  say  something  of  the  several  trades  by  which  they  are  produced, 
land  also  of  the  materials  usually  employed  in  their  manufacture. 

CHAP.  IT. 

CABINKT-MAKKR  AND  UPHOLSTERER. 

783.  The  household  furniture  that  comes  under  the  class  of  fixtures,  such  as  kitchen 
i'lressers,  shelves,  closets,  sinks,  &c.  are  made  by  the  joiner  in  linishing  the  house  ;  but  the 
noveable  furniture  of  wood  work  is  chiefly  executed  by  the  cabinet-maker  and  uphol- 

sterer. As  these  are  the  most  important  trades  in,  the  furnishing  a  house,  some  hints 
•especting  them  may  be  usefnl  to  their  employers  ;  but  it  is  not  our  intention  to  enter  so 
:nuch  into  the  subject,  as  to  attempt  the  instruction  of  those  who  practise  these  several 
arts. 

784.  The  business  of  the  cabinet  maker  is,  in  strictness,  different  from  that  of  the  uphol- 
uterer  :  the  former  being  a  superior  kind  of  joiner,  but  who,  instead  of  being  employed 
like  the  joiner  in  executing  the  parts  of  the  building  itself,  is  occupied  with  the  nicer  kinds 
)f  furniture  made  of  the  finer  woods,  such  as  tables,  sideboards,  chairs,  sofas,  cabinets  of 
dl  kinds,  &c.  The  upholsterer  is  concerned  with  certain  articles  of  furniture  that  do 
lot  belong  to  this  class,  as  beds  and  every  thing  belonging  to  them,  carpets,  floor  cloths, 

'  window  curtains,  &c.  But  these  trades  are  necessarily  so  connected  in  many  parts,  that 
■is  far  as  the  public  is  concerned,  the  cabinet  maker  and  upholsterer  are  now  often  united 
n  the  same  person.  The  upholsterer,  indeed,  seldom  himself  manufactures  the  furaiture 
le  sells,  but  gets  the  several  articles  made  by  persons  who,  from  the  subdivision  of  labour, 
confine  themselves  to  particular  branches  :  thus  there  are  chair-makers,  bedstead-makers, 
)ed  and  mattrass  makers,  cabinet-makers  who  make  tables,  sideboards,  wardrobes,  and 
)thcr  things  altogether  of  wood,  &c.  A  few  cabinet-makers  and  upholsterers,  indeed, 
^ho  are  in  a  large  way  of  business,  sometimes  employ  work-people  on  their  own  premises 
n  their  several  departments,  and  can  thus  assure  themselves  that  the  articles  they  undcr- 
ake  to  have  executed  can  be  depended  upon  for  materials  and  workmanship :  and  for 
his  advantage,  which  requires  considerable  superintendence,  the  public  pays  with  justice 
I  higher  price.  Of  the  practical  skill  of  our  best  mechanics  in  executing  the  several 
irticles  of  cabinet-making,  as  far  as  strength  and  excellence  of  work  are  concerned,  it  is 
iuflBcient  for  us  to  say,  that  it  is  not  excelled  in  any  part  of  the  world.  Before  we  proceed 
o  the  description  of  the  various  materials  of  which  furniture  is  made,  we  shall  take 
lotice  of  such  of  the  processes  in  these  branches  of  art  as  are  necessary  to  be  generally <nown. 

78.5.  All  the  parts  of  some  furniture  arc  made  out  of  solid  wood,  and  it  is  very  important 
hat  this  should  have  been  thoroughly  dried,  or,  as  it  is  termed,  seasoned ;  wood  not  well N 
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seasoned  is  apt  to  warp,  and  the  work  will  sometimes  come  to  pieces,  or  cause  defects  not 
easily  remedied :  and  here  appears  the  superiority  of  manufacturers  who  have  sufficient 
capital  to  keep  materials  long  enough  on  their  own  premises  to  ensure  their  being  com- 

pletely seasoned. 
786.  Wood  is  sawed  into  logs  or  into  planks  in  the  countries  where  it  grows  :  and  it  is 

subdivided  here  into  the  sizes  requisite  for  different  kinds  of  work  ;  for  which  purpose 
steam  machinery  is  occasionally  employed  in  a  few  of  the  large  workshops  :  circular  saws 
are  used  for  this  purpose. 

787.  When  wood  is  required  of  curved  forms  in  cabinet  work,  it  is  generally  cut  out  of 
the  solid,  which  is  very  expensive,  particularly  when  the  wood  is  of  a  rare  kind  :  but  in 
this  department,  as  well  as  in  joinery,  wood  is  occasionally  bent  by  first  softening  it  with 
steam,  then  bending  it  into  the  required  form,  and  fixing  it  there  by  drying.  This 
method  has  been  practised  from  time  immemorial  in  Russia,  where  it  has  been  applied, 
even  to  making  cart  wheels. 

788.  The  veneering  of  furniture  is  employed  to  obtain  a  very  beautiful  wood  at  less 
expense.  The  choicest  specimens  of  mahogany  are  considered  too  valuable  to  be  wrought 
up  in  a  solid  state,  and  are  therefore  sawn  into  thin  leaves  or  slices  called  veneers,  which 
are  fixed  with  glue  as  facings,  either  on  mahogany  of  a  coarser  Idnd,  or  to  oak  or 
other  hard  woods.  By  these  means  this  beautiful  substance  may  be  made  to  cover  a 
great  extent  of  surface  :  and  the  parts,  by  judicious  management,  may  be  so  united,  as  to 
appear  like  one  entire  piece.  As  the  operation  of  veneering  requires  gi'eat  skUl,  and  is 
sometimes  aptto  fail  or  be  imperfect,  veneered  furniture  is  not  so  much  to  be  depended  upon 
as  that  which  is  made  of  solid  wood.  Such  furniture  requires  more  care  ;  it  should  be  kept 
in  dry  situations,  and,  after  having  been  exposed  to  damp,  should  not  be  placed  too  near  a 
fire,  as  it  is  apt  to  warp.  If  the  veneering  has  not  been  well  executed,  or  the  ground 
beneath  is  improper,  the  veneer  wLU  sometimes  blister  or  come  off.  Deal  is  sometimes 
used  to  veneer  upon,  but  it  is  a  bad  material :  upon  the  whole  however,  the  veneering  of 
furniture  is  a  great  improvement,  on  account  of  the  economical  use  of  fine  specimens 
of  wood.  Formerly,  these  veneers  were  cut  by  the  pit  or  hand  saw,  but  at  present  they 
are  cut  with  much  greater  accuracy,  as  well  as  expedition,  by  large  circular  saws  having 
a  very  thin  blade,  which  cut  twelve  veneers  out  of  a  board  one  inch  thick. 

789.  Furniture  is  sometimes  executed  entirely  of  a  single  kind  of  wood,  as  oak,  mahogany, 
rosewood,  ebony,  &c.  and  sometimes  several  species  of  wood  are  used  in  the  same  article. 
The  first  is,  generally,  the  best  taste,  and  particularly  when  it  is  ornamented  by  carving : 
occasionally  the  tops  of  round  tables  are  made  of  various  pieces  of  the  same  kind  of  wood, 
so  skilfully  joined  that  the  lines  of  junction  are  not  to  be  traced  without  the  closest 
inspection,  or  by  means  of  the  pattern  produced  by  the  different  direction  of  the  grain. 
Nothing  can  exceed  the  beauty  of  some  modern  English  tables  of  this  kind,  made  of  native 
as  well  as  foreign  woods  :  and,  upon  the  whole,  we  can  safely  recommend  these  as  some 
of  the  most  beautiful  kinds  of  furniture. 

790.  Staining  wood,  in  imitation  of.a  few  of  the  more  expensive  kinds,  such  as  rosewood, 
is  now  so  successfully  performed,  that  it  can  scarcely  be  distinguished  from  the  original 
wood  ;  and  although  this  stain  is  not  perfectly  durable,  yet  it  is  sufficient  for  a  number  of 
ordinary  purposes  :  of  course  the  difference  in  price  between  real  and  stained  wood  is  very 

great. 
791.  Inlaying  is  a  mode  of  ornamenting  furniture  resorted  to  by  those  who  are  not  con- 

tent with  the  natural  beauty  of  wood,  or  where  a  certain  richness  and  gaiety  is  proper. 
When  this  inlaying  is  done  with  various  kinds  of  wood,  it  is  called  marquetry ;  when  inlaid 
with  brass  or  tortoise-shell,  it  is  tenned  buhl.  On  these  we  shall  make  a  few  observations. 

792.  Marquetry  is  in  wood  what  mosaic  is  in  stone  :  pieces  of  various  woods,  or  those 
which  have  been  stained  for  the  purpose,  being  put  together.  The  art  is  very  ancient, 
and  was  formerly  held  in  great  esteem.  Some  of  the  oldest  specimens  are  executed  only 
in  black  and  white,  and  are  termed  morescocs :  and  it  is  said  that  the  first  who  employed  a 
great  variety  of  colours  was  John  of  Verona,  who  was  contemporary  with  Raphael.  He 
stained  his  woods  with  various  colours,  and  invented  the  method  of  prodiicing  shadows 
on  them  by  burning  one  edge.  The  art  was  much  cultivated  among  the  French  in  the 
seventeenth  century  :  and  may  frequently  be  observed  in  furniture  of  that  period.  A 

design  being  made,  the  forms  in  it  are  cut  out  of  the  wood  to  be  oniamented,  and  woods 
of  various  kinds  or  stained  wood  suitable  for  the  various  parts  of  the  design  are  selected, 

cut  to  the  proper  shape,  and  fixed  in  with  glue.  The  woods  are  now  cut  into  thin  veneers 
not  above  the  thickness  of  the  twelfth  part  of  an  inch,  and  afterwards  sawed  into  the 

various  shapes  according  to  the  design.  Three  or  four  pieces  are  usually  sawed  out 

together,  if  possible,  on  account  of  the  thinness  of  the  stuff;  after  they  are  glued  down,  the 
whole  is  put  into  a  press  to  dry,  planed  over,  polished  and  varnished.  It  is  obvious 
that  the  utmost  nicety  in  joining  the  several  pieces  is  essential.  Jlarquetry  is  sometimes 

confined  to  simple  forms, "as  squares,  lozenges,  &c.,  as  in  the  floors  of  apartments  :  but  all kinds  of  subjects  have  been  occasionally  represented  on  furniture.  Some,  however,  as,  for 
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V  example,  landscapes,  are  obviously  so  difi5cult  from  the  nature  of  the  process,  that,  success 
■  being  impossible,  they  had  better  never  be  attempted.  For  certain  kinds  of  ornaments, 
nnarquetry  has  a  pleasing  effect.  In  fruit  and  flowers  the  art,  as  usually  executed,  appeai-s 
^generally  more  curious  than  beautiful;  and  the  expense  is  greater  than  it  deserves.  Some 
-specimens  of  the  best  French  marquetry  are  valued  as  the  furniture  and  style  of  a  certain 
pperiod,  and  we  believe  that  none  executed  in  our  shops  at  present  comes  quite  up  to 
i^them,  although  occasionally  pretty  specimens  are  produced. 

An  extremely  elegant  kind  of  marquetry  is  sometimes  seen,  consisting  of  tolerably  large 
rlfigures  in  satinwood  having  the  internal  lines  drawn  in  umber,  and  the  whole  let  into 
imahogany.    In  this  art  there  is  a  considerable  field  for  invention  and  improvement. 

793.  The  staining  of  tvood  for  inlaying  is  effected  as  follows.  A  bright  red  stain  is  pro- 
Jduced  by  a  strong  infusion  of  Brazil  wood  in  water  impregnated  with  pearl-  ash  :  a  red  less 
hbright  is  made  by  a  solution  of  dragon's  blood  in  spirits  of  wine  ;  and  a  pink  colour  by  the IBrazU  wood  stain  diluted :  a  yellow  stain  is  made  with  the  tincture  of  turmeric  or  French 

liberries :  an  orange  with  dragon's  blood  and  turmeric.  Blue  is  obtained  by  indigo,  or  by 
;\a  solution  of  copper  in  aqua  fortis.  Green  is  made  by  verdigris  dissolved  in  vinegar. 
(Purple  by  a  decoction  of  logwood  and  Brazil  wood.  Black,  by  brushing  the  wood 
tifirst  with  a  solution  of  sulphate  of  iron,  and  then  with  an  infusion  of  gall  nuts.  The 
woods  to  be  stained  must  be  white. 

794.  Buhl,  or  inlayingcabinet  work  with  ornaments  of 
brass  or  tortoise-shell,  is  said  to  have  been  the  invention 
of  a  German  of  that  name :  or  as  it  was  first  practised  in  a 
town  of  Germany  so  called.  It  consists  of  a  complicated 
kind  of  light  ornament  let  into  gi-ooves  of  ebony  or  some 
dark  wood.  When  tortoise-shell  is  used,  it  is  usually 
laid  upon  a  red  ground,  which  appears  through  the  trans- 

parent part  of  the  shell.  Sometimes  the  pattern  in  brass 
is  let  into  a  ground  of  tortoise-shell,  and  sometimes 
tortoise  shell  is  let  into  brass  :  the  figures  of  both  are  cut 
with  a  fine  saw  together,  so  that  one  fits  into  the  other 
without  any  difiiculty.  A  good  deal  of  buhl  is  imported 
on  foreign  furniture;  but  it  is  too  expensive  to  be  much 
practised  in  this  country,  although  it  is  made  occasionally 
to  decorate  small  articles.  Rosewood  inlaid  with  buhl 

may  be  cleaned,  when  the  brass  has  become  dull,  by  rubbing  it  with  tripoli  or  rotten  stone 
and  a  very  little  sweet  oil. 

795.  Mosaic  work  consists  of  an  assemblage  of  little  rectangular  pieces  of  marble, 
precious  stones,  or  glass,  arranged  so  as  to  represent  a  picture  when  fixed  upon  a  ground of  stucco  by  means  of  a  cement. 
Among  the  ancients,  mosaic  appears  to  have  been  confined  to  pavements  for  which  it 

4s  admirably  adapted  :  since,  notwithstanding  its  being  frequently  trodden  upon  and 
■cashed,  it  is  not  injured. 

Of  modern  mosaics,  some  of  the  most  celebrated  are  the  works  of  Joseph  Pine,  and  the 
Chevalier  Lanfranc,  in  the  church  of  St.  Peter,  at  Rome  ;  also  some  at  Pisa,  Florence,  and 
other  Italian  cities.  There  is  also  some  good  mosaic  in  the  chapel  at  Versailles. 
Extremely  minute  mosaics  are  sometimes  brought  from  Italy. 

796.  The  Pietra  dura,  brought  from  Florence,  is  a  sort  of  mosaic-;  but,  instead  of  the 
stones  bemg  cut  into  little  squares,  they  are  cut  into  the  foi-ms  of  the  objects  represented, 
like  marquetry.  We  can  say  nothing  for  the  beauty  of  the  art  ;  for  whatever  ingenuity 
may  be  employed  in  it,  the  effect  of  imitation  is  very  incomplete,  at  least  in  the  subjects usually  attempted. 

797.  Carving.  In  a  great  part  of  our  best  furniture  there  is  more  or  less  carving. 
The  art  of  carving  in  wood  is  so  ancient,  that,  probably,  the  first  attempts  at  sculpture 
were  m  that  material.  Not  long  since,  among  the  uncivilised  South  Sea  Islanders,  very curious  specimens  of  carving  on  their  canoes  were  seen,  executed  without  the  use  of  iron 
tools.  We  find  carving  in  cedar  mentioned  among  the  arts  of  the  Israelites  ;  and  some  of 
the  earliest  statues  of  the  Greeks  were  in  wood  as  well  as  marble.  In  modern  times, 
carving  in  wood  was  practised  to  a  great  extent  in  Italy,  Germany,  and  the  Netherlands. 
In  Germany,  more  than  in  any  other  country,  a  taste  for  sculpture  in  wood  prevailed, 
which,  indeed,  partly  exists  at  the  present  day.  Not  only  are  their  churches  richly decorated  with  exquisite  carving  to  be  scon  in  the  pulpits,  stalls,  and  confessionals,  but  the 
ancient  chiitoaux  of  the  nobility,  and  even  the  residences  of  the  wealthy  citizens,  can  boast 
ot  fine  specimens  of  wood  carving.  In  Holland  and  ISclgium  the  same  may  bo  observed I  lie  hncst  examples  of  this  art  appear  to  have  been  executed  between  the  twelfth  and seventeenth  centuries.  In  this  country,  it  is  evident,  from  our  churches  and  mansions 
tiiat  our  ancestors  endeavoured  to  keep  pace  with  their  continental  neighliours  in  the  arts oi  sculpture  in  wood  ;  and  down  to  a  late  period,  admirable  carvings  of  this  kind  were N  2 
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executed,  as  may  be  seen  by  the  exquisite  performances  of  Grinlin  Gibbons  in  St.  Paul's, 
and  other  places,  in  the  reign  of  Charles  II.  Gibbons  died  in  1702,  and  was  the  last  of 
our  native  carvers  who  arrived  at  eminence.  After  the  time  of  Gibbons,  the  art  declined 
in  this  country  from  various  causes,  and  until  very  lately  had  become  nearly  extinct, 
owing,  in  a  great  measure,  to  the  introduction  of  composition  and  papier-machee 
ornaments,  which,  being  moulded  and  glued  on  to  wood,  answered  so  many  of  the 
purposes  of  the  carver's  art,  as  to  destroy  entirely  his  practice.  These  substitutes  are  still 
largely  employed,  particularly  in  picture  frames,  ceilings,  cornices,  and  other  parts  where 
enrichments  are  required  ;  but  for  some  years  past,  carving  has  been  again  encouraged  to 
a  certain  degree,  and  is  now  making  some  progress,  chiefly  from  the  style  of  the  time  of 
Louis  XIV.  getting  into  fashion,  the  ornaments  of  which  being  in  a  style  of  great  boldness, 
it  is  necessary  to  resort  to  carving  in  many  eases. 

798.  Castors  are  the  small  wheels  fixed  to  the  feet  of  such  heavy  furniture  as  are 

■  required  to  be  moved  frequently,  as  tables,  sofas,  &c.  ;  and  they  are,  in consequence  of  the  weight  upon  them,  peculiarly  liable  to  be  out  of  order, 
yet  sometimes  a  little  care  may  put  them  to  rights :  it  is  useful,  therefore, 
to  understand  their  construction.  a,Jig.\56.,  is  a  castor  of  the  common  kind : 
it  has  a  brass  socket,  which  is  driven  on  the  end  of  the  leg,  which  is  cut 
round  to  fit  it :  on  the  bottom  of  this  socket  there  is  an  iron  plate  in  which 
is  riveted  an  iron  pin,  on  which  the  brass  shank,  b,  carrying  the  brass 
wheel,  turns,  c  represents  a  castor  upon  an  impt-oved  construction  :  to 
lessen  the  friction  of  the  shank,  which  is  considerable,  it  turns  against 
three  little  balls  which  are  moveable  in  the  interior  of  the  socket :  this 
causes  the  shank  to  revolve  with  much  greater  freedom,  and  allowing  the 
wheels  to  act  with  greater  certainty  by  presenting  their  faces  always  in 
the  direction  of  the  motion  required  :  except  they  do  this,  castors  ai'e  of 
no  use.  There  are  other  improved  castors  :  and  it  is  worth  while,  in  most 
cases,  to  have  the  best,  the  common  ones  wearing  out  too  soon. 

799.  When  cabinet  work  is  finished,  it  is  well  rubbed  with  fine  sand- 
paper to  smooth  it,  and  afterwards  dusted  :  it  is  then  polished.  Three 

principal  kinds  of  polish  are  used ;  wax  polish,  oil  polish,  and  French 
Fig.  156.  polish. 

800.  Wax  polish.  This  is  the  most  ordinary  kind  of  polish,  where  it  is  desirable  not  to 
darken  the  colour  of  the  wood  ;  but  it  is  not  good  for  table  tops,  or  many  other  parts  of 
furniture,  as  it  is  apt  to  leave  a  degree  of  clamminess  that  causes  every  touch  of  the  hand 
to  leave  a  mark ;  and  water  spilt  upon  it  tarnishes  the  lustre,  which  it  requires  hard 
rubbing  to  restore.  Nevertheless,  it  answers  sufiiciently  for  many  general  purposes.  It  is 
applied  in  the  following  manner  ;  — 

To  four  ounces  of  bee's  wax  scraped  fine,  add  one  ounce  of  black  rosin  pounded  very 
fine,  and  on  these  pour  oil  of  turpentine  sufficient  to  dissolve  them,  so  that  the  solution 
shall  be  of  the  consistence  of  cream.  Suffer  this  to  remain  for  twenty -four  hours  till  the 
whole  is  completely  dissolved.  Apply  this  solution  with  a  clean  linen  rag  to  the  cabinet 
work,  until  the  whole  wood  is  covered.  After  the  liquid  is  absorbed  by  the  wood,  rub  the 
latter  hard  with  a  roll  made  of  baize,  and  afterwards  with  soft  woollen  cloths,  taking  care 
that  no  part  shall  be  left  clammy,  and  also  taking  great  care  that  no  dust  or  dirt  attach  to 
the  work  to  occasion  scratches.  Repeat  this  in  a  few  days,  or  a  week  ;  if  any  more  of  the 
solution  be  necessary,  add  some,  but  the  less  of  the  solution  that  is  used  to  get  the  work 
to  shine,  and  the  more  rubbing  is  employed,  the  better. 

801.  Oil  polish.  This  is  the  best  polish  for  the  tops  of  dining  tables.  It  Is  prepared 
and  executed  as  follows.  Before  the  application  of  the  polish,  clean  the  table  top  by 
washing  it  with  oil  of  turpentine,  so  as  completely  to  eradicate  any  stains  of  grease  that 
may  be  on  it :  then  clean  this  well  off  by  linen  cloths.  Dip  a  brush  similar  to  the  medium- 
sized  painter's  brushes,  or  a  piece  of  linen  cloth,  into  some  of  the  best  cold-drawn  linseed 
oil,  and  apply  it  to  every  part  of  the  table  top,  or  other  article  of  furniture.  Let  the  oil 
remain  on  for  six  or  twelve  hours,-  or  more,  taking  care  to  guard  it  from  dust 
Then  rub  it  with  a  clean  woollen  cloth  for  an  hour  or  more.  As  soon  as  it  appears 
perfectly  clean  and  dry,  apply  linen  rubbers  to  remove  any  moisture  tliat  may  be  left  on 
the  surface.  In  three  or  four  days  repeat  the  application  of  oil  as  before  ;  and  when  this 
operation  has  been  performed  about  four  times,  before  the  oil  is  again  applied,  take  a  sponge 
with  water  blood  warm,  and  wash  the  table-top  all  over :  wipe  it  quickly,  and  dry  it  with 
linen  cloths  to  extract  all  dirt.  The  oil  will  have  saturated  the  wood  sufficiently  to  have 
prevented  the  water  from  penetrating.  The  lustre  may  not  come  out  so  soon  as  may  be 
expected  ;  but  by  perseverance  for  a  month,  or  perhaps  two  or  three,  the  labour  will  be 
amply  compensated  by  the  result,  The  polish  will  be  brilliant  and  lasting  :  it  will  bid  defiance 
to  stains  from  hot  dishes,  fruits,  boiling  water,  and  other  liquids,  and  may  be  kept  to  its 
maximum  of  lustre  with  a  very  slight  proportion  of  regular  labour.  Some  persons  have 
recommended  the  use  of  alkanet  root  and  rose  pink  with  the  oil :  this  gives  a  rich 
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rreddish  hue  -when  the  wood  is  too  light ;  but  the  effect  of  these  ingredients  is  to  darken 
aand  to  destroy  the  beautifully-variegated  shades  in  good  mahogany.  Even  -with  the  oil 
mlone,  the  wood  will  become  darker  than  with  wax,  as  in  the  last  receipt :  but  after  it  has 
icome  to  its  proper  polish,  it  will  change  very  little.  This  polish  must  not  be  used  for  rose- 
vwood,  as  it  would  render  it  too  dark. 

802.  French  polish.  This  most  beautiful  varnish  for  furniture  derives  its  name  from  its 
hhaving  been  invented  in  France  some  years  ago  ;  but  it  is  now  imiversally  used  in  this 
ocountry.  Although  it  may  be  applied  by  any  one  who  wiU  take  the  trouble  of  learning  how 
tito  use  it,  this  is  not  necessary  now,  nor  worth  the  while,  since  French  polish  has  become  a 
lidistinct  trade  ;  and  as  it  requires  considerable  practice  to  execute  it  properly,  it  is  cheaper 
aand  better  to  employ  those  who  are  already  familiar  with  the  process.  We  therefore  give 
ithe  receipt  for  it  merely  to  explain  its  nature,  without  recommending  any  one  to  depend 
uupon  themselves  for  its  application.  With  a  brilliancy  superior  to  any  other  polish  that 
ccan  be  given  to  furniture,  it  is  not  so  easily  scratched  as  the  other  polishes,  and  is  not 
nmarked  by  hot  things  placed  upon  it ;  but  wine  destroys  it,  and  any  liquid  containing 
sppirit,  which  dissolves  the  material  of  which  the  varnish  is  composed.  Soap  does  not 
iiinjure  it :  it  may  be  washed  with  soap  and  water,  and  therefore  wash-stands  may  be 
vvamished  with  it. 

803.  Receipt  for  the  French  polish.    To  one  pint  of  spirits  of  wine  add  \\  ounce  of  shell 
Uac,  \  ounce  of  gum  copal,  and  \  ounce  of  gum  arabic  :  all  the  gums  to  be  bruised.  Keep 
ihhe  vessel  into  which  these  are  put  well  corked,  and  let  it  remain  in  a  warm  place  for 
tv:wo  or  three  days  :  then  pour  off  the  clear  part  into  another  bottle.    To  use  it,  place  the 
ppiece  of  furniture  under  the  eye  in  a  good  light.    Make  a  rubber,  by  rolling  up  a  piece 
I'bf  fine  cloth  not  very  hard.    Apply  the  polish  to  the  end,  covering  the  part  with  a  piece 
i  Df  soft  cotton  rag  that  is  free  from  lint :  damp  the  rag  with  the  best  cold-drawn  linseed 
oil  in  the  smallest  possible  quantity,  so  that  the  polish  may  spread  when  rubbed.  The 
jil  may  be  applied  to  the  rag  with  the  end  of  a  skewer,  or  some  such  instrument.  Proceed 
•;o  rub  briskly,  with  a  moderate  pressure,  in  a  circular  direction,  over  a  space  equal  to 
"about  a  square  foot  at  a  time,  and  replenish  both  as  the  wood  dries.    Go  over  the  whole 
surface  in  this  manner,  and  give  three  or  four  coats  according  to  the  grain  of  the  wood. 
IThe  operation  must  be  performed  in  a  place  of  moderate  warmth.    Gradually  clear  off 
the  oil  from  the  surface  with  the  polish,  and  sometimes  turn  the  rag,  otherwise  the 
brightness  will  not  be  perfect.    Be  careful  in  using  a  frequent  succession  of  soft  and  clean 

■  •■•ags,  since  on  that  depends,  in  a  great  measure,  the  clearness  of  the  polish.  If  too  much 
)il  be  used  in  the  operation,  which  is  apt  to  be  the  case  from  the  difficulty  of  spreading 
he  varnish,  the  work  is,  after  some  time,  liable  to  assume  a  bluish  dulness,  a  fault  which 
nay  be  remedied  by  using  the  following  preparation. 
The  ingredients  are,  rectified  spirits  of  wine,  half  a  pint ;  shell  lac,  two  drachms ; 

-)enzotn,  two  drachms  :  put  these  in  a  bottle,  and  keep  them  in  a  warm  place  till  dissolved. 
IThen  having  let  the  mixture  stand  till  it  is  cold,  add  two  spoonsful  of  the  best  linseed  oil ; 
hhake  it  well,  and  it  will  be  fit  for  use.  The  application  may  be  made  according  to  the 
\bove  directions,  only  observing  that  a  fine  soft  muslin  rag  made  into  a  wad  is  preferable 
0  cloth.    The  fluid  must  be  well  shaken  while  in  use. 
804.  A  cement  proper  for  filling  vp  holes  in  mahogany  may  be  made  by  grinding  upon  a 

tone,  with  oil  of  turpentine,  some  red  lead  or  V enetian  red,  Spanish  brown,  a  little  lake 
nd  yellow,  so  as  to  match  the  colour  of  the  mahogany  :  this  must  be  made  as  thick  as 
laste  :  then  take  as  much  turpentine  varnish  as  will  barely  soften  it,  and  apply  it  to  the 
avity  :  in  a  day  or  two  it  will  bear  polishing  like  the  wood. 
805.  Glue,  a  common  substance  for  cementing,  is  made  of  skins,  and  other  gelatinous 

arts  of  animals,  boiled  to  a  thick  jelly,  and  then  formed  into  a  solid  mass  by  spreading 
;  out  in  thin  layers  upon  a  net,  and  drying  it  until  it  is  quite  hard,  in  which  state  it  is  sold, 

"o  use  it,  broken  pieces  should  be  soaked  for  some  hours  in  water,  which  softens  it,  and 
ccasions  it  to  swell ;  some  more  water  is  then  added  to  it  in  a  glue-pot,  and  it  is  kept  on 
ae  fire  till  it  is  melted.  The  strength  must  be  judged  of  by  observing  how  it  falls  from 
le  glue  brush.  A  lesson  from  a  joiner  will  best  teach  its  use,  and  a  glue-^Jot  is  very 
andy  in  a  family.    Jejjerei/s  patent  marine  glue  is  a  cement  not  affected  by  moisture. 

I  80G.  Size  is  sold  in  the  shops  ready  for  use,  and  is  only  a  weaker  kind  of  ghie  :  the 
,  ;lly,  indeed,  without  having  been  hardened  ;  but  it  is  generally  made  of  better  materials. 
,    t  is  dissolved  by  putting  it  into  a  pipkin  over  the  fire.    It  is  employed  to  mix  with 

■  istemper  colours  or  whitewash,  to  prevent  their  rubbing  off,  and  for  similar  purposes. ( 
i: 
i 

•i 
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CHAP.  nr. 

ON  THE  MATERIALS  EMPLOYED  IN  IMIRNITUIIE. 

S07.  Tlie  nalure  of  the  materials  used  in  the  various  articles  of  furniture  is  a  subject 
among  others  in  domestic  .economy  that  it  is  useful  to  understand.  A  judicious  choice  of 
furniture  cannot  be  made  without  a  knowledge  of  the  substances  of  which  they  are  formed, 
since  upon  the  various  qualities  of  these  their  durability  often  depends,  as  well  as  the 
proper  methods  of  preserving  their  strength,  beauty,  and  usefulness. 

It  is  more  particularly  necessary  to  have  an  accurate  knowledge  of  the  metals,  on  account 
of  the  expense  of  some,  and  the  great  damage  that  may  be  done  to  them  through  ignorance 
or  inattention.  In  the  utensils  employed  in  our  culinary  processes,  this  subject  acquires an  importance  in  another  point  of  view.  It  is  well  known  that  several  metals  are  of  a 
poisonous  nature,  and  serious  accidents  have  happened  in  consequence  of  their  improper 
use.  The  same  judgment  of  the  mistress  or  the  hotisekeeper,  therefore,  which  watches 
over  and  regidates  every  part  of  the  household,  should  be  exercised  and  extended  to  the 
furniture  and  utensils  of  the  cook,  who  is  too  often  but  imperfectly  acquainted  with  those 
facts  which  it  is  so  important  that  all  should  know.  Nor  are  tradesmen,  and  even  the 
manufacturers  themselves,  to  be  always  depended  upon  for  information  respecting  the 
materials  they  employ ;  many  of  them  being  ignorant  of  the  difference  between  a  simple 
metal  and  an  alloy,  knowing  the  latter  only  by  a  name,  and  having  erroneous  ideas 
respecting  its  composition  :  with  respect  to  the  latter,  indeed,  the  grossest  quackeries  and 
impositions  are  daily  put  forth  and  practised,  sometunes  through  fraud,  but  in  some  cases 
also  from  ignorance.  We  consider,  therefore,  that  it  would  be  useful  in  this  work  to 
supply  some  information  on  this  head. 

Sect.  I. ■WOODS. 

808.  General  observations.  —  Much  of  the  beauty  and  excellence  of  modem  furniture 
depends  upon  the  judicious  selection  of  the  wood  of  which  it  is  constructed  :  and  of  this 
there  is  now  a  considerable  variety. 

We  have  already,  in  our  history  of  Furniture,  mentioned  the  taste  of  the  ancient  Romans 
for  beautiful  kinds  of  wood.  Anciently,  in  Britain,  the  native  woods  alone  were  worked 
into  furniture,  and  of  these  the  oak  had  the  preference ;  but  after  the  acquisition  of 
mahogany,  the  beauty  of  which  far  surpassed  all  others  then  in  use,  our  native  woods 
were  much  neglected,  although  some  of  them  possess  great  merit,  and  had  formerly  been 
studied  with  attention  to  their  curious  cui-ling  veins  ;  of  late  these  have  come  again  into 
fashion,  together  with  new  species  from  distant  countries.  AVoods  vary  much  in  their 
colours :  some  are  of  a  kind  of  chocolate  coloui",  as  mahogany,  cedar,  rosewood ;  others 
are  of  a  light  yellowish  hue,  as  walnut  tree  and  satinwood ;  others,  again,  are  almost 
white,  as  pear,  plane  tree,  and  deal.  Their  hardness,  and  of  course  their  durabilitj-,  and 
the  property  of  receiving  a  polish,  vary  considerably.  The  most  valuable  and  beautiful 
woods  for  the  best  furniture  are,  mahogany,  rosewood,  satinwood,  zebra,  and  Coromandel 
wood.  For  certain  parts  of  bedsteads,  chairs,  and  sofas,  beech  and  elm  are  employed ; 
oak  for  strength  and  for  Gothic  furniture ;  the  cherry,  plane,  holly,  )-ew,  box,  walnut, 
lime,  poplar,  and  a  great  variety  of  others  for  occasional  purposes  :  and  deal  enters  more 
or  less  into  the  construction  of  almost  every  article.  ]\Iany  of  the  more  expensive  kinds 
are  very  nearly  imitated  by  staining  and  painting ;  but  these  processes,  though  much 
employed  and  extremely  useful,  fail  in  durability  where  there  is  much  wear.  Varnishing 
the  woods  themselves,  to  exhibit  the  grain,  greatly  improves  their  appearance  ;  and  since 
yeneering  has  been  so  much  employed,  and  the  French  polish  has  been  in  use,  the  splen- 

dour of  fine  woods  in  our  furniture  has  become  very  remarkable. 
809.  These  various  beauties  and  merits  depend,  in  a  great  measure,  upon  the  natural 

structure  of  wood  in  general,  and  the  manner  in  which  it  grows.  The  varieties  of  wood 
usually  employed  in  Britain  are  produced  by  that  class  of  trees  termed  by  botanists  exo- 

(jcnoits;  that  is,  which  increase  in  thickness  by  a  yearly  addition  of 
a  circular  layer  of  new  wood,  which  grows  between  the  b.irk  and 
last  layer.  A  section  across  such  a  Xvec.fg.  157.,  exhibits  a  number 
of  concentric  rings  of  wood,  equal  to  that  of  the  years  which  the 
tree  has  been  growing.  Each  of  these  rings  is  unequal  in  density 
in  dillerent  parts,  being  composed  of  a  hard  substance  on  one  side 
and  a  soft  substance  on  the  other,  both  of  which  generally  graduate 
more  or  less  into  each  other,  the  colour  being  at  the  same  time  dif- 

ferent, which  enables  us  to  count  them  with  tolerable  facility.  The 
whole  substance  of  wood  is  composed  of  two  kinds  of  minute  parts; 
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one  consists  of  very  small  hollow  glohules  invisible  to  the  naked  eye,  and  the  other  of 

uundles  of  tubes  finer  than  human  hairs.  The  most  solid  parts  contain  the  greatest  pro- 
oortion  of  the  latter.  Besides  the  concentric  rings  just  mentioned,  which  form  a  series  of 

i.ioUow  cylinders  one  within  the  other,  there  are  thin  plates  of  dense  wood,  which  extend 

ijearly  from  the  centre  to  the  circumference  of  the  trees  in  a  radiating  manner,  and  con- 
t  equently  crossing  the  last-mentioned  concentric  layers.  These  radiating  plates  constitute 
trhat  the  cabinet-makers  call  the  silver  grain,  which  is  very  conspicuous  in  some  woods, 
;:.nd  which  often  has  a  principal  effect  in  producing  the  elegant  stripes  so  frequently 
i-een.  Besides  the  very  minute  tubes  and  cellular  tissues  which  always  constitute  the 
aubstance  of  wood,  there  are  likewise  many  tubes  passing  through  the  lengthway  of  the 

rcee,  which  are  so  much  larger  than  the  rest  as  to  be  visible  to  the  naked  eye,  and  which, 

rrhe'n  divided  longitudinally,  appear  as  minute  grooves  on  the  surface,  and  give  a  coarse- 
mess  of  grain.  This  is  particularly  observable  in  the  coarse  mahogany  and  in  oak  ;  and 
hhey  catch  and  hold  the  dirt,  and  then  appear  as  dark  lines  on  the  surface.  In  some  of 
hlie  close-grained  woods,  as  lime,  pear  tree,  beech,  birch,  and  lignum  vitse,  these  large 
mhes  either  do  not  exist,  or  are  not  sufficient  in  size  to  be  conspicuous  :  and  the  wood 

ipppears,  even  when  examined  by  a  high  magnifier,  to  be  composed  of  fine  shining  threads, 
loot  tubular,  the  hollowness  being  too  minute  to  be  easily  ascertained.  The  various  striped, 

ivavy,  curled,  appearance  of  the  various  woods,  depend  much  upon  the  direction  in  which 
haese  parts  are  cut  across  by  the  saw.  Another  variety  in  the  figure  of  woods  is  the 
(.■ccurrence  of  eyes,  round  spots,  and  small  curls,  which,  although  hardly  suited  to  the 
larger  kinds  of  cabinet  work,  is  often  extremely  ornamental  in  smaller  articles,  as  stands 
rr  work-tables.  Birds'  eye  maple,  Amboyna  wood,  and  the  root  of  the  common  yew  and 
.dm,  are  perhaps  the  most  beautiful  in  this  respect. 

810.  Another  class  of  trees  is  that  termed  by  botanists  Endogenous,  Jig.  158.,  the  struc- 
ture of  which  is  very  different.  These  may  be  exemplified  by  palms  and 

bamboos,  and  is  well  seen  in  the  common  rattan  cane.  The  trees  have 
their  stems  straight,  and  their  leaves  only  at  the  top.  In  the  section  of 
the  stem  no  radiating  lines  are  seen,  but  only  very  minute  circles,  which 
are  the  ends  of  tubes  disposed  longitudinally.  Trees  of  this  kind  grow 
only  in  warm  climates :  and  their  wood  is  not  employed  for  furniture  in 

I^~^i^iEii4
^      this  country  in  the  manner

  of  exogenous  trees. 
Fig.\5S.  811.  Mahogany.    There  are  two  kinds  of  mahogany  in  common  use 

•  furniture.  The  finest  and  most  valuable  kind  is  imported  from  St.  Domingo  and 
Doaica,  and  designated  by  the  cabinet-makers  Spanish  mahogany  :  the  other  is  inferior 
i  coarser,  called  Honduras,  being  the  produce  of  the  British  colony  of  that  name  in 
uth  America.  Spanish  mahogany,  being  brought  from  a  foreign  colony,  is  subject  to  a 
ry  heavy  import  duty,  charged  by  weight.  It  is  very  hard  in  texture,  and  the  grain  is 
ise  and  has  a  silky  aspect ;  the  pores  are  short,  and  sometimes  are  scarcely  to  be 
served :  consequently  it  receives  a  fine  surface  and  polish,  and  is  always  used  in  the 
3t  dining-tables,  side-boards,  and  other  articles  of  good  furniture,  for  which  it  is  admir- 
ly  adapted,  not  only  on  account  of  the  closeness  of  its  fibre  or  grain,  which  prevents  its 
rbouring  dirt,  but  from  its  beautiful  mottled,  wavy,  and  curled  appearance,  in  which, 
;ether  with  its  rich  colour,  it  excels  all  other  woods.  The  cabinet-maker  runs  a  con- 
lerable  risk  in  purchasing  mahogany,  as  he  is  often  disappointed  in  the  quality  of  the 
)od ;  that  in  the  interior  of  the  log,  when  sawed  up,  sometimes  not  answering  the  ex- 
ctations  which  were  formed  from  the  examination  of  the  outside.  Hondtiras  mahogany, 

fieing  imported  from  a  British  settlement,  is  charged  with  much  less  duty.  In  most 
Instances  it  is  very  inferior  to  the  Spanish  ;  it  is  of  lighter  weight,  and  softer  in  substance ; 
ad,  the  pores  being  wider  and  longer,  it  is  not  susceptible  of  so  fine  a  polish.  It  is  liable 

'  >  retain  and  absorb  more  dirt :  if  wetted,  especially  when  new,  the  surface  becomes 
)ugh  and  woolly.  The  logs  of  Honduras  are  in  some  cases  very  large,  measuring  nearly 
lur  feet  in  diameter ;  but  its  general  value  is  about  one  half  or  two  thirds  of  that  of 
panish. 
812.  Although  we  have  stated  that  Spanish  mahogany  is  superior  to  Honduras,  yet 

lat  must  be  understood  generally ;  for  some  logs  of  the  latter  are  occasionally  found 
qual  to  the  former ;  and  from  this  circumstance  it  is  not  always  possible  for  the  most 
ractised  eye  to  determine  which  of  these  two  woods  a  piece  of  furniture  consists  of, 
istances  occasionally  occurring,  though  rarely,  where  Honduras  has  all  the  beautiful 

,    irl  and  close  grain  of  the  Spanish.    It  is  a  practice  with  some  cabinet-makers  to  stain 
,    lahogany  to  improve  the  colour ;  this  stain  is  apt  in  time  to  change  :  good  mahogany  is 
<    ever  stained. 

81."?.  77ic /itston/ o/ma/iojrany  is  rather  interesting. 
,(     The  first  mention  of  the  employment  of  mahogany  was  in  the  repair  of  some  of  Sir 

'  Valter  Raleigh's  ships  at  Trinidad,  in  1.597  ;  but  the  discovery  of  the  beauty  of  its  grain 
y   ir  cabinet  work  was  accidental,  about  the  beginning  of  the  eiglitccnth  century.    It  is 

lus  related  by  Mr.  Phillips  in  his  work  on  "  Fruit  Trees."    \)r.  (iibbons,  an  eminent 
N  4 
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physician,  was  building  a  house  in  King  Street,  Covent  Garden.  His  brother,  who  was 
a  West  India  captain,  brought  over  some  planks  of  mahogany  as  ballast,  wliichhe  thought 
might  be  serviceable  in  his  brother's  building  ;  but  the  carpenters  finding  the  wood  too  hard for  their  tools,  it  was  laid  aside  as  useless.  Soon  after,  Mrs.  Gibbons  wanting  a  candle 
box,  the  Doctor  called  on  his  cabinet-maker  ( Wollaston)  to  make  him  one  of  some  wood 
tha.t  lay  in  his  garden.  Wollaston  also  complained  that  it  was  too  hard  ;  but  the  Doctor 
insisted  on  having  it  made,  and  when  finished,  it  was  so  much  liked,  that  the  Doctor 
ordered  a  bureau  to  be  made  of  the  same  wood,  which  was  accordingly  done  ;  and  the 
fine  colour,  polish,  &c.,  were  so  pleasing,  that  he  invited  all  his  friends  to  see  it.  Among 
them  was  the  Duchess  of  Buckingham.  Her  Grace  begged  some  of  the  wood  of  Dr. 
Gibbons,  and  employed  Wollaston  to  make  her  a  bureau  also.  On  this  the  fame  of 
mahogany  and  Mr.  Wollaston  was  much  raised,  and  furniture  made  of  this  wood  became 
general. 

814.  lioscwood.  This  is  a  favourite  wood  for  many  smaller  articles  of  furniture, 
although  it  is  apt  to  be  too  dark.  It  grows  in  Brazil,  and  is  considerably  more  expensive 
for  furniture  than  mahogany,  partly  on  account  of  the  price  of  the  wood,  and  partly  from 
that  of  the  workmanship,  it  being  very  hard.  Many  articles  of  rosewood  furniture  are 
veneei-ed  ;  but  the  best  is  of  solid  wood.  The  colour,  which  consists  of  large  elongated 
dark  zones  on  a  reddish  brown  ground,  is  permanent,  except  it  be  much  exposed  to  the 
rays  of  the  sun  ;  and  it  takes  a  fine  polish,  which  is  improved  by  slight  waxing,  or,  what 
is  better,  by  the  French  polish,  which  brings  out  the  colour  of  the  wood  admirably. 

815.  Satinwood.  This  very  elegant  light-coloured  wood,  so  denominated  from  its 
silky  aspect,  when  polished,  is  employed  for  a  variety  of  purposes  in  cabinet  work,  but 
chiefly  in  conjunction  with  other  woods.    It  is  very  expensive. 

816.  Coromandel  wood  is  perhaps  the  most  beautiful  of  the  brown  woods,  consisting  of 
pale  reddish  brown  fibres  crossed  by  large  stripes  of  deep  rich  brown,  with  various  veins 
and  spots  ;  the  lustre  silky.- 

817.  Cedar.  There  are  two  kinds  of  wood  known  by  this  name  in  cabinet  work  ;  but 
neither  of  them  is  the  true  cedar  of  Lebanon.  The  sweet-smelling  or  peiKil  cedar  {Juiii- 
perus  Virginiana)  is  a  native  of  North  America  and  the  West  India  islands.  The  wood  is 
of  a  brownish  red  colour,  has  a  well  known  agreeable  odour,  and  is  very  durable,  being 
unattackable  by  insects.  It  is  employed  in  manufactui'ing  drawers,  wardrobes,  &c.,  for 
which  it  is  valuable,  on  account  of  its  property  of  keeping  away  moths.  It  is  soft,  but  of 
a  uniform  texture  and  light.  Some  recommend  that  ail  cabinets  or  sets  of  drawers  should 
have  some  of  this  wood  as  a  material  in  its  manufacture. 

818.  The  Havannah  or  Bermuda  cedar  {Jtinipcrus  Bermudiana^  is  another  variety,  a 
native  of  Bermuda  and  the  Batavia  islands  ;  and  also  emploj'ed  in  various  articles  of 
furniture.    It  somewhat  resembles  mahogany,  but  is  much  softer. 

819.  Oak.  Our  native  oak  is  of  a  dark  colour,  and  though  much  used  formerly  in 
furniture,  and  ornamented  with  carving,  is  now  generally  superseded  by  the  Riga  oak 
called  wainscot,  which  is  of  a  light  yellowish  tinge.  This  is  usually  varnished,  which 
prevents  the  dust  from  filling  up  the  pores  of  the  wood,  and  causing  it  to  become  darker  : 
or  it  may  be  well  rubbed  with  a  small  quantity  of  the  wax  polish.  Wainscot  being  of  an 
agreeable  colour,  cheaper  than  mahogany,  and  not  being  liable  to  warp,  is  much  employed. 
It  is  likewise  used  conjointly  with  mahogany,  as  in  drawers,  the  latter  constituting  the 
fronts,  the  former  the  interior. 

820.  Pollard  oak.  This  native  beautiful  wood  has  a  distinguished  claim  upon  our 
attention,  from  its  intrinsic  merit.  It  has  been  recently  introduced  as  veneers  sawed  off 
from  the  stumps  of  old  Pollard  oaks  that  otherwise  would  have  been  consigned  to  the 
flames  ;  but  which,  when  cut,  are  found  to  contain  the  richest  variegated  spots  and  figures, 
arising  from  knots  and  irregularities  of  growth,  that,  when  brought  out  by  polish,  are 
extremely  various  and  beautiful.  This  wood  is  however  usually  decayed  in  parts  and 
perforated  by  insects  ;  and  thefee  defective  places  have  to  be  filled  up  with  the  greatest 
neatness  and  care  by  the  workmen,  with  other  pieces  of  wood  let  in,  which  causes  it  to 
be  expensive :  various  pieces  are  frequently  veneered  in  one  table  top,  to  produce  an  elegant 
pattern. 

821.  Walnut  tree.  This  native  wood  is  now  little  used  for  funiiture  ;  but  before  ma- 
hogany and  other  foreign  woods  were  imported,  was  much  in  request  for  the  beauty  of 

its  grain.  It  is  much  employed  by  the  coach  builder,  and  for  making  gun-stocks,  being 
lighter  in  proportion  to  its  elasticity  and  strength  than  any  other. 

822.  Elm.  This  is  little  used  in  furniture,  as  it  twists  and  warps  too  much  ;  but  as  it 
is  very  tough,  and  not  liable  to  split,  is  very  useful  for  some  purposes,  as  for  chopping 
blocks,  and  tops  of  kitchen  tables ;  and,  on  account  of  its  great  durability  in  water,  it  is 
employed  in  pumps,  pipes,  planks  and  piles  in  foundations,  coffins,  and  sometimes  for  the naves  of  wheels. 

823.  Ash  is  a  wood  but  little  used  in  furniture,  but,  from  its  toughness,  is  useful  in  some 
cases. 
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824.  Pear  tree.  This  wood  is  of  a  light  yellow  colour;. and  being  vei-y  uniform,  and 
loasily  cut,  though  firm  and  solid,  it  is  occasionally  used  for  carving,  also  f6r  measuring 
miles  and  similar  purposes. 

825.  Ebony  is  a  wood  naturally  of  a  deep  black  colour,  and  highly  prized  by  the  cabinet- 
imaker  for  several  purposes,  particularly  inlaying.  It  is  exceedingly  hard,  heavy,  and 
i-lurable  ;  but  is  used  only  in  a  smaU  quantity.  As  it  is  expensive,  cabinet-makers  often 
siubstitute  pear  and  other  woods  dyed  black  ;  but  these  are  not  so  susceptible  of  a  good 
[Hjolish  and  lustre,  nor  do  they  keep  their  colour  equal  to  true  ebony.  The  best  ebony 
i  jomes  from  Africa  ;  a  kind  variegated  with  brown  is  brought  from  Mauritius  and 
(Ceylon. 

826.  Box-wood  is  a  close-grained  hard  wood,  of  a  yellowish  white  colour,  and  takes  a 
liine  polish.  Its  heaviness  prevents  its  being  much  used  in  furniture,  except  for  inlaying 
B:md  smaller  works.  It  is  much  used  in  instruments,  particularly  in  musical  wind  instru- 
iiruents.  Its  bitter  quality  prevents  its  being  attacked  by  insects.  It  is  the  wood  of  a 
■I'.hrubby  evergreen  that  in  some  places  grows  to  the  height  of  twelve  or  fifteen  feet. 

827.  Bamboo.  This  cane  grows  in  India  and  China,  and  is  there  very  extensively  em- 
pbloyed  for  a  vast  variety  of  purposes.  It  is  one  of  the  most  common  plants  in  those  coun- 
irries,  and  shoots  up  often  to  the  height  of  forty  feet,  with  a  stem  perfectly  straight,  hollow, 
Kind  jointed,  and  covered  with  a  thin  shining  hard  coat  that  appears  like  a  varnish,  and 
which  is  actually  a  solution  of  flint  laid  on  by  the  hand  of  nature.  The  natives  of  India 
■raise  their  houses  with  poles  of  this  cane,  and  of  the  smaller  shoots  they  make  aU  kinds  of 
uurniture.  Indeed,  the  various  uses  to  which  this  elegant  species  of  reed  is  applied  would 
require  a  volume  to  enumerate.  In  China,  their  chairs,  sofas,  tables,  screens,  bedsteads, 
iiind  many  other  household  moveables,  are  entirely  constructed  of  it.  It  is  used  on  board 
of  ship  for  poles,  for  sails,  for  cables,  for  rigging,  and  for  caulking.  In  husbandry,  it  is 
i;mployed  for  carts,  wheelbarrows,  wheels  to  raise  water,  for  fences,  for  sacks  to  hold  grain, 
!:ind  a  variety  of  other  utensils,  as  baskets,  boxes,  water  pipes,  &c.    The  young  shoots  fur- 
lish  an  article  of  food,  and  the  wicks  of  their  candles  are  made  of  its  fibres,  which  are  also 
twisted  into  cordage,  and  manufactured  into  paper.  Furniture  made  of  it  is  remark- 

ably light  and  strong  ;  but  we  have  not  the  material  here  in  sufficient  quantity  to  manu- 
acture  it  as  in  the  east.  Articles  of  furniture  brought  from  China,  made  of  bamboo,  as 
ihairs  and  bedsteads,  some  of  which  are  made  to  fold  up,  are  remarkably  curious. 
828.  TTie  rattan,  of  which  the  seats  of  cane  chairs  are  made,  is  a  small  sort  of  cane 

wrought  from  China,  Japan,  and  Sumatra.  It  is  exceedingly  tough,  and,  for  the  purpose 

!')f  chairs,  is  split  in  several  strips.    In  China  they  are  twisted  into  cables. 

Sect.  IL 

IVORY. 

829.  This  beautifiU  material  is  occasionally  employed  in  ornamenting  articles  of  fur- 
i iiiture.  It  was  largely  used  for  sculpture  by  the  Greeks,  even  for  colossal  statues  of 
'  heir  deities,  which  were  sometimes  executed  of  gold  and  ivory.    In  modern  times,  also, 
.mailer  works  in  ivory  have  been  produced  by  the  sculptor  ;  but  it  is  seldom  now  resorted 
o  for  this  purpose. 
830.  Ivory  is  properly  the  substance  of  ivhich  the  tus/ts  of  the  elephant  consist,  though  the 

i.iame  is  also  given  to  the  tusk  of  the  sea-horse  and  of  the  hippopotamus.    The  greatest 
)art  of  our  ivory  comes  from  Africa,  where  elephants  exist  in  great  numbers.  A  part  of 
'3uinea,  from  which  the  greatest  quantity  of  it  is  shipped,  has  obtained  the  name  of  the 

1  .'vory  Coast.  Very  fine  ivory  comes  also  from  the  east  coast  of  Africa.  That  from  Ceylon 
•  s  particularly  esteemed,  on  account  of  its  whiteness.  The  component  parts  of  ivory  are 
learly  the  same  as  those  of  bones,  namely,  phosphate  of  lime,  combined  with  a  gelatinous 
substance ;  but  the  proportion  of  the  latter  is  so  considerable,  that  shavings  and  turnings 
)f  ivory  can  be  dissolved  by  digestion  in  boiling  water,  and  converted  into  jelly,  which  is 
lot  the  case  with  bone.  Heat  does  not  soften  ivory,  like  horn,  nor  is  it  so  hard  and 
jrittle  as  bone.  100  parts  of  ivory  contain  64  of  phosphate  of  lime,  24  of  gelatine,  and 
)'l  of  carbonate  of  lime.  It  is  worked  with  the  saw  and  cutting  tools,  and  polished  by 
jumice  and  tripoli.  It  admits  of  being  easily  stained  of  various  colours  ;  and,  when  long 
ixposcd  to  the  air,  its  beautiful  white  colour  is  changed  to  a  dull  yellow.  Bleaching  with 
ihlorine  will  restore  it  to  its  original  whiteness.  When  burned  in  a  close  crucible,  it 
nakes  ivory  black.  The  size  of  the  tusks  varies  according  to  the  age  of  the  animal,  the 
argest  being  about  ten  feet  long.  Those  from  Guinea  weigh  about  from  100  to  120 
)ounds.  The  tusks  are  always  more  or  less  curved;  from  which  circumstance,  and  their 
imall  diameter,  this  material  can  never  be  had  of  a  large  size ;  and,  though  in  countries 
ivhere  ivory  is  found,  as  in  India,  considerable  articles  of  furniture  are  executed  of  it,  it 
s  found  too  expensive  for  that  purpose  when  brought  to  this  country. 
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831.  The  teeth  of  the  sea-horse  are  much  harder  than  the  ivory  of  the  elephant,  and  the cuamel  is  used  for  making  artificial  teeth. 
832.  Carvings  in  ivory,  when  not  kept  under  glass,  sometimes  become  covered  in  time 

with  a  multitude  of  minute  cracks,  which  get  filled  with  dirt,  and  deface  them.  Glass  not 
only  protects  them  from  this,  but  afibrds  the  means  of  bleaching  or  whitening  ivory  that 
has  been  discoloui-ed.  This  effect  is  produced  by  exposing  them  to  the  sun's  rays  under glass,  turning  each  side  in  succession  to  the  rays  of  that  luminary.  To  remove  the  cracks 
above  alluded  to,  the  ivory  should  be  washed  in  soap  and  wai-m  water  with  a  brush  till 
the  cracks  disappear,  after  which  it  should  be  placed  under  glass  for  preservation. 

833.  Ivory  may  be  silvered  in  the  following  manner :  —  Immerse  the  ivory  in  a  weak 
solution  of  nitrate  of  silver,  and  suifer  it  to  remain  till  it  has  acquired  a  deep  yellow 
colour ;  then  take  it  out,  wash  it  with  water,  and  expose  it  to  the  sun's  rays,  which  will 
turn  it  black  in  about  three  hours  ;  tlie  ivory  will,  upon  being  rubbed,  acquire  a  silvery lustre. 

834.  Vegetable  ivory  is  a  singular  substance  lately  introduced,  and  which  is  occasionally 
worked  into  small  articles.  It  resembles  ivory  exactly,  though  somewhat  more  brittle, 
and  more  liable  to  change  colour.  It  is  the  seed  or  nut  of  a  plant  {Phytalephas  macro- 
carpu),  having  a  character  between  a  palm  and  a  cycas,  and  growing  in  the  valleys  of  the 
Peruvian  Andes.  The  nuts  are  about  the  size  of  a  hen's  or  pigeon's  egg,  and  have  been 
used  from  time  immemorial  by  the  natives  of  South  America  for  the  same  purposes  as 
ivory. 

Sect.  III. 

MARBLE. 

835.  All  marbles  are  carbonates  of  lime;  that  is,  they  consist  of  carbonic  acid  and  lime. 
Of  course  they  are  the  same  as  chalk,  only  that  they  are  crystallised,  which  gives 
them  their  hardness,  whereas  chalk  is  of  a  soft  earthy  texture.  Marble  is  corroded  and 
dissolved  by  acids,  and  it  agrees  in  its  composition  with  limestones ;  whenever  the  latter 
are  of  such  a  textui'e  as  to  admit  of  a  polish,  they  are  called  marbles. 

836.  Marble  is  slowly  rendered  more  brittle,  and  thus  slabs  are  sometimes  even  bent  by  long- 
continued  heat,  as  may  be  seen  on  the  mantels  of  some  chimney-pieces,  where  they  are 
much  exposed  to  the  heat  of  the  fire.  White  marble  becomes  easily  stained  by  smoke 
and  dust,  and  sometimes  it  is  stained  artificially  of  various  colours  for  useful  purposes. 

837.  The  purest  while  marble  is  termed  statuary  marble,  and  comes  to  us  from  abroad, 
chiefly  from  Italy.  It  is  the  most  expensive,  as  well  as  the  most  elegant.  The  veined 
marble  is  also  imported,  as  well  as  several  of  the  coloured  marbles. 

838.  Ilai-e  and  beautiful  marbles  in  almost  endless  variety  are  much  sought  after  for 
tops  of  small  tables,  and  similar  pieces  of  furniture  ;  and  some  of  these  fetch  very  high 
prices.  It  requires  no  small  skill  to  distinguish  accuratel}'  the  different  sorts,  which  are 
frequently  incorrectly  named.  Some  substances,  also,  are  often  called  mai'bles  that  are  not 
strictly  so  ;  for  example,  serpentine,  which  is  not  a  carbonate  of  lime,  but  consists  of 
silica  and  magnesia.  The  Florentine  alabaster  is  sometimes  incorrectly  classed  with 
marbles ;  but  it  is  sulphate  of  lime,  and  does  not  effervesce  with  acids  as  marbles  do. 
We  have  in  Britain  and  Ireland  many  variegated  marbles  of  great  beauty,  which  are 
occasionally  used  in  furniture. 

839.  For  the  method  of  cleaning  marbles,  see  the  Section  "  On  cleaning  Furniture." 

Sect.  IV. 

ALABASTER. 

840.  Tills  substance  has  a  near  resemblance  to  marble,  but  is  distinguished  from  it  by 
greater  transparency. 

841.  There  are  two  kinds  of  alabaster;  one  is  a  carbonate  of  lime,  and  therefore  is  of  the 
same  composition  as  marble,  but  has  been  formed  in  the  manner  of  a  stalactite  by  water 
dropping  in  a  cavern.  Though  very  transparent,  it  is  also  vcrj-  hard,  and  therefore 
seldom  used  for  sculpture.  The  other  kind  is  a  sulphate  of  lime,  and  the  same  substance 
as  gypsum  from  which  plaster  of  Paris  is  made :  but  gypsum  is  called  alabaster  only 
when  it  is  translucent,  and  has  a  grain  resembling  that  of  marble.  Gypseous  alabaster 
being  soft  and  easy  to  cut,  and  having  often  great  beauty  and  transparency,  is  mrich  em- 

ployed for  some  ornamental  works,  particularly  vases,  stands  for  time-pieces,  and  similar 
things.  Much  beautiful  alabaster  being  found  near  to  Florence,  the  business  of  manu- 

facturing these  ornamental  articles  is  much  prosecuted  there,  and  also  at  Leghorn  and 
Milan.  Objects  of  this  kind,  made  of  alabaster,  are  liable  to  become  yellow,  particidarly 
if  exposed  to  any  smoke,  but  they  may  be  restored  in  a  considerable  degree  by  washing 
with  soap  and  water,  and  ailerwards  polishing  with  shave-grass.    Grease  spots  may  be 



■.  III.    ON  THE  MATERIALS  EMPLOYED  IN  FURNITURE. 

187 

iimoved  by  rubbing  the  places  with  powder  of  French  chalk,  which  is  a  kind  of  talc. 
<3  tlie  alabaster  is  very  soft  and  tender,  they  are  easily  scratched  or  broken,  and  therefore 

.(juire  to  be  taken  great  care  of ;  if  valuable,  they  should  be  kept  under  a  glass.  Broken 
I  I  ts  may  be  joined  together  again  by  quicklime  and  white  of  egg.  Alabaster  may  be 
-sily  stained  with  metallic  solutions,  by  the  spii-ituous  tinctures  of  dyeing  substances, 
by  coloured  oils,  in  the  same  way  as  marbles. 

Sect.  V. 

SCAGLIOLA. 

t842.  Tliis  is  a  material  which  is  made  to  imitate  various  marbles,  porphyry,  and  serpentine 
•  well,  that  it  is  difBcult  to  discover,  by  the  appearance,  that  it  is  not  real  stone.  It  is 
nuch  employed  for  columns  in  the  interior  of  houses,  also  for  lining  parts  of  walls  ;  and 
T  table  tops,  stands  and  pedestals  of  various  kinds  for  statues,  busts,  &c.,  and  other 
:inamental  parts  where  marble  is  used.  It  admits  of  a  very  beautiful  polish,  but  cannot 

' :  employed  in  the  outside  of  a  building,  as  it  is  destroyed  by  damp,  and  requires  to  be 
I'pt  very  dry.  It  is  chiefly  composed  of  plaster  of  Paris  and  glue,  coloured  by  different 
.gments.  These  are  mixed  together,  separately,  according  to  the  various  parts  of  the 
.arble  to  be  imitated,  and  while  they  are  in  a  moist  state,  are  stirred  together  like  the 
;tins  in  marble.  This  substance  is  very  useful  where  great  richness  and  magnificence  is 
iquired  at  small  expense. 

Sect.  VI. 

LEATHER. 

•  843.  The  skins  of  animals  were  among  the  most  ancient  materials  employed  for  cloth- 
;g,  and  for  certain  parts  of  furniture.  But,  although  these  are  pliable  when  recently 
riripped  from  any  quadruped,  as  they  dry,  they  shrink,  become  hard  like  horn,  and  will 
)  longer  adapt  themselves  to  the  free  motion  of  the  parts  they  are  intended  to  cover, 
ome  process  is  therefore  necessary  to  restore  their  original  flexibility  and  suppleness, 
id  to  preserve  them  permanently  in  that  state.    Skin  so  treated,  is  said  to  be  converted 
to  leather.    The  art  of  preparing  leather  is  of  great  antiquity  ;  we  find  it  described  in 

;de  poems  of  Homer,  and  it  has  been  practised  by  the  eastern  nations  from  time  imme- 
morial.  The  objects  of  this  art  are  to  prevent  the  destruction  of  the  skin  by  putrefaction ; 

lad  to  render  them  strong,  tough,  durable,  and  impervious  to  moisture,  at  the  same  time 
:  lat  they  admit  of  dyeing,  and  polishing. 
:  844.  Skins  may  be  converted  into  leather  by  three  methods.  The  simplest,  and  probably 
le  first  that  was  invented,  consists  in  soaking  the  skin  in  water,  and  then  forcing  oil  or 

'Tease  into  its  pores  by  hard  rubbing.  The  oil  which  is  thus  introduced  among  the 
•bres,  in  the  place  of  the  water,  preserves  the  suppleness  of  the  skin  as  long  as  it  remains 
iaere.    This  method  is  mentioned  by  Homer  ;  and  the  North  American  Indians  prepare, 

I I  this  manner,  their  deer  and  bufi"alo  skins.    They  soak  them  in  a  mixture  of  the  fat 
I  ad  brains  of  the  animals,  rub  them  well  with  their  hands,  and  afterwards  hang  them  up 
I I  the  smoke,  which  assists  by  its  antiseptic  property  in  preventing  their  putrefaction. 
Leather  is  made  in  this  country  chiefly  by  two  processes  ;  by  tanning,  and  by  tawing; 

i.Qd  both  these  are  sometimes  combined,  as  in  sheep,  goat,  and  deer  skins. 
845.  The  tanning  of  leather  is  effected  by  steeping  the  skins  properly  prepared  in  in- 

lasions  of  astringent  vegetables,  as  oak  bark.    Although  this  has  long  been  successfully 
rxactised,  yet  the  principles  upon  which  the  process  depends  were  not  \mderstood  until  about 
'oe  beginning  of  the  present  century ;  modern  chemistry  threw  light  upon  the  subject. 
1 1  had  been  supposed  that  the  effect  of  hardening  and  thickening  the  skin  was  owing 
laercly  to  that  peculiar  corrugation  which  is  perceived  when  astringent  juices  are  taken 
lato  the  mouth,  and  the  lips  are  puckered  and  constringed,  and  that  the  fibres  were  thus 
rrought  closer  together.    But  M.  Seguin,  a  French  tanner,  and  a  man  of  science,  disco- 

'  ered  that  the  efl'ect  produced  by  tanning  was  not  of  a  mechanical,  but  of  a  chemical,  nature, 
rrhe  skin  is  composed  of  two  parts  or  layers  ;  the  outer  one  is  thin,  and  is  called  the  cvticle 
•!T  epidermin,  and  the  inner  is  named  the  cntis  or  true  skin.    Tlie  cutis  consists  of  minute 
i'lbres,  which  are  composed  of  gelatine  or  glue,  as  is  evident,  because  that  substance  is 
iroduced  by  boiling  skin  till  it  is  dissolved.    Now  M.  Seguin  discovered,  that  when 
:  ■;elatine  is  drojjped  into  an  infusion  of  oak  bark,  or  any  vegetable  astringent,  a  brown 
'nrecipitate  falls  down,  consisting  of  a  combination  of  the  astringent  matter  with  the 
:  jelatine  ;  and  that  this  new  substance  was  insoluble  in  water,  and  was  that  in  fact  which 
eather  contained,  and  to  which  it  owes  its  properties.    The  astringent  principle  which 
bus  combines  with  the  gelatine  of  the  skin  M.  Seguin  named  tannin,  or  tan.  When 
.kin  is  tanned,  therefore,  a  chemical  change  takes  place  in  its  nature  :  it  resists  the  action 
)f  water,  and  is  no  longer  capable  of  putrefaction.    Besides  tannin,  nstringent  vegetables 
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contain  another  principle,  gallic  acid,  whicb,  as  well  as  tan,  has  the  property  of  forming 
an  ink  or  black  liquid  vnt\\  the  salts  of  iron  :  hence,  leather  is  easily  rendered  black  by  rub- 

bing it  over  with  a  solution  of  green  vitriol  or  sulphate  of  iron.  What  we  have  just  stated 
is  the  chemical  principle  upon  which  the  making  of  tanned  leather  depends  :  but  in  the 
practice  of  tanning,  a  variety  of  circumstances  are  to  be  attended  to.  The  various  kinds 
and  qualities  of  leather  are  owing  to  the  different  skins  employed,  or  the  modification  of 
the  art  of  tanning,  in  order  to  suit  them  for  their  several  uses.  Some  are  made  very  thick 
and  strong,  for  the  soles  of  shoes  ;  others  are  rendered  soft  and  pliable,  being  intended 
for  the  upper  leathers  of  shoes,  for  gloves,  and  other  articles. 

846.  LeallLcr  tanned  in  England  consists  chiefly  of  three  sorts ;  the  thickest  and  strongest 
kind  used  for  the  tliickest  soles  of  shoes,  is  known  by  the  name  of  butts  or  backs,  and  are 
made  of  the  stoutest  and  heaviest  ox  hides.  The  next  in  thickness,  used  for  thinner  soles 
of  shoes,  are  called  crop  hides,  and  are  made  of  cow  hides,  or  lighter  ox  hides.  The  third 
sort  is  named  calfskins,  and  are  made  from  the  skins  of  calves,  horses,  seals,  dogs,  &c. : 
they  are  used  for  the  upper  leathers  of  shoes,  boots,  &c. 

Besides  the  skins  of  animals  recently  slaughtered  in  this  country,  many  are  imported 
in  a  dried  state,  those  of  cows  and  bulls  chiefly  from  the  Pampas  of  South  America;  sheep 
skins  from  the  Cape  of  Good  Hope  ;  lamb  and  kid  skins  from  Italy ;  and  goats'  skins  from 
Barbary,  &c.  Different  tanners  and  leather-dressers  have  generally  some  parts  of  the 
process  peculiar  to  themselves  ;  but  the  following  are  those  which  are  usually  practised  in 
this  country. 

847.  For  Butts,  or  the  strongest  sole  leather,  after  the  bonis  are  taken  off,  the  hides  are 
laid  smooth  in  heaps  for  a  few  days,  after  which  they  arc  suspended  on  poles  in  a  close 
room  called  a  smoke-house,  where  the  temperature  is  kept  somewhat  elevated  by  a 
smouldering  fire  of  wet  tan.  This  occasions  a  slight  putrefaction,  which  causes  the 
cuticle  with  the  hair  to  be  got  easily  off  by  spreading  the  bide  on  a  wooden  horse,  and 
scraping  it  with  a  crooked  knife.  The  reason  for  taking  off  the  cuticle  is  this  :  it  is  not 
formed  of  gelatine,  like  the  cutis,  but  of  albumen ;  it  is  analagous  to  thin  horn,  is 
incapable  of  combining  with  tannin,  and  would  prevent  the  latter  from  acting  upon  the 
true  skin.  The  hides  are  then  put  into  a  pit  containing  a  strong  infusion  of  bark  called 
ooze,  which  operation  is  termed  colouring ;  after  which  they  are  removed  into  another  pit 
containing  water  impregnated  with  about  a  thousandth  part  of  sulphuric  acid :  this  is 
called  raising,  and  is  for  the  purpose  of  distending  the  pores  of  the  hides,  and  occasioning 
t1iem  more  readily  to  imbibe  the  tannin  infusion,  which  is  to  combine  with  the  gelatine 
of  the  skin  and  form  leather.  They  are  next  transferred  into  a  pit,  where  they  are 
disposed  with  ground  oak  bark  between  each  layer  of  hides.  The  pit  is  filled  up  with 
ooze,  and  the  hides  remain  in  this  for  about  a  month  or  six  weeks.  By  that  time  all  the 
tannin  of  the  bark  has  combined  with  the  skin,  and  the  liquor  is  then  drawn  out,  and 
fresh  ooze  and  bark  put  in  as  before.  The  skins  lie  in  this  for  three  months,  at  the  end  of 
which  time  the  process  is  repeated ;  and  after  remaining  four  or  five  months  longer,  they 
are  usually  completely  tanned,  except  the  hides  are  remarkably  thick,  when  they  may 
require  another  repetition  of  the  process.  The  time  required  for  tanning  in  this 
manner  is  from  a  year  to  eighteen  months,  or  even  two  years.  They  are  now  taken  out 
of  the  pit  to  be  dried  by  being  hung  on  poles,  and  they  are  then  beaten  smooth  with 
wooden  hammers,  called  batts,  and  compressed  with  a  steel  tool  to  render  them  more 
firm,  when  they  are  fit  for  sale. 

848.  When  the  leather  called  crop  hides  is  to  be  made,  the  skins  are  put  into  a  pit  full 
of  water  saturated  with  lime  for  a  few  days ;  they  are  then  taken  out,  and  the  hair  is 
scraped  off,  and  afterwards  the  loose  flesh  and  other  superfluities.  Next  they  are  put 
into  a  pit  with  weak  ooze  of  oak  bark,  from  which  they  are  transferred  to  pits  with 
stronger  ooze  ;  all  the  time  they  are  daily  moved  about,  which  is  called  handling.  After 
this  is  continued  for  about  six  weeks,  they  are  placed  in  a  pit  with  strong  ooze,  with^bark 
between  each  two  layers.  In  this  they  continue  several  months,  and  this  last  process  is 
repeated  several  times  till  the  hides  are  perfectly  tanned  :  they  are  then  dried  and  smoothed. 

849.  The  leather  called  calf  skins  are  tanned  by  a  process  somewhat  different.  These, 

after  being  washed  in  water,  are  put  into  pits  with  lime-water,  as  before  mentioned,  ■where 
they  are  taken  up  and  put  down  again  every  third  or  fourth  day,  for  a  fortnight  or  throe 
weeks,  in  order  to  destroy  the  cuticle  or  epidermis  of  the  skin.  The  hair  is  then  easily 

scraped  oft',  and  the  grease  and  loose  flesh  being  removed,  they  are  put  into  a  pit  of  water 
impregnated  with  pigeons'  dung,  called  a  (/rnmcr,  forming  an  alkaline  ley,  which,  in  a 
week  or  ten  days,  soaks  out  the  lime,  grease,  and  saponaceous  matter.  During  this 
period  they  are  several  times  scraped  with  a  crooked  knife  to  work  out  the  dirt.  The 
skins  are  thus  softened  and  prepared  for  the  reception  of  the  ooze,  in  which  state  they 

arc  termed  pelt.  They  are  then  put  info  a  Ian  pit  with  weak  ooze  ;  and  afu  r  remaining 
there  a  sufficient  time,  arc  transferred  to  others  with  stronger  ooze,  until  after  six  weeks 

they  are  put  into  very  strong  ooze  with  fresh  bark,  where  they  lie  for  several  months  till 
they  are  completely  tanned.    They  are  then  dried  as  the  others. 
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:  850.  The  lighter  sort  of  hides,  called  dressing  hides,  used  for  coach  work,  harness,  &c., 
ve  managed  nearly  in  the  same  manner  as  the  last,  and  afterwards  go  to  the  currier.  In 
imsequence  of  the  application  of  chemical  science  to  the  subject  of  tanning,  it  was 
ifpected  that  the  time  employed  in  the  process  might  be  very  much  shortened,  so  much 
■  as  from  a  year  and  a  half  to  two  years,  to  a  few  months  ;  but  the  combination  of  the 
^in  with  tannin  is  a  slow  process,  and  it  requires  a  long  time  for  the  tan  to  penetrate 
the  centre  of  the  hides.    Although  by  making  stronger  infusions  of  the  bark,  leather 

juld  be  made  in  a  few  months,  yet  such  leather  was  found  to  be  harder,  and  more  liable 
i  crack.  Even  the  method  described  by  Mr.  Babbage  as  a  recent  improvement,  namely, 
rrcing  the  bark  liquor  into  the  pores  by  exhaustion  with  the  air  pump,  is  not  found  to 
i.sswer.  Weak  infusions  of  tan,  applied  for  fifteen  months  at  least,  make  the  best 
aather :  but  as  tanned  leather  is  sold  bj'  weight,  there  is  a  strong  inducement  to  the 
manufacturer  to  make  his  hides  weigh  as  much  as  possible  in  the  tan  pit,  although  at  the 
iipense  of  the  toughness  or  compactness  of  the  leather.  Weak  infusions  not  only  take 
anger  time  to  produce  their  efiect,  but  also  give  leather  of  less  weight :  and  the  price 
hhich  it  fetches  in  the  market  is  scarcely  sufficient  to  make  up  for  the  increased  expense 
]  point  of  time. 
;85l.  All  barks  contain  more  or  less  of  the  tanning  principle ;  but  in  this  country  oak  bark 
1  preferred,  on  account  of  its  richness  in  tannin,  and  its  abundance.  In  Russia,  where 
ee  best  of  leather  is  made,  the  bark  of  the  black  willow  is  preferred,  and  next  to  this 
rrch  bark.  But  of  all  the  substances  which  have  been  tried,  catechu,  a  sort  of  gum, 
'ontains  the  greatest  quantity  of  the  tanning  principle.  The  tree  which  produces  this 
vows  in  New  South  Wales,  from  which  we  shall  probably  obtain  it  at  a  cheap  rate. 
( Oak  bark  being  a  very  expensive  article  in  the  process  of  tanning,  various  substances 
Hive  been  proposed  as  substitutes  for  it.  All  the  parts  of  vegetables  which  are  of  an 
titringent  nature  contain  this  principle  (which  may  be  known  by  their  giving  precipitates 
■ith  gelatine  insoluble  in  water),  and  will  answer  this  purpose.  The  leaves,  branches, 
uit,  flowers,  of  a  vast  number  of  plants  :  every  part  of  the  oak,  as  the  leaves  and  acorns, 
ik  saw  dust,  and  the  barks  of  all  trees,  contain  more  or  less  tannin.  From  experiments 
hich  have  been  made,  the  following  are  the  quantities  of  the  tanning  principle  in  various 

nrks. 
grs.  ■  grs. 

Bark  of  willow  -  -  59 
 mountain  ash  -  -  60 
  poplar           -  -  76 
  hazel            -  -  79 
  ash               -  -  82 
  Spanish  chesnut  -  98 
  smooth  oak    -  -  104 
  oak  cut  in  spring  -  108 
  Himtingdon  or  Leices-  T 

tershu-e  wUlow  J  ̂   sumach         -  -  158 

Bark  of  elm  -  -  28 
  oak  cut  in  winter  -  30 
  horsechesnut  -  -  30 
  beech  -  -  31 
  willow  (boughs)  -  31 
  elder  -  -  41 
  plum  tree  -  58 
  willow  (trunk)  -  52 
  sycamore       -  -  53 
  birch  -  -  54 
  cherry  tree    -  -  59 

'852.  The  thickest  leather,  used  for  the  soles  of  boots  and  shoes,  requires  nothing  more lan  the  process  above  described ;  but  that  which  is  wanted  to  be  supple  and  soft,  such 
the  light  cow  hides,  and  those  of  calves,  horses,  dogs,  seals,  &c.,  and  for  the  upper 

athers  of  shoes  and  legs  of  boots,  also  for  coach  and  harness  leather,  saddles,  and  other 
lings  of  that  kind,  are  subjected  to  another  process  after  the  tanning  is  finished,  called 
inrrying. 
853.  Currying  consists  in  steeping  the  leather  in  water,  covering  one  surfiice  with  a 

iidxture  of  oil  and  tallow,  and  then  stoving  it.    As  the  water  evaporates,  the  oil  takes  its 
lace  in  the  pores  of  the  leather;  the  grain  side,  to  which  the  hair  was  attached,  is  then 
ihbbed  over  with  a  solution  of  sulphate  of  iron,  which  strikes  a  black  with  the  tannin  of 
ee  leather.    Beating  and  passing  it  between  rollers,  to  smooth  its  surfaces,  is  the  last 
•ocess.    If  the  flesh  side  of  the  leather  is  required  to  be  blacked  instead  of  the  grain de,  it  is  rubbed  over  with  a  mixture  of  lamp  black,  oil  and  tallow,  called  waxing. 
■  854.  The  tanning  principle  in  oak  and  other  barks  is  sometimes  applied  to  the  pnrpose  of ■eserving  other  substances  besides  skins.    Fishermen  resort  to  this  to  render  their  nets ore  durable,  and  the  sails  of  their  boats  are  sometimes  treated  in  the  same  manner :  the 
jplication  to  other  articles  is  obvious.    The  method  of  impregnating  nets,  cordage,  &c. 
nth  tannin  is  the  following.    Two  pounds  of  glue  are  dissolved  in  fifteen  gallons  of 
ater :  the  nets  are  dipped  into  this  solution,  and  steeped  in  a  strong  solution  of  oak  or 
her  good  bark.    The  tannin  combines  with  the  gelatine,  and  envelopes  the  fibres  of  the 
cmp  with  a  leathery  coating,  which  prevents  the  action  of  the  water  and  the  weather, 
ny  gelatinous  substance  will  answer  instead  of  glue  :  enough  might  be  obtained  from 
lany  parts  of  fish  now  thrown  away. 
855.  Tawing  is  the  preparation  of  leather  by  a  combination  of  tanning  and  aluming  .  and 
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is  used  Ibv  shoep,  goat,  kid,  and  other  light  slcins  for  gloves,  bookbinding,  and  a  variety 
of  other  purposes. 

When  the  skins  of  animals  just  slaughtered  are  to  be  tanned,  they  should  be  -wa.shed 
immediately  and  then  dried,  otherwise  they  soon  ferment  and  begin  to  putrefy.  When 
received  in  the  dry  state  for  tanning,  they  are  steeped  in  -water  for  two  days,  and  the  rough 
parts  are  removed  by  the  flushing  knife.  The  flesh  side  of  the  skins  is  now  rubbed  with 
a  mixture  of  lime  and  water,  and  the  skins  are  piled  on  each  other  with  the  flesh  sides  in 
contact :  in  a  few  days  it  will  be  found  that  the  wool  or  hair  may  be  easily  removed. 
They  are  next  well  washed  to  get  rid  of  the  lime,  and  again  cleaned  of  their  superfluous 
parts.  This  liming  and  cleaning  is  repeated  several  times.  After  this  they  are  kept 
for  eight  or  ten  days  in  a  bath  of  bran  and  water,  which  gives  them  a  half  tanning.  They 
are  then  ready  for  the  process  of  aluming,  -which  is  that  properly  -which  converts  them 
into  leather.  A  bath  of  alum  and  sea  salt  dissolved  in  water  is  prepared ;  into  this 
the  skins  are  put  at  a  heat  near  to  boiling  for  about  ten  minutes,  and  then  wheat  flour  is 
dusted  into  the  bath  with  the  yolks  of  eggs,  so  as  to  make  a  kind  of  paste:  the  skins  are 

-well  -worked  in  this,  and  left  in  it  for  a  day.  It  appears  that  the  skins  imbibe  something 
in  this  process  (perhaps  alumine)  from  the  alum,  which  cannot  be  separated  by  subsequent 
-washing.  After  this  they  are  stretched,  rubbed,  stoved,  and  occasionally  polished  with 
pumice.  Smoothing  with  a  hot  iron,  or  pressing,  finishes  them  ready  for  the  glover. 
White  kid  leather  requires  the  process  of  being  worked  in  a  mixture  of  eggs,  salt,  and 
alum  to  render  them  perfectly  -white  and  soft,  but  the  tanning  is  omitted.  If  the  wool  is 
to  be  preserved  upon  the  skins,  the  treatment  with  lime  and  lime  -water  is  not  used,  and 
the  alum  paste  is  merely  applied  to  the  flesh  side,  and  the  skins  folded  up  with  it  for  some 
time.  The  rest  of  the  process  is  nearly  the  same.  Leathers  are  dyed  after  they  have 
undergone  the  process  of  tanning,  and  a  great  deal  of  these  are  used  for  covering  chairs, 
tables,  and  other  articles  of  furniture. 

S.TG.  Morocco  leather,  called  also  Turhey  leather,  is  prepared  from  goat's  skin,  and 
receives  its  name  from  having  been  originally  brought  from  jMorocco,  and  other  places  in 
the  north  of  Africa.  At  present  some  comes  from  the  Levant,  but  the  greater  part  is 
prepared  in  this  country.  The  process  employed  in  making  it  is  nearly  the  same  as  that 
already  described,  only  that  it  is  tanned  with  sumach,  and  then  dyed  on  the  side  of  the 
gi'ain  ;  red  with  cochineal,  blue  -with  indigo,  purple  with  orchal,  &c.  Some  inferior 
morocco  is  made  from  sheep  skin. 

857.  Russia  leather,  weU  known  for  its  property  of  not  being  attacked  by  mould  or  worms, 

is  first  steeped  in  an  alkaline  ley,  then  in  dog's  dung :  it  is  afterwards  fulled  and  tanned 
•with  the  bark  of  birch  and  dyed  ;  the  peculiar  odour  which  renders  it  so  useful  in  book- 

binding is  given  by  rubbing  it  over  with  the  empyi-eumatic  oil  of  birch.  The  roughness 
on  the  surface  is  produced  by  an  iron  tool  pressed  upon  it. 

858.  Maroquin  leather  is  of  excellent  quality,  and  is  extensively  prepared  at  Astracan 
and  other  parts  of  Asiatic  Russia.  The  process  for  making  it  is  nearly  the  same  as  for 
Russia  leather,  and  it  is  dyed  yellow  or  red. 

859.  Shanioy,  or  luash  leather,  properly  chamois  leather,  is  so  called  because  originally, 
and  when  of  the  best  quality,  it  -was  made  from  the  chamois  or  wild  goat  inhabiting  the 
Alps  and  P3Tenees.  It  is  now  made  here,  chiefly  from  the  skins  of  deer,  goats,  and  sheep. 
It  is  essentially  distinguished  from  the  other  kinds  of  leather,  in  being  dressed  with  oil 

-without  salt,  alum,  or  tan,  and  in  the  grain  of  the  skin  bemg  taken  oft".  The  skins  are 
brought  to  the  state  of  pelt  by  liming  and  washing,  as  described  above.  Those  skins 
which  are  to  be  of  a  bufi'  colour  are  dipped  in  tan  ooze,  not  to  tan,  but  to  dye  them.  The 
grain  side  is  next  scraped  away  by  a  knife,  or  rubbed  off  by  pumice  stone,  which  renders 
the  skin  softer  and  more  extensible,  yet  sufficiently  strong  and  elastic.  They  are  then 
soaked  in  water,  and  oil  is  forced  in  by  beating  in  a  fulling  mill  till  the  skins  have  tho- 

roughly imbibed  the  oil,  yet  without  appearing  greasy.  They  are  then  stoved,  to  facilitate 
the  combination  with  the  skin ;  and,  to  take  away  any  superfluous  oil,  they  are  scoured  in 
-water  with  a  little  alkali.  They  are  then  dried,  and  smoothed  by  rollers.  Until  lately 
vast  quantities  of  shamoy  leather  was  made  and  used  in  England,  chiefly  for  dress:  but 
it  having  been  observed  during  the  late  campaigns  in  .Spain,  that  the  health  of  the 

soldiers  was  seriously  affected  by  the  leather  -which  they  -wore,  which  produced  chilling 
and  rheumatism  by  its  fitting  close  to  the  skin  and  being  long  in  drying,  the  use  of  it 
-was  laid  aside,  and  woollen  cloth  substituted. 

8G0.  B II  If  leather  is  a  very  thick  and  firm,  though  pliable  sort  of  leather;  the  true  kind 

is  prepared  from  the  skin  of  the  buffalo,  and  dressed  in  oil,  much  in  the  manner  of  chamois. 
Real  buff  leather  is  so  strong  that  it  will  turn  the  edge  of  a  sword,  and  is  said  to  be 

sometimes  even  pistol  proof:  hence  it  was  much  used  for  military  purposes  when  metallic 

armour  was  going  out  of  use  about  the  time  of  Charles  II.  But  the  bulf  leather  of  modern 

times  is  made  mostly  from  cow-hides,  which  arc  inferior,  and  it  is  used  chiefly  for  soldiers' 
sword  bolts,  or  where  great  strength  is  required  with  great  pliability. 

801.  Seal  s/iin,  being  covered  -with  a  very  short  smooth  shining  hair,  is  used  sometnncs 
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for  making  waistcoats,  and  in  other  places  for  jackets  :  also  for  covering  trunks  ;  but  are 
nearly  laid  aside  for  the  latter  purpose,  as  an  insect  breeds  in  them  very  frequently  that 
attacks  the  hair. 

862.  Parchment  is  a  very  ancient  preparation  from  skins,  used  for  writing  upon  ;  and, 
ffrom  its  great  durability,  is  still  employed  for  the  same  purpose  in  the  case  of  valuable 
rcecords.    It  is  made  of  the  thinnest  sheep  or  goat  skins.    After  the  hair  and  flesh  are 
cleaned  off  in  the  lime  pit,  the  skins  are  soaked,  drained,  stretched  upon  frames,  dried, 

aand  rubbed  with  pumice  stone  and  chalk,  and  then  pared  to  bring  them  to  the  requii'ed 
ihinness.    It  is  sometimes  dyed  of  various  colours. 

863.  Vellum  is  a  superior  kind  of  parchment,  not  passed  through  the  lime  pit,  and  is 
iimade  of  thinner  skins.  It  is  finer,  smoother,  and  whiter  than  common  parchment. 
LLately,  several  machines  have  been  invented  for  splitting  hides,  by  which  one  half  is 
converted  into  leather,  and  the  other  into  vellum  or  parchment. 

Shagreen  is  a  valuable  material,  used  often  for  spectacle,  instrument,  and  other  cases, 
and  is  a  singular  manufacture,  brought  chiefly  from  Astracan.  To  make  it,  they  choose 
Ihe  strong  skin  that  covers  the  crupper  of  the  ass  or  the  horse.  This  is  soaked  in  water, 
aand  the  hair  taken  off.  It  is  then  cut  and  scraped  till  it  is  extremely  thin,  and  in  this 
state,  while  wet  and  soft,  small  round  hard  seeds  are  strewed  over  it,  and  are  trodden 
deeply  into  the  soft,  yielding  skin.  The  skin  is  then  dried  and  the  seeds  shaken  out :  the 
surface  is  rasped  down  till  the  whole  is  nearly,  but  not  quite  level.  It  is  then  again  soaked, 
and  the  parts  which  were  depressed  now  rise  above  those  parts  which  had  been  rasped. 
TThe  skins  are  now  dyed  of  a  green  colour,  and  allowed  to  dry.  Lastly,  the  grains  or 
1  projecting  warts  are  rubbed  down  till  the  whole  is  completely  level,  when  the  shagreen 
ppresents  the  beautiful  appearance  of  white  dots  on  a  green  ground. 

Sect.  VII. 

PAPIER-MACHEE. 

864.  Tliis  substance,  as  its  name  imports,  is  made  from  paper  reduced  to  a  pulp  with  gum 
nor  size,  pressed  in  moulds,  and  aftei-wards  dried  :  it  is  at  present  very  much  employed  in 
vrarious  ornamental  works,  which  were  formerly  executed  in  plaster  of  Paris  or  carving, 
inch  as  the  enrichments  in  cornices  and  ceilings,  picture  frames,  &c.  It  is  originally  a 
French  invention,  and  was  much  in  use  sixty  years  ago,  but  had  been  almost  laid  aside 

"or  the  above  purposes  ;  it  was  revived  a  few  years  ago.  It  had,  however,  been  always !niployed  for  largo  tea-boards,  trays,  &c.  for  which  it  is  admirably  adapted  from  its  o-reat ightness  and  strength. 
The  black  varnish  for  trays,  &c.  is  prcpai-ed  in  the  following  manner.  Some ;olophony,  or  turpentine  is  boiled  down  till  it  becomes  black  and  pliable  ;  this  is  v.  etted 

iin  a  glazed  earthen  vessel,  and  then  as  much  amber  in  fine  powder  is  sprinkled  in  by Mogrees,  with  the  addition  of  a  little  spirit  or  oil  of  turpentine  now  and  then  :  when  the 
;imber  is  wetted,  the  same  quantity  of  sarcocolla  is  sprinkled  in  and  stirred  ;  then  more 
pirit  of  turpentine  is  added,  till  the  whole  becomes  fluid.  The  mixture  is  next  strained 
-hroiigh  a  coarse  hair  bag,  by  pressing  it  gently  between  hot  boards.  This  varnish,  mixed 
9ith  ivory  black  in  fine  powder,  is  applied  in  a  hot  room  on  the  papier-machce,  which  is 
:hus  set  in  a  gently-heated  oven,  next  day  in  a  hotter  oven,  and  the  third  day  in  a  very lot  one,  and  suffered  to  stand  each  time  till  the  oven  is  grown  cold.  The  article  so 
Tarnished,  is  hard,  light,  and  durable,  with  a  fine  gloss,  and  bears  liquors  hot  or  cold vithout  injury. 

Sect.  VIIL 

textile  tabrics. 

865.  These  materials,  which  form  so  great  a  part  of  furniture,  as  silk,  cotton,  linen,  and 
"'^Yll^'  treated  of  among  the  substances  employed  as  clothing  or  dress,  in  Book 

Sect.  IX. 

HAIR. 

866.  TJie  hair  of  animals  is  emphijed  in  various  articles  of  furniture  :  when  it  is  very iLne  and  soft,  it  is  termed  fur,  (which  see  in  Chap.  IX.  Book  XVII.)  Hair  is  used  for itufling  mattresses,  sofas,  and  chairs,  and  making  sieves,  and  it  is  woven  into  a  cloth  for 
oovermg  chairs  and  sofa.s.  The  best  for  all  purposes  is  horse  hair  ;  but  that  from  tails  of 
lonllocks  IS  also  good;  the  shortest  hair  taken  off  skins  being  only  fit  for  being  mixed 
ifith  mortar  for  the  plasterer,  although  a  good  deal  of  this  is  introduced  among  better 1  inds  in  inferior  and  cheap  manufactures.    When  hair  is  to  be  prepared  for  mattresses 
;  IS  twisted  round  wooden  cylinders  and  boiled,  and  then  baked  in  an  oven,  to  give  it  -i 
iiurly  and  springy  form.    The  long  straight  hair  is  reserved  for  weaving  into  cloth  for 
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chair  bottoms,  for  which  purpose  it  is  first  dyed  a  deep  black.  The  satin  manner  of 
■weaving  it  is  now  most  generally  adopted,  as  the  most  agreeable  and  the  most  durable. Hair  is  a  very  lasting  substance,  not  being  liable  to  decay  through  ordinary  causes. 
It  is  insoluble  in  water,  but  is  acted  upon  and  dissolved  by  alkalies ;  much  soap,  of 
course,  injures  it. 

Sect.  X. 

IIOKN. 

867.  The  horns  of  cattle  are  used  for  a  variety  of  purposes  in  furniture  (is  well  as  dress : 
those  of  oxen  are  the  largest  and  best.  Horn  differs  essentially  from  bone  in  its  constitu- 

tion and  properties.  It  contains  little  gelatine,  whereas  bone  contains  a  great  deal ;  and  it 
consists  chiefly  of  condensed  albumen,  with  a  very  small  portion  of  gelatine  and  phospliate 
of  lime.  Consequently  horn  cannot  be  dissolved  by  heat,  though  it  may  be  softened  by 
it ;  and  it  may  then  be  readily  bent  to  any  shape,  and  made  to  adhere  to  other  pieces  of 
horn  in  the  same  state,  or  pressed  out  into  thin  sheets.  These  properties  belong  to  the 
hollow  horns  of  the  ox,  goat,  sheep,  &c.,  and  the  hoofs  of  quadrupeds  ;  the  shell  of  the 
tortoise  is  nearly  of  the  same  quality  ;  but  the  horns  of  the  stag  are  very  diflerent,  being 
composed  chiefly  of  gelatine,  and  intermediate  between  horn  and  bone  :  they  are  soluble 
to  a  jelly  in  boiling  water. 

The  horns  of  the  bull  and  cow,  sold  by  the  tanner  who  had  purchased  the  raw  hides, 
consist  of  two  parts  ;  an  outward  horny  case,  and  an  inward  conical  substance,  somewhat 
intermediate  between  indurated  hair  and  bone,  and  termed  the  core. 

868.  The  first  process  in  preparing  horns  for  various  purposes,  consist  m  ss^axaxing  the 
horn  itself  from  the  included  core,  to  which  it  is  attached  by  a  thin  membrane ;  this 
membrane  is  destroyed  by  macerating  the  whole  in  water  for  about  a  month,  and  then  the 
horn  is  easily  separated  by  a  blow.  The  horny  exterior  is  then  cut  into  three  portions. 
The  lowest  of  these,  next  the  root  of  the  horn,  is  softened,  flattened,  and  made  into  combs. 
The  middle  of  the  horn,  after  being  flattened  by  heat,  and  having  its  transparency  im- 

proved by  oil,  is  split  iuto  thin  layers,  and  forms  a  substitute  for  glass  in  common 
lanterns.  The  tip  of  the  born,  being  solid,  is  used  by  the  makers  of  knife-handles,  and 
of  the  tops  of  whips  and  umbrellas,  and  for  other  similar  purposes.  The  interior  or  core 
of  the  horn  is  boiled  down  in  water  ;  a  large  quantity  of  fat  rises  to  the  surface  during 
this  operation  :  this  is  put  aside,  and  sold  to  the  makers  of  yellow  soap  ;  the  liquid  itself 
is  used  as  a  kind  of  glue,  and  is  purchased  by  cloth-dressers  for  stiffening.  The  insoluble 
substance  which  remains  behind  is  then  sent  to  the  mill,  and,  being  ground  down,  is  sold 
to  the  farmers  for  manure,  or  is  burnt  to  ashes  used  in  making  cupels  for  chemists. 

869.  Horn  is  prepared  for  lanterns  as  follows  : —  It  is  first  softened  by  hot  water,  and  then 
over  a  gentle  fire  generally  made  of  the  stalks  of  furze,  which  enables  it  to  be  slit  length- 

wise on  one  side,  and  kept  expanded  flat  by  a  pair  of  tongs  while  it  is  placed  in  a  press 
between  iron  plates  that  are  greased.  Here  they  remain  till  they  are  cold.  They  are 
next  soaked  in  water,  divided  into  laminae,  which  are  scraped  and  pared  down  to  the 
requisite  thinness  and  transparency,  with  a  large  knife  worked  horizontally  on  a  block. 
Afterwards  these  thin  plates  are  polished  with  willow  charcoal  and  rotten  stone.  The 
Chinese  are  remarkably  skilful  in  preparing  this  thin  horn,  aS|  may  be  seen  by  a  large 
globular  lantern  in  the  Museum  of  the  India  House,  about  four  feet  in  diameter,  composed 
entirely  of  small  plates  of  coloured  and  painted  horn.  Horn  lanterns  were  also  used  by 
the  ancients  ;  for  we  find  one  mentioned  in  the  Amphitryo  of  Plautus,  and  in  an  epigram 
of  Martial:  Pliny  likewise  speaks  of  lanterns  and  various  ornamental  articles  made  of  dyed 
and  painted  horn. 

870.  In  Holland,  France  and  Germany,  they  make  use  of  Hie  parings  and  clippings  of 
horn  and  tortoise-shell,  in  the  manufacture  of  snuff-boxes,  and  a  variety  of  elegant  articles 
and  toys.  They  first  soften  the  material  in  boiling  water,  so  as  to  permit  its  being 
pressed  in  iron  moulds,  which  are  heated  in  order  to  imite  the  whole  into  one  mass.  Care 
must  be  taken  that  the  heat  is  not  so  great  as  to  scorch  the  material ;  and  grease  must  be 
carefully  avoided,  as  that  prevents  their  union. 

871.  An  artificial  horn  is  made  in  France  from  the  gelatine  obtained  from  bones,  which 
is  tanned  by  the  same  process  as  is  used  in  making  leather.  When  it  is  quite  dry  and 
hard,  this  assumes  the  appearance  of  horn,  and  it  is  coloured  to  imitate  tortoise-shell. 
It  is  used  for  the  same  pur])ose  as  these  substances,  and  when  softened  by  being  boiled  in 
water  with  potash,  it  is  formed  into  any  shape,  and  the  figures  are  preserved  by  drying 
them  between  moulds.  It  is  also  inlaid,  when  in  the  soft  state,  with  gold,  silver,  and  other 
metals. 

872.  Larqe  combs,  ornamented  with  open  work,  are  used  for  the  hair.  The  tortoise-shell, 
or  horn  to  imitate  it,  is  first  softened  by  boiling  in  hot  water,  till  it  can  he  easily  cut  by  a 
.steel  die.  Horn  is  coloured  to  imitate  tortoise-shell,  for  combs  and  inlaid  work,  in  the 

following  manner :  — A  compound  is  made  by  boiling  together,  forhalf  an  hour,  pearl-ash, 
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i  iicklime,  and  litharge,  with  a  sufficient  quantity  of  water,  and  a  little  pounded  dragon's 
cod.  This  is  applied  hot  to  the  surface  of  the  plates  of  horn,  and  kept  till  the  colour 

struck ;  where  dark  streaks  are  required,  the  composition  is  to  be  applied  a  second 
iiaie.  This  process,  Mr.  Aikin  observes,  is  nearly  the  same  as  that  employed  for  giving 
■ibrown  or  black  colour  to  white  hair,  and  depends  on  the  combination  of  the  sulphur, 
hhich  is  an  essential  ingredient  in  albumen,  with  the  lead  dissolved  in  the  alkali,  and 
11.US  introduced  into  the  substance  of  the  horn.  When  a  dark  shade  is  required,  the 

r/agon's  blood  is  omitted. 
;  873.  Horn  is  employed  likewise  for  a  great  variety  of  other  purposes.  Bows,  having  great 
lasticity,  are  made  with  it.  The  true  bugle-horn  was  made  of  the  hom  of  the  Urus,  or 
lild  bull,  tipped  with  silver,  and  slung  in  a  chain  of  the  same  material.  Complete  suits 

scale  armour  are  made  of  horn  in  the  east.  Drinking  cups  are  also  made  of  it  by 
'fftening,  turning,  and  polishing. 

Sect.  XL 

TORTOISE-SHELL. 

?874.  This  beautiful  material  is  the  shell  or  outside  covering  of  the  hawk's  bill  turtle  (Tes- 
\ido  imbricata.  Linn.),  which  is  stronger,  thicker,  and  clearer,  than  that  of  any  other  of 
lee  tortoise  tribe.    A  large  turtle  affords  about  eight  pounds  of  tortoise-shell,  which  lies 
:  scales,  lapping  over  each  other  like  the  tiles  of  a  roof  The  animal  is  a  native  of  the 
isiatic  and  American  seas,  and  is  sometimes  found  in  the  Mediterranean ;  but  its  flesh 
:  not  esteemed  as  food  ;  and  the  shell  constitutes  its  only  value, 

'  Tortoise-shell  is  semitransparent,  and,  being  variegated  with  various  spots  of  whitish 
fbUow  and  reddish  brown,  constitutes,  when  properl)'  prepared,  one  of  the  most  elegant 
iticles  for  ornamental  purposes.  The  ancients  appear  to  have  been  peculiarly  partial  to 
liiis  material,  with  which  it  is  customary  to  decorate  their  beds  and  various  parts  of  their 
irrniture;  and,  in  modern  times,  it  is  extensively  employed  for  snufp-boxes,  combs,  knife 
•iindles,  inlaying,  &c.  This  shell  is  capable  of  so  far  being  softened  by  steeping  in  hot 
jater,  that  pieces  may  be  joined  together  by  placing  the  edges  on  each  other,  and  sub- 
cting  them  to  a  powerful  press  and  hot  iron  ;  and,  by  the  same  means,  ornaments  of 
jld  and  silver  may  be  applied  to  it.  If,  however,  the  heat  is  too  great,  the  colours  are 
luch  deepened,  so  as  to  become  almost  black,  as  is  the  case  with  moulded  snuff-boxes ; 
rr  tortoise-shell,  being  less  fusible  than  horn,  cannot  be  made  soft  enough  to  be  moulded 
idthout  some  injury  to  the  colour  :  accordingly  combs  of  tortoise-shell,  ornamented  with 
"•len  work,  cannot  be  stamped  out  by  dies  like  those  of  horn,  but  are  obliged  to  have  the 
nrforations  cut  out  by  drills  and  other  tools,  while  the  graver  is  employed  for  the  lines 
1 1  the  surface. 

Sect.  XII. 
WHALEBONE. 

;875.  Whalebone  is  a  horny  substance  found  in  the  mouth  of  the  whale.  This  animal  has 
1 1  teeth,  but,  instead  of  them,  a  number  of  long  strips  of  this  substance,  having  fringes 
I :  their  edges,  through  which  it  strains  the  sea  water,  and  retains  the  food  contained  in 
(  consisting  of  abundance  of  small  creatures.  The  number  of  strips  of  whalebone  amount 
about  300 ;  and  they  are  from  twelve  to  fifteen  feet  in  length,  ten  to  twelve  inches 

load,  and  from  four  to  five  tenths  of  an  inch  thick.  They  consist  only  of  parallel  fibres, 
innsequently  are  easily  rent  or  split.  From  its  elasticity,  strength,  and  lightness,  whale- 
r.ne  is  employed  for  many  purposes:  for  stiffening  stays;  for  ribs  to  umbrellas  and 
irrasols ;  for  the  framework  of  hats  ;  and  the  shavings  from  the  plane  for  stuffing  mat- 
esses,  instead  of  hair.  When  heated  by  steam,  it  is  softened,  and  may  be  easily  moulded iiie  hom. 

Sect.  XIIL 

mother-of-peael. 

«876.  True  mother-of-pearl*,  a  beautiful  substance,  hard,  and  displaying  a  variegated uy  of  blue,  red,  and  green,  is  the  internal  part  of  the  pearl  oyster.  It  is  easy  to  work. 
Id  takes  a  fine  polish.  As  it  is  entirely  calcareous,  it  is  easily  corroded  by  acids.  But 
■e  beautiful  iridescence  for  which  mother-of-pearl  is  remarkable,  is  still  more  striking  in nme  other  shells,  particularly  in  the  shell,  not  uncommon  in  this  country,  called  the  sea 

;  and  it  is  the  inside  of  this,  and  not  mother-of-pearl,  which  is  now  so  much  employed i  japanned  work. 
Sect.  XIV. 
FEATHERS. 

~877.  Feathers  are  the  peculiar  covering  of  birds.  In  no  other  tribe  of  animals  are  they i?t  with;  and  no  bird  is  entirely  without  feathers,  although  some  species  want  them  on 
^rtarn  parts  of  the  body ;  as  the  turkey  and  vulture,  on  the  head  and  part  of  the  neck. 
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878.  Thii  chilling  of  birds  is  of  two  lands  — down,  and  common  feathers ;  the  former  are 
placed  under  the  common  feathers ;  and  some  birds,  when  very  young,  as  the  goose,  have 
no  other  covering.  The  down  is  designed  to  defend  the  bird  against  cold  and  wet ;  hence 
it  is  so  abundant  upon  the  lower  surface  of  those  which  frequent  the  water,  and  it  is  most 
plentiful  in  those  which  inhabit  only  the  coldest  regions  of  the  north.  The  common 
feathers  are  thickest  upon  the  shoulders  and  loins,  along  the  under  part  of  the  neck  and breast. 

879.  The  large  feathers,  or  quills,  situated  upon  the  wings  and  tail,  should  rather  be 
considered  as  instruments  of  motion  than  as  mere  covering ;  thus  we  find  them  strongi 
and  unyielding  in  those  birds  that  have  heavy  bodies;  as  the  swan,  goose,  turkey,  &c.,J 
while  they  are  wanting  in  those  which  do  not  fly  ;  as  the  ostrich,  &c.  There  are  otherl 
long  feathers  that  differ  from  the  quills  and  common  feathers  with  respect  to  their  struc-I 
ture  and  position.  Of  these  we  may  mention  those  of  the  crest  of  the  peacock,  and  somel 

of  the  crane  kind ;  also  some  of  the  feathers  of  the  birds  of  paradise,  wluch  seem  designed* .  for  ornament  alone.  The  feather  may  be  considered  as  divided  into 
the  tube  or  barrel,  a,  fig.  159.,  and  the  shaft  b.  The  tube  penetrates 
the  skin,  and  constitutes  the  root  of  the  feather;  it  is  hollow,  semi- 
transparent,  and  homy,  and  contains  a  thin  vascular  substance  that, 
when  dry,  forms  that  well-known  jointed  membranous  body  which 
we  take  out  of  the  barrel  of  the  quill  when  we  make  a  pen.  The 
shaft  is  elastic,  and  is  quite  filled  with  a  very  light  dry  pith.  Two 
sides  of  the  shaft  are  covered  with  the  barbs,  running  in  a  direction 

from  the  barrel ;  and  each  barb  is  covered  on  the  edges  with  smaller  ones,  or  barbules,  by 
which  they  are  in  some  measure  bound  together,  and  preserve  the  bird  from  being  wet. 
Upon  the  size,  colour,  and  form  of  the  barbs,  the  character  and  appearance  of  each  kind 
of  feather  chiefly  depends.  In  the  down  of  aU  birds  the  shafts  are  exceedingly  fine  and 
delicate,  and  often  imperceptible  :  the  barbs  are  long,  distinct,  and  floating ;  the  barbules 
being  long,  loose,  and  silky. 

880.  The  feathers  of  all  the  birds  employed  as  food  are  used  for  some  purpose  or  other ;  but 
they  are  not  all  equally  fit  for  furniture :  and  feathers  are  likewise  of  various  qualities, 
according  to  the  parts  of  the  bird  from  which  they  are  taken.  AU  feathers  are  more 
or  less  imbued  with  an  oily  matter  secreted  by  the  living  animal,  for  the  purpose  of  defend- 

ing it  more  completely  from  rain  and  water,  from  which  they  must  be  freed  before  they 
are  fit  to  use  in  furniture. 

881.  Goose  feathers  are  the  best  for  beds,  and  are  generally  employed,  being  the  most 
elastic.  They  are  usually  sorted  into  white  and  grey ;  the  latter  are  cheapest  by  six- 

pence a  pound,  but  are  equally  good  for  beds  as  the  white. 
The  best  goose  feathers  come  from  Dantzic  and  Hamburg :  they  bear  the  highest  price, 

and  are  most  esteemed  for  their  strength  and  elasticity.  Of  our  feathers,  those  of  Somer- 
setshire are  reckoned  the  best ;  and  the  Irish  are  generally  the  worst.  Irish  feathers,  it 

is  said,  are  sometimes  adulterated  with  lime  to  increase  the  weight :  a  small  quantity  of 
lime  is  often  sprinkled  among  the  feathers,  in  order  that,  by  combining  with  the  oil,  it 
may  prevent  it  from  turning  rancid  and  injuring  them :  but  the  Irish  peasantry  put  a 
greater  quantity  than  is  necessary. 

It  has  been  stated  that,  in  some  parts  of  Britain,  as  in  Lincolnshire,  geese  are  plncked 
five  times  in  the  year ;  the  first  time,  at  Lady  Day,  for  feathers  and  quills ;  and  four 
times  more,  for  feathers  only,  between  that  time  and  Michaelmas.  In  cold  seasons  many 
geese  die  by  this  barbarous  custom.  In  Lancashire  they  are  plucked  twice.  When  killed, 
each  goose  yields  about  a  pound  and  a  half  of  feathers. 

882.  Poidtry  feathers,  as  those  of  the  turkey,  ducks,  and  fowls,  are  soft,  but  not  so 
elastic  as  those  of  the  goose.  It  is  difficult  to  deprive  duck's  feathers  of  the  odour  of  the 
oil  which  they  contain  in  abundance,  and  which,  if  not  removed,  is  highly  pernicious, 
collecting  small  insects  that  destroy  the  feathers. 

883.  Down  is  furnished  by  the  goose,  and  more  particularly  by  the  swan,  of  which  a 
good  deal  comes  from  Dantzic  :  but  the  finest  down  is  from  the  eider  duck,  imported  into 
this  country  from  Denmark,  and  brought  from  Greenland,  Iceland,  and  Norway.  It  is 
used  only  as  a  covering  to  beds,  and  never  should  be  slept  upon,  as  it  thereby  loses  its 
elasticity. 

884.  Feathers  or  down  intended  for  use  slioidd  be  plucked  as  soon  as  possible  after  the  bird 

is  dead,  and  before  it  is  cold  ;  othei-wise  they  are  defective  in  that  elasticity  which  is  their 
most  valuable  property,  and  are  liable  to  decay.  The  bird  should,  besides,  be  in  good 

health,  and  not  moulting,  for  the  feathers  to  be"  in  perfection  ;  and  when  plucked,  and  a sufficient  number  collected,  the  sooner  they  are  dried  upon  the  oven  the  better,  since 
otherwise  they  arc  apt  to  heat  and  stick  together. 

885.  FeatJiers  are  prepared  for  beds  by  respectable  manufacturers  in  the  following 
manner.  First,  all  the  tail  andsinall-wing  feathers  are  picked  out :  of  these  there  is  generally 

a  considerable  quantity,  and,  if  suffered  to  remain,  they  will  injure  the  softness  and  elas- 
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ccity  of  the  bed.  The  feathers  are  then  put  into  a  building  made  for  tlie  purpose,  wilh 
uues  consti-ucted  in  the  same  manner  as  in  a  hot-house,  -n-here  a  considerable  heat  is  kept 
pp.  In  this  the  feathers  are  turned  over  frequently,  and  a  small  ventilator  at  the  top 
offers  the  foul  vapours  to  escape.  After  they  have  been  sufficiently  stoved,  they  are 
Liaced  in  a  large  cylinder  made  of  loose  canvas,  which  is  turned  with  great  velocity  by 
U'-cans  of  the  multiplying  cog  wheels  of  a  horse  or  handmill ;  by  these  means  all  the  sand  and 

irrt  is  got  rid  of.  They  are  then  put  into  linen  bags,  and  beaten,  to  clear  them  from  the 
eery  fine  powder  or  dust  that  adheres  to  them.  The  whole  process  of  cleaning  is  attended 
ridth  a  loss  of  one  pound  in  seven  of  the  weight.  Much  of  the  comfort  and  excellence  of 
tods  depends  not  only  upon  the  quality  of  the  feathers,  but  upon  the  operation  of 
leeaning  them  having  been  properly  performed.  In  feather  beds  got  up  cheap  by  inferior 
ibholsterers,  the  feathers  are  not  well  freed  from  the  animal  oil,  and  are  imperfectly 
oDved  and  beaten ;  in  consequence  of  which  they  soon  harbour  insects,  and  fill  the  bed 
laambers  with  dust  and  flue,  besides  emitting  an  odour  that  is  disagreeable  and  unwhole- 
inme.  But  it  will  sometimes  happen,  even  when  the  feathers  have  been  prepared  with 
re-eat  care,  that  when  quite  new,  they  may  have  a  faint  smell  when  first  slept  on.  To 
;pprive  them  of  it,  take  off  all  the  blankets  every  morning,  and  expose  the  beds  to  the  air 
rr  three  or  four  hours,  and  in  a  short  time  all  smell  will  disappear  :  for  want  of  this  pre- 
laution  it  might  remain  for  several  weeks. 
;886.  The  following  process  of  cleaning  feathers  from  their  oil -viWi  he  z.  remedy  for  the 
wove  evil,  and  will  likewise  supply  a  method  of  preparing  them  for  putting  into  beds.  It 
oas  communicated  to  the  Society  of  Arts  by  Mrs.  Jane  Richardson.  "  Take  for  every 
iliUon  of  clean  water,  one  pound  of  quick  Ume  ;  mix  them  well  together,  and  when  the 
jadissolved  lime  is  precipitated  in  fine  powder,  pour  off  the  clear  limewater  for  use. 
aat  the  feathers  to  be  cleaned  into  another  tub,  and  add  to  them  a  quantity  of  clean  lime- 
jater,  sufficient  to  cover  them  about  three  inches,  after  they  have  been  well  immersed 
kid  stirred  about  therein.  The  feathers,  when  thoroughly  moistened,  will  sink  down,  and 
i'.ould  remain  in  the  limewater  three  or  four  days,  after  which  the  foul  liquor  should  be 
iparated  from  them  by  laying  them  on  a  sieve.  The  feathers  should  be  afterwards  well 
lashed  in  clean  water,  and  dried  upon  nets,  the  meshes  of  which  may  be  about  the  fineness 

'  ■  cabbage  nets.  The  feathers  must  be  from  time  to  time  shaken  upon  the  nets,  and  as 
leey  dry  will  fall  through  the  meshes,  and  are  to  be  collected  for  use.  The  admission  of 
rr  will  be  serviceable  in  the  drying.  After  being  prepared  as  above,  they  will  only 
•iquire  beating,  to  get  rid  of  the  dust.  We  ought  to  observe,  however,  that,  notwith- 
aanding  the  publication  of  this  process,  some  consider  the  use  of  limewater  is  bad,  as 
A-e  feathers  can  never  afterwards  be  freed  from  white  dust. 
•887.  The  chemical  composition  of  feathers  agrees  nearly  with  that  of  hairs,  consisting  of 
,-spissated  albumen,  mixed  with  a  very  minute  portion  of  gelatine,  and  a  little  animal  oil; 
:it  they  contain  much  less  mucilage,  and  receive  less  moisture  from  the  body.  Although 
lathers  are  so  dry,  even  when  attached  to  the  living  bird,  they  lose  much  of  their 
1  iancy  and  freshness  after  being  some  time  plucked. 
•888.  Feathers  intended  for  dress  are  prepared  by  the  plumasier.  The  feathers  he 
nploys  are  those  of  ostrich,  heron,  peacock,  swan,  goose,  and  cock.  We  shall  content 
larselves  with  describing  the  mode  of  preparing  those  of  the  ostrich,  which  are  the  prin- 
ppal.  The  feathers  of  the  male  bird  are  the  whitest  and  most  beautiful.  Those  upon 
ee  back  and  above  the  wings  are  preferred  ;  next  those  of  the  wings ;  and,  lastly,  those  of 
ee  tail.  The  down  is  merely  the  feathers  qf  the  other  parts  of  the  body,  which  vary  in 
nngth  from  four  to  fourteen  inches  ;  it  is  black  in  the  males,  and  grey  in  the 
nmales.  The  finest  white  feathers  of  the  female  have  always  their  ends  a  little  greenish, 
hhich  lessens  their  lustre,  and  lowers  their  price.  These  feathers  are  imported  from 
lllgiers,  Tunis,  Alexandria,  Madagascar,  and  Senegal. 

'They  are  first  scoured  in  soap  and  lukewarm  water  for  five  or  six  minutes  :  and  after- aards  rinsed  in  hot  water.  To  bleach  them,  they  are  immersed  in  hot  water  mixed 
idth  Spanish  white,  and  well  agitated  in  it  :  they  are  then  washed  successively  in  three 
aaters.  They  are  next  passed  rapidly  through  a  bath  of  cold  water,  containing  a  very 
tt;tle  indigo  :  and  next  sulphured  in  the  same  manner  as  straw  hats.  The  ribs  are  scraped 
idth  a  bit  of  glass  cut  circularly,  in  order  to  render  them  very  pliant.  By  drawing  the 
l^ge  of  a  blunt  knife  over  the  filaments  they  assume  the  curly  form  so  much  admired. 
i  889.  Cleaning  and  dying  feathers,  is  likewise  the  business  of  the  plumasier.  The  original 
rare  white  of  feathers  can  never  be  completely  restored,  when  once  soiled  :  but  it  may 
•Dmetimes  be  desirable  to  give  them  an  artificial  colour.  The  spirituous  tincture  of 
ir.rmeric  will  give  them  a  fine  yellow  of  any  depth  that  may  be  necessary,  and  a  little 
nraon  juice  will  brighten  the  colour.  Blue  of  any  shade  may  be  given  by  liquid  blue,  or 
t  f  sulphate  of  indigo.  Green  may  be  produced  by  a  mixture  of  the  two  last  dyes  for  blue 
Kid  yellow.  ]?uff  colour  may  be  produced  by  adding  to  a  little  peai^l-ash  a  decoction  of 
lanotto  in  water.  Red  is  produced  by  wetting  the  feathers  with  lemon  juice,  and  then  with 
we  carmine  sold  in  saucers.    Purple  is  obtained  by  a  mixture  of  the  red  and  blue  dyes. 

O  2 
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890.  It  has  latehj  leen  found  that  a  feather,  damaged  by  crumpling,  may  he  perfectly  restored 
hy  immersing  it  in  hot  water.  The  feather  will  thus  completely  recover  its  former  elasticity, and  look  as  well  as  ever  it  did.  This  fact  was  discovered  accidentally  by  an  amateur  orni- 

thologist at  Manchester,  and  may,  perhaps,  be  usefully  applied  hy  the  pluraasier.  Having received  some  skins  of  birds  from  South  America,  he  found  that  the  feathers  in  the  tail  of 
one  of  the  rarest  specimens  had  been  rumpled  in  the  packing.  Accidentally  he  let  the 
bird  fall  from  his  hands  into  his  coffee  cup :  but  instead  of  its  being  completely  lost  as  he 
at  first  supposed,  having  laid  it  down  before  the  fire  to  dry,  he  was  agreeably  surprised  to 
find  that  the  plumage  had  been  restored  to  its  original  straightness  and  perfection. 

Sect.  XV. 

CAOnTCHOUC,  OR  INDIA  RUBBER. 

891.  The  material  called  caoutchouc,  now  so  much  employed  in  various  articles  of  dress, 
was  for  a  long  time  known  only  in  the  fine  arts  by  the  name  of  India  rubber,  so  useful  in 
obliterating  the  lines  made  by  a  black-lead  pencil.  The  first  mention  of  it  which  we  find  is 
in  the  preface  to  Dr.  Priestley's  "  Familiar  Introduction  to  the  Theory  and  Practice  of  Per- 

spective," printed  in  1770,  where  there  is  the  following  notice  :  —  "  Since  this  work  was 
printed  off,  I  have  seen  a  substance  excellently  adapted  to  the  purpose  of  wiping  from 
paper  the  marks  of  a  black-lead  pencil.  It  must,  therefore,  be  of  singular  use  to  those 
who  practise  drawing.  It  is  sold  by  Mr.  Nairne,  mathematical  instrument-maker,  oppo- 

site the  Royal  Exchange.  He  sells  a  cubical  piece,  of  about  half  an  inch,  for  three  shil- 
lings ;  and  he  says  it  will  last  several  years."  How  long  before  that  its  use  in  the  fine 

arts  had  been  discovered  we  do  not  know  ;  but  before  the  date  mentioned,  crumb  of 
bread  had  been  used  for  the  purpose  alluded  to.  It  is  said,  however,  that  the  knowledge 
of  this  material  was  first  brought  to  Europe  by  the  French  academicians  who  were  sent 
to  South  America  in  1730  to  make  astronomical  observations. 

892.  Caoutchouc,  or  India  rubber  (the  latter  name  having  been  given  to  it  from  the 
application  we  have  just  alluded  to),  is  originally  a  white  milky  juice  of  certain  trees  or 
plants,  found  abundantly  in  the  Brazils,  and  Quito  in  South  Ainerica,  and  also  in  several 
parts  of  Asia  and  Africa.  The  chief  plants  which  produce  it  are  Hevea  guianensis,  Jatropha 
elastica,  and  Urceola  elastica,  but  particularly  the  first.  These  plants  grow  so  extensively 
in  some  places,  that  hundreds  of  miles  are  covered  with  them  in  a  wild  state  ;  thus  there 
is  no  fear  of  the  material  falling  short  of  the  demand.  The  juice  is  procured  by  making 
incisions  in  the  tree.  For  a  short  time  it  continues  liquid,  but  soon  becomes  solid  by  ex- 

posure to  the  air ;  and  this  is  the  condition  in  which  we  usually  receive  it.  The  South 
American  Indians  prepare  of  it  a  variety  of  useful  articles,  as  water  bottles,  shoes,  boots, 
&c.,  by  making  moulds  of  clay,  and  of  the  shapes  required.  These  they  fix  to  the  orifice 
made  in  the  stems  of  the  trees,  so  as  to  permit  the  juice  to  flow  out  and  cover  them  all 
over  with  a  thin  coat.  In  this  state  it  is  held  over  the  fire  to  dry,  and  hence  its  black 
colour,  from  the  smoke.  When  it  is  dry,  it  is  covered  with  another  coat  of  the  juice, 
which  is  also  dried,  and  so  on,  till  suflicient  thickness  is  obtained.  The  clay  is  then 
removed  from  the  inside  by  breaking  it  into  fine  powder,  or  moistening  it,  and  permitting 
it  to  pass  out  at  the  neck  of  the  bottle.  In  this  way  are  made  the  small  India  rubber 
bottles  which  we  see  in  the  shops. 

893.  Caoutchouc,  when  fresh  taken  from  the  tree  in  a  liquid  state,  is  of  a  dirty  white 
colour,  resembling  in  consistence  and  appearance  buttermUk  or  cream,  and  it  will  keep  in 
this  state,  if  not  exposed  to  the  air,  for  two  or  three  months,  at  the  end  of  which  time  it 
coagulates,  and  becomes  thick  and  solid.    Some  of  it  has  been  imported  of  late. 

Although  the  juice  in  its  recent  state  can  thus  be  easily  made  to  produce  any  form 
required,  yet,  as  it  is  perfectly  insoluble  in  water  when  once  it  has  become  solid,  it  cannot 
be  manufactured  into  various  articles  by  any  ordinary  means ;  these  are  therefore  most 
easily  made  where  the  plant  grows. 

894.  Though  warmth  softens  solid  caoutchouc  a  litde,  and  heat  will  cause  it  to  melt,  yet, 
after  being  rendered  liquid  in  this  manner,  it  does  not  return  to  its  former  condition,  but 
remains  always  clammy.  This  singular  material  was  found  to  resist  most  of  the  usual 
chemical  agents  employed  for  dissolving  substances.  Alcohol  does  not  dissolve  it ;  tur- 
nentine  acts  upon  it,  but  imperfectly  ;  and  ether  was  the  only  subst<ance  that  for  a  long 
ime  was  known  to  effect  a  solution  that  would  afterwards  become  solid  upon  the 
evaporation  of  the  menstruum.  This  solvent  is,  liowever,  too  expensive  for  ordinary  pur- 

poses ;  and  is  liable  to  another  objection  from  its  great  volatility,  which  does  not  permit 
spreading  the  solution  as  a  varnish  properly. 

895.  Caoutchouc  dissolves  partly  in  some  of  the  essential  oils,  as  oil  of  turpentine,  and  also 
in  the  fat  oils,  as  that  of  olives'and  of  almonds.  It  may  be  dissolved  by  boiling  in  spirits 
of  turpentine,  and  putting  in  small  pieces  till  dissolved ;  hut  the  solution  does  not  dry 
perfectly.  Ifhalf  the  quantity  of  drying  linseed  oilbe  added,  and  both  boiled  together  for  half 
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nn  hour,  a  varnish  -will  be  made,  impenetrable  to  water,  but  which  does  not  dry  completely, 
i  This  was  tried  for  making  waterproof  cloth,  but  it  did  not  answer  well.  By  means  of  this 
uubstance  the  varnish  for  balloons  is  made. 

896.  It  loas  afterwards  discovered  by  Mr.  James  St/me,  lecturer  on  surgery  in  Edinburgh, 

Viat  real  naphtha  dissolves  it  readily,  and  that  it  may  be  recovered  from  this  solution  with- 
isiut  loss  of  its  elasticity.  Naphtha  from  coal-tar  is  equally  efficacious  ;  and  as  this  solvent 
i  i  cheap,  the  solution  of  caoutchouc  is  now  applied  to  numerous  useful  purposes.  When 
octed  upon  by  naphtha,  caoutchouc  swells  to  thirty  times  its  bulk,  and  then,  if  worked 
ci'ith  a  pestle,  and  pressed  through  a  sieve,  it  affords  a  varnish  which  may  be  spread  upon 
Uoth  by  means  of  a  flat  edge  of  metal  or  wood.  Two  cloths  being  thus  covered,  are  put 

npgether,  and  passed  under  a  rolling  press.  The  double  cloth  is  then  hung  up  to  dry,  and 

0 )  get  rid  of  the  smell  of  the  naphtha.  This  is  the  method  of  manufacturing  the  water- 
irroof  cloth  now  so  extensively  prepared  under  the  name  of  Mackintosh,  and  for  which 
haere  was  a  patent,  now  expired. 

Great  elasticity  is  one  of  the  most  remarkable  properties  of  India  rubber,  and  a 
trrip  may  be  drawn  out  into  forty  or  fifty  times  its  former  size,  and  yet  return  to  its  first 
idmensions.  From  this  property  it  is  employed  in  many  articles  of  dress,  and  likewise  in 
-jansferring  impressions  from  copper  plates  to  earthenware.  \Vh.en  in  a  softened  state,  it 
aan  be  rolled  or  pressed  into  sheets  thinner  than  bladder,  which  are  now  employed  in 
.larious  manufactures.  Such  is  its  power  of  distension,  that  a  small  piece  the  size  of  a 
jalnut,  when  softened  by  boiling  for  an  hour  or  two  in  water,  can  be  blown  out  into  a 
aoll  fifty  inches  in  diameter  ;  and  in  this  way  are  made  the  balloons  sold  at  present  as 
nys. 
Caoutchouc  tubes  for  various  purposes  are  now  made,  which  combine  perfect 

esxibility  with  impermeability  to  air.  These  are  extremely  useful  for  surgical  and 

ihher  purposes.  Another  useful  application  of  this  material  is  in  Brockenden's  stoppers inr  bottles  or  decanters.  These  consist  of  some  substance  made  to  the  shape  of  a  stopper, 
Qad  covered  with  a  piece  of  sheet  India  rubber,  which,  by  its  elasticity,  closes  the  aperture 
laore  effectually  than  any  other  method.  (See  farther,  "  Elastic  Fabrics,  and  Waterproof 
:aoth,"  Chap.  VIIL  Book  XVIL) 
•897.  A  new  liquid  has  been  prepared  from  caoutchouc,  called  caoutchoucine,  which  has 
angular  and  useful  properties.  It  is  a  solvent  of  all  resins,  particularly  copal,  which  it 
i^ssolves  without  heat,  at  the  ordinary  temperature  of  the  atmosphere,  a  property  pos- 
rvssed  by  no  other  solvent  known  ;  and  hence  it  is  peculiarly  useful  for  making  varnishes 
1  general.  It  also  mixes  readily  with  oils,  and  will  be  found  to  be  a  valuable  and  cheap 
i-enstruum  for  liquefying  oil  paints;  and  without  in  the  slightest  degree  affecting  the  most 
-jlicate  colours,  will,  from  its  ready  evaporation,  cause  the  paint  to  dry  almost  instantly. 
■  ocoa-nut  oil,  at  the  common  temperature  of  the  atmosphere,  always  assumes  a  concrete 
crm  ;  but  a  portion  of  this  caoutchoucine  mixed  with  it  will  cause  the  oil  to  become  fluid, 
3(id  to  retain  sufficient  fluidity  to  burn  in  a  common  lamp  with  extraordinary  brilliancy. 

is  to  be  observed,  however,  that  this  last  property  is  rather  curious  than  useful,  as  its 
[jpense  is  too  great  for  such  application.  Caoutchoucine  is  extremely  volatile,  has  less 
leecific  gravity  than  ether,  or  any  other  known  liquid  ;  yet  its  vapour  is  so  heavy,  that 
I  may  be  poured,  without  the  liquor,  from  one  vessel  into  another  like  water.  We 
iQOuld  notice,  that  its  volatility  and  the  inflammability  of  its  vapour  is  so  great,  that  care 
would  be  taken  not  to  bring  a  lighted  candle  near  to  it  when  the  vessel  is  opened  which 
nntains  it.  It  is  procured  by  cutting  caoutchouc  into  pieces,  putting  them  into  a  still,  to 
hhich  the  heat  of  600°  is  applied.  The  caoutchouc  melts  and  rises  in  vapour,  which, 
jjing  condensed  by  a  worm  in  the  usual  way,  affords  the  caoutchoucine. 

Sect.  XVI. 

METALS. 

StTBSECT.  1.  —  General  Observations. 

■898.  The  metals  are  all  simple  substances ;  that  is,  not  compounded  of  others;  but  each 
;::ists  in  itself  as  a  separate  or  unalterable  body,  apparent  alterations  consisting  always, 
lit  in  that  of  the  metal  itself,  but  in  the  addition  of  some  other  substance,  by  which  the 
ppearance  and  properties  of  the  metal  are  changed.  What  is  called  the  rusting  or 
rnishing  of  a  metal,  which  is  one  of  the  most  common  changes  it  is  subject  to,  consists 
t  the  addition  of  oxygen  to  the  metal,  the  new  compound  being  termed  an  oxide  in  some 
-ses,  which  is  only  another  word  for  rust,  in  common  language.  Most  metals  are  subject 
I  this  change  ;  but  a  few,  as  silver,  platinum,  and  gold,  are  not  liable  to  rust,  and  have, 
erefore,  a  peculiar  value  in  making  coin  and  plate.  There  are,  in  all,  forty-one  metals 
<8tinct  from  each  other  ;  but  some  of  these  are  extremely  rare,  being  scarcely  applied  to 
ivy  use  ;  others  are  seldom  or  never  employed  alone,  but  only  in  combination.    It  will 

O  3 
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thurefore,  be  necessary  to  describe  a  few  only  as  simple  metals.  These  are  platinum, 
gold,  silver,  copper,  iron,  tin,  lead,  zinc,  and  quicksilver  ;  and  we  shall  confine  ourselves 
to  the  description  of  such  of  their  properties  as  are  important  to  be  known  in  domestic 
economy. 

SuBSECT.  2.  —  Platinum. 

899.  Platinum,  resisting  the  action  of  most  chemical  agents,  would  be  a  metal  extremely 
valuable  for  domestic  purposes,  were  it  not  so  expensive  in  consequence  of  its  rarity.  It 
is  of  a  dull  silvery  white  colour,  possessed  of  considerable  lustre,  and  not  at  all  liable  to 
tarnish  or  be  oxydized.  It  is  likewise  the  most  difficult  to  fuse  of  any  metal,  requiring  for 
this  purpose  the  most  intense  heat  that  can  be  produced,  and  it  is  capable  of  being 
wrought  by  the  hammer,  and  rolled  out  into  very  thin  sheets  ;  it  is  likewise  very-hard, 
and  is  not  acted  upon  by  any  of  the  ordinary  acids.  From  these  properties,  it  is  easy  to 
see  how  invaluable  it  would  be  for  culinary  vessels,  did  the  expense  permit.  It  is,  how- 

ever, occasionally  employed  for  chemical  vessels,  and  even  found  economical  from  its 
great  durability.  It  is  said,  that  on  the  Continent  they  have  succeeded  in  applying  it  to 
copper  instead  of  tinning. 

SuBSECT.  3.  —  Gold. 

900.  Gold  is  valuable  not  only  on  account  of  its  scarcity,  which  renders  it  very  useful 
as  a  medium  of  exchange,  but  it  possesses  some  peculiar  properties  which  renders  it  pre- 

ferable to  eveiy  other  metal  for  particular  purposes.  Its  great  malleability  is  exemplified 
in  the  making  of  gold  leaf,  so  much  employed  in  gilding.  Its  ductility  and  tenacity  are 
shown  by  the  drawing  of  gold  and  gilt  silver  wire,  and  in  gold  lace  and  embroidery.  Its 
softness  renders  it  easy  to  be  worked  into  various  delicate  forms  for  ornaments,  for  which 
its  beautiful  rich  colour  and  resplendent  lustre,  which  are  different  from  that  of  any  other 
metal,  peculiarly  qualifies  it  ;  and  its  perfect  unalterability,  when  exposed  to  the  air  or 
fire,  has  justly  stamped  its  high  character  in  all  ages.  Its  specific  gravity  is  greater  than 
any  metal,  except  platinum.  Its  hardness  is  greater  than  that  of  lead  and  tin,  but  inferior 
to  iron,  copper,  platinum,  and  silver.  It  cannot  be  dissolved  by  any  acid  except  the  nitro- 
muriatic,  formerly  called  aqua  regia,  and  which  is  a  mixture  of  the  nitrous  and  muriatic 
acids ;  neither  of  these  acids,  separately,  can  dissolve  it :  and  it  is  precipitated  from  its 
solution  in  the  state  of  gold  powder  by  an  alkali.  It  forms  alloys  with  most  of  the  metals. 
These  properties  render  it  invaluable  for  many  economical  purposes,  which  are  well 
known  ;  and-  its  never  tarnishing,  if  pm-e,  when  exposed  to  the  air,  occasions  it  to  be  so 
much  used  in  gilding,  both  on  wood  and  metals. 

SuBSECT.  4  Silver. 

901.  Silver  is  a  metal  not  oxydized  by  the  ordinary  means,  and  therefore  is  perfectly 
harmless  when  made  into  vessels  for  preparing  food.  Its  expense  alone  prevents  its  being 
employed  for  all  culinary  vessels ;  it  is,  however,  used  in  these  sometimes  for  particularly 
nice  purposes.  Not  being  acted  on  by  the  acetic  acid,  as  iron  is,  knives  for  cutting  fruit 
are  made  of  it.  Though  it  is  not  oxydized  by  exposure  to  the  air,  its  surface  becomes 
gradually  tarnished,  and,  in  long  time,  even  blackened  :  this  arises  from  the  union  of  sul- 

phur with  the  silver,  the  resulting  sulphuret  of  silver  being  of  a  blackish  colour.  The 
sulphur  is  derived  from  a  portion  of  sulphuretted  hydrogen,  which  is  generally  present 
more  or  less  in  the  atmosphere,  and  more  particularly  when  the  air  is  impure.  Pure 
water  has  no  effect  upon  silver ;  but  if  the  water  contain  animal  or  vegetable  matter,  it 
often  blackens  the  surface,  in  consequence  of  the  sulphur  it  may  contain.  The  well- 
known  blackening  of  a  silver  spoon  by  a  hard-boiled  egg,  is  owing  to  the  sulphur 
which  all  eggs  contain  in  the  yoke.  Silver  is  dissolved  readily  by  nitric  acid,  forming 
with  it  a  highly  corrosive  substance,  lunar  caustic,  or  nitrate  of  silver,  used  as  marking 
ink.  Though  a  hard  metal,  silver  yields  to  the  knife,  but  not  nearly  so  easily  as  tin. 
which  is  the  metal  that  comes  nearest  in  resemblance  to  it.  Silver  is  next  in  malleability 

to  gold,  and  is  capable  of  being  rolled  out  and  beaten  into  leaves  of  extreme  thinness :  it 
is  so  ductile  that  it  may  be  drawn  out  into  wire  as  fine  as  human  hair.  It  is  difficult  of 
fusion,  but  may  be  melted  and  cast  into  moulds.  It  has  been  proposed  to  line  the  insides 
of  saucepans  and  stewpans,  with  silver  rolled  out  into  thin  sheets  :  these  linings  might  he 
loose,  by  which  they  could  be  taken  out  to  be  mended.  Plating  copper  with  silver  is  a 

less  perfect  mode  for  that  purpose,  as  the  thickness  of  the  plating  cannot  be  easily  exa- 
mined. Electro  plating  copper  vessels  is  now  practised.  There  are  several  alloys  which 

have  been  made  to  assume  the  improper  names  of  silver,  as  German  silver,  nickel  silver, 
&c.,  in  which  there  is  not  a  particle  of  this  metal  ;  and  such  names  serve  only  to  delude 
tlic  public.  It  is  to  be  observed  that  there  can  be  but  one  kind  of  silver  ;  and  the  same 
observation  may  be  applied  to  every  other  metal. 
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SuBSECT.  5.  —  Iron. 

902.  Iron  is  the  metal  most  abimdantly  employed  for  economical  pm-poses ;  and,  fortu- 
naatoly,  it  is  the  most  plentiful  in  nature  :  on  accomit  of  its  great  importance  and  useful- 
iiaess,  it  demands  particular  notice. 

903.  Iron  is  procured  from  €ie  ores  dug  out  of  the  earth  by  fusing  them  in  a  furnace  at 

;ii  very  strong  heat  ;  the  metal,  thus  freed  from  the  earth  with  -which  it  -was  combined  in tthe  ore,  flows  out  in  a  liquid  state. 
904.  This  first  product  is  called  cast  iron,  because  it  can  be  run  or  cast  into  moulds.  All 

aarticles  of  cast  iron  are  formed  by  first  making  models  of  them  in  wood,  wax,  or  some 
l  other  substance ;  these  models  are  then  pressed  into  very  fine  sand,  and  the  impression  so 
■.'.made  is  called  a  mould,  into  which  the  fluid  iron  is  rvm  from  the  furnace.  But  this  cast 
:nron  is  very  far  from  being  pure  iron.  It  is  iron  combined  with  some  carbon,  or  charcoal, 
loesides  various  earthy  impurities.  It  differs  from  pure  iron  in  being  crystallised,  in  not 
bbeing  malleable,  or  capable  of  being  extended  by  the  hammer ;  and  it  is  likewise 
i-2xtremely  brittle ;  but  it  is  very  hard,  and,  except  made  in  a  particular  manner,  cannot  he 
itiut  by  a  file  ;  consequently  aU  articles  of  cast  iron  are  liable  to  be  broken  by  a  blow  or 
wall,  or  by  throwing  water  upon  them  when  heated.  Its  fusibility,  however,  is  a  valuable 
['property,  since  many  articles  of  furnitm'e  can  be  made  of  it  by  casting,  as  saucepans, 
[lenders,  and  ornaments  of  various  kinds,  that  could  not  be  fabricated  in  this  manner  of 

ppure  iron,  since  this  cannot  be  melted  in  any  ordinary  degi'ee  of  heat,  even  of  a  furnace. 
It  must  be  observed,  that,  by  late  improvements  in  the  manufacture  of  iron,  cast  iron 

ccan  be  made  so  soft  as  to  be  filed  with  considerable  ease,  after  it  is  cast  into  moulds,  a 
oiircumstance  of  the  greatest  importance  in  fitting  together  the  various  parts  of  castings. 

Great  quantities  of  various  kinds  of  cutlery  are  made  of  this  kind  of  cast  iron,  particu- 
hlarly  forks,  scissors,  snuffers,  &c.  The  models  are  made  of  lead,  and  the  moulds  are 
iiin  sand.  The  iron  employed  is  of  the  kind  which  contains  a  large  quantity  of  carbon, 
iifuses  at  a  low  temperature,  and  becomes  very  liquid.  It  is  the  only  kind  that  can  be  used 
:  for  small  articles ;  these,  when  cast,  are  almost  as  brittle  as  glass,  but,  to  obviate  this,  they 
-are  afterwards  heated  in  pots  with  ashes  or  sand,  for  the  purpose  of  annealing  them.  After 
I'this  process,  they  are  found  to  be  very  soft,  and  to  be  capable  of  even  bending  a  little 
"witliout  breaking.  They  are  then  finished  in  a  manner  similar  to  those  that  are  forged, 
with  the  exception  that  they  are  not  hardened  and  tempered  ;  were  they  subjected  to  that 
['process,  they  would  return  to  the  same  state  as  before  annealing.  Cutlery  made  in  this 
nmanner  is  sold  at  a  very  low  price  ;  but  the  knives  and  forks  are  not  only  liable  to  break, 
bbut  they  soon  turn  blackish,  and  then  can  be  very  little  improved  by  the  common  mode 
oof  cleaning;  they  are  susceptible  of  only  a  very  miserable  polish. 

Various  attempts  have  been  made  with  a  view  to  improve  the  cast  iron  cutlery,  some 
"of  which  have  been  rather  successful. 

905.  The  art  of  casting  iron  is  carried  to  a  great  degree  of  perfection  in  Prussia.  Oma- 
iiments  made  of  cast  iron  come  to  us  from  Berlin  that  are  quite  surprising  for  their  delicacy 
aand  beauty  ;  not  only  figures,  candlesticks,  lamp-stands,  ink-stands,  &c.,  but  necklaces, 
cear-rings,  brooches,  and  similar  ornaments.  These  have  of  late  been  imitated  here  with 
iitolerable  success  ;  but  it  is  said  our  founders  are  not  acquainted  with  the  Prussian  method 
I'of  staining  the  iron  with  a  deep  black  that  never  wears  off:  they  can  only  apply  a  thin 
Tvamish  that  is  liable  to  come  off. 

906.  Pure,  or  malleable  iron,  called  also  wrought  iron,  is  manufactured  from  cast  iron  by 
rreheating  masses  of  it,  called  pigs,  and  subjecting  them  to  the  action  of  a  heavy  hammer 
worked  by  powerful  machineiy.  By  heating  and  hammering  repeatedly  these  pigs  of 
I  crude  or  cast  iron,  the  carbon  is  expelled,  and  the  metal  at  last  is  obtained  in  a  state  of 
I  purity,  when  it  manifests  its  well-known  properties  of  great  ductility  or  malleability,  by 
■^whicli  it  can  be  fashioned  into  various  articles  by  the  smith,  although  it  has  become  very 
^infusible,  and  cannot  he  melted  in  the  ordinary  heat  even  of  a  furnace.  It  can  now  be 
iweldcd;  that  is,  two  or  more  pieces  of  iron  when  heated  intensely,  can  be  made  to  adhere 
'and  unite  together  under  the  smith's  hammer,  a  property  of  very  great  value  not  pos- 
-«essed  by  cast  iron.  In  this  state,  it  is  likewise  so  soft,  that  it  can  be  subjected  to  the  file, 
land  made  into  any  form.  Hence,  wrought  iron  is  employed  for  many  domestic  imple- 
iiments,  in  the  fashioning  of  which  filing  is  necessary,  e-xcept  where  brittleness  would  be  a 
L'great  objection,  as  fire  irons,  and  various  things  forged  by  the  smith  :  but  it  rusts  easily 
"when  exposed  to  damp  air,  and  does  not  take  a  high  polish.  Wrought  or  malleable  iron 
•is  not  sufficiently  hard  for  making  cutting  instruments  ;  for  this  purpose  it  must  be  con- iverted  into  steel 

907.  Steel  i.i  an  artificial  comhination  of  iron  with  carbon,  though  somewhat  different 
■from  that  which  composes  cast  iron.  When  steel  is  made  red  hot,  it  is  soft,  and  can  he 
iiliammered,  and  filed  into  any  shape  ;  but  if  suddenly  plunged  in  its  heated  state  into  cold 
"water,  it  instantly  becomes  extremely  liard,  and  can  no  longer  be  acted  upon  by  a  file, 
"which  is  itself  steel  so  hardened,  and  has  the  power  of  cutting  and  piercing  iron,  or  steel, O  4 
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before  it  is  so  hardened.  Steel  is  likewise  brittle,  and  no  longer  yields  to  the  hammer  ; 
and  it  is  extremely  elastic:  hence,  it  is  employed  for  making  springs;  it  takes  the most  beautiful  polish,  and  it  is  then  less  liable  to  rust  than  iron. 

Steel  might,  however,  be  too  hard  and  brittle  for  many  edge  tools,  and,  therefore,  after 
this  process  of  hardening,  most  tools  and  instruments  go  through  another  process  called 
temperimj,  which  is  letting  down  or  reducing  the  hardness  to  the  degree  just  proper  for the  instrument,  and  thus  giving  it  a  certain  firmness  and  toughness. 

908.  The  tempering  of  steel  instruments  is  eH'ected  by  heating  them  again  to  a  certain point,  and  plunging  them  into  cold  water,  or  some  fluid,  as  mercury  or  oil.  Steel,  when 
tempering,  assumes  various  colours  with  different  degrees  of  heat  At  430°  it  appears  of 
a  pale  yellow  ;  with  a  higher  degree  of  heat  it  becomes  brown  ;  and  by  increasing  the 
heat  it  appears  at  last  of  a  beautiful  blue.  Giving  the  temperature  proper  for  each  kind 
of  cutting  instrument  is  a  very  delicate  operation,  and  is  managed  with  great  nicety  by the  cutler. 

There  are  several  kinds  or  qualities  of  steel  in  common  use  ;  to  explain  which,  we 
must  describe  briefly  the  process  by  which  iron  is  converted  into  steel. 

909.  To  convert  iron  into  steel,  bars  of  soft  iron  are  put  into  a  particular  kind  of  furnace, 
in  layers,  with  powdered  charcoal  between  each  layer,  and  the  whole  is  covered  up  close 
with  a  mixture  of  clay  and  sand,  so  as  to  prevent  the  access  of  atmospheric  air.  A 
strong  heat  is  then  applied  for  eight  days,  and  the  furnace  is  then  suffered  to  cool ;  in 
about  eight  days  more,  it  is  sufiieiently  cooled,  and  the  bars  of  iron  are  thus  found  to  be 
converted  into  steel.  The  explanation  of  the  conversion  of  the  iron  into  steel  is  this  ; 
the  iron  at  a  high  heat  absorbs  carbon  from  the  charcoal  put  between  the  bars,  and  forms 
a  chemical  combination  with  it,  steel  being  iron  and  carbon.  This  mode  of  making  steel 
is  called  cementation.  As  the  bars,  after  this  process,  always  appear  blistered  on  the 
surface,  they  are  called  Mistered  steel.  These  bars  are  then  hammered  into  rods  of 
various  sizes,  and  are  sold  as  common  steel,  of  which  all  kinds  of  forks  and  cheap  cutlery 
are  made. 

910.  Tools  which  require  great  tenacity  without  great  hardness,  such  as  table  knives, 
scythes,  plane  iron,  &c.,  are  made  of  what  is  called  shear  steel,  so  named,  because  first 
employed  in  making  wool  shears.  Shear  steel  is  made  by  laying  a  number  of  bars  of 
blistered  steel  together,  heating  them  to  a  welding  heat,  and  working  them  together  into 
bars  by  a  forge  hammer.    This  forms  a  tough  steel  free  from  flaws. 

911.  All  the  fine  articles  of  cutlery,  such  as  razors,  the  best  penknives,  scissors,  and 
instruments  required  to  have  a  high  polish,  are  made  of  cast  steel.  Cast  steel  is  made  by 
fusing  blistered  steel  in  covered  crucibles,  and  pouring  it  into  cast  iron  moulds,  so  as  to 
form  it  into  ingots  ;  these  ingots  are  afterwards  drawn  into  bars  or  rods  of  suitable  di- 

mensions. Formerly  this  kind  of  steel  could  only  be  worked  at  a  very  low  heat ;  but  it 
can  now  be  made  so  soft  as  to  be  welded  to  iron  with  the  greatest  ease,  wliich  saves 
the  expense  of  making  certain  articles  entirely  of  steel,  the  edge  part  only  requiring  to 
be  of  this  material, 

Wootz  is  a  species  of  steel  manufactured  in  India  only,  and  as  it  admits  of  a  higher 
temper  than  our  steel,  it  has  been  imported  for  making  razors  and  surgical  instruments, 
for  which  it  answers  admirably,  though  it  does  not  appear  to  be  certain  that  it  is  superior 
for  these  purposes  to  our  best  cast  steel.  It  is  not  known  accurately  in  what  manner  it  is 
produced  from  the  ore,  but  it  is  supposed  to  be  a  natural  steel. 

912.  Silver  steel,  and  Peruvian  steel,  are  also  names  which  we  see  announced  as  desig- 
nating metals  of  superior  qualities  ;  but  without  any  good  reason. 

913.  The  discovery  of  steel  is,  perhaps,  second  in  importance  to  few  of  those  which  man 
has  made  ;  for  it  has  given  him  all  the  best  edge  and  cutting  tools  by  which  he  has 
moulded  almost  every  other  substance  to  his  wishes.  A  savage  will  work  for  twelve 
months  with  fire  and  sharp  stones,  to  fell  a  great  tree,  and  to  give  it  the  shape  of  a  canoe, 
which  a  modern  carpenter  with  his  tools,  could  acccomplish  in  a  few  days.  So  manage- 

able has  steel  become,  that  it  can  be  softened  sufficiently  to  admit  of  being  engraved  on 
like  copper ;  and  it  is  afterwards  hardened,  by  which  the  plate  so  produced  can  give  ten 
times  as  many,  or  more,  impressions  than  a  copper  plate,  before  it  is  worn  out, 

914.  Iron  is  perfectly  harmless,  when  employed  in  culinan/  vessels.  Its  rust  or  oxide, 
so  far  from  being  hurtful,  is  frequently  prescribed  as  an  excellent  tonic ;  and  the  only 
inconvenience  arising  from  employing  the  metal  in  its  pure  state  is  its  liability  to  rust, 
thus  wearing  into  holes  ;  and  in  this  case  it  is  likewise  apt  to  tinge  the  colour  of  food 
prepared  in  it.  On  this  account  saucepans,  tea-kettles,  and  other  utensils  made  of  iron 
are  tinned  over,  to  prevent  rusting.  Cast  iron  is  much  less  apt  to  rust  than  hammered  or 
rolled. 

91.5.  There  is  one  precaution  by  means  of  which  the  disagreeable  effects,  produced  by  this 
metal  on  food  tvhcn  it  rusts,  may  be  very  much  diminished^  and  indeed  in  most  cases  almost 
entirely  prevented,  especially  when  the  utensil  is  made  of  cast  iron.  If,  instead  of 
scouring  the  inside  of  such  boilers  and  stew  pans  v  ith  sard,  they  be  simply  washed  and 



COhap.  III.    ON  THE  MATERIALS  EMPLOYED  IN  FURNITURE. 
201 

r-insed  out  with  warm  water,  and  wiped  with  a  soft  cloth,  the  surface  of  the  metal  will 

woon  become  covered  with  a  thin  crust  or  coating  of  a  dark  brown  colour,  resembling 

cfinamel :  which  covering,  if  it  be  suffered  to  remain,  and  to  consolidate,  will  at  last  become 

wo  hard  as  to  take  a  very  good  polish,  and  will  sei-ve  very  efficaciously  to  defend  the 
iiiurface  of  the  metal  from  farther  corrosion,  and  consequently  to  prevent  the  food  from 

sacquiring  that  taste  and  colour  which  iron  alone  is  apt  to  impart  to  it.  The  process  by 
which  this  covering  is  gradually  formed,  is  similar  to  that  by  which  some  gunsmiths 
borown  the  barrels  of  fowling-pieces,  and  would  no  doubt  be  greatly  expedited  by  the  same 

nineans  which  they  employ  for  that  purpose :  the  object  had  in  view  is  likewise  the  same 

inn  both  cases,  by  causing  a  hard  and  impenetrable  covering  of  rust  to  be  formed  in  the 
fuurface  of  the  iron,  to  defend  it  from  contact  with  those  substances  which  are  capable  of 

iilissolving  or  corroding  it,  or,  in  other  words,  to  prevent  the  farther  progress  of  the  rust. 

SuBSECT.  6. —  Copper. 

1  916.  Copper,  from  its  malleability  and  ductility,  as  well  as  hardness,  is  extremely 
isseful  in  articles  of  domestic  economy.  It  suffers  little  change  in  a  dry  atmosphere,  but 
nn  moist  air  it  rusts,  and  is  converted  into  a  carbonate  of  copper,  which  is  oxide  of 

oopper  united  to  carbonic  acid,  being  of  a  green  colour.  It  is  remarkable,  that  though 
•topper  is  oxydized  by  sulphuric  or  muriatic  acids,  and  by  the  vegetable  acids,  in  the  air, 
ft'et  if  air  be  thoroughly  excluded,  these  acids  do  not  attack  it.  All  the  oxides  and  salts 

oormed  by  copper  are  violently  poisonous :  yet  metallic  copper  is  not.  so :  copper  coins 
wallowed  by  persons  have  lain  in  the  intestines  for  months,  without  any  inconvenience. 

917.  Copper  is  easily  acted  upon  by  the  acetic  acid  or  vinegar,  and  a  green  substance  is 
■'ormed,  well  known  by  the  name  of  verdigris  :  which  is  an  acetate  of  copper,  or  acetic 
k-cid  imited  to  oxide  of  copper,  the  poisonous  nature  of  which  is  generally  known  :  it  is  a 
MOwerful  direct  emetic,  producing  vomiting  as  soon  as  it  is  swallowed,  without  exciting 
laausea.  « 

918.  Copper  is  likewise  acted  on  by  fat  and  oil  of  every  description,  and  carbonate  of 
iiopper  is  thus  formed  :  therefore,  when  copper  vessels  have  been  used  for  preparing  food, 
.  at  should  never  be  sulFered  to  remain  in  them :  many  cases  of  poisoning  are  known  to 
nave  happened  from  soup  or  fat  broth  having  been  left  for  some  time  in  copper  boilers. 

919.  Chemists  and  physicians  have  repeatedly  pointed  out  the  danger  arising  from  the  use 
ff  copper  vessels  in  culinary  operations ;  and  numerous  cases  have  been  cited  where  this 
deleterious  metal  is  suffered  to  enter  into  our  food  and  drink,  some  of  which,  however, 
ipppear  more  alarming  than  is  perhaps  necessary.  Thus  it  has  been  observed,  that  the 
orewer  boils  our  beer  in  copper  vessels  ;  the  sugar-baker  employs  copper  pans  ;  the  pastry- 

cook bakes  our  tarts  in  copper  moulds  :  the  confectioner  uses  copper  or  brass  vessels  ;  the 
ilman  boils  his  pickles  in  the  same.    Though  the  quantity  of  copper  thus  introduced  into 

>jur  food  and  drink  is  not  so  great  as  to  produce  sudden  fatal  effects,  yet  it  is  not  improbable 
tihat  it  may  be  sufficient  to  cause,  in  the  course  of  time,  derangements  of  the  system.  The 
senate  of  Sweden,  in  1753,  was  so  much  impressed  with  the  importance  of  the  subject,  that 
bdey  prohibited  the  use  of  copper  vessels  for  culinary  purposes,  and  ordered  that  none  but 
nuch  as  were  made  of  iron  should  be  employed  in  their  ieets  and  armies. 

Confectioners  rarely  make  use  of  any  other  vessels  than  those  of  copper  untinned,  even 
m  the  preparation  of  acid  syrups,  as  of  oranges  and  lemons ;  but  they  take  care  that 
idese  vessels  are  well  scoured,  and  kept  perfectly  clean  :  also  that  the  syrups  remain  in 
kiem  no  longer  than  is  absolutely  necessary.  Some  preserving  pans  are  made  of  brass 
and  bell  metal  ;  and  these  are  preferable  to  copper. 

920.  Tinning  on  the  inside  prevents  copper  utensils  from  having  the  poisonous  effect  tliey 
mmld  otherwise  have  upon  food  if  prepared  in  them.  Copper  boilers,  saucepans,  and 
dther  things  of  this  kind,  are  not  made  of  copper  previously  tinned,  as  in  the  case  of  iron ; 
out  they  are  tinned  after  they  are  made.  They  are  first  scoured  bright,  and  then  made 
not,  and  the  tin  is  rubbed  on  over  the  fire  with  a  piece  of  cloth,  or  some  tow,  having  first 
pprinkled  the  surface  of  the  copper  with  some  powdered  resin,  oil,  pitch,  or  some  other 
mflamraable  substance,  the  use  of  which  is  to  reduce  such  part  of  the  tin  to  the  metallic 
tiate  as  may  happen  to  be  oxidated  ;  for,  as  we  observed  in  the  case  of  tinning  iron,  it  is 
essential  that  both  the  metal  and  the  tin  should  be  in  the  pure,  and  not  in  the  oxydized 
;ate,  in  order  that  they  should  unite.  If  the  copper  were  tinned  first,  the  tin  would  be 

laelted  off  by  the  heat  required  by  the  hard  solder  used  in  making  the  joints.  In  this 
rrocess  nothing  ought  to  be  used  but  pure  grain  tin  :  but  we  are  sorry  to  observe,  that 
fead  is  sometimes  mixed  with  the  tin,  to  adulterate  its  quality,  and  to  make  it  lie  more 
lasily.    This  is  a  pernicious  practice. 

921.  All  copper  vessels,  as  soup  kettles,  stew  pans,  S^c,  shoidd  be  examined  every  time  they 
re  used;  these,  as  well  as  their  covers,  should  be  kept  well  tinned,  to  prevent  those  acci- 
ents  which  are  so  liable  to  occur  from  neglect ;  and  no  food  should  be  suffered  to  remain 
I  them  any  longer  than  is  necessary  for  its  preparation  for  the  table. 
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922.  It  is  stated  as  an  interesliny  chemical  fact,  that  copper  cannot  he  dissolved  hj  acids 
tvhde  tin  is  present.  If  a  copper  saucepan  be  so  worn,  tliat  part  of  the  tinning  is  off,  the 
acids  take  up  some  of  the  tin  and  deposit  it  on  the  abraded  part,  thus  repairing,  in  some 
degree,  the  damage  :  in  the  same  manner  as  brass  pins  are  tinned  by  boiling  with  tin 
filings  and  cream  of  tartar.  It  is  said,  also,  that  no  verdigris  is  formed  in  copper  vessels, 
while  the  substances  they  contain  are  in  a  state  of  actual  boiling  ;  and  that  it  is  only 
when  the  acids  are  cold,  or  at  least  not  boiling  hot,  that  they  corrode  the  copper ;  but  it 
is  best  not  to  trust  to  any  chemical  facts  of  that  kind,  but  to  have  all  copper  well  tinned 
as  the  safest  practice.  

' 
923.  Allhonyh  copper  may  be,  and  to  a  considerable  extent  is,  cast  in  sand,  like  other 

metals,  it  is  in  the  state  of  sheets  rolled  out  that  the  largest  consumption  takes  place.  It 
is  an  easy  and  pleasant  metal  to  hammer,  being  at  once  soft  and  tenacious.  These  sheets, 
when  cut  into  the  desired  form,  are  united  by  hard  solder,  and  thus  formed  into  various 
utensils.  The  hard  solder  employed  is  composed  of  three  parts  of  brass,  and  one  part  of 
zinc,  being  more  fusible  than  common  brass.  A  copper  tea-kettle  presents  a  familiar, 
but  ingenious,  specimen  of  the  coppersmith's  art,  both  with  reference  to  soldering  and hammering :  taken,  indeed,  in  all  its  parts,  it  exhibits  the  result  of  almost  every  operation 
of  his  workshop.  Most  of  the  parts  are  cut  out  of  sheet  copper,  and  soldered  up  ;  the  spout 
is  formed  by  filling  a  tube  with  lead,  and  hammering  it  upon  a  maundril ;  and  the  lid  is 
stamped.  Copper  tea-urns  and  saucepans  are  formed  by  soldering  and  hammering  in  a 
similar  manner,  the  brown  colour  of  the  former  being  produced  by  the  application  of 
sulphate  of  copper,  or  Roman  vitriol,  previous  to  the  planishing  or  burnishing 

924.  Attempts  have  been  made  to  line  copper  culinary  vessels  with  tinned  iron,  in  order  to 
guard  against  the  poisonous  qualities  of  the  copper  ;  but  the  tin  was  then  found  to  rust  with 
uncommon  rapidity,  owing  to  a  galvanic  effect  between  the  two  metals ;  and  it  is  observed, 
that  in  cases  where  iron  is  riveted  to  copper,  the  rivet  holes  are  acted  upon  in  a  similar 
manner,  which  causes  the  iron  to  loosen. 

SuBSECT.  7.  —  Lead. 

925.  Lead  is  a  metal  fortunately  too  soft  by  itself  to  be  used  for  culinary  vessels,  other- 
wise, it  would  prove  very  dangerous,  since  all  its  salts  produced  by  acid  substances  are 

more  or  less  poisonous,  and  some  of  them  highly  so.  It  is  readily  dissolved  by  the 
acetic  acid  or  vinegar  which  exists  in  all  acid  fruits,  and  the  result  is  acetate  of  lead,  or 
sugar  of  lead  :  although  this  is  scarcely  a  poison  of  itself,  yet  it  may  be  converted,  when 
in  the  stomach,  into  the  carbonate  of  lead,  which  is  a  deadly  poison.  It  is  not  safe,  there- 

fore, to  admit  into  the  human  constitution  any  of  the  salts  of  this  metal  in  any  form 
whatever,  except,  as  in  medical  practice,  it  should  be  administered  with  certain  correc- 

tives of  its  poisonous  qualities.  It  is  supposed  that  lead,  in  its  metallic  state,  like  aU  other 
metals,  is  probably  inert  ;  but  it  is  so  easily  acted  upon  by  even  the  weakest  acids  and 
alkalies,  that  its  presence  in  the  stomach  can  never  be  free  from  danger.  Of  all  the  salts 
of  lead,  the  carbonate  is  the  most  virulent  poison.  When  metallic  lead  is  exposed  to  the 
air,  it  soon  acquires  upon  its  surface  a  thin  white  coating,  which  is  a  carbonate  of  the 
metal.  When  lead  is  exposed  to  the  action  of  rain  water  and  air,  the  same  kind  of  white 
powdery  crust  is  formed ;  and  this  appears  just  at  the  surface  line  of  the  water  in  leaden 
cisterns,  when  the  water  has  been  suffered  to  remain  long.  Rain  water,  collected  from  the 
roofs  of  houses  where  there  are  leaden  gutters,  and  coming  down  through  leaden  pipes, 
and  in  similar  cases,  when  water  and  lead  have  been  long  in  contact,  holds  always  more 
or  less  of  this  poisonous  salt.  Sulphuric  acid  does  not  act  upon  lead  when  cold,  but  when 
hot  it  dissolves  that  metal. 

926.  Although  lead  is  not  much  used  in  vessels  for  preparing  or  holding  food,  yet  there  arc 
several  cases  in  which  its  improper  use  may  be  pointed  out.  In  some  parts  of  the  country, 
it  is,  or  was,  the  custom  to  keep  milk  in  leaden  vessels,  particularly  in  Lancashire,  from 
a  mistaken  idea  of  its  cleanliness  and  coolness  ;  but  the  consequence  is,  that  the  acid 
of  the  milk  dissolves  a  portion  of  the  lead,  which  is  thus  converted  into  a  dangerous 
substance  ;  and  though  the  quantity  may  be  small,  yet,  long  continued,  it  may  produce 
disease. 

Vats  of  lead  have  been  used  in  some  cyder  countries,  and  have  produced  incalculable 
mischief    What  is  called  the  Devonshire  colic  is  occasioned  by  this  practice,  and  is 
identified  by  its  effects  on  the  system  with  the  colic  of  the  plumbers,  painters,  and  white-  , lead  makers. 

Brewing  coppers,  in  some  places,  have  their  bottoms  only  of  copper,  their  sides  being 
of  lead  ;  these  are  dangerous,  as  the  lead  must  be  more  or  less  dissolved  by  the  wort. 
Tiie  glaze  of  some  kinds  of  earthenware  is  made  with  oxide  of  lead,  and  is  improper  for 
pickling  vessels. 

927.  77ie  poisonous  effects  of  lead  are  sensibly  fell  in  while-h  ad  manufactories,  where  the 

air  breathed  by  the  workmen  is  in  some  degree  imprcgnaled  with  it;  and  house-painters, 
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»,vho  are  continually  inhaling  vapours  containing  some  of  this,  and  having  their  hands  and 

iblothes  stained  -with  it,  are  frequently  attacked  with  a  peculiar  disease,  termed  the  painter's 
cjolic.  .         ,  ,      -  ,      .  . 

928.  Lead  can  be  plated  with  tin,  and  as  the  latter  metal  is  much  less  deleterious  than 
ihhe  former,  this  method  is  sometimes  resorted  to  in  pipes.  To  effect  this,  heated  lead  is 
r  -ubbed  with  melted  tin,  using  at  the  same  time  turpentine,  or  some  other  resinous  matter, 
MS  a  flux.  The  lead  being  thus  covered  with  tin,  any  quantity  of  the  latter  metal  will 
iL-eadily  adhere  to  the  surface  of  the  cylinder  of  lead,  which  is  then  ready  to  be  drawn  into 

l  aipes."  This  useful  process,  however,  we  believe,  is  not  much  practised. 

SuBSECT.  8. —  Tin. 

929.  Tin  is  a  metal  of  a  white  or  more  sUvery  colour  than  lead,  and  it  is  somewhat 
Inarder.  Nearly  the  whole  of  our  tin  is  procured  from  the  tin  mines  in  ComwaU,  where 
ithe  masses  of  the  metal  made  ready  for  sale,  are  termed  block  tin ;  and  a  purer  kind  is 
caalled  yrain  tin. 

930.  The  metal  tin,  by  itself,  is  sometimes  emploi/ed  for  making  certain  vessels,  as  boilers 
fiior  dyers,  worms  for  stills,  and  for  other  purposes  in  the  arts,  but  it  is  never  formed  into 
kkitchen  or  culinary  utensils. 

93 1 .  What  is  usually  called  tin,  when  employed  for  articles  of  this  kind,  as  saucepans,  tea- 
kitettles,  &c.,  is  in  fact  sheets  of  iron  coated  over,  or  plated  with  tin ;  this  is  a  material  so  very 
iumportant,  and  so  frequently  misunderstood,  that  it  will  be  proper  to  describe  it  somewhat 
aat  length.  We  have  mentioned  the  poisonous  qualities  of  copper  and  brass  ;  and  that 
iiiron  is  not  unwholesome,  but  so  extremely  liable  to  rust,  that  it  cannot  conveniently  be 
iBmployed  for  the  ordinary  utensils  of  the  kitchen.  Tin  does  not  rust ;  and  it  is  this  pro- 
i  perty,  and  the  facility  with  which  iron  is  coated  with  it  as  a  protection,  that  occasions  it 
uto  be  so  much  employed. 

932.  The  forming  of  tin  plate  is  one  of  the  greatest  improvements  in  our  culinary  ap- 
i  paratus.  The  process  of  making  is  the  following.  The  best  iron  is  rolled  out  by  a 
p.flatting  mUl  into  plates  of  the  proper  thickness,  and  these  are  cut  by  shears  into  suitable 
seizes.  These  plates  are  first  thoroughly  scoured  with  sand  to  clean  off  all  the  black 
ooxide,  and  they  are  then  steeped  in  water,  having  in  it  a  little  muriatic  acid,  to  dissolve 
what  oxide  may  remain.  They  are  next  hammered,  rolled,  and  steeped  again,  till  they  are 
iperfectly  bright,  and  free  from  black  spots,  and  they  are  again  scoured  with  hemp  and 
ssand,  to  make  them  quite  ready  to  be  tinned.  In  order  to  coat  them  with  tin,  an  iron  pot 
iis  nearly  filled  with  this  metal  in  a  melted  state,  and  a  quantity  of  tallow  or  grease,  suffi- 
I'cient,  when  melted,  to  cover  the  fluid  tin  to  the  thickness  of  two  inches,  is  put  into  it. 
Unto  this  pot  the  sheets  of  bright  iron  are  plunged,  in  order  to  coat  them  over.  But  pre- 
Nviously  to  this,  another  pot  is  filled  with  melted  grease  only,  and  the  sheets  of  iron  are 
iiimmersed  in  it.  From  the  grease  pot  they  are  removed,  with  the  grease  adhering  to 
liheni,  into  the  pot  containing  the  melted  tin,  in  which  they  are  placed  in  a  vertical 
pposition.  About  three  hundred  and  forty  plates  are  usually  put  into  the  pot  at  once,  and 
ilthey  remain  in  it  an  hour  and  a  half:  they  are  then  taken  out  and  drained.  But  when  they 
lare  first  taken  out,  more  tin  adheres  to  them  than  is  necessary  ;  this  is  taken  off  by  a 
-subsequent  process,  called  washing,  which  is  done  by  passing  them  through  a  large 
'iquantity  of  melted  grain  tin,  which  operation  melts  aU  the  loose  tin  on  the  surface  of  the 
j'plates,  which  are  immediately  brushed  on  each  side,  with  a  brush  made  of  hemp.  The 
[iplates  are  then  immersed  again  for  a  short  time  in  melted  tallow,  and  are  cleaned  with 
'ibran,  ready  for  sale.  It  is  absolutely  necessary  that  the  iron  should  be  quite  bright  and 
ifree  from  oxide  ;  and  the  use  of  the  tallow  is  to  preserve  the  tin  from  the  action  of  the 
lair,  it  being  requisite  that  both  metals  should  be  in  a  perfectly  pure  state  before  they  will 
ladhere  together. 

These  sheets  of  tin  plate  are  purchased  by  the  tinman,  who  cuts  them  with  his  shears 
rinto  the  requisite  forms,  and  solders  them  together  to  make  various  utensils,  as  tea-kettles, 
•coffee  pots,  saucepans,  candlesticks,  and  similar  things  to  be  found  in  his  shop. 

933.  We  hear  it  frequently  said  that  certain  articles  of  this  kind,  as  dish-covers,  coffee- 
i  poVi,  Ifc,  arc  made  of  block  tin  :  and  many  persons  suppose  that  such  things  are  made  of 
:  the  pure  metal  tin  onli/ ;  but  this  is  an  error  :  the  metal  tin  will  not  do  to  use  in  this  way  : 
1  it  would  bend  too  easily ;  and  all  such  articles  are,  as  we  have  observed,  made  of  iron 
I  coated  with  tin.  What  is  sold  under  the  term  block  tin,  is  only  tin  plate  better  planished, 
land  a  little  stouter  than  ordinary  ;  but  it  is  singular  enough  that  the  term  block  tin  applied 
!to  manufactured  goods  is  not  used  in  the  tinman's  trade,  and  it  appears  to  be  an  error 
iwhich  has  crept  in  among  his  customers,  and  of  which  he  permits  the  existence.  The 
1  terms  single  and  double  block  tin  mean  only  tin  plate  of  different  degrees  of  stoutness. 

In  the  ironmongers'  shops  there  arc  articles  of  three  kinds  of  tin,  known  by  them  under 
the  names  of  common  tin,  planisiied  tin,  and  strong  tin.  The  two  last  are  termed  block 

'  tin  by  tlie  customers.  . 
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934.  The  advantages  of  tin  plate  for  culinary  vessels  may  be  thus  enumerated.  It  resists 
great  heat  and  changes  of  temperature,  and  is  not  liable  to  crack  like  earthenware  ;  it  is 
quickly  heated,  it  is  lighter  than  earthenware,  it  is  not  brittle,  and  can  be  mended,  which 
the  latter  cannot  be  ;  hence,  though  dear  at  first,  it  is  perhaps  cheaper  in  the  end,  if 
gi-eat  care  be  taken  of  it.  It  is  perfectly  clean  and  wholesome,  which  earthenware  glazed with  lead  is  not. 

935.  As  the  use  of  tinning  iron  is  to  prevent  its  rusting,  in  the  same  manner  as  a  varnish, 
it  is  obvious  that  whatever  wears  off  the  tin,  lays  bare  the  surface  of  the  iron,  and  ex- 

poses it  to  the  action  of  moisture  and  air,  which  occasions  its  rusting.  It  may  be  easily 
understood  from  this,  that,  to  preserve  tin  saucepans,  candlesticks,  and  all  other  utensils 
made  of  tin  plate,  care  should  be  taken  not  to  wear  away  the  tin  from  the  surface.  Every 
one  has  seen  silver-plated  candlesticks  which  have  been  cleaned  so  often  that  the  copper 
is  made  visible  by  wearing  away  the  silvering.  This  is  easily  known  from  the  reddish 
colour  of  the  copper,  so  different  from  that  of  the  silver  ;  but  many  cooks  do  not  know 
that  tin  saucepans,  &c.  are  only  iron  plated  with  tin,  and  that  they  are  destroyed  by  fre- 

quent rubbing,  just  as  plated  candlesticks  are.  The  colour  of  the  tin  being  so  near  to 
that  of  the  iron  prevents  this  from  being  seen  at  first.  But  the  iron  itself,  when  exposed, 
soon  becomes  black,  while  the  tin  preserves  its  brightness.  If  the  iron  so  exposed  be 
scoured  with  sand,  it  also  will  become  bright,  but  it  never  has  the  silvery  colour  of  the 
tin,  and  may  be  easily  distinguished  by  an  attentive  eye.  As  soon  as  the  tin  is  worn,  the 
ii'on  soon  rusts,  and  gets  into  holes,  which  the  tinman  cannot  mend. 

936.  To  clean  covers,  or  any  other  articles  of  bright  tin. — -Get  a  ball  of  the  finest  whiting 
(common  whiting  has  generally  a  little  sand) ;  mix  some  of  it  powdered  with  a  very  little 
drop  of  sweet  oil,  and  rub  the  tin  with  this ;  then  wipe  it  clean  ;  after  that,  dust  some  dry 
whiting  on  it,  and  clean  it  off  with  shamoy  leather.  To  prevent  rustuig,  tin  requires  to 
be  kept  in  a  dry  place  ;  for  though  the  metal  tin  is  not  itself  liable  to  rust,  yet  there  are 
always  some  edges  or  minute  places  of  the  iron  imperfectly  covered,  which  are  sure  to 
rust ;  and  this,  in  time,  will  corrode  into  holes. 

SuBSECT.  9.  —  Zinc. 

937.  Zinc  has  lately  been  introduced  into  domestic  economy  for  vessels  of  various  kinds, 
and  other  purposes.  The  salts  of  zinc  are  not  so  poisonous  as  those  of  lead  ;  but  they  are 
so  to  a  great  degree,  and  therefore  this  metal  is  improper  for  all  purposes  where  food  is 
concerned.  In  America,  a  patent  was  talcen  out  for  an  improved  milk  vessel  of  zinc, 
which,  it  was  said,  had  the  effect  of  "  causing  the  milk  to  throw  up  more  cream,  and  to 
prevent  it  from  turning  sour  ;  "  but  this  effect  could  only  be  produced  by  a  portion  of  the 
metal  being  dissolved,  and  forming  acetate  of  zinc,  a  poisonous  salt. 

938.  Zinc  is  very  little  liable  to  oxidate  in  the  air,  and  therefore  it  is  a  useful  material 
for  many  utensils  formerly  made  of  iron  or  copper.  Coal  skuttles  are  now  made  of  zinc 
alone,  or  of  sheet  iron  lined  with  zinc,  which  are  more  durable,  though  dearer,  than  those 
of  iron  ;  and  they  are  cheaper  than  those  of  copper.  Zinc  is  likewise  employed  instead  of 
lead  for  baths,  as  being  cheaper,  and  for  pails,  rain-water,  and  other  pipes  ;  pierced  with 
numerous  holes,  it  serves  for  window  blinds,  for  inclosing  safes,  and  many  similar  pur- 

poses :  also  various  cowls  for  chimney-tops  are  made  of  it.  Zinc  is  not  malleable  when 
cold,  but  heated  nearly  to  the  melting  point  it  can  be  rolled  into  sheets  with  great  facility. 
It  has  not  been  in  use  here  in  this  way  above  twenty  years. 

SuBSECT.  10.  —  Quicksilver. 

939.  Quicksilver,  called  also  mercury,  is  so  far  different  from  all  the  rest  of  the  ordi- 
nary metals,  that  it  is  always  fluid  in  the  common  temperature  of  the  atmosphere,  and 

can  be  rendered  solid  only  by  exposing  it  to  an  intense  degree  of  cold,  when  it  is  found 
to  be  malleable  ;  but  as  it  retains  its  solid  form  only  so  long  as  the  cold  is  continued, 

this  fact  cannot  be  applied  to  any  useful  purpose.  Tlie  fluidity  of  mercury,  and 
its  bright  lustre,  are  properties  that  render  it  extremely  applicable  to  various  uses, 
as  in  the  construction  of  barometers  and  thermometers  ;  likewise  in  the  uniting  with 

tinfoil  to  form  the  silvering  for  mirrors.  It  is  an  extremely  heavy  metal,  and  does  not 

oxide  readily  ;  but  its  oxides  are  poisons,  as  well  as  the  fiunes  of  mercury,  when  it  is 

boiled,  which  it  can  be  with  a  very  high  degree  of  heat,  equal  to  600°  Fahr. 

SuBSECT.  11  •  Alloys  of  mclah. 

940.  These  are  compounds  formed  by  fusing  two  or  more  metals  together;  and  it  is  the  more 

necessary  to  state  this,  because  the  compound  receiving  a  distinct  name,  many  persons  are 
not  aware  that  they  arc  not  separate  metals,  but  only  mixtures.  Formerly  the  tenn  alloy 

was  confined  to  compounds  formed  of  gold,  silver,  and  a  little  copper,  used  for  com  ;  but 
now  the  term  means  any  mixture  of  metals  whatever. 
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941.  Alloys  are  formed  for  various  reasons.  Some  metals  that  are  too  soft,  as  gold,  are 
aalloyed  to  render  them  less  liable  to  lose  weight  by  wear.  Some  alloys  are  made  to  procure 
ai  hard  or  tough  metal ;  others  for  the  beauty  of  their  colour  ;  others,  again,  to  prevent 
onxidation.  In  short,  almost  all  the  mixtures  of  -various  metals  with  each  other  have  par- 
liicular  properties  that  render  them  valuable  for  some  purpose  or  other  ;  and  thus  the 
Euumber  of  the  metals  appear  as  if  they  were  increased,  although  it  is  not  so,  in  fact. 

The  changes  in  the  properties  of  metals  by  alloying  are  sometimes  very  remarkable. 
TThus  gold  and  lead,  and  gold  and  tin,  metals  extremely  malleable,  form  brittle  alloys. 
IThe  alloy  of  copper  and  gold  is  harder  than  either  of  its  component  parts.  A  minute 
qquantity  of  arsenic  added  to  copper  renders  it  white.  The  fusibility  of  an  alloy  is  generally 
ggreater  than  that  of  its  components.  Thus,  an  alloy  of  lead,  tin  and  bismuth,  melts  with 
tlhe  heat  of  boiling  water. 

942.  The  alloys  in  common  use,  are,  — 
943.  Standard  gold,  which  consists  of  11  parts  pure  gold,  1  part  copper  ;  of  this,  1  pound 

ttroy  is  coined  into  46  sovereigns. 
944.  Ring,  or  jewellers'  gold :  1  ounce  5  pennyweights  gold  coin,  6  pennyweights  12 

ggrains  fine  silver,  and  one  pennyweight  of  copper. 
945.  Standard  silver  >  11  ounces  2  pennyweights  of  fine  silver,  and  18  pennyweights 

oof  copper. 
946.  Brass  is  a  mixture  of  copper  and  zinc  in  various  proportions,  but  generally  in  the 

pproportion  of  seventy-five  of  the  former  to  twenty -five  of  the  latter.  The  colour,  and  some 
oother  properties  of  the  brass  vary  according  to  the  quantities  of  copper  and  zinc,  the  paler 
kkinds  containing  most  zinc.  In  some  kinds  the  colour  approaches  very  near  to  that  of 
ggold,  and  is  extremely  beautiful.  Brass  is  more  fusible,  but  less  malleable  when  cold, 
lithan  copper ;  and  is  not  only  capable  of  being  easily  cast  in  moulds,  but  can  also  be  rolled 
oout  into  sheets. 

It  is  less  liable  to  rust  and  to  be  acted  upon  by  acids  than  copper — a  property  that 
rrenders  it  more  useful  for  cooking  utensils ;  and,  before  tinned  iron  came  into  use,  brass 

\-vessels  were  much  employed  in  the  kitchen.  At  present,  the  superior  malleability  of 
c  copper  has  almost  driven  brass  out  of  the  field  for  saucepans  and  stewpans,  though  copper 
:ds  more  difiicult  to  clean  and  more  liable  to  tarnish.  These  ancient  brass  vessels  were  all 
ocast :  some  are  now  made  of  sheet  brass. 

But,  notwithstanding  that  brass  is  not  so  liable  to  be  acted  upon  by  acids  and  other 
ccorrosive  substances  as  copper,  this  danger  is  far  from  being  entirely  removed,  as  may 
hbe  easily  seen  by  the  green  carbonate  of  copper  which  is  formed  on  it  by  acids  and  by 
ffat  or  oil.  Brass  vessels,  therefore,  require  the  same  precautions  as  copper,  and  should 
nnever  be  employed  to  keep  food  in  for  any  length  of  time. 

Next  to  iron,  brass  is  the  most  useful  metal  in  the  modern  arts  and  manufactures.  As 
idt  is  variously  compounded  or  alloyed,  it  is  more  or  less  adapted  for  that  amazing  variety 
oof  purposes  to  which  it  is  so  extensively  and  profitably  applied.  When  in  its  purest  state 
ffrom  the  foimdery,  it  is  so  soft  and  malleable  as  easily  to  admit  of  being  spread  out  into 
ssheets  under  the  rollers;  and, it  may  be  beaten  out  into  tinsel  with  the  utmost  facility. 
IBrass  in  this  state  admits  of  being  stamped  or  embossed  with  a  degree  of  ease  which 
rrenders  it  valuable  for  cheapness  and  beauty,  in  numerous  useful  and  ornamental  ar- 
titicles.  When  properly  made,  it  has  a  considerable  degree  of  ductility  and  tenacity,  and 
nmay  be  drawn  into  very  fine  wire  :  a  slight  degree  of  heat  will  increase  its  ductility  ;  but, 
when  heated  to  about  300°,  a  smart  stroke  of  the  hammer  will  reduce  it  to  powder. 

947.  Pinchbeck  consists  of  1  ounce  of  brass,  from  1  to  5  ounces  of  copper,  and  1  ounce oof  zinc. 
948.  Tombac  has  more  copper,  and  is  of  a  deeper  red  than  pinchbeck. 
949.  Manheim  gold,  or  similar ;  3  ounces  of  copper,  li  ounce  of  brass,  15  grains  of  pure titin. 

950.  Or-molu  is  the  name  given  to  a  particular  alloy  of  52  parts  zinc  and  48  copper. 951.  Bronze  is  a  mixture  of  tin  and  copper,  sometimes  with  the  addition  of  zinc;  but 
tithe  proportions  vary.  It  is  tougher  and  harder  than  copper,  and  does  not  rust  so  soon 
»when  exposed  to  the  air ;  but  in  time,  and  particularly  by  being  buried  in  the  ground,  it 
:-is  covered  with  a  dark  green  rust.  It  was  much  employed  by  the  ancients  for  a  variety "of  purposes :  Homer  describes  most  of  the  arms,  offensive  and  defensive,  as  brazen,  or  of 
^  bronze,  and  doe.s  not  mention  steel :  most  of  the  arms  and  instruments  found  in  Hercu- 
Uaneum,  Pompeii,  Stabia,  &c.  are  of  bronze  or  brass,  among  which  there  is  even  a  com- 
;plete  set  of  surgical  instruments.  Bronze  was  also  extensively  employed  for  statues, sandelabra,  candlesticks,  lamps,  and  a  great  number  of  domestic  utensils  and  articles  of 
:  furniture,  of  which  a  vast  variety  may  be  seen  in  public  museums.  No  doubt  the  facility 
•with  which  It  can  be  cast,  and  the  sharpness  of  the  impression  which  it  receives,  together ■with  Its  great  durability,  were  the  causes  for  its  preference.  It  is  at  present  employed  to  a 
'  considerable  extent  for  similar  purposes,  although  the  modern  improvements  in  casting  iron, 
'which  IS  a  much  cheaper  material,  has  superseded  the  use  of  bronze  on  many  occasions.  ' 
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Birmingham  is  the  cliief  place  in  England  for  the  manufacture  of  articles  of  bronze. 
But  the  most  extensive  manufactory  of  this  kind  is  in  Paris,  where  there  are  2.-50  liouses 
engaged  exclusively  in  it.  There,  every  description  of  chandelier,  candelabra,  lamps, candlesticks,  &c.  are  made.  The  number  of  -workmen  is  estimated  at  5000,  to  which  we 
may  add  1000  gilders,  who  form  a  distinct  body.  The  manufacture  is  estimated  to  pro- 

duce annually  the  sum  of  about  800,000/.,  great  part  of  which  is  exported.  At  Paris, 
there  are  made,  every  year,  1.-5,000  bronze  clocks,  40,000  pairs  of  candlesticks,  3000  pairs of  candelabra,  and  100  surlouts  de  table,  which  are  large  ornamental  vases  for  holding flowers,  placed  in  the  centre  of  the  table  at  large  dinner  parties.  These  articles  of  French 
manufacture  display  great  skill  and  taste,  and  many  of  them  are  seen  in  the  annual  exhi- bition in  Paris. 

952.  Bell  metal  is  a  species  of  bronze,  consisting  of  78  parts  of  copper  and  22  of  tin : 
some  bell  founders  add  zinc  and  lead ;  but  these  metals  are  prejudicial,  and  are  only  added 
to  save  expense.  The  Chinese  gongs  are  made  of  an  alloy  of  copper  and  tin,  in  the  pro- 

portion of  78  of  the  former  to  22  of  the  latter,  according  to  an  analysis  by  Klaproth.  They are  forged  by  the  hammer,  and  tempered. 
953.  Gun  metal  consists  of  100  parts  of  copper  and  12  of  tin,  with  or  without  a  little brass.  • 

954.  Tutenag,  called  also  white  copper,  is  a  Chinese  metal,  the  method  of  preparing 
which  is  not  known  in  this  country :  but,  when  analysed,  it  is  found  to  consist  of,  in  100 
parts,  copper  2-02,  zinc  1-27,  nickel  1-58,  iron  0-13.  It  is  extremely  sonorous,  and  not easily  tarnished.    It  appears  to  be  very  similar  to  our  German  silver. 

955.  The  alloys  known  among  us  by  the  names  of  German  silver,  nickel  silver,  albata, 
and  British  plate,  consist  of  zinc,  copper,  and  tin  chiefly,  but  without  any  silver,  though 
they  are  spurious  imitations  of  that  metal ;  and  as  each  manufacturer  pretends  to  have 
some  peculiar  composition  or  proportions,  it  is  impossible  to  state  these  with  accuracy. 
See  some  observations  on  them  under  "  Plate,"  Chap.  XVII. 

956.  Pewter  is  a  compound  metal,  or  an  aUoy  of  tin,  antimony,  and  lead;  but  its  com- 
position is  not  always  uniform.  There  are  three  kinds  of  pewter  in  common  use,  called 

plate  metal,  triple,  and  ley.  Plate  metal  is  said  to  be  formed  of  112  parts  of  tin,  6  or  7 
of  antimony,  and  a  small  portion  of  brass  or  copper  to  harden  it ;  it  is  the  best  kind,  and 
used  for  making  dishes.  The  sort  termed  triple  is  used  for  ale-house  pots,  and  is  com- 

posed of  lead  and  tin,  with  a  little  brass.  The  ley  pewter,  used  for  wine  and  spirit  mea- 
sures, has  more  lead.  Lead  being  a  cheaper  metal  than  tin,  it  is  the  interest  of  the 

manufacturer  to  employ  as  much  as  he  can  of  the  former  metal ;  and,  consequently, 
pewter  is  apt  to  contain  too  much  of  it. 

Lead,  being  a  noxious  metal,  danger  was  apprehended  from  its  employment  in  this 
way ;  and  the  French  government  appointed  a  commission  of  some  very  able  chemists  to 
examine  the  subject.  They  found  that  when  wine  or  vinegar  is  allowed  to  stand  in  vessels 
composed  of  an  alloy  of  tin  and  lead  in  difierent  proportions,  the  tin  is  first  dissolved, 
whilst  the  lead  is  not  sensibly  acted  upon  by  these  liquors,  except  at  the  line  of  contact  of 
the  air  and  the  liquor ;  and  no  sensible  quantity  of  lead  is  dissolved  even  by  vinegar,  after 
standing  some  days  in  vessels  that  contained  no  more  than  18  per  cent,  of  lead.  Hence 
it  was  concluded  that,  as  no  noxious  effect  is  produced  by  the  very  minute  quantity  of 
tin  which  is  dissolved,  pewter  may  be  considered  as  a  safe  material  when  it  contains  about 
80  per  cent,  of  tin :  and,  where  vessels  are  intended  merely  for  measures,  a  much  less 
proportion  of  tin  may  be  allowed.  But  the  common  pewter  of  Paris  was  found  to  contain 
no  more  than  25  to  30  per  cent,  of  tin,  and  the  remainder  was  lerfd :  there  is  reason  to 
fear  that  this  is  also  the  composition  of  our  common  pewter :  if  so,  malt  liquor,  and  parti- 

cularly porter,  always  containing  more  or  less  acetic  acid,  cannot  fail  to  dissolve  some  of 
the  deleterious  metal. 

It  has  been  just  stated  that  vinegar  dissolves  a  very  small  portion  of  the  lead  as  well  as 
of  the  tin,  just  at  the  surface  of  the  fluid  where  the  acid  is  in  contact  with  the  metal  and 
the  air ;  and  there  may  thus  be  occasionally  cases  where  the  dissolved  lead  may  pass  into 
our  food  and  drink :  for  instance,  where  vinegar  is  distilled  through  a  pewter  worm, 
traces  of  lead,  as  well  as  of  tin,  have  been  discovered  in  the  vinegar.  The  use  of  such 
pewter  as  contains  much  lead,  for  any  vessels  where  food  or  drink  are  concerned,  should 
therefore  be  as  much  as  possible  avoided. 

957.  Britannia  metal,  or  Prince's  metal,  has  lately  come  much  into  fashion,  and  has 
superseded  the  employment  of  ordinary  pewter  in  a  great  many  articles  of  common  use :  this 
alloy  is  composed  of  3^  cwt.  of  best  block  tin  :  28  lbs.  of  antimony  ;  8  lbs.  of  copper,  and 

8  lbs.  of  brass.  It  takes  a  high  polish,  and  does  not  readily  tarnish  :  when  kept  pci-fectly 
bright  it  has  great  beauty,  far  excelling  pewter,  and  approaching  in  lustre  to  silver.  A 
quart  tea-pot  of  it  costs  only  a  few  shillings  ;  but  from  attempting  to  reduce  the  price  so 
much,  the  metal  is  frequently  made  so  thin  as  to  occasion  its  being  bulged  or  warped  by 

very  slight  accidents,  or  even  by  the  heat  of  the  water.  It  is  also  employed  for  candle- 
sticks, coffee  biggins,  and  measures  for  liquids.    It  is  not  easily  acted  upon  by  acids,  and 
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l  is  perfectly  safe.  One  of  the  most  valuable  uses  to  -which  this  metal  is  applied  is  the 
nraanufacture  of  spoons,  which  are  not  only  brighter  and  better  looking  than  pewter,  but 
l  less  apt  to  bend.  There  are  various  qualities  of  Britannia  metal,  arising  from  the  intro- 
Iduction  of  lead  into  some  of  it.    The  principal  seat  of  this  manufacture  is  at  Sheffield. 

958.  Bidder;/  ware  is  made  in  India,  and  receives  its  name  from  the  place  of  its 
rmanufacture.  Biddery,  a  large  city  about  sixty  miles  north-west  from  Hyderabad. 
IWhen  its  metallic  colour  is  brought  out,  it  resembles  pewter  or  zinc.  Dr.  Hayne 
i informs  us  that  it  is  composed  of  16  oz.  of  copper,  4  oz.  of  lead,  and  2  oz.  of  tin:  these 
jare  melted  together,  and  to  every  3  oz.  of  the  alloy,  16  oz.  of  spelter  is  added.  The 
[people  of  the  east  prefer  making  it  black,  and  inlaying  it  with  silver  with  great  labour : 
I  the  colour  is  given  by  dipping  the  articles  into  a  solution  of  sal-ammoniac,  saltpetre,  com- 
imon  salt,  and  blue  vitriol. 

959.  Speculum  metal  consists  of  32  parts  copper,  15  tin,  1  brass,  1  silver,  and  1 
aarsenic. 

960.  Type  metal:  lead  hardened  by  antimony,  with  some  copper  and  brass. 
961.  Hard  solder  consists  of  2  pounds  copper,  and  1  pound  tin. 
962.  Soft  solder  :  two-thirds  tin  and  one-third  lead. 

Sect.  XVII. 

SUBSTANCES  FOB  SCOURING  AND  POLISHING. 

Few  things  in  domestic  economy  are  less  understood  than  these  operations,  although  so 
I  much  practised. 

963.  To  remove  dirt  or  discoloration  of  any  kind  from  the  surfaces  of  various  utensils  or 
I  other  articles  of  furniture,  and  to  restore  the  polish  they  have  lost,  demands  an  intimate 
1  knowledge  of  the  nature  of  the  materials  to  be  operated  upon,  as  well  as  of  those  which 
:  are  employed  in  effecting  the  change  :  otherwise  infinite  damage  may  be  done  that 
(  cannot  be  remedied.    With  respect  to  metallic  vessels,  it  is  necessary  to  know  whether 
•  they  consist  only  of  one  metal  in  the  solid,  or  whether  that  seen  on  the  outside  is  merely s  superficial,  as  is  the  case  of  tinned  copper  and  iron,  silver  plate,  and  gilt  articles,  which 
1  may  be  entirely  destroyed  by  the  same  process  that  might  be  safely  used  for  solid  copper, 
i  iron,  silver  or  gold.    In  many  cases  the  dirt  is  to  be  removed  from  culinary  vessels  by 
•  some  substance  that  will  soften  or  dissolve  it,  as  soaking  in  cold  or  hot  water :  or  if  oily 
I  or  greasy,  by  the  use  of  alkali,  or  other  means  sufficiently  well  knovrn  in  the  scullery. 
.  But  when  recourse  must  be  had  to  materials  that  act  only  mechanically,  by  grinding  or 
'  wearing  away  what  is  to  be  removed,  attention  must  be  paid  to  the  natm-e  of  the  mecha- 
1  nical  process,  to  prevent  errors  and  misconceptions.  It  is  necessary  first  to  observe  that 
I  no  surface,  however  smooth,  is  absolutely  so.  The  difference  between  a  surface  which  is 
1  level  or  flat  but  rough,  and  one  that  is  smooth  and  polished,  consists  only  in  the  mag- 1  nitude  of  the  inequalities  with  which  they  are  both  covered.  When  these  are  visible  to 
I  the  eye,  the  surface  is  called  rough  ;  but  when  the  inequalities  are  so  minute  that  none 
I  can  be  seen  by  the  naked  eye,  we  say  that  it  is  smooth ;  and  when  they  are  still  smaller, 
)  so  as  to  be  perfectly  invisible  with  a  magnifier,  and  to  reflect  most  of  the  light  in  one I  direction,  we  say  that  the  surface  is  polished. 

964.  In  the  commencement  of  the  process  of  polishing  any  substance,  they  begin  by  grind- i  ing  down  the  surface  so  as  to  reduce  it  to  a  level,  by  means  of  some  coarse  sandstone  or 
1  cuttmg  powder  like  sand,  or  emery  and  water.  When  the  surface  is  rendered  flat,  it  will 
1  be  seen  covered  with  an  infinity  of  deep  scratches  in  all  directions,  made  by  the  powder I  employed.    A  continuance  of  grinding  with  the  same  substance  would  not  make  the 
■  surface  any  smoother,  and  therefore  a  new  material  for  grinding,  the  particles  of  which :  are  smaUer,  is  now  necessary.  This  wears  down  the  surface  still  further  ;  the  former 
r  scratches  are  all  obliterated,  but  the  surface  is  equally  covered  with  scratches,  only  they ;  are  all  of  a  smaller  character.    As  finer  and  finer  powders  are  employed,  so  the  scratches 
■  will  be  diminished  in  magnitude,  though  not  in  number,  untd  at  last  by  employing  an .extremely  fine  polishing  powder,  the  greatest  diminution  in  the  size  of  the  scratches,  and 1  consequently  the  highest  degree  of  polish,  is  obtained. 

965  This  being  Ike  true  nature  of  polishing,  it  may  be  readily  seen  how  very  essential I  It  is  that  the  nature  of  all  polishing  substances  should  be  well  understood,  in  order  to 
<  determine  which  ought  to  be  employed  in  each  particular  case,  that  the  process  may  be .  effected  in  the  best  manner.  For  example,  let  us  consider  the  method  of  polishing  any 1  pieces  of  metal.  At  first  the  surface  must  be  got  perfectly  level,  and  tolerably  smooth 
1  by  rolling,  hammering,  or  other  mechanical  process.    Next  it  must  be  rubbed  with  a 
■  coarse  powder,  consisting  of  hard  particles,  as  sand,  or  coarse  emery,  which  will  scratch ;  It  all  over,  and  reduce  the  general  surface  to  an  accurate  level.  By  using  finer  sand  or 
[finer  emery,  the  size  of  the  scratches  will  be  reduced.  After  that  another  powder  m'ust tbe  employed,  still  finer,  perhaps  washed  emery;  and  next  tripoli,  or  rotten  stone  which 
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are  finer  and  softer  still.  To  lessen  the  danger  of  large  scratches,  great  care  must  be taken  that  no  coarse  particle  get  mixed  with  the  fine ;  and  to  facilitate  the  rubbing,  oil  is  also used  ;  but  It  IS  to  be  observed  that  the  oil  itself  can  have  no  efil-ct  in  producing  scratches 
or  wearing  away  ;  it  merely  facilitates  the  motion  of  the  substances  used  for  this  purpose.' 966.  Fur  taking  the  rust  out  of  iron  or  steel,  where  it  has  gone  deep,  or  for  wearing 
away  any  surface  of  stone,  marble,  &c.,  substances  must  be  fii-st  employed,  such  as  sand, 
sandstone,  emery,  pounded  glass,  &c. ;  and  these  must  be  used  either  with  a  piece  of  wood, 
leather,  or  cloth,  with  or  without  water.  For  taking  out  the  scratches  left  by  these,  and producing  a  polish,  polishing  powders  must  be  used,  each  one  finer  than  the  other,  as 
tripoli,  putty  (the  name  for  oxide  of  tin,  not  glazier's  putty),  crocus  martis,  whiting, cuttle-fish  bone,  &c.  ;  and  for  giving  the  highest  polish,  some  of  these  substances  washed extremely  fine,  and  used  with  oil  on  leather,  felt,  or  some  similar  material 

967.  When  the  surface  of  any  hard  substance  is  to  be  rubbed  off,  common  sand  is  perhaps 
the  substance  most  frequently  employed.  It  consists  of  minute  fragments  or  broken  pieces  of 
the  mineral  called  quartz,  and,  to  be  understood,  should  be  examined  by  a  magnifying 
glass.  The  grains  of  which  it  consists  are  hai-der  than  glass,  which  it,  of  course,  can grind  down.  Coarse  sand  consists  of  large  grains  ;  fine  sand  of  smaller.  Sand  is  never 
so  fine  as  not  to  make  scratches  visible  to  the  naked  eye,  and  therefore  it  must  carefully 
be  excluded  from  finer  polishing  powders.  It  is  only  to  be  used  where  much  of  the 
surface  is  to  be  removed,  or  where  the  articles  are  of  such  a  nature,  that  a  scratch  on  the 
surface  is  immaterial.  Sand-paper,  so  well  known  for  scouring,  is  made  by  sifting  clean sand  on  paper  previously  covered  with  an  adhesive  substance. 

968.  Bath  brick.  This  is  a  soft  kind  of  brick,  the  powder  of  which  is  much  employed 
in  scouring  bright,  many  articles  of  fui-niture,  as  brass  candlesticks,  knives  and  forks,  &c. 
The  particles  of  this  are  not  nearly  so  hard  as  those  of  sand.  The  latter  from  hardness 
are  seldom  bruised  much  finer  in  the  process  of  scouring;  but  those  of  the  brick  are 
broken  readily  into  smaller  pieces  during  the  operation,  and  do  not  leave  those  scratches 
that  appear  after  the  use  of  sand  :  at  the  same  time  that  they  have  sufiicient  sharpness  to 
remove  a  portion  of  the  surface. 

969.  Common  brick-dust  is  a  soft  red  brick  of  a  similar  nature,  reduced  to  powder. 
970.  Emery  is  a  substance  which  is  the  most  powerful  in  grinding  down  surfaces,  from 

the  extreme  hardness  of  its  particles,  which  are  harder  than  sand  ;  but  it  is  too  expensive 
for  common  use,  and  is  only  employed  on  particular  occasions,  where  it  is  required  to  rub 
rust  out  of  metals,  or  remove  defects  by  grinding  down  a  considerable  portion.  Emery 
is,  in  fact,  a  variety  of  comndum,  the  hardest  known  substance  except  diamond.  It  is 
brought  to  us  in  lumps  from  the  isle  of  Naxos,  in  the  Archipelago,  and  it  is  bruised  to  powder 
in  a  powerful  stamping  mill,  and  is  then  sifted  into  various  degrees  of  fineness.  It  is  used 
with  oil  or  with  water,  according  to  the  particular  case. 

971.  Emery  paper  is  made  of  various  degrees  of  fineness,  in  the  same  way  as  sand-paper, 
and  is  more  convenient  than  the  powder  of  emery. 

972.  Emery  cloth  is  much  superior  to  emery  paper  for  the  purpose  of  cleaning  furniture 
and  utensils  of  iron  and  steel.  There  is  a  great  consumption  of  sand-paper  and  of  emery 
paper  in  private  families  ;  but  paper  is  so  brittle  that  it  will  not  hold  together  after  having 
been  used  a  little  while,  and  unfortunately  this  happens  just  when  its  quality  as  a  polisher 
is  the  best  from  the  coarser  grains  of  sand  or  emery  having  been  rubbed  off.  By  sub- 

stituting the  cheapest  kind  of  calico  for  paper,  an  article  has  been  produced,  the  durability 
and  utility  of  which  more  than  compensates  for  the  additional  cost.  It  is  easily  prepared. 
The  calico  is  strained  on  stretching  frames,  after  having  been  wetted  with  warm  size 
made  by  dissolving  2  lbs.  of  glue  in  6  quarts  of  warm  water,  and  then  mixing  in  2  quarts 

of  water  that  has  been  boiled  with  half  an  ounce  of  alum,  and  6  ounces  of  flour.  'VMien 
this  size  is  dry,  another  coat  of  stronger  size  is  to  be  laid  on,  composed  of  4  lbs.  of  glue 
dissolved  in  3  quarts  of  warm  water,  one  pint  of  the  first  size,  together  with  one  ounce  of 
gum  arable,  and  another  of  gum  tragacanth.  While  this  strong  size  is  yet  wet,  the  emery, 
sand,  or  glass  powder,  is  to  be  sifted  on  as  nearly  as  possible,  and  the  calico  again  set  to 
dry,  and  afterwards  brushed  to  remove  the  loose  particles.  A  second  coating  of  strong 
size  is  then  laid  on,  and  this  is  to  be  covered  with  another  sifting  of  emery,  &c.  When 
dried  and  brushed,  it  will  then  be  fit  for  use.    (^Trans.  Soc.  Arts.) 

973.  Gla^s-paper  consists  of  paper  covered  with  powdered  glass  j  it  is  sharper  than 
sand-paper. 

974.  Tripoli  is  a  pulverulent  substance,  brought  from  the  Contineni,  and  is  much  used 
as  a  polishing  powder.  It  is  of  a  silicious  nature,  and  hence  its  power  of  rubbing  down 
rapidly  most  substances,  while  its  extreme  fineness  does  not  cause  visible  scratches. 

97.0.  liotten  stone  is  a  variety  of  tripoli  almost  peculiar  to  England,  and  found  in 

Derbyshire  and  North  AV'ales.  It  is  extremely  valuable  for  giving  the  last  polish  to 
metals,  glass,  and  even  hard  stones. 

976.  Chalk  is  a  pure  carbonate  of  lime,  which  exists  in  vast  strata  in  England  ;  when 

burned  in  a  kiln  it  makes  lime,  from  the  carbonic  acid  being  driven  ofi'  by  the  heat.  Chalk, 
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^ifore  it  is  bumed,  is  not  at  all  caustic  like  lime,  and  is  extremely  useful,  not  only  for 
mrkiug,  but  for  scouring  and  cleaning  various  articles,  and  for  many  purposes  in  the 
|ss. 
p)77.  Whiting  is  chalk  entirely  freed  from  the  small  quantity  of  sand  which  is  some- 
fcaes  in  it,  consequently  it  does  not  scratch  any  thing  cleaned  -with  it,-as  chalk  may 
rbhaps  do.  In  every  other  respect  it  is  the  same  thing  as  chalk.  The  French  Meudori 
iiite  is  the  same  ;  but  the  substance  called  French  chalk  is  very  different :  it  is  a  greenish 
rsy  stone,  translucent,  and  of  an  unctuous  feel,  used  to  mark  woollen  cloth,  and  to  take 
I ;  grease :  it  is  not  calcareous,  but  is  a  compact  kind  of  talc,  consisting  of  silica  and 
lignesia. 
;')78.  Putti/  of  tin  is  a  powder  which  consists  of  the  oxide  of  tin,  much  used  in  polishing 

L\ss  and  other  hard  substances,  and  quite  different  from  glaziers'  putty. 
',079.  Butch  rushes,  commonly  used  for  polishing  wood  and  ivory,  are  the  stems  of 
itnts,  called  by  botanists  Equisetum  hyemale.  This  plant  owes  its  polishing  property  to 
i  ircumstance  that  would  not  be  suspected,  to  the  edges  observed  in  its  sides  being 
wered  with  a  series  of  little  points  of  flint  set  on  like  the  teeth  of  a  saw.  This  may  be 
iiide  evident  by  burning  a  piece  carefully,  and  holding  up  to  the  light  what  remains 
(consumed :  the  little  silicious  points  will  be  found  to  be  arranged  spirally  and  syme- 
ically. 
5)80.  Wheaten  and  oaten  straw  reduced  to  ashes  are  also  found,  by  the  experience  of  our 
■jd  housewives,  to  be  good  polishers  of  their  brass,  mUk,  and  other  vessels,  without  the 
j3se  being  at  all  suspected  by  them.  It  is  a  curious  fact  that  this  is  owing  to  an  actual 
mting  of  flint  that  covers  the  outside  of  the  straw,  like  a  varnish,  and  which  gives  its 
litre ;  and  this  flint  coating  is  not  destroyed,  but  remains  after  the  combustion. 
iiSl.  The  process  of  scouring  pans  will  be  described  under  the  article  "Cleaning  the 
itirtments."    Soap  will  be  treated  of  under  the  "Laundry." 
yiS2.  Fuller's  earth,  a  substance  useful  in  removing  greasy  spots,  was  formerly  con- 
fered  as  indispensable  in  the  process  of  fulling  or  thickening  of  cloth,  usually  termed 
ling,  and  for  scouring  them  and  worsteds,  and  on  that  account  the  exportation  of  it  was 
i'bidden  ;  but  lately  they  have  contrived  means  of  effecting  the  same  purposes  by  soap 
1 1  other  substances,  and  fuller's  earth  is  less  used.  It  is,  however,  a  material  employed  in 
iiinestic  economy,  for  removing  spots  of  oil  from  boarded  floors,  and  cleansing  greasy  ves- 
s  5  of  various  kinds,  &c.  Although  usually  spoken  of  as  being  of  a  saponaceous  quality,  it 
■  1  none  of  the  ingredients  of  soap  in  its  composition,  consisting  almost  entirely  of  alumina 
Sfine  clay,  and  silicious  earth  ;  the  latter  in  the  largest  proportion.  Every  clay  that  has 
BQe  unctuosity,  that  is,  which  will  receive  a  polish  when  the  nail  is  rubbed  on  it,  will, 

ssome  degree,  answer  for  fulling  ;  but  not  so  well  as  proper  fuller's  earth,  which  is  dis- 
cguished  from  common  clay  by  its  falling  to  pieces  in  water  with  a  slight  crackling 
-se,  instead  of  making  a  paste  with  it,  as  clay  does.  When  good,  it  is  of  a  dull  greenish 
•ly  colour,  and  the  best  is  dug  in  Buckinghamshire  and  Surrey.  The  detersive  or  ab- 
bbing  power  of  fuller's  earth,  consisting  chiefly  in  the  alumina,  this  ingredient  ought  to 
!im  one  fifth  of  the  whole  ;  but  not  more  than  one  fourth,  lest  it  should  be  too  tenacious. 

'•)83.  Sponge  is  a  marine  production,  now  classed  as  belonging  to  the  animal  kingdom, 
haough  this  was  for  a  long  time  doubted.  It  is  composed  of  minute,  elastic  fibres,  in- 
'.Jaced  together,  somewhat  like  a  felt.  From  its  property  of  readily  imbibing  water, il  parting  with  it  as  readily  when  squeezed,  it  is  particularly  useful,  and  is  well  known 
aan  instrument  for  cleaning.  It  is  brought  from  the  Mediterranean  and  other  seas,  in 
;ich  it  grows  at  the  bottom,  and  is  dived  for.  When  it  first  comes  over,  it  has  often  a 
•aat  deal  of  sand  in  it,  which  must  be  carefully  cleaned  out.  The  best  is  extremely  soft 
il  fine  to  the  touch,  and  sells  for  considerably  more  than  the  common  kind.  If  care- 
ivy  used,  sponges  are  very  durable. 
't84.  Black-lead  is  a  well-known  substance,  much  employed  for  giving  a  black  shining iface  to  cast-iron  grates,  fenders,  and  other  articles  of  furniture  of  this  kind.  Notwith- 
jQding  its  name,  it  has  no  connection  with  the  metal  lead,  nor  is  there  any  lead  in  its 
aiposition.  It  is,  indeed,  a  mineral  substance  dug  out  of  the  earth  in  many  countries, 
luumps,  which  are  reduced  to  powder  when  sold  for  the  use  of  the  chambermaid.  It 
Insists  essentially  of  carbon  with  a  little  iron,  and  the  finest  varieties  are  employed  for 
kking  the  black-lead  pencils  for  drawing  ;  the  best  of  the  latter  kind  is  dug  at  Borrow- 

in  Cumberland  ;  but  the  common  black-lead  is  found  in  many  other  places  ;  a  good 
11  comes  from  Germany  and  Spain.  There  are  several  qualities  of  it:  the  best  is  the 
lapest  in  the  end :  some  is  much  adulterated.  The  goodness  is  known  by  observing 
1  brightness  of  the  polish  it  will  give  with  the  least  trouble  ;  for  though  nuiny  things 
yy  increase  the  apparent  quantity,  there  is  no  known  addition  but  what  must  impair 
•  i  quality. 
'"S.O.  Sulphur,  called  also  brimstone,  is  an  extremely  inflammable  substance,  dug  out  of 
ti  earth  in  various  countries,  and  considered  as  a  volcanic  production  :  or  it  is  procured 
m  mineral  substances,  of  which  it  is  a  constituent.    The  most  usual  employment  of 
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it  in  domestic  economy,  is  for  matches,  which  are  made  by  dipping  slips  of  wood  in 
melted  sulphur.  The  sufl'ocating  property  of  a  brimstone  match  is  well  known ;  but  tlie explanation  of  it  is  not  so,  generally.  When  heat  is  applied  to  sulphur,  it  intlames,  and 
combines  witii  the  oxygen  of  the  atmospliere,  forming  an  acid  gas,  called  sulphureous  acid 
qas ;  this  is  the  fume  which  rises  from  a  brimstone  match,  and  which  has  a  sharp  suffo- 

cating smell.  When  this  gas  or  vapour  comes  in  contact  with  water,  the  latter  absorbs  it 
to  a  considerable  extent,  and  when  the  water  is  saturated  with  it,  it  makes  sulphuric  acid, 
or  oil  of  vitriol,  a  strong  acid  which  lias  more  oxygen  than  the  sulphureous  acid.  The 
common  roll  sulphur  does  not  differ  essentially  (being  only  less  pure)  from  flowers  of  sulphur, 
used  as  a  medicine.  Sulphur  is  one  of  the  simple  bodies  or  elements,  and  is,  therefore, 
incapable  of  alteration,  although  it  may  combine  with  other  bodies,  and  thus  form  new 
compounds.  It  is  common  for  those  unacquainted  with  a  little  chemistry,  to  call  by  the 
name  of  sulphur,  and  sulphureous,  a  multitude  of  things  which  have  no  "connection  with it ;  as,  for  instance,  the  fumes  of  burning  charcoal  ;  and  this  leads  to  absurd  reasoning, 
and  to  tlie  wrong  application  of  terms.  Among  the  familiar  uses  of  sulphur,  we  may 
mention  the  property  which  its  fumes  have  of  bleaching  straw  bonnets  ;  and  it  is  likewise 
employed  by  the  cooper.    (See  "  Wine.") 

CHAP.  IV. 

GLLDING. 

98G.  Some  knowledge  of  the  nature  of  this  kind  of  ornamental  work,  and  the  process 
employed  in  producing  it,  is  necessaiy,  with  a  view  to  preserve  it  in  a  proper  manner 
and  to  prevent  its  being  damaged  by  wrong  treatment. 

987.  Gilding,  in  general,  may  be  described  as  the  art  of  covering  certain  substances  wit 
gold,  either  in  very  thin  leaves,  in  powder,  or  in  amalgam  by  quicksilver,  according 
the  material  to  which  it  is  applied,  and  to  the  object  in  view.  Wood,  leather,  paper,  an 
similar  substances,  are  gilt  by  fastening  on  leaves  of  gold  by  means  of  some  cement :  b 
metals  are  gilt  cliiefly  by  a  chemical  process,  called  amalgamation  ;  or,  as  has  lately  be 
discovered,  by  the  action  of  galvanism.  Gilding  on  wood  is  the  most  general,  being  us 
for  various  mouldings  and  ornaments  in  apartments,  and  on  articles  of  furniture,  as  chai 
picture  frames,  &c. 

988.  Gold  has  not  only  the  advantage  of  a  rich  colour  and  splendid  lustre,  but  also  that 
unalterabilibj  in  the  air,  retaining  its  metallic  appearance  and  beauty  in  aU  weathers,  and 
for  an  indefinite  length  of  time,  which  is  owing  to  its  property  of  not  rusting  or  oxidating 
by  the  ordinary  causes.  Its  great  value  and  ductility  led  the  ancients,  as  well  as  the 
moderns,  to  extend  it  into  very  thin  leaves,  for  the  purpose  of  appl3'ing  it  to  the  surfaces 
of  other  bodies,  so  as  to  imitate  the  solid  metal  ;  and  it  is  astonishing  to  wliat  a  degree  of 
thinness  gold  is  extended  by  the  gold  beater. 

989.  The  gold  for  this  purpose  must  be  very  pure,  and  it  is  hammered  out,  or  beat,  after  it 
has  been  rolled  as  thin  as  paper,  by  being  put  between  the  leaves  of  a  book  of  parchment 

and  extremely  thin  skins,  called  gold  beaters'  skin  ;  the  book  is  then  laid  upon  a  block  of 
marble,  and  beat  with  a  heavy  hammer.  When  the  leaves  of  gold  are  extended  to  the 
full  size  of  the  book,  they  ai-e  divided,  and  each  portion  is  placed  between  the  leaves  of 
another  book  which  is  hammered  as  before.  This  process  is  continued  till  the  requisite 
thinness  is  acquired.  The  thinness  of  gold  leaf  is  quite  surprising;  it  has  been  calcu- 

lated that  it  does  not  exceed  the  5^^3:15  part  of  an  inch. 
990.  77(6  sort  of  gilding  on  mood,  called  oil  gold,  cannot  be  burnished,  and  is  always  of 

the  natural  colour  of  unwrought  gold.  It  has  the  advantage  that  it  may  be  washed  and 
cleaned  with  water,  which  burnished  gold  never  can.  It  is  often  used  for  picture  frames, 
parts  of  furniture,  and  mouldings  of  apartments ;  as  it  stands  the  weather,  it  is  also  em- 

ployed for  out-door  work.  To  gild  in  oil,  the  wood,  after  being  properly  smoothed,  is 
covered  with  a  coat  of  what  is  termed  gold  size,  made  of  drying  linseed  oil,  mixed  with 
yellow  ochre.  When  this  has  become  so  dry  as  to  adhere  to  the  fingers  without  soiling 
them,  or  is  fac/iy,  as  the  gilder  expresses  it,  the  gold  leaf  is  laid  on  with  great  care  and 
dexterity,  and  pressed  down  with  some  cotton  wool.  Any  places  that  have  been  missed 
are  covered  with  small  pieces  of  gold  leaf,  and  when  the  whole  is  quite  dry,  the  ragged 
bits  are  rubbed  off  with  the  cotton.  This  is  by  ftir  the  easiest  mode  of  gilding  ;  any  other 
metallic  leaves  may  be  applied  in  a  similar  manner.  Pale  leaf  gold  has  a  greenish  yellow 
colour,  and  is  an  alloy  of  gold  with  silver.  Dutch  gold,  which  is  brought  from  Holland, 
is  in  fact  only  copper  leaf  coloured  yellow  by  the  fumes  of  zinc.  It  is  much  cheaper 
than  true  gold  leaf,  and  is  very  useful  where  large  quantities  of  gilding  are  wanted  in 

places  where  it  can  be  defended  'from  the  weather,  by  being  covered  with  varnish ; 
but  it  changes  colour  if  exposed  to  moisture.    It  is  only  a  cheap  substitute  for  true 
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iilding,  useful  wliere  durability  is  not  required,  and  is  that  -which  is  used  so  profusely  at 
rresent  in  our  paper  hangings.  Silver  leaf  is  prepared  in  the  same  manner  as  that  of  gold, 

uat  it  is  liable  to  tarnish,  except  it  be  well  secured  by  varnish.  It'  covered  with  a  trans- 
aarent  vellow  varnish,  it  has  much  the  appearance  of  gold.  Japanncr's  gilding  is  where 
maments  are  drawn  in  gold  upon  japanned  work,  and  is  often  seen  in  folding  screens, 
iiad  cabinets,  &c.  The  ornaments  are  formed  by  a  camels'  hair  pencil,  with  japauners'  gold 
i:ze,  made  by  boiling  linseed  oil  with  gum  animi,  and  a  little  vermilion.  When  the  size 
1 1  nearly  dry,  gold  powder  or  gold  leaf  is  applied.  It  is  to  be  understood,  that  in  all  cases 
hhere  gold  has  been  fixed  on  by  means  of  linseed  oil,  it  will  bear  being  washed  without 
pnming  off. 
i  991.  Burnished,  or  water  gilding,  is  much  more  difficult  ;  and  as  it  cannot  bear  being 
eetted,  is  only  fit  for  work  to  be  always  kept  within  doors.  For  this  method  of  gilding, 
lee  wood  is  first  covered  with  four  or  five  coats  of  whiting  and  size  ;  and  that  the  gilding 
ic.ould  be  perfect,  it  is  necessary  that  there  should  be  a  sufficient  body  of  whiting.  When 
eese  are  dry,  they  are  laid  over  with  a  coat  of  gold  size  made  of  Armenian  bole,  a  little 
aax,  and  some  parchment  size.  When  the  size  is  dry,  a  portion  of  the  surface  is  wetted 
eentifully  with  clear  water  and  a  soft  brush,  and  a  leaf  of  gold  is  dexterously  applied,  so 
:  almost  to  float  on  the  water,  when  it  instantly  settles  down  and  adheres  to  the  size, 
rreat  care  must  be  taken  not  to  suffer  any  of  the  water  to  come  over  the  gold,  or  a  stain 
il  U  be  produced.  When  the  whole  is  cpvered  with  gold  leaf,  the  elfect  is  what  the 
IJders  call  matt,  or  the  natural  colour  of  gold  not  burnished.  Such  parts  as  are  required 
Ihe  burnished  are  rubbed  over  with  a  burnishing  tool  of  agate.  Ornaments  executed 
rrtly  matt,  and  partly  burnished,  have  a  very  rich  effect,  which  is  seen  in  most  picture 
mmes. 
,1992.  We  have  stated  that  burnished  gilding  cannot  be  cleaned  with  water,  though  oil  gold 
my;  but  the  matt  portion  of  water  gilding  is  so  like  oil  gold  as  not  to  be  distinguished  by 
;  inexperienced  eye  :  and  it  may  be  very  desirable  to  know,  in  that  case,  by  which  of 

I' 5  two  processes  it  has  been  executed,  with  a  view  to  cleaning  it  when  soiled  by  flies  or 
tiaerwise.  This  may  be  ascertained  by  observing  in  some  crack  or  crevice  whether  the 
Idd  is  laid  on  a  coat  of  whiting  ;  and  if  there  be  no  other  method,  a  small  scratch  with  a 
itife  may  be  made  in  some  unimportant  part  to  ascertain  the  fact.  On  account  of  the 
ppossibility  of  washing  water  gilding  without  injury,  it  is  necessary  to  take  great  care 
pprotect  it  from  flies,  or  other  causes  of  soiling  it,  particularly  in  the  summer  season,  by 
vvering  it  over  with  some  fabric  of  threads  woven  like  a  very  fine  net,  as  it  is  observed 
lat  flies  instinctively  avoid  any  thing  in  the  shape  of  a  net.  Frames  which  have  been 
eecuted  in  water  gilding  are  sometimes  required  to  be  regilt :  this  cannot  be  done  with- 
I;  taking  off  the  whole  of  the  whiting,  and  commencing  the  process  again,  which  is  ex- 
>3sive.  When  this  is  done,  the  frames  may  be  either  re-gilt  in  the  water  or  in  the  oil 
mner  ;  and  as  the  last  is  much  the  cheapest,  it  is  sometimes  preferred.  We  have  ob- 
vved  that  oil  gildmg  cannot  be  burnished. 

CHAP.  V. 

BRONZING. 

1993.  Bronzing  is  a  method  of  colouring  wood  or  plaster  of  Paris,  so  as  to  imitate  bronze, 
tst,  the  article  is  to  be  painted  of  a  dark  colour,  such  as  bronze  acquires  when  it  has 
im  very  long  exposed  to  the  air,  or  when  buried  under  ground.  This  colour  is  produced 
^grinding  a  mixture  of  Prussian  blue,  verditer,  and  spruce  ochre,  in  oil.  What  is 
ieed  bronze  poivder,  sold  in  the  shops,  is  now  to  be  applied,  just  before  the  oil  paint  is 
We  dry,  to  the  prominent  parts,  where  the  metal  is  supposed  to  have  acquired  some 
ixe  by  being  rubbed  against.  The  bronze  powder  may  be  rubbed  on  by  a  ball  of  cotton 
[>bl,  or  in  a  similar  manner.  Bronzing  has  the  advantage  of  wearing  well,  keeping 
uin,  and  giving  effect  to  other  colours. 

CHAP.  VI. 

JAPANNING  AND  VARNISniNG. 

994.  Jajmnning  is  a  very  hard  kind  of  varnishing  that  derives  its  name  from  being  an 
klation  of  what  we  see  on  the  cabinets  originally  brought  from  the  island  of  Japan. 
i)9.5.  The  true  japan,  as  practised  in  Japan  and  China,  is  produced  by  a  kind  of  liquor 
ryarnish  peculiar  to  those  countries  ;  and  it  is  said,  that  it  is  of  a  poisonous  nature,  and 
larious  to  the  persons  using  it.    It  is  the  juice  of  a  tree  which  has  the  appearance  of 

P  2 
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cream  when  it  issues  from  an  incision,  but,  by  undergoing  certain  processes,  and  being 
mixed  with  charcoal  or  lampblack,  it  becomes  dry,  and  of  a  deep  black.  It  is  then 
polished  and  varnished  with  some  peculiar  oil  varnish,  after  having  been  sometimes 
painted  and  gilt.  In  whatever  manner  this  japan  is  produced,  it  is  evidently  of  very  ex- 

cellent quality,  and  the  Eastern  furniture  covered  with  it  is  valuable  on  account  of  its 
containing  genuine  specimens  of  the  art  of  decorative  painting  in  these  countries. 

Formerly  a  great  deal  of  this  species  of  lacquered  or  varnished  furniture  was  brought 
from  Canton  in  China.  Although  it  was  somewhat  inferior  to  that  of  Japan,  it  was  a 
beautiful  manufacture,  and  when  introduced  into  Europe  was  highly  appreciated ;  but  the 
improvements  in  our  own  productions  have  reduced  the  quantity  in  demand.  These 
articles  consist  of  magnificent  folding  screens,  cabinets,  and  other  things  in  daily  use: 
among  the  Chinese. 

996.  Our  vamishes  called  japans,  and  which  are  used  for  tea-boards,  tables,  chairs,  coach 
pannels,  snuff-boxes,  and  other  articles,  differ  considerably  from  the  Indian,  but,  when  well 
executed,  are  very  beautiful,  and  generally  much  better  painted.  Japanning  is  executed 
upon  various  substances,  as  metal,  wood,  papier -machee,  and  leather  ;  and  the  process  varies 
in  some  degree,  according  to  the  substances  to  be  covered.  When  the  substances  to  be 
japanned  are  not  perfectly  smooth,  a  ground  is  first  laid  of  strong  size  and  whiting,  in 
order  to  obtain  a  perfectly  level  surface. 

997.  Li  tlie  japanned  tea-boards,  of  which  such  vast  quantities  are  manufactured  at  Bir- 
mingham, as  the  sheet  iron  of  which  they  are  made  is  sufficiently  level  and  smooth,  no 

ground  is  necessary,  and  as  the  metal  can  endure  a  process  by  heat  which  other  sub- 
stances cannot,  the  mode  of  japanning  is  different.  For  the  common  black  japan  grounds 

in  iron  or  copper,  the  work  is  painted  over  with  drying  linseed  oil,  and  a  little  lamp- 
black ;  and  when  it  is  moderately  dry,  it  is  put  into  a  stove  heated  to  such  a  degree  as  to 

change  the  oil  black  without  burning  it.  The  heat  should  be  augmented  slowlj',  and  con- 
tinued for  a  long  time,  in  order  to  harden  the  coat  of  japan.  This  kind  requires  no 

polishing. 
998.  When  substances  not  metaUic  are  to  be  japanned,  a  different  process  must  be  fol- 

lowed. Here  the  japan  is  composed  of  shell-lac  dissolved  in  spirits  of  wine,  which,  when 
dry,  forms  an  extremely  hard  coating.  Besides  the  use  of  the  ground  or  priming  of  size 
and  whiting  mentioned,  another  was  the  saving  of  the  japan  ;  but  these  grounds  are  gene- 

rally more  or  less  liable  to  crack,  and  are  omitted  in  the  best  work.  The  colours  re- 
quired are  mixed  with  the  shell-lac  varnish^  and  sometimes  with  gum  animi,  and  nut,  or 

poppy  oil.  After  the  painting  is  completed,  the  whole  again  receives  two  or  more  coats  of 
shell-lac  varnish,  and  is  then  polished  with  a  rag  and  oil,  dipped  in  tripoli  or  rotten 
stone,  finely  powdered ;  a  cloth,  with  oil  alone,  is  used  to  finish  with.  In  this  way  the 
beautiful  papier-machce  tea-boards  are  japanned  and  painted;  likewise  snuff-boxes,  waiters, 
&c.  Heat  is  always  more  or  less  necessary  to  harden  the  japan,  but  except  in  the  case 
of  metals,  it  must  be  sparingly  used. 

999.  Japanning  is  sometimes  made  to  imitate  tortoise-shell.  This  colour  is  produced  by 
boiling  together  linseed  oil  and  amber  till  the  oil  becomes  very  thick  and  brown.  The  more 
transparent  parts  of  the  tortoise-shell  are  imitated  by  first  laying  on,  thinly,  spots  of  ver- 

milion, tempered  with  shell-lac  varnish,  or  with  drying  oil.  AVhen  the  vermilion  is  dry, 
the  whole  is  brushed  over  with  the  deep  brown  varnish. 

1000.  A  varnish  for  wood  that  will  resist  the  action  of  boiling  water  is  made  in  the  follow- 
ing manner,  and  is  much  used  in  Russia  for  vaniishing  their  wooden  bowls  for  holding 

food.  Boil  a  pound  and  a  half  of  linseed  oil  in  a  copper  vessel,  suspending  in  the  oil  a 
small  linen  bag  containing  five  ounces  of  litharge  and  three  ounces  of  minium,  both 
pulverised,  taking  care  that  the  bag  does  not  touch  the  bottom  of  the  vessel.  Continue 
the  ebullition  till  the  oil  becomes  of  a  deep  brown  colour,  then  take  out  the  bag,  and 
substitute  another  bag  containing  a  clove  of  garlic  ;  renew  this  garlic  seven  or  eight 
times,  and  put  in  the  whole  quantity  at  once.  Throw  into  the  vessel  a  pound  of  yellow 
amber,  after  having  melted  it  in  the  following  manner:  —  To  a  pound  of  well  pulverised 
amber  add  two  ounces  of  linseed  oil,  and  place  the  whole  on  a  strong  fire.  VThen  the 
fusion  is  complete,  pour  it  boiling  hot  into  the  prepared  linseed  oil,  and  let  the  whole 
continue  to  boil  for  two  or  three  minutes.  Let  it  rest,  decant  the  composition,  and  per- 
serve  it,  when  cold,  in  well-stopped  bottles.  To  lay  this  on,  the  wood  must  be  polished  ; 
and  first  a  slight  coat  of  some  colour  mixed  with  oil  of  turpentine  must  be  gi  ven  :  a  coat 
of  the  varnish  is  then  laid  on  with  a  sponge  :  when  this  is  dry,  another  coat  is  given,  and 

so  three  or  four  coats,  as  may  be  found  necessary,  taking  care  that  one  coat  is  dry  before another  is  added. 
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CHAP.  VII. 

LACQUEKING. 

1001.  Lacquering  is  a  thin  varnish  given  to  brass  luhrk,  such  as  handles  of  locks,  door- 
Liates,  &c.,  to  prevent  their  tarnisliing. 

1002.  Brass  work  may  be  re-lacquered  in  the  following  manner.  The  metal  should  be 
KSt  warmed,  and  the  followmg  lacquer  laid  over  it  evenly  with  a  soft  brush ;  or  small  articles 

i.iay  be  dipped  in  it.  Put  an  ounce  of  turmeric,  two  drams  of  annotto,  and  two  drams  of 
itffron,  into  a  pint  of  alcohol :  agitate  it  occasionally  during  a  week,  and  then  filter  it 
I!  to  a  clear  bottle.  Add  to  this  three  ounces  of  clean  seed-lac,  and  shake  up  the  bottle 
low  and  then  during  a  fortnight. 
1003.  A  lacquer  to  give  tin,  or  articles  covered  ivitli  silver  leaf,  the  appearance  of  brass. 

Ilelt,  in  separate  vessels,  two  ounces  of  gum-lac,  and  eight  ounces  of  amber;  mix  them  well 
>i>gether,  and  add  half  a  pound  of  drying  linseed  oil.  Digest  in  a  pint  phial  a  little  saffron 
I  half  a  pint  of  oil  of  tiirpentine  ;  strain  this  liquor,  and  add  to  it  some  gum  tragacanth 
cad  annotto,  finely  powdered.  Mix  this  last  compound  with  the  fonner,  and  shake  them 
eell.  It  is  by  this  varnish  that  leather  is  made  to  appear  as  if  gilded,  after  it  has  been 
ii>vered  with  silver  leaf. 

CHAP.  vni. 

HISTORY  OF  FUimiTXJKE. 

1004.  General  remarks. — Before  we  proceed  to  describe  the  various  articles  used  as 
;urniture  in  modern  dwellings,  a  short  history  of  the  subject,  considered  rather  as  a 

i  iatter  of  taste,  with  some  general  observations,  will  be  requisite,  in  order  to  prepare  the 
jader  for  understanding  and  appreciating  the  various  kinds. 
1005.  Our  object  in  giving  the  following  descriptions  and  wood-cuts  of  the  household  fur- 

it'ture  used  at  present  is,  that  young  housekeepers  may  acquire,  by  their  means,  such  a 
leneral  knowledge  of  the  subject,  as  will  be  useful  in  enabling  them  to  enquire  after,  and 
>  1  select,  those  articles  which  are  indispensable.    Not  only  is  the  expense  of  furnishing 
I  house  so  considerable  that  regard  to  economy  is  deserving  of  attention,  but  much  of  our 
'omfort  also  depends  upon  the  selection  being  judiciously  made  in  the  first  instance, 
eerhaps  almost  all  the  articles  we  are  about  to  describe  may  be  knowTi  in  a  general  way 
I I  most  persons,  yet  it  cannot  but  be  useful  to  have  them  enumerated,  classed,  and  brought 
i3fore  us,  in  one  view,  that  attention  may  be  drawn  to  them  in  a  precise  and  methodical 
Lianner :  a  task  which  has  not  yet  been  performed  in  any  work  of  this  kind. 
We  may  likewise  obsei've,  that  all  the  wood-cuts  of  the  articles  have  been  made  from 

rrawings  of  the  different  objects  actually  in  use  and  on  sale  at  the  present  period,  and  not 
vom  designs  ;  consequently  they  exhibit  the  forms  now  in  general  use  in  this  country. 

1006.  Jt  would  be  in  vain  to  attempt  tracing  the  history  of  furniture  back  to  the  remotest 
'p.riods,  as  there  are  no  materials  for  this  purpose  :  but  the  wants  of  man  being  nearly  the 
mme  at  all  times,  we  may  easily  imagine  the  general  nature  and  practice  of  this  part  of 
"omestic  economy  in  the  rudest  ages,  from  what  we  at  present  perceive  among  nations 
let  uncivilised. 

1007.  From  the  discovery  of  paintings  and  sculptures  in  tombs  cut  in  the  rocks  of  Egypt, 
l  od  from  other  researches,  we  have  been  lately  made  acquainted  with  much  of  the  domestic 
abits  of  the  ancient  Egyptians :  and  it  is  as  surprising  as  unexpected,  to  have  thus  brought 

» efore  us  the  forms,  at  least,  of  furniture  of  the  time  of  the  Pharaohs.  The  decorations  of 
;  ncient  furniture  frequently  consist  in  part  of  what  is  now  termed  the  grotesque  style  of 
rmament,  which  is  composed  of  a  whimsical  introduction  of  carving  or  painting,  repre- 
unting  parts  of  animals  mixed  with  foliage,  and  a  variety  of  other  objects  in  which  the 
imagination  is  permitted  to  revel  without  any  regard  to  probability.   In  the  late  excellent 
I  'ork  by  Sir  Gardner  Wilkinson,  on  the  Antiquities  of  Egypt,  we  see,  among  many  other 
!nings  copied  from  paintingson  the  tombs,  representations  of  Egyptian  furniture  ornamented 
I I  this  way  ;  some  of  the  chairs,  in  particular,  scarcely  diflFering  from  those  which  come  from 
li  ie  modern  upholsterer.    They  appear  to  have  been  made  of  costly  wood,  carved  and 
rnamented  with  inlaying  of  ivory,  ebony,  silver,  and  other  precious  materials,  a,  fiq. 
:60.,  is  an  Egyptian  chair  from  Wilkinson,  having  a  curved  buck,  the  seat  formed  of 
lomc  substance  woven,  probably  split  cane  :  and  the  legs  shaped  in  imitation  of  some 
■inimal  with  claws,  precisely  like  those  executed  at  ])resent ;  it  is  evident  that  the 
labinot-niakers  of  that  time  had  acquired  the  art  of  iiutting  them  together  so  firmly  as 
1  ot  to  require  the  assistance  of  cross-bars,  b  represents  an  Egyptian  lady  seated  in  a  chair, 
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nearly  of  the  form  of  those 
in  aiuodern  drawing-room. 
c  is  a  fauteuil  carved  in 
the  same  style,  and  having 
a  stuffed  seat  and  back  of 
printed  cotton,  linen,  or 
leather.  is  a  stool  wliich 
folded  like  our  camp  stools, 
and  which  was  much  used 
in  their  houses,  often  co 
vered  with  cushions, 
another  stool  of  a  ve 
usual  form. 

1008.  There  can  he 

longer  any  doubt  that  t/tes 
fashions  were  borrowed 
the  Greeks  who  visit' 
Egypt,  though  they  wer afterwards  much  improve 
by  the  refined  taste  of  that 
remarkable  people.  From 
the  Greeks  they  reached 
the  Romans,  and  have  de- 

scended to  us  after  a  period 
of  3000  j'ears.  The  custom 
of  employing  the  parts  of 
animals  in  the  ornaments 

called  grotesque  is  there- 
fore clearly  of  Egj'ptian 

^'S-  origin,  if  not  still  more 
ancient,  although  the  combination  of  those  with  foliage  and  a  variety  of  other  objects  is  the 
produce  of  the  fine  imagination  displayed  in  the  Grecian  and  Roman  schools. 

1009.  77ie  term  grotesque  is  derived  from  the  Italian  grotta;  some  antique  subterranean 
chambers  discovered  in  Rome,  having  been  found  to  have  their  walls  painted  with 
ornaments  in  this  style.  These  had  not  been  originally  built  below  the  surface  of  the 
ground,  but  had  been  buried  by  the  gi'adual  accumulation  of  soil  from  the  ruins  of 
buildings.  However  at  variance  with  truth  and  nature  are  the  combinations  called 

"  grotesques,"  they  have  been  found  to  give  delight  in  all  ages,  the  most  exquisite  taste 
having  been  exercised  in  selecting  and  bringing  together  the  most  beautiful  forms  of 
objects,  although  in  the  most  capricious  manner.  Caprice,  and  even  a  degree  of  extra- 

vagance, appears,  indeed,  essential  to  this  style,  which  aims  partly  at  exciting  surprise  by 
the  oddity  and  whimsicality  of  the  inventions.  Still  it  must  be  acknowledged,  that  it  was 
practised  by  the  ancients,  and  occasionally  by  the  moderns,  under  the  regulation  of  good 
taste  founded  upon  a  perception  of  the  beauty  of  form. 

1010.  Wliatwe  know  of  the  furniture  vsualbj  called  antique, ^hai  is,  of  the  ancient  Greeks 
and  Romans,  is  derived  from  their  sculpture,  and  from  the  classic  writers ;  but  most  of 
all,  from  the  numerous  articles  of  this  kind  dug  out  from  Herculaneum  and  Pompeii,  now 
preserved  chiefly  in  the  museum  of  Portici,  and  displayed  in  various  magnificent  pub- 

lications. From  these  sources  we  learn,  that  the  classical  nations  bestowed  the  same  care 
upon  their  furniture  as  they  did  upon  all  the  other  objects  in  which  fine  art  was  employed ; 
the  same  attention  to  style  being  shown  in  every  thing  that  has  come  down  to  us. 

The  employment  of  various  beautiful  and  expensive  woods  in  furniture  is  not  modem. 
They  were  much  in  fashion  among  the  Romans,  when  luxury  was  at  its  height.  Tables 
made  of  them  sometimes  fetched  an  enormous  price.  Cicero  is  said  to  have  given  a  sum 
equal  to  8000Z.  for  a  single  table  made  of  cypress ;  and  others  are  mentioned  as  equally 
costly.  They  were  probably  ornamented  with  ivory  and  carving.  Pliny  speaks  in  terms 
of  great  commendation  of  the  beauty  of  the  mai)le  wood  ;  and  it  apjiears  that  the  art  of 
veneering  was  known  in  his  time.  No  actual  furniture  of  this  date  has  been  preserved, 
with  the  exception  of  wliat  is  made  of  metal,  and  which  has  been  found  in  subterranean 
excavations. 

1011.  The  furniture  of  different  periods  has  always  partaken  of  the  general  taste  and 
style  of  decoration  whicli  then  prevailed,  and  it  was  in  this  respect  connected  with  the 
architecture  of  each  period :  thus  the  general  forms,  tlie  mouldings  and  ornaments,  have 
been  derived,  in  a  great  measure,  from  this  source.  We  nnist  expect  to  find,  therefore, 
that  the  general  decline  of  the  line  arU  in  lluroiie,  during  the  later  times  of  the  Roman 
empire,  affected  this  branch,  until  at  length  it  sank  into  the  general  barbarism.    Still,  in 
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lose  countries  of  southern  Europe  where  good  taste  was  once  established,  traces  of  it  are 

I  ill  noticed  by  travellers,  iu  the  forms  of  utensils  and  -various  domestic  articles. 

HISTORY  OF  FUENITUKE  IN  ENGLAOT). 

1012.  From  the  perishable  nature  of  the  materials,  and  the  vicissitudes  occasioned  by 

lie  warlike  and  unsettled  habits  of  ancient  times,  nothing  remains  to  us  of  the  i'urniture 
.:f  those  ages  when  the  nobility  and  gentry  of  England  resided  in  castles  and  embattled 
iiaansions.  Where  security  and  defence  were  more  objects  of  consideration  than  domestic 
lomfort,  it  is  probable  that  little  attention  was  bestowed  upon  mere  conveniences,  and 
litill  less  upon  ornament  in  household  furniture.  When  decoration  was  bestowed  upon 
hhe  fm-nitm-e  of  the  great,  this  was  in  the  Gothic  style  that  universally  prevailed. 

1013.  It  was  not  until  after  the  union  of  the  Houses  of  York  and  Lancaster,  when  the 

vdngdom  was  brought  into  a  settled  state,  that  refinement  began  to  be  generally  mani- 
Vested  in  the  system  of  domestic  life.    Henry  VIII.,  a  prince  who,  with  all  his  faults,  had 
I I  magnificent  spirit  and  a  taste  for  the  arts,  employed  Holbein,  during  the  intervals  of  his 
more  important  avocations,  to  make  designs  for  all  kinds  of  fui-niture,  which  in  richness 
I'ar  surpassed  any  thing  that  had  been  previously  seen  in  this  kingdom.  Holbein  was 
x)orn  at  Basle  in  1498,  and  was  instructed  in  the  arts  of  design  by  his  father.  His  talents 
iHs  a  portrait  painter  are  well  known  ;  and  he  was  possessed  of  much  invention,  as  may  be 
lieen  in  his  ornamental  works,  which,  however,  were  in  the  taste  then  prevailing  on  the 
I  Continent.  He  visited  London  at  the  request  of  Erasmus,  who  recommended  him  to  Sir 

'IThomas  More,  the  portraits  of  whose  family  gained  him  the  patronage  of  Henry  VIII. 
1014.  The  best  kind  of  furniture  which  was  used  by  the  wealthy  in  England  during 

sdeveral  succeeding  reigns,  was  either  of  Dutch  or  Flemish  workmansliip,  or  in  the  style 
lof  those  countries,  as  may  be  traced  in  the  paintings  of  the  old  masters  which  represent 
hinteriors.  In  the  oldest  furniture  of  this  kind,  the  legs  of  chairs  and  tables  were  straight, 
I'but  decorated  with  turned  ornaments,  and  sometimes  they  were  spiral :  they  had  always 
1  cross  bars  to  strengthen  them.  In  the  later  Flemish  more  of  scroll  work  was  introduced  ; 
lithe  legs  were  of  rather  lighter  forms,  and  somewhat  carved  ;  and  we  perceive  the  elements 
I'of  the  sort  of  ornament  which  was  afterwards  carried  to  such  excess  in  the  reign  of 
ILouis  XIV.  "  Flemish  chairs  of  that  time,"  Hunt  observes,  "  were  wrought  in  ebony, 
walnut,  cherry-tree,  &c.,  with  high  backs,  and  stuffed  in  one  long  upright  panel,  or  filled 
lin  with  wicker-work;  the  seats  being  also  stuffed,  and  covered  with  costly  kinds  of  mate- 
rrials,  as  various  as  their  shapes.  To  those  may  be  added  low  arm-chairs  tastefully  turned, 
:umd  carved  in  ebony,  enriched  with  ivory  knobs  and  iulayings,  chiefly  of  Italian  or  Flemish 
iimauufacture,  with  cushions  or  pillows  on  the  seats.  Besides  these  there  were  some  little 
Ligilt  chairs  for  women ;  and  long  seats,  with  backs  and  arms,  resembling  in  foim  the 
aancient  settle,  and  holding  several  persons,  were  also  much  in  use."  —  "  But  in  this  period," 
^observes  the  same  writer,  "  the  splendour  of  the  coverings  of  tables  amply  compensated 
ffor  the  rudeness  and  simplicity  of  the  work  so  concealed :  the  most  elaborate  embroidery 
rwrought  on  the  finest  grounds,  velvets  and  satins  fringed  with  gold  and  silver,  Turkey 
'.■carpets,  and  the  choicest  tapestry,  were  devoted  to  these  purposes."  To  this  we  may  add, 
t  that  this  furniture  is  in  general  but  little  adapted  for  comfort,  and  has  not  much  of  form 
I  to  recommend  it,  as  far  as  use  and  convenience  are  considered.  The  backs  of  chairs 
lalmost  upright,  sloping  very  little,  are  inconvenient :  they  are  generally  heavy  and 
i  clumsy ;  and,  though  often  loaded  with  carving,  this  is  seldom  very  tastefid  in  design, 
land  usually  coarse  in  execution.  (See  examples  of  them  in  Section  8.  Chap.  X.  "  Chairs 
aand  Seats.") 

In  jiiany  articles  of  furniture,  as  in  cabinets,  this  clumsiness  often  amounts  almost  to 
bbarbarity,  notwithstanding  the  general  rich  efieet  produced  by  the  carver ;  and  the  work- 
imanship  of  the  mere  cabinet-maker  is  usually  of  a  very  inferior  description. 

1015.  In  our  observations  on  Architecture,  we  have  already  obsei-ved  that  it  was  in  the 
rreign  of  Henry  VIII.,  and  soon  after  the  Reformation,  that  the  ancient  Roman  architec- 
tture  began  to  be  introduced  into  this  country,  and  to  supersede  the  Gothic,  which,  pre- 

viously to  that  time,  had  been  universal  in  Europe.  But,  at  first,  both  these  styles  were 
I  mixed  together  in  a  very  rude  manner:  this  was  not  peculiar  to  England,  but  was  bor- 
r  rowed  from  Italy,  where  the  same  practice  had  long  prevailed,  and  had  produced  at  last 
»what  has  been  termed  the  cinque  cento  style.  Notwithstanding  the  numerous  faults  and 
iabsurdities  of  this  unnatural  mixture,  and  the  gross  and  clumsy  designs  produced  by  it, 
•there  were  frequently  in  the  details  much  taste  and  knowledge  of  form  in  parts  — the 
'  natural  result  of  the  assistance  of  able  sculptors  who  were  well  versed  in  tlie  study  of 
design,  and  who  had  made  good  use  of  the  various  remains  of  antique  sculpture  and 

1  painting  wliich  decorate  those  edifices  that  liad  escaped  the  ravages  of  war  and  time. 
Thus  in  the  cinque  cento  there  is  often  much  to  admire,  although  we  cannot  approve  of  it as  a  whole. 

101(1.  We  have  stated,  that  the  style  of  design  in  furniture  has  always  kept  pace  with 

!•  4 
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that  of  the  architecture  of  the  period,  the  mouldings  and  ornaments  being  derived  from 
that  art.  Thus,  wlien  Gothic  architecture  was  prevalent  here,  the  furniture  was  decorated 
with  ornaments  to  be  found  in  Gothic  buildings ;  on  the  revival  of  Grecian  architecture 
in  Europe,  the  furniture  partook  of  the  change  ;  it  was  then  allied  to  the  meretricious  and 
mixed  style  above  mentioned,  from  which  was  borrowed  the  twisted  column,  and  the  fan- 

ciful but  rich  carvings  of  foliage  with  grotesque  animals,  copied  partly  from  the  antique, 
partly  from  modern  Italian,  and  partly  from  the  Gothic.  Though  there  scarcely  e.vists 
at  this  time  any  English  furniture  of  the  time  of  Henry  VIII.,  yet  on  the  Continent  there 
is  abundance  of  the  age  of  Francis  I.  of  France,  who  was  his  co temporary  ;  and  it  is  fre- 

quently remarkable  for  its  quaint  carvings  in  oak,  often  displaying  much  taste  and  bold- ness of  execution. 
1017.  In  the  succeeding  periods,  down  to  the  time  of  Queen  Elizabeth,  the  fashion  of 

furniture  was  nearly  of  the  kind  above  described.  Elizabeth  was  herself  fond  of  gorgeous 
and  magnificent  display,  with  little  of  good  taste.  There  are  but  few  remains  of  the  actual 
furniture  used  in  England  at  this  time :  some  genuine  examples,  however,  have  been 
engraved  and  published  by  Shaw  and  othei;  antiquaries.  But  it  is  not  easy  to  ascertain 
accurately  the  dates  of  what  has  been  so  preserved ;  and  much  of  it  was  brought  from 
Holland,  Flanders,  Germany,  and  other  parts  of  Europe.  What  was  made  in  those  coun- 

tries which  produced  so  many  able  painters  in  the  Netherlands,  was  superior  to  what 
our  artificers  could  supply  at  a  time  when  the  fine  arts  were  in  a  very  low  state  in  Eng- land. 

1018.  Of  ancient  English  bedsteads  of  the  time  of  Queen  Elizabeth,  or  the  few  succeed- 
ing reigns,  a  few  remain.  (One  is  represented  among  our  wood-cuts  of  furniture.)  Occa- 

sionally some  bedsteads  in  the  same  style  are  now  imported  from  the  Continent,  to  supply 
the  fashionable  demand  for  this  species  of  fumiture.  They  are  massive,  but  clumsy, 
though  generally  enriched  with  much  carving  in  oak  :  in  the  most  superb,  the  bed-posts 
are  very  highly  ornamented.  The  head  board  extends  to  the  canopy,  and,  together  with 
the  latter,  is  covered  with  carved  work :  in  some  there  were  secret  places  for  concealing 
money  and  other  treasures.  The  bed  frame  was  low,  and  the  curtains  and  valances  usually 
of  thick  stuffs  ;  the  whole,  with  the  ornaments,  causing  a  great  collection  of  dust,  that 
disagrees  extremely  with  our  present  ideas  of  comfort  and  cleanliness.  It  would  be  carry- 

ing the  love  of  ancient  things  too  far  to  bring  such  again  into  general  use :  and  examples 
of  them  are  valuable  chiefly  as  elucidating  the  history  of  ancient  manners. 

1019.  If  we  are  to  understand  by  the  term  "  Elizabethan  style,"  so  much  used  at  present, 
the  style  of  architecture  and  furniture  executed  in  this  country  during  the  reign  of  Queen 
Elizabeth,  we  perceive,  from  what  remains  to  us  of  that  period,  that  it  consisted  chiefly 
of  the  rude  and  incongruous  mixture  we  have  mentioned :  and  this  is  not,  as  we  have 
shown,  peculiar  to  England,  but  is  to  be  seen,  somewhat  modified,  in  works  of  the  same 
date  in  Italy,  France,  Germany,  and  the  Low  Countries.  The  practice  of  Gothic  architecture 
as  well  as  the  revival  of  the  antique,  preserved  a  taste  for  ornamental  sculpture,  which 
was  more  or  less  diffused  amongst  our  artificers ;  and  we  find  in  the  domestic  edifices  of 
that  time,  even  of  the  inferior  kind,  as,  for  example,  in  the  gables,  doors,  and  windows 
of  the  timbered  houses,  ornaments  carved  in  wood,  in  which  are  evident  traces  of  the 
Gothic  :  in  mansions  of  importance,  as  in  manor  houses,  there  are  attempts  to  imitate 
the  then  newly-introduced  Roman  architecture  borrowed  from  Italian  architects,  by  whom 
it  had  been  corrupted  and  debased.  Yet,  notwithstanding  the  general  bad  taste  of  the 
style,  parts  had  evidently  been  designed  originally  by  men  of  talent ;  and  a  certain  spirit 
and  beauty  of  line  is  infused  in  the  ornamental  parts,  which  can  never  be  expected  except 
from  those  who  learn  to  draw  and  compose;  thus  we  see  a  strange  mixture  and  contrast 
between  the  powers  of  the  artist  and  the  absurdity  of  the  prevailing  taste  and  fashion. 

1 020.  The  desire  of  discovering  something  national  to  which  great  merit  can  be  attached, 
we  have  reason  to  think,  has  induced  many  of  our  architects  and  amateurs  of  the  present 

day  to  assign  qualities  to  the  architectural  productions  of  Queen  Elizabeth's  time,  not  dis- 
coverable by  those  untinctured  with  this  feeling  ;  and  admitting,  as  we  do,  that  the  vestiges 

of  good  art  are  often  discoverable  in  them,  the  style  is,  after  all,  more  interesting  on 
account  of  its  historical  associations,  than  deserving  of  imitation  or  adoption  as  national : 
and  we  should  no  more  wish  to  see  Elizabethan  architecture  or  furniture  perpetuated,  than 
Elizabethan  costume  in  dress, 

1021.  We  have  observed  that  some  difibrencc  of  design  is  observable  in  the  old  furniture 
of  different  countries  of  Europe  corresponding  to  that  of  their  architecture.  Thus  the 

articles  originally  brought  from  China  and  Japan  arc  remarkable  for  their  peculiar 
paintings,  varnishes,  and  gilding.  The  ancient  furniture  of  Italy  will  be  found  by  those 
wlio  pay  much  attention  to  this  subject  to  vary  from  that  of  Flanders  and  Germany. 
The  Italian  cabinets,  particularly  those  of  Florence,  are  often  distinguished  by  their  being 
ornamented  with  what  is  termed  Pietra  dura,  which  consists  of  the  figures  of  fruit,  flowers, 
butterflies,  and  similar  objects,  formed  of  coloured  marbles  inlaid,  of  which  there  is  a 

manufactory  at  Florence  "belonging  to  the  Grand  Duke  of  Tuscany.    The  Spanish  and 
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V'ortuguese  are  somewhat  different  from  both  :  but  this  difference  cannot  be  readily  per- 
leived  -without  an  accurate  critical  examination.  Those  who  wish  to  study  it  may  have 
m  opportunity  of  seeing  specimens  imported  from  each  of  those  countries  in  tlie  show- 

rooms of  Mr.  Pratt  of  Bond  Street,  so  well  known  by  his  attention  to  ancient  armour ; 
.-s  well  as  in  other  collections  made  by  dealers  in  London  who  devote  their  time  to  this 
irranch. 

Cabinets  were  among  the  most  cm'ious  and  ornamental  articles  of  ancient  furniture  ; 
nnd  upon  them  was  frequently  expended  all  that  the  art  of  carving  and  inlaying  was  then 
japable  of  effecting.  They  were  used  as  depositories  for  plate,  china,  coins,  medals, 
auriosities  of  various  kinds,  and  other  precious  articles  for  show  or  use.  The  interior  was 
ii  tted  up  with  various  drawers  and  cells,  and  sometimes  contained  concealed  places  for 
uaoney  or  jewels,  while  the  exterior  displayed  ornamental  hinges,  escutcheons,  pannels, 
liith  angle  and  other  ornaments. 

1022.  During  the  luxurious  reign  of  Louis  XIV.,  when  so  much  encouragement  was  given 
lO  the  fine  arts  in  France,  they  could  scarcely  be  said  to  exist  in  England  :  and  out  of  the 
iiinque  cento  or  arabesque  ornament  of  the  time  of  Francis  I.  was  gradually  produced  a 

peculiar  species  possessed  of  considerable  originality,  though  extravagant,  and  which  has " 
wer  since  maintained  its  ground  under  the  term  "  style  of  Louis  Quatorze."  Although 
hhis,  like  other  modern  styles,  had  borrowed  something  from  the  antique,  it  is  remarkably 
li.istinguished  from  it ;  and  it  affected,  in  particular,  the  almost  constant  employment  of 
!i;raceful  curved  lines,  with  great  luxuriance  of  foliage  in  fine  bold  relief 

1023.  Although  the  old  French  furniture  cannot  be  held  up  as  exhibiting  examples 
iff  refined  taste,  yet  it  was  gay  and  lively,  and  well  calculated  for  the  purposes  of  the 
ostentatious  display  of  wealth;  and  having  been  designed  and  executed  by  persons 
■oonversant  with  the  fine  arts,  though  of  the  French  school,  much  of  it  is  at  least  pleasing 
HQ  form  ;  while  the  quantity  of  gilding,  and  of  all  kinds  of  painting  and  showy  materials. 
i!)lace  it  in  strong  contrast  with  the  sombre  works  in  oak  and  other  woods  of  the  preceding 
;umes,  which,  however,  are  by  no  means  destitute  of  merit. 

1024.  The  history  of  furniture  in  France  corresponds  with  that  of  the  fine  arts  in  that 
ountry ;  and  under  Louis  XV.  some  little  change  is  traceable :  the  foliage  ornament 
^'ccame  more  delicate  and  of  greater  intricacy ;  and  during  the  reign  of  Louis  XVI.,  the 
I'lttention  which  began  to  be  paid  to  the  study  of  the  antique  wrought  an  alteration  very 
oensible  upon  all  designs  in  the  decorative  arts.  The  cabinets  of  the  time  of  Louis  XVI. 
i  iave  a  character  which  enables  critical  collectors  easily  to  distinguish  them.  But  the 
in'eat  political  revolution  produced  an  entire  change  in  the  whole  of  this  department. 
Old  forms,  as  well  as  old  customs  and  manners,  were  rejected,  and  the  severely  classical 
v»ecame  for  a  time  the  order  of  the  day,  in  furniture  as  in  costume.  The  result  was  extra- 
irrdinary.  All  that  species  of  taste  which  had  been  so  much  cultivated  in  the  preceding 
iiimes,  and  which  had  become  peculiarly,  and  almost  exclusively,  French,  was  banished, 
umd  the  purely  antique,  or  Greek  and  Roman,  was  substituted.  The  French  artists  like- 
lirise  carried  this  to  a  high  degree  of  perfection,  and  the  designs  of  Percier  and  Fontaine, 
ivith  others  of  the  same  school,  must  be  still  looked  up  to  as  possessed  of  excellence  per- 
uaps  not  equalled  elsewhere.  The  refined  taste  of  these  artists  was  some^^hat  perverted, 
irr  rather  wrongly  directed,  by  their  patron  Buonaparte,  whose  love  of  ostentation  pre- 
irsrred  the  gorgeousness  of  the  Roman  emperors  to  the  simplicity  of  the  Greek.  Of  late, 
'he  styles  of  Francis  I.  and  Louis  XIV.  have  been  again  revived  in  France  ;  and  old 
•j'rench  furniture  of  all  kinds,  which  some  years  ago  was  almost  thrown  away,  and  might uave  been  purchased  for  a  trifle,  is  now  eagerly  sought  after  and  preserved;  and  its 
K-eing  copied  and  imitated  gives  employment  to  the  skilful  artizans  of  the  present  day. 

1025.  But  to  return  to  the  history  of  furniture  in  this  country.  Little  is  known  of  English 
iiamiture  during  the  troublesome  times  that  succeeded  the  reign  of  queen  Elizabeth. 
''Notwithstanding  the  number  of  old  mansions  that  exist  in  England,  only  a  small  part  of 
l  ie  furniture  of  the  same  date  as  the  buildings  exists,  owing  to  the  destruction  occasioned 
iiy  the  civil  wars,  the  frequent  change  of  proprietors,  with  the  alterations  produced  by Jishion. 

The  introduction  of  mahogany  as  a  material  produced  a  considerable  change  in  this 
lart  of  domestic  economy.  The  beauty  of  its  colour  and  grain  was  such,  that  it  did  not 
ippear  to  require  so  much  enrichment  by  carving  ;  and  the  bright  polish  which  it 
idmitted  of  caused  it  to  be  preferred  to  every  other  wood :  hence  we  find  our  notable 
'ousewives,  from  1760  to  1800,  priding  themselves  upon  the  lustre  of  the  mahogany  jjro-- 
luced  by  frequent  rubbing.  The  use  of  cloth  nuide  of  horse-hair  for  \nahogany  chairs 
liaen  became  general.  Tables  were  made  exceedingly  plain,  and  the  carver  was  scarcely 
'irnployed,  his  occupation  being  afterwards  nearly  destroyed  by  the  invention  of  compo- 
1'  tion  and  plaster  ornaments  for  buildings.  Some  of  the  latest  furniture,  peculiarly  English ihere  carving  wa.s  in  use,  may  be  seen  in  the  designs  published  by  Chipi)indale,  which 
r.-e  partly  in  the  French  style  :  after  that,  the  cabinet  work  of  this  country,  as  far  as, i^gards  taste,  fell  into  the  lowest  stage  of  insipidity. 
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1026.  With  lite  view  of  endeavouring  la  reform  this  ivretched  condition  into  which  this 
branch  of  art  had  sunk  amongst  us,  Mr.  Thomas  Hope  employed  a  part  of  his  princely 
fortune  in  filling  his  house  in  London  with  furniture  of  a  very  superior  kind,  all  of  -which 
was  designed  and  executed  in  this  country.  To  supply  some  models  for  improving  the 
taste  of  the  cabinet-makers  and  upholsterers,  as  well  as  that  of  the  public,  he  afterwards 
caused  the  whole  to  be  very  accurately  drawn  and  engraved,  and  they  were  published  in 
a  folio  volume  in  1807.  In  this  work  he  describes  the  lamentable  condition  in  which  he 
found  this  branch  of  the  useful  and  fine  arts  ;  and  we  cannot  do  better  than  quote  from  the 
"  Introduction  "  to  this  work  some  observations  illustrative  of  Mr.  Hope's  views  : — "  Each 
of  the  different  articles  of  household  furniture,  however  simple  be  its  texture,  and  however 
mean  its  destination,  is  cajiable  of  uniting  to  the  more  essential  requisites  of  utility  and 
comfort,  for  which  it  is  most  immediately  framed,  and  with  which  it  can  consequently  on 
no  account  dispense,  a  certain  number  of  secondary  attributes  of  elegance  and  beauty, 
which,  without  impeding  the  chief  purpose  of  the  object,  may  enable  its  shape  and  acces- 

sories to  afford  additional  gratification  both  to  the  eye  and  to  the  imagination." 
"  Almost  every  one  of  these  various  articles,  however,  abandoned  till  very  lately  in 

this  country  to  the  taste  of  the  sole  upholder,  entirely  ignorant  of  the  most  familiar  prin- 
ciples of  visible  beauty,  wholly  uninstructed  in  the  simplest  rudiments  of  drawing,  or  at 

most  only  fraught  with  a  few  wretched  ideas  and  trivial  conceits,  boiTowed  from  the 
worst  models  of  the  French  school  of  the  middle  of  the  last  century,  was  left  totally  desti- 

tute of  those  attributes  of  true  elegance  and  beauty,  which,  though  secondary,  are  yet  of 
such  importance  to  the  extension  of  our  rational  pleasures.  Furniture  of  every  descrip- 

tion, wrought  by  the  most  mechanical  processes  only,  either  remained  absolutely  void  of 
all  ornament  whatever,  or,  if  made  to  exhibit  any  attempt  at  embellishment,  offered  in  its 
decoration  no  approach  towards  that  breadth  and  repose  of  surface,  that  distinctness  and 
contrast  of  outline,  that  opposition  of  plain  and  of  enriched  parts,  that  harmony  and  sig- 

nificance of  accessories,  and  that  apt  accord  between  the  peculiar  meaning  of  each  imitative 
or  significant  detail,  and  the  peculiar  destination  of  the  main  object  to  which  these  acces- 

sories belonged,  which  are  calculated  to  afford  to  the  eye  and  mind  the  most  lively,  most 

permanent,  and  most  unfading  enjoyment.  The  ai'ticle  only  became,  in  consequence  of 
its  injudicious  appendages,  more  expensive,  without  becoming  more  beautiful ;  and  such 
remained  the  insipidity  of  the  outline,  and  the  unmeaningness  of  the  embellishments,  even 
in  the  most  costly  pieces,  that  generally,  even  long  before  the  extreme  insolidity  and 
flimsiness  of  their  texture  could  induce  material  injury  in  them  from  the  effects  of  regular 
wear  and  tear,  the  inanity  and  sameness  of  their  shapes  and  appendages  already  com- 

pletely tired  the  eye  and  mind,  and  left  these  no  other  means  to  escape  from  the  weariness 
and  the  disgust  which  they  occasioned,  than  an  instant  change  for  other  objects  of  a  more 
recent  date  and  a  more  novel  construction.  Thus  all  those  sums  and  all  that  labour  were 
wasted  upon  ever-varying  objects  of  transient  whim  and  puerile  fashion,  which,  by  being 
employed  in  the  formation  and  in  the  purchase  of  objects  of  lasting  perfection  and  beauty, 
might  have  increased  in  endless  progress  the  opulence  of  the  individual  and  the  wealth  of 

the  community." 
"  If  any  one  felt  a  desire  to  decorate  his  habitation  with  furniture  of  superior  elegance 

of  form  and  of  design,  unable,  from  the  infrequency  of  the  demand,  and  from  the  conse- 
quent inability  of  the  artificer,  to  get  any  such  wrought  at  home,  he  was  obliged  to  pro- 

cure it  from  abroad.  Often,  at  a  great  expense,  he  would  only  obtain  the  refuse  of  foreign 
manufactures  ;  and  even  where  he  succeeded  in  importing  the  choicest  productions  of 
continental  industry,  these  only  served  to  discourage  our  own  artists,  to  diminish  the 
balance  of  trade  in  our  favour,  and,  by  a  tacit  acknowledgment  of  our  inferiority  in  the 

arts  of  elegance  and  taste,  to  raise  the  pride  of  foreigners  at  our  expense."  Mr.  Hope 
adds,  that,  by  adopting  in  his  own  case  a  style  of  furniture  that  should  employ  the  talents 
of  the  "  professor  of  the  more  liberal  arts,  the  draughtsman,  the  modeller,  the  painter,  and 
the  sculptor,"  he  wished,  by  a  successful  example,  to  entice  the  wealthy  to  appreciate  the 
charms  of  art,  and  divert  a  large  portion  of  their  opulence  from  being  wasted  iu  objects 
of  mere  trivial  amusement,  instead  of  being  expended  in  those  of  durable  and  solid  grati- 

fication ;  and,  by  a  patriotic  encouragement  and  improvement  of  our  artists  and  manu- 
facturers, enable  the  lover  of  elegant  refinement  to  procure  at  home  those  objects  of 

superior  design  and  execution  which  heretofore  he  was  obliged  to  obtain  from  abroad. 

Mr.  Hope  possessed  some  knowledge  of  drawing,  and  he  made  the  designs  for  the  fur- 
niture which  he  procured  to  be  executed,  and  which  are  engraved  and  published  in  the 

work  above  mentioned.  The  style  which  he  adopted  is  nearly  tliat  which  was  in  fashion 
in  France  at  the  time,  and  iu  the  invention  of  which  Percier  and  Fontaine,  and  other 

French  arcliitects  and  designers,  had  so  much  share.  It  was  founded  chiefly  upon  clas- 
sical forms,  such  ns  are  to  be  met  with  in  anticiuc  remains,  adapted  as  nearly  as  possible  to 

inodoni  wants  and  usages  ;  and  such  was  the  dilliculty  which  he  mot  with  in  following 
out  1ms  idea,  and  such  was  the  slate  of  this  branch  of  the  art  in  England  at  that  time,  that 

lie  observes,  "  Throughout  this  vast  metropolis,  teeming  as  it  does  witli  artificers  and 
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irraclesmen  of  every  description,  I  have,  after  the  most  laborious  research,  only  been  able 
1 .0  find  two  men  to  whose  industry  and  talent  I  could  in  some  measure  confide  tlie  exe- 
Li!ution  of  the  more  complicate  and  more  enriched  portion  of  my  designs  ;  the  first  a 
I'oronzist,  and  a  native  of  France  ;  the  other  a  carver,  born  in  the  Low  Countries.  I  need 
caot  add  how  slow  and  tedious  this  scarcity  of  workmen  has  rendered  the  completion  of 

!;iny  little  collection."  It  was  at  length,  however,  completed  ;  and  the  novelty  and  beauty 
Df  the  style  soon  had  much  of  the  beneficial  effect  which  Mr.  Hope  anticipated.  By  the 
ppportuuity  which  he  aiforded  of  viewing  this  superb  collection,  the  taste  of  the  public 
vTas  somewhat  improved,  and  the  manufacturer  was  stimulated  to  procure  the  means  of 
inmitating,  in  some  degree  at  least,  the  examples  set  before  him.  It  must  be  remarked, 
iiiowever,  that  Mr.  Hope's  taste  and  knowledge  of  design  in  furniture,  though  superior  to 
»That  previously  existed  here,  was  far  from  being  perfect ;  and,  with  much  that  was  excel- 

lent, the  style,  if  strictly  adhered  to,  was  scarcely  adapted  for  general  use.  It  was  too 
iinuch  limited  to  the  classical  style  which  he  aimed  at ;  and  even  in  that  view  it  contained 
■(lomewhat  of  repetition,  as  must  almost  always  be  expected  when  the  whole  proceeds 
frrom  a  single  mind ;  but  it  is  only  justice  to  Mr.  Hope  to  state,  that  he  was  aware  of  this 
■lifficulty  and  objection,  and  offers  his  labours  to  the  student  in  the  arts,  not  as  models  for 
iiiuere  servile  copying,  but  to  show  how,  by  applying  to  the  same  sources  from  which  he 
iirew  his  ideas,  a  new  line  of  art  might  be  opened,  capable  of  endless  improvement.  It 
must  be  admitted,  that  an  immense  debt  of  gratitude  is  due  to  the  memory  of  Mr.  Hope 
iibr  this  noble  example  of  the  mode  in  which  a  man  of  fortune  may  benefit  and  improve 
v.ociety,  by  refining  taste  and  furnishing  employment  to  the  industrious.  It  had  at  once 
bhe  effect  of  producing  a  complete  revolution  in  our  furniture,  which  from  that  time  has 
Meen  improved  in  a  very  great  degree. 

CHAP.  IX. 

PRESENT  STYLE  OF  FUKNITimE. 

With  respect  to  the  style  of  furniture  in  fashion  at  the  present  time  in  this  country,  it 
>s  difiicult  to  say  what  it  is,  and  indeed  it  does  not  admit  of  any  accurate  description.  The 
iblassical  style  of  Percier  and  Fontaine,  and  we  may  add  that  of  Mr.  Hope,  the  Flemish  or 
ISlizabethan,  that  of  the  time  of  Francis  I.,  that  of  Louis  Quatorze  (see  examples  of  chairs' 
iin  each  of  these  styles,  in  Sect.  VIII.  Chap.  X.),  the  Gothic,  and  even  the  Chinese,  have 
i  ill  lent  their  aid  to  supply  ideas ;  and  this  branch  has  been  so  much  improved  since 
>Mr.  Hope  commenced  his  reform,  that,  instead  of  the  extreme  paucity  of  talent  of  which 
line  complained,  we  now  possess  a  few  able  designers  and  carvers  who  are  chiefly  in  the 
iimiployment  of  our  first  upholsterers.  At  the  present  moment,  however,  the  strictly 
iiuassical  style  is  not  in  vogue,  probably,  in  a  great  measure,  from  the  same  kind  of  difli- 
rjulties  experienced  by  Mr.  Hope,  and  its  consequent  expense.  It  is  a  character  of  the 
present  period  to  possess,  in  particular,  the  revival  of  two  styles  which  had  been  for  many 
;  fears  laid  aside  ;  namely,  that  of  Louis  Quatorze,  and  that  now  called  Elizabethan,  each 
l  of  which  will  demand  a  few  farther  observations. 

1027.  The  style  of  Louis  Quatorze  is  hiown,  as  we  have  stated,  by  its  abimdance  of 
1  ight  ornamental  scroll  work  and  foliage.  Its  elegance  of  form,  though  not  of  the  first 
liDrder,  together  with  its  admission  of  every  species  of  enrichment,  as  carving,  gilding, 
I  painting,  inlaying,  with  coverings  of  the  richest  silks,  velvets,  and  the  choicest  stuffs, 
aadmirably  adapt  it  for  the  modern  drawingroom.  Certainly  no  kind  of  furniture  equals 
i'lt  in  the  general  splendour  of  appearance  ;  and,  at  the  same  time,  all  the  decorative  part  is 
•of  such  a  quality,  that  it  can  be  executed  by  artizans  of  the  second  and  third  grades  ;  the 
riHguro,  which  demands  the  first,  being  very  seldom  introduced.  Hence  its  cost  is  much 
l.lcss,  in  proportion  to  its  show,  than  where  artists  of  greater  skill  are  required. 
^  1028.  Oil  the  style  usually  called  Elizabethan,  including  that  of  Francis  I.,  and  the 

fplemish,  we  have  already  made  some  remarks  in  our  "  History  of  Furniture."  Notwith- 
-tstanding  the  influence  of  fashion,  and  taste  for  novelty,  which  are  apt  to  warp  our  judg- 

ement, it  is  impossible  seriously  to  admire  tliis  style  in  genuine  examples;  and  we  have 
■  already  alluded  to  its  general  coarseness  and  clumsiness  of  form,  and  want  of  adaptation 
i  to  its  use,  although  occasionally  it  is  rich  in  effect,  and  interesting  through  a  certain 
lassociation  of  ideas.  It  is  curious  to  observe  the  steps  by  which  certain  styles,  obsolete 
ifor  so  many  years,  have  been  revived  and  brought  again  into  fashion.  At  first  this  was 
la  subject  merely  of  antiquarian  research,  which  was  made  interesting,  not  merely  by  col- 

lecting ancient  articles,  but  by  repairing  and  restoring  some  of  them  to  their  pristine 
appearance.  Some  apartments  in  ancient  mansions  remaining  entire,  these  were  afler- 
'wai-ds  supplied  by  ancient  furniture,  together  with  restorations  and  imitations  of  these. 
'Next,  zealous  individuals  went  so  far  as  to  build  liouses  in  the  style  of  the  olden  time,  tiie 
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apartments  of  which  demanded  that  the  furniture  should  correspond.  These  appeared  as 
novelties  ;  and  the  contrast  between  the  rich  furniture  of  the  ancient  period,  and  the 
plainness  of  the  existing  style,  recommended  them.  By  degrees  this  got  into  fashion, 
which  is  every  thing  to  the  many. 

We  must,  however,  injustice  to  our  readers,  remark,  that  all  this  has  arisen  from  the 
incessant  desire  for  variety,  which  the  existing  skill  of  our  artist  is  yet  unable  to  satisfy ; 
and  hence  recourse  must  frequently  be  had  to  copying,  rather  than  to  inventing,  and  to  re- 

viving old  and  obsolete  forms,  which,  though  bad,  have  a  kind  of  novelty  merely  because 
they  had  been  forgotten.  We  cannot  conceive,  however,  that  this  species  of  taste  can 
last  ;  it  will  some  day  have  its  crisis,  when  art  shall  have  improved  amongst  us ;  and  we 
cannot,  therefore,  recommend  laying  out  large  sums  in  the  execution  of  what  will,  we 
apprehend,  ultimately  be  considered  as  demonstrative  of  an  obliquity  of  taste.  But  we 
are  aware  how  nearly  useless  it  is  to  decry  a  fashion  at  its  height. 

1029.  It  nuiy  be  proper  lo  state,  because  it  is  not  generally  understood,  in  what  way  our 
shops  are  filled  with  ancient  furniture,  to  satisfy  the  present  demand ;  and  there  are  many, 
no  doubt,  who  imagine  that  in  purchasing  these,  they  are  obtaining  genuine  examples  of 
what  were  used  by  our  ancestors.  The  fact  is,  as  we  have  already  observed,  that  very 
little  really  English  old  furniture  remains ;  and  what  does  exist,  is  now  carefully  pre- 

served, and  scarcely  ever  comes  into  the  market.  The  old  furniture  seen  so  abundantly  at 
the  upholsterers  and  brokers,  as  also  at  auctions,  is  imported  from  the  Continent.  Persons 
are  sent  over  to  travel,  and  to  penetrate  even  into  obscure  places  in  Holland,  Flanders, 
Germany,  and  other  parts  of  Europe,  in  search  of  these  treasures,  where  they  still  exist 
in  their  original  state  ;  and  these  are  brought  over  almost  in  ship  loads.  What  is  portable, 
is  frequently  carried  and  sold  as  it  is  :  but  a  great  deal  is  taken  to  pieces,  and  only  the 
carved  and  ornamental  parts  conveyed.  These  are  purchased  at  sales  by  our  cabinet- 

makers, who  dissect  them,  and  make  up  the  parts  into  articles  adapted  to  our  wants  and 
customs,  skilfully  inserting  the  old  carvings,  so  as  to  make  the  whole  resemble  an  ori- 

ginal piece  of  furniture.  In  these  recompositions,  considerable  skill,  and  often  taste,  are 
employed  ;  the  most  uncouth  pieces  are  rejected,  or  placed  so  as  to  strike  chiefly  by  their 
oddity,  or  by  giving  an  antiquated  air.  Cabinets  have  new  drawers,  sometimes  of  old 
wood;  all  defects  are  repaired,  pieces  made  to  match  others  that  are  wanting,  or  too  much 
worm  eaten ;  or  they  are  metamorphosed  into  wardrobes.  Chairs  are  mended,  varnished, 
and  re-covered  with  rich  velvets  or  silks.  Sideboards,  and  other  useful  and  modem 
articles,  are  composed  out  of  various  fragments  ;  and  among  these  restorations,  we  can 
sometimes  detect  even  the  ornaments  of  churches,  which  have  suffered  during  the  sup- 

pression of  convents,  and  other  changes  consequent  upon  political  revolutions.  By  this 
ingenious  means,  a  species  of  magnificence  is  produced,  comparatively  at  a  cheap  rate  ; 
for  such  articles  do  not,  after  all,  cost  nearly  so  much  as  a  similar  piece  of  furniture  would 
do,  if  made  and  decorated  with  as  much  carving ;  to  say  nothing  of  the  impossibility  of 
our  mechanics  at  present  equalling  the  merit  of  much  of  the  ancient  carved  work. 

Still,  we  must  beg  to  repeat,  that,  although  such  furniture  has  an  interest  from  its  sin- 
gularity, and  historical  associations,  yet  the  magnificence  it  is  calculated  to  exhibit  is  of  a 

gloomy  cast,  and  rather  carries  us  back  to  unrefined  and  semibarbarous  times,  than  keeps 
pace  with,  and  forwards,  real  improvement  in  taste,  having  no  kind  of  intrinsic  superiority. 
There  are  in  London  certain  upholsterers  who  particularly  deal  in  this  ancient  furniture, 
the  procuring  of  which  forms,  indeed,  a  particular  line  of  business  ;  others  prefer  making 
designs  of  a.novel  kind,  avoiding  exact  imitations  of  any  old  styles.  This  subject  will  be 
exemplified  in  the  wood-cuts  of  furniture. 

CHAP.  X. 

FURNITUKE  OF  THE  PRINCIPAL  APARTJIENTS. 

lono.  A  complete  list  of  furniture  will  be  found  at  the  end  of  this  section  ;  and  the  fol- 
lowing pages  will  contain  descriptions  of  all  the  principal  articles,  with  remarks  calculated 

to  facilitate  an  acquaintance  with  their  various  qualities. 

Sect.  L 

•WINDOW  CUnTAINS. 

lO.Tl.  Window  curtains  add  much  to  the  comfort  and  elegance  of  apartment.': ;  con- 
siderable tnste  and  judgment  are  exercised  in  designing  them  of  the  most  agreeable  forms, 

and  adapting  tlicm  in  the  most  judicious  manner  for  tlie  several  places  to  which  they  are 
destined.  Tlieir  use  is  either  to  add  warmth  to  the  apartnients  by  excluding  the  draughts 
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lof  cold  air ;  to  exclude  the  rays  of  the  sun,  which,  in  summer,  are  injurious  to  furni- 
!i:ure  ;  to  keep  out  insects  ;  or  to  prevent  persons  seeing  into  the  house  ;  and  according  to 
these  several  purposes,  and  the  nature  of  the  apartments,  the  quality  of  the  materials,  and 
the  manner  of  hanging  them,  must  be  determined. 

1032.  In  this  comilnj,  particularly,  window  curtains  are  necessanj  to  exclude  the  cold  air 
nwhich  presses  in  from  the  windows,  especially  in  winter  when  the  fires  are  burning,  how- 
3ver  close  the  sashes  may  be  made.  But  there  is  another  cause  for  the  cold  proceeding 

ifrom  windows,  which  is  not  generally  thought  of  The  warm  air  in  the  room,  which 
jMways  occupies  the  upper  part  next  the  ceiling,  coming  into  contact  with  the  glass,  is 
icooled  by  it,  and,  immediately  descending  in  consequence,  diffuses  itself  through  the 
Icower  part  of  the  room,  and  is  felt  as  a  cold  current  coming  from  the  windows,  although 
iiaone  may  have  entered  that  way.    Curtains  check  this  by  partly  preventing  the  warm 
.lir  from  reaching  the  glass,  and  partly  by  directing  the  current  sideways.  Curtains  like- 

wise hide  the  unsightly  appearance  of  the  shutters  with  their  fastenings,  when  closed.  In 

warm  climates  they  are  used  rather  to  moderate  the  sun's  rays,  or  to  prevent  the  intrusion 
Df  flies  ;  and  this  is  their  principal  use  with  us,  independent  of  their  ornamental  appear- 
aance  in  the  summer  season  :  then  figured  muslins  are  often  employed  alone. 

1033.  Light,  which  is  so  favourable  to  the  life  and  health  of  living  beings,  is  very  prejudicial 
to  furniture,  by  destroying  its  colours.  It  may  be  observed,  that  those  portions  of  the  furni- 
luure  of  a  room,  particularly  when  of  dyed  materials,  on  which  the  sun  is  permitted  to 
sbhine,  wiU  be  much  faded,  while  those  parts  -which  have  not  been  so  exposed  may  retain 
tl:heir  original  brightness. 

1034.  The  effect  of  the  sun's  rays  upon  oil  colours  may  be  mentioned  as  an  exception  to 
il.his  rule ;  for  pictures  painted  in  oil,  which  are  put  away  with  their  faces  turned  to  the 
wall,  change  much  more  than  when  hung  up  and  exposed  to  the  light ;  it  may  also  be 
bbserved,  that  those  parts  of  walls  which  have  been  long  covered  by  pictures  or  mirrors, 
hhave  changed  and  become  darker  than  the  rest :  oil  paint  therefore  does  not  suffer  from 

lithe  sun's  rays.  Water  colour  drawings,  however,  suffer  much  from  being  always  ex- 
posed to  the  light ;  and  when  valuable,  should  be  defended  by  a  silk  screen  to  cover  them 

when  not  required  to  be  seen. 
1035.  The  simplest  kind  of  window  curtain,  which  may  be  used  in  the  bedrooms 

of  small  houses,  or  in  cottages,  con- 
sists merely  of  two  pieces  of  dimity, 

printed  calico,  muslin,  or  other  mate- 
rial, of  the  proper  length  and  width, 

nailed  to  the  top  of  the  architrave,  or  to 
a  piece  of  wood  fastened  up  on  purpose, 
as  in  fig.  161.,  a,  and  kept  back  in  the 
day  by  being  looped  up  on  each  side 
by  a  cord  fixed  on  the  sides  of  the 
window.  This  curtain  may,  if  thought 
proper,  have  some  kind  of  border  at 
the  top,  with  or  without  a  fringe,  as  in 

fg-  161.,  6. Another  simple  mode  is  to  have  the 
curtain  in  one  piece  to  draw  up  by 
means  of  lines  and  pulleys,  as  in  fig.  162. 
To  effect  this,  a  pulley  is  fixed  at  each 
end  of  a  flat  piece  of  wood  as  long  as 
the  window  is  wide  ;  and  another 

fpuUey  is  let  into  the  wood,  so  as  to  divide  the  lath  into  two  equal  parts.    The  curtain 
is  nailed  to  this  wood,  and  pieces  of  tape  are  then  sewed 
down  the  curtains  at  the  two  sides,  and  also  just  under 
the  middle  pulley,  and  there  a  number  of  rings  are  fixed. 
Through  these  rings  are  passed  three  cords,  which  go  over 
the  pulleys,  and  are  then  fastened  together :  by  means 
of  these  cords,  the  curtains  can  be  raised  or  lowered  at 
pleasure.  The  boards  with  the  puUeys  may  be  concealed 
by  a  lath  covered  with  a  border,  and  having  a  small  va- 

F,g.  101. 

Fig.  1C2 
lance :  these  are  called 
tthe  French  manner  was 

by  upholsterers  festoon  curtains,  and  were  very  general  before 
introduced  of  making  them  slide  on  a  rod. 

1036.  The  general  mode  of  hanging  curtains  at  presen  t  in  the  better  sort  of  rooms,  is  by 
\  having  rings  at  the  top  of  the  curtains,  passing  over  a  rod  stretched  across,  by  which  each 
1  half  of  the  curtain  is  drawn  to  one  side  of  the  window,  as  in  fig.  1 63.,  A.  T'his  curtain  rod 
1  may  either  be  visible,  or  may  be  concealed  by  a  cornice,  valance,  or  drapery.  When  it 
:  is  intended  to  be  visible,  it  is  made  thicker,  of  wood  or  brass,  and  is  then  termed  a  pole : 
'  when  it  is  not  to  be  visible,  it  is  made  thinner,  of  iron  or  brass,    The  curtain  pole  is 
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supported  at  each  end  by  an  iron  bracket  screwed  to  the  arcliitrave  of  the  window,  as  in fq.  B. 
1037 

The  best  method  of  causing  the  curtains  to  open 
i  C 

Fig.  163. 

is  the  following.    On  each  end 
of  the  brass  curtain  rod,  a,  b, 

]/!(/.  1 G3.,  C,  are  pulleys,  one  at 
a,  and  two  at  the  other  end 
b,  c.  A  line,  d,  passes  over  the 
pulley  b,  then  over  that  at  a, 
and  after  going  over  the  pulley 
c,  returns  down  by  //,  to  join 

d,  by  passing  over  the  wheel in  the  little  brass  rack  which 
is  placed  at  e,  and  screwed  on 
the  arcliitrave,  or  otherwise, 
fixed.  Each  comer  of  the  cur- 

tains where  they  meet,  is  at- 
tached to  rings,/,  g,  which  slide 

on  the  curtain  rod.  By  con- 
sidering the  motion  of  this  line 

over  the  pulleys,  it  must  be 
evident  that  when  it  is  drawn 
down  by  pulling  at  h,  the 
curtain  attached  below  the  rod 

to  the  ring  g  must  move  to- 
wards c,  and,  consequently, 

open ;  while  at  the  same  time 
the  other  curtain,  fixed  above 
the  rod  to  the  ring  /,  must 

also  open  by  moving  in  a  contrary  direction.  Each  end  of  the  curtam  is  fixed  to  the  under 
side  of  the  projecting  lath,  i,  by  screws.  This  curtain  rod  and  pulleys  may  be  made  of 
bard  wood  instead  of  brass.  It  is  to  be  observed,  that  each  curtain  must  be  large  enough 
to  lap  over  the  other  some  inches  in  the  centre,  to  exclude  the  draught. 

1038.  Besides  the  rod  on  which  the  curtain  slides,  there  is  generally  a  piece  of  the  same 
viaterial  with  the  curtain,  called  a  valance,  suspended  before  it,  to  conceal  the  rod,  and 
likewise  the  soffit  or  underside  of  the  architrave.  This  valance  gives  great  richness  and 
finish  to  the  window :  but  when  the  rooms  are  low,  they  should  not  be  deep,  as  they  then 
hide  much  of  the  light :  on  the  contrary,  when  the  windows  are  very  lofty,  they  are  often 
useful  in  moderating  the  too  great  glare  of  light.  Valances  are  contrived  in  a  vast  variety 
of  modes,  on  which  depends,  in  a  great  measure,  the  style  of  the  window.  Sometimes 

they  are  made  in  the  form  of  festoons,  and  are  then  by 
upholsterers  termed  draperies :  the  festoon  itself  is  called  the 
swag,  and  the  end  that  hangs  down  is  tenned  the  tail,  see 
fig.  1G4.  These  are  frequently  ornamented  with  fringes, 
tassels,  and  cords  in  various  ways.  This,  which  is  the 
former  French  style,  was  introduced  some  years  ago,  as  being 
much  richer  and  more  elegant  than  oui's  :  at  present  it  is  less 
used,  and  what  are  called  piped  valances  are  more  generally 

Fig.  164.  p„t  j,p  .  tbese  harbour  less  dust,  from  the  folds  being  per- 
pendicular.   Lately  massive  brass  rods  and  large  rings  have  been  much  in  fashion  :  also 

rich  gilt  cornices  over  the  valances. 
1039.  The  materials  for  luindow  curtains  must  necessarily  vary  with  the  apartments 

where  they  are  to  be  used  :  but  independent  of  the  difference  of  expense,  the  choice  of 
their  qualities  depends  upon  several  considerations.  In  forming  graceful  drapery,  the 
material  is  of  great  importance.  It  is  impossible  to  form  them  well  of  stifltened  materials, 
such  as  highly-glazed  calicoes,  which  will  not  of  themselves  fall  into  graceful  folds,  and 
must  consequently  have  a  stiff  appearance.  Pliability  of  the  material  is  essential :  and 
for  this  purpose  silk  and  fine  cloth  are  considered  the  best  substances.  In  drawing-rooms, 
plain  coloured  satin,  or  figured  damasks,  boar  the  first  rank  for  richness.  Lutestring  and 
tabarets  next,  though  they  do  not  make  so  good  drapery.  Salisbui-y  flannel,  fine  cloth, 
or  cassimere,  are.  sometimes  used.  For  eating  rooms  and  libraries,  a  material  of  more 
substance  is  requisite  than  for  drawing-rooms  :  in  these,  moreen  is  most  usually  employed. 
When  chintzes  are  used,  they  should  not  be  much  glazed. 

1040.  One  inconvenience  in  the  elegant  French  draperies  was  the  great  skill  and  taste 
required  to  put  them  up  well ;  and  it  is  said  that  the  cutting  out  of  this  part  of  uphol- 

sterers' work  was  ke])t  as  much  as  possible  a  secret,  and  seldom  taught,  even  to  their 
apprentices.    A  book,  called  the  "  Upholsterer's  Accelerator,"  gives  rules  for  this  purpose. 

1041 .  The  manner  of  looping  or  fastening  up  Oie  curtains  in  the  da;/  is  varied,  by  hanging 

role 
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::.hem  over  a  large  ornamented  brass  pin,  by  an  ornamented  brass  band,  or  by  sillv  cords 
mnd  tassels.  It  requires  some  taste  to  dispose  the  folds  properly,  and  some  housemaids 
•'sxcel  others  in  this  part  of  their  duty.  The  coloui's  of  window  curtains  should  harmonise 
ivith  the  rest  of  the  room,  as  well  as  with  the  richness  of  the  materials.  When  we  say 
laarmonise,  we  do  not  mean  they  should  correspond,  or  be  the  same,  but  that  there  should 
iMt  be  any  violent  contrasts,  and  that  the  colours  should  agree  with  each  other.  As  the 
^liunshine  causes  the  colours  of  window  curtains  to  fade,  they  should,  when  convenient,  be 
oaken  down  in  the  summer,  and  muslin  curtains  only  kept  up. 

1042.  T7ie  designs  for  window  curtains  have  been  almost  infinite  ;  but  it  must  be  allowed 
hhat  our  neighbours  the  French  have,  until  lately,  displayed  more  taste  in  this  department 
ifif  domestic  decoration  than  our  upholsterers.  The  present  fashion  for  plain  or  piped 
balances  renders  this  easier.  We  proceed  to  give  some  examples  of  the  usual  style  of 
v  rindow  curtains. 

1043.  Fig.  165.  is  an  example  of  a  window  curtain  with  cornice  and  valance,  in  the 
ityle  very  prevalent  in  the  present  day.    The  cornice  is  carved  and  highly  gilt,  from 
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which  descends  a  deep  rich  fringe.  There  is  a  double  set  of  curtains  ;  one  of  some  of  those rich  matcruils  mentioned  above,  for  the  evening,  and  another  of  figured  muslin  for  thed-iv Juy.  IGG.  IS  anotlier  design  for  a  cornice  and  a  piped  valance. 
Fii/.  167.  is  a  cornice  and  valance  in  the  style  called  of  Louis  XIV.,  now  much  in 

fashion.    Ihe  cornice  is  wholly  gilt,  and  the  valance  may  be  of  rich  silk  and  fringe. 

168,  169,  170.  are  various  designs  for  window  cm-tains  and  valances  m  the  style or  the  rrench  draperies. 

Fig.  170. 

Fig.  168. 

_  Fig.  171.  is  one  now  a  good  deal  used,  with  the  cornice  plain,  and  the  brass  curtam  rod visible. 

Fig.  I-.). Fig.  174. 
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1044.  Mtislm  curtains  are  almost  always  used  in  the  best  rooms  in  addition  to  the  usual 
iiiick  curtains.  They  serve  to  shade  and  protect  the  colours  of  the  others  from  the  dust 
[lad  sun,  and  have  a  clean  and  rich  appearance.  The  muslin  is  richly  flowered  in  large 
atttterns,  and  many  persons  in  summer  take  down  the  principal  curtains,  leaving  only 
wose  of  muslin  :  these  are  useful  to  keep  out  the  flies  when  the  windows  are  open, 
jurtains  for  this  purpose  are  sometimes  made  of  an  open  netting,  which  is  very  durable. 

Sect.  II. 

■WINDOW  BLINDS. 

1045.  Window  sim  blinds  are  either  for  excluding  the  sun's  rays,  or  for  preventing  any 
lae  passing  from  seeing  into  apartments,  at  the  same  time  permitting  a  view  from  within, 
oor  the  first  purpose,  they  are  either  outside  or  inside  blinds. 
1046.  Outside  blinds  have  been  already  treated  of  in  p.  57. 
1047.  For  inside  sun  blinds,  the  Venetian  are  sometimes  used,  when  it  is  requisite  to 

(^clude  the  sun  very  eflectuaUy.  These  consist  of  a  number  of  thin  laths  lying  hori- 
^untally,  generally  painted  green,  and  having  two  pieces  of  tape  stretching  across  them 
xom  top  to  bottom,  by  which  they  are  moved,  and  open  to  any  degree,  so  as  to  let  in 
uore  or  less  light.  These,  when  placed  inside,  do  not  shut  out  the  rays  of  the  sim  so 
>Dmpletely  as  when  put  outside  the  sash  ;  and,  though  they  are  more  accessible,  they  have 
lee  inconvenience  of  darkening  the  room  too  much. 
11048.  The  most  usual  kind  for  the  inside  are  Holland  blinds,  which  are  either  plain 
illling  blinds  without  springs,  or  spring  rolling  blinds.  The  Holland  is  a  particularly 
rrong  linen,  woven  on  purpose,  the  usual  width  of  windows.  The  common  roller  blind 
-  simply  nailed  on  to  a  wooden  roller,  the  lower  end  of  the  blind  being  kept  distended  by 
Jath  passing  through  a  broad  hem.  The  roller  at  the  top  turns  upon  pivots  at  each  end ; 
.  one  end  is  a  wooden  or  brass  pulley,  over  which  a  smooth  cord  passes  in  a  groove,  and 
Intends  also  over  the  smaU  wheel  of  a  pulley  rack  fixed  on  the  head  of  the  sash,  and 
hhich  is  so  constructed  that  the  cord  can  be  tightened  when  it  becomes  slack.  By  pulling 
las  endless  cord,  the  blind  is  raised,  and  is  pulled  down  by  a  short  cord  and  tassel. 
1 1049.  Spring  rolling  blinds  have  a  wire  spring  inside  a  tin  roller,  which  acts  so  as  to 
rrn  it,  and  the  blind  is  raised  up  by  merely  pulling  a  cord  :  these  are  much  more  expen- 
vfe  than  the  common  roller-blind,  which  has  the  advantage  of  greater  simplicity,  and 
:i  ing  less  apt  to  be  out  of  order. 
11050.  Sun  blinds  are  likewise  made  of  linen  painted  as  transparencies ;  and  some  of 
eese  are  extremely  beautiful,  representing  scenes  in  nature,  either  landscapes,  interiors  of 
liiildings,  or  arabesques,  and  are  particularly  convenient  when  it  is  desirable  to  exclude 
le  view  of  disagreeable  objects.  They  are  put  upon  rollers  in  the  same  manner  as  other 
iiinds,  being  painted  in  varnish  that  does  not  crack  in  rolling. 
11051.  Short  blinds  to  prevent  seeing  in,  generally  reaching  half  up  the  lower  sash, 
ee  sometimes  made  as  low  curtains  of  muslin  with  a  frill,  and  stretched  on  a  brass  rod 
rross  the  window  ;  but  the  better  houses  have  either  Venetian  blinds  of  short  perpendi- 

'ilar  laths,  or  blinds  made  of  woven  wire,  or  pierced  zinc,  put  into  a  mahogany  frame, coven  wire  makes  an  excellent  blind,  bemg  desirable,  and  admitting  of  being  ornamented 
painting  in  oU  upon  it.  They  are  not  apt  to  be  out  of  order,  as  is  the  case  with  Vene- 

irji  blinds,  without  great  care, 

Section  III. 

CARPETS  AND  RUGS. 

11052.  In  no  country  are  carpets  in  such  general  use  for  covering  the  floors  as  in  Eng- 
:  id.  In  Asia,  where  they  were  first  invented,  they  are  seldom  used  except  to  sit  or  sleep 
««n.  Before  the  use  of  carpets,  the  floors  of  the  best  houses  in  Europe  were  laid  with 
tvken  boards  in  the  manner  called  marqueteric,  and  they  were  generally  kept  highly 
iilished  with  wax,  which  sometimes  caused  them  to  be  unpleasantly  slippery.  It  is 
uircely  yet  a  century  since  the  first  appearance  of  carpets  in  this  kingdom  ;  and  at 
"esent  it  is  computed  that  in  England  and  Scotland  there  are  two  hundred  millions  of 
'  rds  in  constant  wear. 
11053.  The  manufacture  of  carpets  was  introduced  into  France  from  Persia  by  Henry  IV., 
4d  a  magnificent  royal  manufacture  exists  at  present  at  Aubusson,  in  the  south  of 
lance,  where  carpets  of  the  most  superb  description  are  made,  in  the  manner  of  velvet, 
Id  also  in  that  of  the  tapestry  of  the  Gobelins.  They  are  generally  ornamented  with 
■signs  after  the  antique  arabesque.    But  these  luxurious  articles  are  necessarily  confined 
the  opulent;  and  a  great  majority  of  the  people  of  the  middling  classes  in  France 
•ircely  know  the  use  of  carpets,  which  are  so  general  with  us,  tiled  floors  being  the 
-ist  common  among  them ;  of  late,  however,  the  great  influx  of  English  has  caused 
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carpets  to  be  introducod  into  public  hotels  and  lodging  houses,  from  which  they  are 
spreading  more  generally. 

Near  to  Brussels  there  is  a  manufactory,  where  every  kind  of  carpet  is  well  imitated, 
from  Persian  to  Scotch.  In  America  carpets  are  universally  used  as  in  Britain.  The  best 
carpets  are  composed  all  of  dyed  wool :  some  have  parts  made  also  of  hemp.  They  are 
wrought  in  fanciful  patterns,  varying  in  their  style  according  to  the  place  of  manufac- 
ture. 

1054.  Carpets  are  of  two  kinds  :  that  of  double  fabrics,  consisting  essentially  of  two  dis- 
tinct webs  woven  at  the  same  time,  and  firmly  decussated  together  by  the  woof  threads. 

Hence  the  form  of  the  pattern  is  the  same  on  the  two  sides  of  the  cloth,  only  the  colours 
are  reversed,  so  that  what  is  green  on  one  side  becomes  perhaps  red  or  black  upon  the 
other,  and  vice  versa.  The  smaller  the  figures  the  more  frequent  the  decussations,  and 
the  firmer  and  more  durable  the  fabric.  The  other  kinds  have  a  raised  pile  on  one  side 
like  that  of  velvet. 

1055.  Turkey  and  Persian  carpets.  This  excellent  manufacture  originated  in  Persia, 
Hindostan,  and  Turkey,  from  whence  many  were  formerly  imported  into  Europe,  as  they 
are  now  occasionally  being  brought  chiefly  from  Smyrna.  They  were  long  imequalled 
for  richness  of  fabric  and  pattern,  though  at  present  the  manufactories  on  the  Continent 
produce  some  that  are  not  inferior.  These  kinds  are  woven  with  a  soft  pile  somewhat 
similar  to  velvet,  and  some  of  the  richest  of  the  Persian  have  floss  silk  mixed  with  the  wool. 
The  manufacture  of  Turkey  carpet  was  brought  to  England  in  1750,  by  two  workmen 
from  France,  and  through  the  exertions  of  Mr.  Moore,  secretary  to  the  Society  of  Arts, 
was,  after  some  difficulty,  brought  to  great  perfection.  These  are  very  frequently  used 
in  good  dining  rooms,  being  exceedingly  warm  and  durable,  but  from  their  great  weight 
are  difficult  to  shake.  They  are  made  in  one  piece,  sometimes  even  eight  or  ten  yards 
long,  and  five  or  more  wide. 

1056.  Brussels  carpets  are  not  made  in  large  squares,  but  in  pieces  about  seven  eights 
wide.  The  basis  is  composed  of  a  warp  and  woof  of  strong  linen  thread ;  worsted 
threads  are  also  interwoven,  which  are  foi-med  into  loops,  by  means  of  wires ;  and  these 
form  the  pattern,  the  linen  threads  not  being  visible  on  the  sm-face.  When  well  made 
they  are  very  durable,  and  being  at  the  same  time  elegant,  they  are  at  present  much  iu 
request  for  the  good  apartments,  the  kinds  mentioned  previously  being  much  more 
expensive.  They,  however,  vary  much  in  quality:  the  best  kind  ought  to  weigh  1^  lb. 
per  yard  :  but  of  late  they  have  been  manufactured  in  a  slighter  manner,  and  often  do 
not  weigh  \\  lb.  per  yard.  There  is  also  a  Tournay  carpet  very  similar.  The  names  of 
our  carpets  do  not  always  denote  either  the  present  or  original  place  of  manufacture. 
Our  Brussels  carpets  are  made  chiefly  at  Kidderminster.  What  are  called  Kidder- 

minster carpets  are  mostly  made  in  Scotland  and  Yorkshire ;  and  it  is  not  known  that  what 
we  call  Venetian  carpeting  was  ever  made  in  Venice. 

1057.  Wilton  carpets  difier  from  the  Brussels  in  this :  when  the  wires  upon  which  the 
loops  are  formed  are  drawn  out,  the  worsted  loops  are  cut  through  with  a  sharp  knife, 
and  then  they  form  a  pile  in  the  manner  of  plush  or  velvet.  The  basis  is  linen.  This 
manufacture  was  introduced  into  this  country  through  the  exertions  of  Lord  Pembroke ; 
and  they  have  the  advantage  of  being  executed  in  very  beautiful  designs.  In  the  Royal 
Wilton  the  pile  is  raised  higher  than  in  the  common  Wilton. 

1058.  Velvet  pile  carpets  are  a  kind  lately  introduced,  resembling  the  texture  of  the 
Wilton,  but  superior  in  richness  of  pile  and  the  colours.  They-  are  sold  at  from  ten  to 
fourteen  shillings  a  yard.  Nothing  can  surpass  their  beauty  and  rich  effect :  and  they 
are  of  English  manufacture. 

1059.  Axminster  carpets,  so  named  from  the  town  in  Devonshire  where  they  are  chiefly 
manufactured,  are  woven  in  one  entire  piece,  and  are  executed  in  very  beautiful  designs, 
several  persons  being  employed  at  the  same  time  in  working  the  coloured  patterns.  The 
manufactory  was  established  in  1755.  The  warp  and  shoot  are  of  strong  linen,  and 
numerous  small  tufts  of  differently-coloured  worsted  are  fixed  under  the  warp  and 
secured  by  the  shoot.  The  process  of  weaving  them  is  tedious  :  hence  the  carpets  are 
necessarily  expensive,  and  the  whole  quantity  manufactured  is  not  considerable. 

1060.  Kidderminster  carpels  arc  composed  of  two  woollen  webs,  which  intersect  each 
other  in  such  a  manner  as  to  produce  definite  figures.  In  carpets  of  two  piles  the  warp 
and  woof  appear  on  the  same  side,  and  of  course  on  the  two  sides  the  colours  are  reversed, 

as  the  warp  or  woof  appears.  Three-ply  carpets  have  lately  been  made,  in  which  the  woof 
shows  the  figure.  These  carpets  are  made  in  squares,  to  suit  rooms  of  various  sizes.  There 
are  various  qualities  according  to  the  price,  which  varies  from  Is.  6rf.  to  3s.  6c/.  per  yard. 

The  cheapest  are  very  loosely  woven,  having  the  woof  much  thinner  than  the  warp  ;  these 
soon  wear  out :  the  best  are  closely  woven,  and  have  the  warp  and  woof  of  equal  strength. 

1061.  Common  Scotch  carpets  are  among  the  cheapest  kinds,  and  are  often  confounded 
with  the  Kidderminster. 

Tke  three  imperial  Scotch  carpel,  which  is  coming  much  into  vogue,  is  reckoned  by 
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iiany  to  be  little  inferior  in  texture,  look  and  wear,  to  the  Brussels,  though  much  cheaper. 
;  t  is  made  chiefly  at  Kilmarnock. 

1062.  Dutch  carpet  is  a  very  strong  and  cheap  carpeting  lately  introduced.  It  is 
lard  wide,  about  three  shillings  a  yard,  all  wool,  and  superior  in  wear  to  Kidderminster  : 
i.ut  only  woven  yet  in  stripes  and  chequers. 

1063.  Venetian  carpets  are  of  the  simplest  kind,  the  texture  of  which  is  plain  ;  a  striped 
I  'oollen  wai'p  on  a  thick  woof  of  thread  made  of  hemp,  cotton,  or  wooUen  :  and  the  warp 
;  i  so  thick  as  to  cover  entirely  the  woof. 

'WTien  the  warp  is  hemp  this  cuts  the  woof,  and  occasions  the  carpet  not  to  be  durable : I  cotton  warp  is  better  ;  the  best  Venetian  carpets  are  all  of  wool.  A  superior  sort  is 
aalled  damask  Venetian,  which  partakes  of  the  character  of  Venetian  and  Kiddennjnster : 
Venetian  carpeting  is  used  chiefly  for  bed-rooms  and  stair-carpets  ;  the  dust  adhering  less 
D)  them  than  to  others. 

1064.  Carpets  made  entirely  of  hemp  were  at  first  imported  from  Russia,  but  are  now 
uade  here  :  they  are  extremely  cheap  and  durable,  but  they  have  this  disadvantage,  that, 
rhen  soiled  by  the  feet,  they  cannot  be  cleaned  completely  by  the  usual  brushing  given 

1 )  a  woollen  carpet :  they  are,  however,  useful  in  passages,  ofiices,  or  places  where  a 
hdeap  carpet  is  required  merely  to  deaden  sound,  and  where  the  appearance  is  not 
important    They  are  sometimes  sold  as  low  as  6(f.  a  yard,  yard  wide. 

1065.  An  excellent  covering  for  the  floors  of  offices  and  business  rooms  is  now  made  of 
LX)coa-nut  fibre.  It  is  woven  open,  to  let  the  dust  pass  through ;  and  it  is  extremely 
uurable  and  cheap  :  2s.  a  yard,  yard  wide. 

1066.  A  coarse  kind  of  cai'pet  for  covering  stair-carpets  is  likewise  made  oi  New  Zea- 
uMd  flax. 

1067.  Drugget  is  a  coarse  woollen  cloth,  sometimes  all  wool,  and  sometimes  the  woof 
rool,  and  warp  flax  thread.  They  are  stronger,  and  have  less  nap  than  baize,  and  among 
thher  uses  are  employed  occasionally  as  floor-cloth  or  cheap  carpeting,  or  to  cover  car- 
eets,  for  which  purpose  they  are  woven  from  a  yard  and  a  half  to  two  yards  and  a  half 
idde. 
Milled  drugget  is  a  fabric  lately  introduced ;  being  painted  in  rich  colours,  and  very 

liiick  and  strong,  it  forms  a  very  good  substitute  for  carpets  in  small  apartments.  It  is 
laade  yard  wide,  yard  and  halfi  and  even  two  yards :  the  price  very  low. 

1068.  In  laying  doion  carpets  the  most  complete  way  is  to  fit  them  into  all  the  recesses  of 
we  room ;  but  this  is  also  the  most  expensive,  since  not  only  all  the  carpet  seen  when 
iiid  down  is  charged  for  by  the  upholsterer,  but  likewise  aU  that  is  cut  to  waste,  which, 
I I  some  apartments,  is  a  good  deal.  Where  economy  is  an  object,  the  carpet  may  be 
jquare  or  oblong  according  to  the  shape  of  the  room,  but  not  fitted  into  the  recesses  ;  and 
lae  boards  round  the  sides  may  be  left  bare,  or  be  painted  in  oil ;  or  covered  with  oil- 
li.oth,  baize,  drugget,  &c. :  or,  lastly,  as  a  still  more  economical  mode,  there  may  be  a 
oDrder  only  of  carpet  round  the  room,  and  the  middle  part  may  be  covered  with  a 
rrugget,  painted  or  not,  which  will  look  as  if  the  latter  covered  the  middle  of  a  large 
larpet :  and  this  has  the  advantage,  particularly  for  bed-rooms,  that  it  is  easily  taken  up 
)  I  be  shaken  and  dusted.  With  respect  to  the  economy  in  not  fitting  carpets  to  rooms 
then  square  or  oblong,  they  can  have  the  wrong  side  turned  up  for  a  time  to  save  the 
ibher  side,  which  cannot  be  done  when  the  carpets  are  fitted  in  ;  and  they  may  likewise 
ea  reversed  in  their  position,  which  will  make  them  wear  more  equallj'.  Thus  a  square 
mrpet  may  have  its  position  changed  eight  times,  and  an  oblong  one  four  times  ;  whei'eas 
c  carpet  fitted  to  the  room  cannot  be  altered  in  its  position,  except  the  apartment  should 
«e  exactly  symmetrical,  which  is  seldom  the  case. 

1069.  In  the  wear  of  carpels  much  depends  upon  the  manner  in  which  they  are  kept 
Itean ;  if  the  dust  is  suffered  to  accumulate  too  long,  they  require  to  be  beat  with  much 
)Drce,  which  breaks  the  threads.  In  some  cases  tliey  are  scoured ;  but  this  is  very  apt 
))  injure  their  texture.  It  is  important  to  the  preservation  of  carpets  that  the  boards  of 
loe  floor  be  well  laid :  if  they  have  not  been  properly  seasoned  when  they  were  laid 
oown,  they  sometimes  turn  up  at  the  edges,  and  occasion  ridges,  which  will  cut  the 
rirpet.s,  and  cause  them  to  wear  there  soonest.  As  soon  as  a  carpet  begins  to  wear,  its 
■  osition  in  the  room  should  be  altered,  that  every  part  may  be  worn  alike.    Thick  and 
eaxy  carpets  do  not  require  to  be  nailed  down  ;  but  those  that  are  thin  usually  require 
sailing  in  sitting  rooms,  otherwise  the  edges  curl  up  and  are  inconvenient ;  but  if  they 
•rt:  well  nailed  at  first  and  stretched,  after  a  month  or  two  they  will  lie  flat  with  fewer 
lails,  so  that  they  may  be  easily  taken  up  to  be  beat.  The  air  of  a  sitting  apartment  is 
laaterially  injured  by  the  dust  being  suffered  to  accumulate  under  the  carpet.  Every 
irme  it  is  swept  a  cloud  of  dust  rises  and  mixes  with  the  air  ;  and  although  this  is  scarcely 
•islble,  it  proves  injurious  to  the  lungs.  Carpets  in  bed-rooms  are  seldom  nailed  down, 
md  never  ought  to  be,  that  they  may  be  frequently  beaten  and  brushed. 
1070.  77ie  size  of  the  jiatlcrns  should  be  suited  to  that  of  the  apartments.  Large  patterns 

rre  only  fit  for  large  apartments  ;  and  small  patterns  are  more  easily  mended  :  those  with 

Q  2 
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geometrical  figures  have  this  advantage,  that  pieces  may  be  let  in  -where  parts  are  worn, 
■which  is  more  difficult  in  irregular  patterns.  It  is  also  economical  to  have  several  of  the carpets  in  the  house  of  the  same  pattern,  as  those  of  bed-rooms,  passages,  &c.,  that  one 
may  mend  another. 

1071.  The  colour  of  carpets  should  be  -well  attended  to  ;  and  much  taste  is  required  to 
choose  patterns  and  colours  that  are  the  most  suitable  for  the  apartments  where  they  are 
to  be  put  down.  In  this  fashion  will  generally  be  followed ;  but  it  is  veiy  necessary  to 
consider  also  the  nature  and  use  of  the  apartment,  and  style  of  the  furniture.  In  the 
richest  carpets,  intended  for  the  best  apartments,  the  style  is  usually  gay  and  splendid ; 
for  parlours,  the  Turkey  and  Persian  patterns,  having  a  richness  of  effect  without  any 
conspicuous  or  distinct  figures,  are  preferred ;  and  for  sitting  rooms  and  libraries,  some- 

thing of  a  quiet,  though  not  too  dark  character,  is  preferable.  Carpets  with  only  two 
colours  are  often  very  elegant ;  but  they  easily  show  any  stains  on  them,  and  consequently 
do  not  wear  so  well  as  when  there  is  a  sprinkling  of  a  few  more  colours  intermixed,  the 
spots  of  colour  assisting  to  disguise  those  arising  from  stains.  It  should  be  observed, 
likewise,  that  some  colours  are  more  liable  to  fade  than  others. 

Those  who  would  be  thrifty  should  have  their  carpets  mended  with  the  needle  in  time 
when  they  begin  to  wear ;  and  this  may  be  done  somewhat  in  the  manner  of  embroider}', 
making  use  of  proper  coloured  worsteds  to  make  out  the  pattern :  a  precaution,  however, 
which  is  seldom  taken. 

1072.  Hearth  rugs  are  to  save  the  carpet  near  the  fire,  where  it  is  most  liable  to  be 
worn ;  and  likewise  to  afford  greater  warmth  and  softness  to  the  feet  at  that  place.  They 
vary  much  in  style  and  price,  and  should  be  chosen  to  suit  the  carpet  in  colour  and 
degree  of  richness  ;  but  they  are  too  well  known  to  need  particular  description.  Where 
economy  is  much  an  object,  a  piece  of  carpet  of  the  same  pattern  as  that  of  the  room  may 
be  used,  with  some  border  sewed  upon  it. 

1073.  Door  mats.  These  articles,  used  for  wiping  the  dirt  from  the  shoes,  are  made  of 
various  materials.  Those  placed  in  the  entrance  of  the  hall  are  of  a  coarser  and  rougher 
kind ;  others,  of  a  finer  sort,  are  placed  at  the  foot  of  staircases,  and  at  the  entrance  of 
apartments.    A  very  coarse  mat  of  German  origin,  called  here  the  chain  mat,  is  made  of 

tarred  rope,  or  of  cocoa-nut  iL\)ve,fig.  175.,  which  is  very  durable,  and 
calculated  for  places  where  much  dirt  is  made :  first  a  rope  goes 
round  the  outside  to  form  the  boundary  of  the  mat ;  and  the  same 
kind  of  rope  fills  up  the  interior  in  zig-zag  lines,  being  fixed  with 
cord  in  that  position,  or  in  any  other  pattern  that  may  be  suggested. 
As  there  are  interstices  between  the  ropes,  the  dirt  falls  down  in  the 
cavities,  and  when  these  are  full  the  mat  is  easily  cleaned  by  lifting 

Fig.  175.         yp  aud  shaking.    It  is  obvious  that  persons  in  the  countrv  who  wish 
to  be  economical  could  easily  construct  mats  upon  this  principle,  either  of  old  rope, 
plaited  straw,  or  any  similar  material. 

1074.  The  most  serviceable  coarse  door  mats  are  made  of  cocoa-nut  fibre ;  a  finer  kind  is 
made  of  the  same  with  worsted-coloured  borders,  woven  so  as  to  have  a  brush-like  appearance. 
A  very  cheap  kind  is  likewise  made  of  straw,  or  of  a  kind  of  tough  grass.  Fine  mats  to  put 
before  the  doors  of  apartments  are  made  of  Indian  grass,  and  are  called  grass  mats ;  and  a 
still  finer  kind,  or  rather  rugs,  are  made  of  the  skins  of  sheep  with  the  wool  on,  dyed  and 
prepared.  Besides  these,  there  are  merino  fringe  mats,  fancy  and  worsted  mats,  Lapland 
skin,  &c. 

1075.  The  skins  of  sheep  andlamhs  with  the  woolon  are  made  into  rugs  by  a  patent  process, 
which  we  shall  describe  as  one  that  may  be  found  useful  in  certain  situations.  The  skins 
with  the  wool  on  are  thoroughly  cleansed  from  all  impurities  and  foreign  matter  that  may 
adhere  to  them  by  washing  in  running  water,  and  by  scraping  the  flesh  side  in  the  usual 
manner  by  the  knife,  and  by  cutting  off  all  the  extraneous  and  ragged  parts,  when  they 
are  ready  to  be  tanned  :  for  that  purpose  they  are  stretched  upon  frames,  and  laid  upon 
trussels  with  the  flesh  side  upwards  :  an  infusion  of  sumach,  in  the  proportion  of  one 
pound  to  a  gallon  of  water,  is  then  poured  over  the  skin,  and  the  tanning  matter  is  worked 
into  the  pores  of  the  skin  by  the  aid  of  the  knife.  When  dry,  the  reverse,  or  wool  side 
of  the  skin,  is  next  placed  upwards,  and  thoroughly  washed  with  a  strong  alkaline  ley, 
or  soap  and  water,  and  afterwards  in  clean  water,  by  which  means  the  grease  and  filth 
arc  removed  ;  when  dry,  the  skin  undergoes  a  second  operation  of  tanning  with  sumach, 
as  before  mentioned,  and,  after  being  dried,  its  harsh  and  rigid  surface  is  rendered  smooth 

and  soft  by  rubbing  it  over  with  pumice  stone.  In  order  to  dye  it  of  any  colour,  before 
it  is  taken  off  the  frame,  its  face  or  woolly  part  is  dipped  into  a  bath  of  the  required  tint 

prepared  in  the  ordinary  manner  for  dyeing  wool ;  the  washing  must  now  again  be 
repeated  to  get  rid  of  the  excess  of  colouring  iimtter  which  adheres  to  it.  The  skins  are 
then  dried  and  trimmed  to  the  proper  shape. 



iCiiAP.  X.       FURNITURE  OF  THE  PRINCIPAL  APARTMENTS.  229 

Sect.  IV. 

FLOOR  CLOTH,  AND  OIL  CLOTH  COVERS. 

1076.  This  name  of  floor  cloth  is  applied  to  a  mamifacture  of  cloth  painted  over  with  oil 
ccolours,  so  as  to  be  impenetrable  to  wet  :  and  the  oil  cloth  coverings  used  for  tables,  &c., 
aare  made  nearly  in  a  similar  manner.  A  stout  canvass  is  chosen  in  the  first  instance  for 
£3oor  cloth,  and  this  is  sometimes  of  very  large  size,  amounting  to  210  or  220  square 
\vards,  which  is  the  reason  of  the  large  premises  required  for  this  sort  of  manufacture. 
'IThe  canvass  is  stretched  on  a  strong  wooden  frame,  and,  after  being  well  sized,  is  rubbed 
aand  smoothed  down  with  pumice  stone.  Four  coats  of  stiff  oil  paint  are  then  laid  on 
siiuccessively,  on  one  side  of  the  canvass,  suffering  each,  first  to  dry,  and  then  three  coats 
ran  the  other  side.  After  this  paint  is  quite  dry,  the  cloth  is  detached  from  the  frame,  in 
larder  to  be  printed  in  the  manner  of  calico  printing :  for  this  purpose  it  is  rolled  up  on  a 
roller,  and  unrolled  as  required  for  the  process.  In  giving  the  surface  pattern,  stencilling  was 
fobrmerly  employed  :  but  printing  with  blocks  is  now  generally  practised.  The  colours  em- 
;l)loyed  in  good  floor  cloth  are  always  white  lead  mixed  with  ochre,  umbers,  and  the  usual 
rsarthy  pigments  ground  in  linseed  oil,  and  mixed  with  a  little  turpentine.  In  spurious  oil 
:l:loth  whiting  is  sometimes  mixed  with  the  white  lead,  but  such  cloth  cracks  and  does  not 
rvear  well.  It  is  obvious  that  the  number  of  blocks  must  depend  upon  the  pattern  :  the 
np-eater  the  number  of  colours,  the  more  expensive  will  be  the  manufacture.  It  is 
eeckoned  that  every  square  yard  of  good  floor  cloth  should  weigh  3i  or  4i  lbs.,  and  hence 
hhe  quality  of  the  cloth  may  in  part  be  estimated  by  the  weight.  Good  cloth,  when  used  for 
■i-overing  verandas,  or  other  places  exposed  to  the  weather,  ought  to  last  nine  or  ten  years; 
irhereas  cloth  of  a  spurious  kind  wiU  decay  in  one  year.  The  best  cloth  has  even  been 
)occasionally  used  in  some  places  for  gutters,  water  producing  no  injurious  effect  upon  it. 

1077.  Floor  cloth  is  better  for  being  kept  for  some  considerable  time  before  it  is  used,  the 
aaint  getting  harder,  and  it  therefore  is  charged  for  partly  according  to  its  age  ;  new 
Idoor  cloth  being  cheaper  than  that  which  has  been  kept  a  year  or  two.  That  for  passages 
>  i  charged  according  to  the  yard  run  ;  yard  wide  is  from  2s.  6d  to  5s,  Half  a  yard  wide 
na  the  Pereian  or  Turkish  style  of  design.  Is.  6d.  per  yard  ;  five  eights  Is.  7d. 

Floor  cloth  to  cover  a  room  is  charged  by  the  yard  superficial,  according  to  its  quality, 
hhat  depending  upon  the  strength  and  goodness  of  the  canvass,  the  number  of  coats  of 
!.iaint,  the  number  of  colours  in  the  face,  and  the  age  of  the  cloth. 

1078.  Floor  cloth  is  very  useful  in  some  apartments,  on  account  of  its  impenetrability  to 
rrater,  and  its  drying  so  soon  after  being  wetted  :  but  water  should  be  sparingly  used  in 
Meaning  it,  and  still  more  should  soap,  for  this  latter  will  cause  the  paint  to  come  off'  by 
■issolving  the  oil  with  which  it  was  made.  If  not  too  much  dirtied,  floor  cloth  may  be 
I  ept  clean  by  wiping  it  with  a  damp  cloth,  and  afterwards  rubbing  it  well  with  a  dry  cloth, md  then  with  a  brush  till  it  shines. 

1079.  There  is  a  great  variety  of  styles  in  the  patterns  of  oil  cloth.  Some  are  made  to  imi- 
ittte  marble  casements  ;  some  wainscot  boards,  and  some  carpets  of  various  kinds.  Those 
xe  best  which  have  several  colours,  and  the  pattern  rather  small.  When  the  pattern  is 
r.rge,  defects  are  sooner  perceived :  but  again  in  those  which  have  a  large  pattern  to 
imitate  marble,  defects  may  be  repaired  by  a  house  painter. 
1080.  Matting  is  used  in  some  cases  instead  of  carpets.  The  best  are  India  mats  which 

[PC  used  to  lay  over  carpets,  particularly  in  summer,  from  their  being  cool.  They  are lorable. 

1081.  Oil  clotlis  for  covering  tables  are  made  on  fine  canvass,  one  side,  after  having 
icceived  the  proper  number  of  coats  of  oil  paint,  is  printed  with  blocks  ;  and  the  other 
dde  next  to  the  table  receives  only  one  coat  of  paint,  which,  while  wet,  is  strewed  over 
idth  flock  made  of  cut  wool,  so  as  to  resemble  green  baize. 

Sect.  V. 

TABLES  AND  STANDS. 

11082.  Dining  tables  are  necessarily  of  various  sizes  and  forms  to  suit  the  apartments, 
number  of  gtiests,  and  other  circumstances. 
Various  methods  have  been  contrived  for 
increasing  the  size  of  tables  on  occasion,  and 
of  causing  them  to  occupy  less  space  when 
out  of  use.  One  of  the  most  usual  is  the 
common  dining  table  made  of  mahogany 
with  a  fixed  centre  part,  and  folding  leaves 
or  flaps  supported  by  fly-rails  and  legs  to 
draw  out,  or  put  back  when  the  table  is 
3 
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placed  at  the  side  of  the  apartment.  These  tables  may  be  square  or  round,  as  fuj.  176. 
A_  variety  of  them,  called  a  cottage  dining  table,  has  the  fixed  centre  not  above  18  inches 
■wide,  to  take  up  as  little  room  as  possible  when  put  away. 1083.  A  square  table  maybe  increased  to  an  oblong  one,  by  having  fly  brackets,  as 

in_^^.  177.,  on  which  may  be  laid  loose 
flaps,  one  of  which  is  represented  in  its 
place  in  the  figure.  These  flaps  are  fixed 
in  their  places  by  pegs  that  drop  into  holes 
in  the  brackets  :  and  they  maybe  strength- 

ened by  projecting  iron  straps  let  into  the 
table  below  the  top.  A  thin  rail  may  be 
put  on  with  hinges  to  fold  down,  and 
conceal  the  flaps  when  the  table  is  to  be 

square. 

1084.  Wien  a  very  long  dining  table  is  required,  the  usual  method  is  to  have  the  table 
that  generally  stands  in  the  centre  of  the 
dining  room,  whether  square  or  round,  as 
fig.  178.,  so  contrived  that  it  separates  in 
two,  as  vafig.  179.,  and  having  loose  flaps 
placed  between  supported  by  slides  called 
lopers,  that  draw  out,  forming  a  series  of 
joists :  the  whole  still  resting  only  upon 
the  four  legs  of  the  original  table  :  this 
method  is  extremely  convenient,  as  it  pre- 

vents any  more  legs  coming  in  the  way 
of  the  guests.  These  are  sometimes  termed 
telescope  tables.  In  this  manner  a  table 
may  be  made  nine  feet  long,  and  without 

requiring  any  additional  support :  and  one  advantage  of  this  construction  is  that  it  obviates 
the  inconvenience  which  frequently  arises  when  the  feet  are  numerous,  and  the  floor  not 

perfectly  level.  The  flaps  when  not  used,  are  kept  in  cases  made  on  purpose,  and  placed 
in  an  adjoining  room,  or  a  receptacle  may  be  contrived  for  them  in  a  side-boai"d.  It  is 
essential  that  the  case  in  which  they  are  kept  should  have  openings  to  admit  a  free  circu- 

lation of  air,  otherwise  the  flaps  are  apt  to  warp  or  decay,  and  slips,  lined  with  green  baize, 
should  be  fixed  in  the  case  to  prevent  the  flaps  rubbing  against  each  other,  or  being 
scratched  in  taking  out  and  putting  in.  On  particular  and  teniporar)'  occasions,  when  no 
proper  tables  are  at  hand,  boards  laid  upon  trcssels  form  a  good  substitute,  as  in  fig.  ISO. 

1085.  Pembroke  tables  are  well-known  convenient  furniture,  frequently  used  as  small 
breakfast  or  dining-tables,  fig.  181. 

'  It  is  requisite  that  they  should  be made  of  well-seasoned  mahogany, 
otherwise,  from  the  lightness  of  their 
structure,  they  soon  become  rickety  : 
  on  this  account,  frequently,  they  can 

be  most  depended  upon  after  they  have  been  used  for  some  time.  It  is  now  generally 
found  best  to  execute  them  more  substantially  than  formerly,  when  their  lightness  was 

thought  to  add  to  their  elegance,  as  in  fig.  182.,  which  is  a  Pembroke  table  of  a  firmer 

kind,  with  pillar  and  three  claw  feet :  this,  as  has  been  stated,  makes  the  table  steadier 
on  an  uneven  floor,  than  when  there  are  four  feet. 
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1086.  Large  round  tables,  as  loo  tables,  fig.  183.,  are  made  -with  the  pillar  extremely 
ittrong.    Fig.  184.  is  a  square  table  with  a  similar  pillar. 

rig.  183 

1087.  Small  breakfast  tables  to  take  up  Utile  room,  are  sometimes  made  to  fold,  as  in 
185.    Made  larger,  and  -with  the  supporting  pillar  very  stout,  they  may  serve  for 

mrnaU  dining  tables,  as  figs.  186.,  187. 
Fig.  187. 

Fig.  185 

1 088.  Library  tables  require  to  be  made  very  firm  and  solid.  The  top  is  usually  covered 
irvith  leather  for  writing  on.  Fig.  188.  is  one  with  four  legs  turned  and  carved  as  re- 
jijuired.    Large  drawers  are  convenient  for  holding  portfolios  or  a  large  atlas.  ^ 

1
)
 

1 

Fig.  188. 
Fig.  189. 

Fig.  189.  is  one  of  a  more  elegant  construction.  A  moveable  desk  may  be  used  for 
'vriting  on. 

Fig.  190.,  is  a  pedestal  library  table  ;  the  numerous  small  drawers  are  convenient  for 

Q  4 
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holding  papers.  Part  of  the  top  may 
be  made  to  lift  up  as  a  desk  to  write 

—  on  ;  and  a  shallow  drawer  may  pull 
out  on  the  right  to  hold  ink,  pens, 

^  &c.,  and  also  a  shelf  may  be  made  to 
draw  out  on  the  left  to  increase  the 
size  of  the  top  on  occasions.  It 
would  be  a  convenient  addition, 
though  not  usual,  to  have  a  cover 
hinged  to  the  back,  as  represented  in 
the  cut,  so  as  to  shut  over  the  top 
entirely,  for  the  purpose  of  securing 
every  thing  on  it  occasionally  with  a 
lock,  without  disturbing  or  putting 

them  away,  and  this  cover  when  laid  back  would  be  useful  to  give  more  room  for  holding 
papers.  This  table  might  likewise  be  made  with  doors  to  cover  all  the  drawers,  in  which 
case,  one  lock  and  key  would  serve  the  whole,  or  one  side  might  be  fitted  up  for  portfolios 
or  large  books,  maps,  &c.  It  is  needless  to  observe  that  this  place  may  be  made  more 
ornamental  if  required. 

1089.  Pier  tables  are  those  which  are  placed  against  the  piers  between  the  windows  ; 
the  tops  are  generally  formed  of  some  precious  marble  or  scagliola.  When  the  slab  of 
the  pier  table  is  supported  by  what  is  termed  in  architecture  a  consol,  it  is  called  a  consol 
table,  as  in  fig.  191.  Pier  tables  are  likewise  supported  by  short  columns  or  grotesques, 
as  in  Jig.  192.  and  193.,  and  sometimes  they  contain  cabinets  or  book-shelves.  Frequently 
ornamental  vases,  or  other  objects  of  vertu,  are  placed  upon  them.    If  there  are  mirrors 

in  the  apartment,  they  are  best  placed  over  the  pier  tables,  as  in  Jig.  192.,  because  the 
light  from  the  windows  coming  full  on  the  face  is  reflected  in  the  mirror.  When  the 
style  of  Louis  XIV.  is  adopted  in  the  apartment,  the  pier  tables  and  mirrors  must  be  in 
the  same  style. 

1090.  Card-lables  were  formerly  made  as  Jig.  194.,  with  the  top  to  fold,  one  half  of 
which  was  supported  by  two  of  the  legs  which  were  made  to  turn  out.  Fig.  195.,  and  19C. 
represents  a  modern  and  improved  construction,  by  which  they  can  likewise  have  the 
top  to  fold,  but  may  stand  upon  a  single  pillar.    The  folding  top  is  made  to  revolve 
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upon  the  frame,  until  it  comes  at  right  angles  to 
its  former  position,  when  it  exposes  a  well  in  the 
frame,  in  which  the  cards,  &c.  are  kept;  and  it 
is  then  opened,  being  supported  by  the  fi'ame 
which  it  entirely  covers.  These  card-tables  are 
therefore  capable  of  every  kind  of  embellishment 
as  well  as  any  occasional  tables,  and  there  is  no- 

thing in  their  appearance  to  distinguish  them 
particularly  from  other  tables. 

1091.  Sofa  tables  are  elegant  small  tables  for  the  drawing  room,  of  a  convenient  fonn, 

J  ■ 

i 
Fig.  199. 

Fig.  201. 

as  their  name  implies,  to  be  placed  near  the  sofa,  and, 
for  this  purpose,  are  long  and  narrow.  They  are  always 
made  of  fine  woods,  and  considerably  enriched  by  carv- 

ing, inlaying,  or  other  modes  of  ornamenting.  Figs.  197., 
198,  199,  200,  201,  are  various  tables  now  in  use 
of  this  kind.  They  are  sometimes  termed  occasional 
tables,  and  made  also  circular  or  octagonal,  and  supported 
by  a  single  stem,  as  fgs.  202,  203,  204.  Some  have  been 
lately  introduced  with  the  tops  of  slate,  richly  painted  or 
japanned  with  various  fanciful  ornaments,  slate  having 
the  advantages  of  not  warping,  and  bearing  the  necessary 
degree  of  heat  for  a  superior  japanning  process. 
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1092.  Billiard  tables  are  frequent  pieces  of  furniture  in  the  villas,  -where  they  are  used 
for  exercise.  They  are  usually  placed  in  a  room  devoted  to  that  use.  As  it  is  of  great 
consequence  that  the  table-top  shall  be  quite  level,  great  care  is  employed  in  fixing  it. 
Sometimes  spirit  levels  are  attached  to  it,  with  screws  for  adjusting  the  top  to  a  perfect 
level.  They  are  usually  made  of  mahogany,  covered  with  green  cloth :  but  they  are  also made  of  cast  iron,  and  of  slate. 

Figs.  205,  206,  207,  208.,  are  tables  in  the  style  of  Elizabethan  furniture. 

1093.  Ladies  work  tables  are  small  tables  for  holding  the  lighter  articles  of  their  work, 
and  are  generally  fitted  up  with  convenient  places  for  cottons,  needles,  pins,  scissors,  &c. 
They  are  sometimes  plain,  of  mahogany,  with  small  drawers,  as  Jig.  209.,  or  with  a  silk 
bag  fluted  with  a  fringe,  as  fg.  210.,  fixed  to  a  frame  that  draws  out  for  holding  various 
articles  of  needlework  that  are  in  progress. 
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1094.  Fig.  21 1.  is  a  larger  one,  made  in  tlie  style  of  a  sofa  table ;  ani  fig.  212.  is  a  very 
iiniall  one  of  a  circular  form. 

1095.  Fig.  213.  is  a  work  table  combined  witli  one  for  writing  or  drawing,  and  contains, 
v.iesides  the  usual  bag,  a  desk  to  raise  up  for  reading,  with  convenient  places  for  writing 
)rir  drawing  materials,  with  a  sliding  shelf  at  the  side. 

1096.  Fig.  214.  is  a  small  work  table,  the  top  of  which  is  made  to  rise  up  to  get  at  the 
hhings  kept  in  the  table,  without  disturbing  what  is  on  the  top  :  the  top  may  be  made  in 
bhe  manner  of  a  revolving  card  table,  to  produce  the  same  effect. 

1097.  Extremely  small  stands  for  holding  work  are  occasionally  useful  ;  fig.  215.  is  one 
[>bf  the  least  possible  size  ;  and  fig.  216.  is  another  convenient  stand. 

1098.  Work  boxes  and  baskets  are  made  of  an  infinite  variety  of  forms,  and  are  recom- 
nmended  to  be  large  enough  to  hold  a  moderate  supply  of  work  and  all  its  requisites, 
^without  being  of  such  a  size  as  to  be  inconvenient  for  carrying  about  or  lifting  with  ease. 
IThey  should  contain  divisions  or  partitions,  like  the  work  tables,  to  keep  every  thing  in 
idts  place  ;  but  sometimes  an  error  is  committed  in  over  partitioning,  which  creates 
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trouble,  instead  of  avoiding  it.  The  contents  of  such  hoxes,  or  the  necessaries  for  work, 
are  too  well  known  to  require  enumeration  in  this  place. 

1099.  Basket  stands,  figs.  217,  218,  are  now  much  in  fashion. 
1100.  What  not  is  a  whimsical  appellation  for  a  very  convenient  stand  of  several 

stories.  Figs.  219,  220,  221.,  are  various  forms  of  them.  The  latter,  in  particular,  admits 
of  great  elegance.  > 

Fig.  219 Fig.  220. 

Fig.  221. 

Fig.  2?3. 

1101.  The  tea  poise  is  a  small  stand  for  keeping  various  kinds  of  tea  in  the  drawing 
room  ready  for  use.  It  is  sometimes  made 
with  a  rising  top,  and  the  various  canisters  are 
arranged  within.    Figs.  222,  223. 

1102.  Small  stands  of  very  elegant  forms  are 
useful  appendages  to  furniture,  for  placing  or- 

naments of  sculpture  and  other  objects  upon,  as 
well  as  to  serve  instead  of  tables  on  occasion 
that  take  up  little  room  ;  for  example,  the  want 
of  a  stand  to  hold  a  candlestick  in  a  perpendi- 

cular place  is  often  much  felt.  Fig.  224.  will 
answer  this  purpose,  as  it  is  made  to  raise  or 
lower.  Fig.  225.  is  intended  to  support  some- 

thing heavy.  Fig.  226.  is  a  light  stand  of 
bronze  or  cast  iron,  resembliug  an  antique  tri- 

pod. Figs.  227,  228,  229,  230.  are  various 
stands  of  marble  or  scagliola  to  support  objects 
of  vertu. 

Fig.  226. 

1 103.  Music  stands  are  usually  made  with  branches  to  hold  candles,  and  to  rise  and  fall 
like  a  desk.  Fig.2Z\. 
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11104.  Flowers  are  employed  to  decorate  apartments  in  various  -ways.  They  are  kept 
hher  growing  in  flower-pots,  or  in  water,  after  having  been  gathered.  The  common  red 
rrthen  flower-pot  with  a  saucer  is  well  known ;  but  there  are  likewise  some  made  of 
leer  earthenware,  a  more  ornamental  kind.  The  latest  improvement  is  by  making  them 
tform  of  a  handsome  vase,  the  lower  part  of  which  forms  the  receptacle  for  the  water, 
liiich  was  first  done  by  Wedgewood.  Fig.  232.  represents  a  section  ;  a,  b,  is  the  lower 
rrt  containing  the  water ;  into  this  is  placed  the  flower-pot  itself  containing  the  earth, 
iJd  the  appearance  of  a  saucer  is  done  away  with.    Fig.  233.  is  the  improved  form  given 

to  these  flower-pots  at  the  lately-established  pot- 
teries at  Lowesby,  in  Leicestershire,  and  are  painted 

in  the  style  of  the  Etruscan  and  other  antique  vases. 
Large  flower-pots  in  rooms  are  usually  placed  within 
a  box  of  wood  on  concealed  casters.  When  flowers 
are  kept  in  bean-pots,  they  begin  to  droop  and  fade 
after  being  twenty -four  hours  in  water:  a  few  may 
be  revived  by  substituting  fresh  water ;  but  aU  may 
be  a  little  restored  by  putting  one-third  of  the  stems 
into  warm  water ;  by  the  time  this  water  has  be- 

come cold,  the  flowers  wiU  be  erect  and  fresh  ;  then 

cut  ofi'  the  ends  of  the  stems,  and  place  them  in 
I'.ild  water,  by  which  they  may  be  kept  a  day  or  two  longer.  A  great  many  flowers  may completely  dried,  with  all  their  colours  preserved,  by  burying  them  for  some  time  in  hot 
land.  In  this  process,  the  flowers  are  placed  erect  in  a  vessel  capable  of  bearing  heat,  and 
it)t  sand  is  poured  aroimd  them,  but  so  as  not  to  disturb  their  shapes.  They  are  then 
ippt  in  a  oven  gently  heated  till  they  are  thoroughly  dried.  Groups  prepai'ed  in  this 
ay  are  sold  in  Covent  Garden  market,  and  are  very  pretty. 
1110.5.  The  flowering  of  bulbous  roots  in  water-glasses  is,  likewise,  an  agreeable  manner 
'  ornamenting  apartments. 
ilt  has  been  lately  discovered  that  many  plants,  particularly  ferns,  may  be  kept  growing 
:  an  apartment,  without  any  watering,  by  being  planted  in  a  box,  and  inclosed  in  glass, 
lilants  have  even  been  brought  from  India  in  a  growing  state  by  this  contrivance, 
lOugh  the  effect  appears  to  be  contrary  to  our  usual  experience. 

F/g.  256 

Fig.  232. Fig.  233. 
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1106.  Flowers  should  never  he  kept  in  bed-chambers  or  nurseries,  as  they  give  out  car- bonic acid  during  the  night,  and  consequently  injure  the  air  of  the  apartment. 
1107.  Floioer-stands,  called  jardinieres,  are  for  keeping  cut  flowers  fresh  for  some  time 

by  putting  them  into  wet  sand,  kept  in  a  japanned  tin  tray  that  fits  on  the  top  of  the 
stand.    This  is  covered  with  a  trellis  work  of  wire  or  pierced  tm,  in  the  apertures  of which  the  stems  of  the  flowers  are  put  to  keep  them  upright. 

Fig.  234.  is  a  small  stand  of  this  kind  to  be  placed  on  a  table.  Fig.  235.  is  a  small  one 
to  stand  on  the  floor.  Fig.  236.  is  a  larger  one.  Fig.  237.  is  a  stand  for  a  flower-pot. Fig.  238.  is  a  stand  for  several  flower-pots.  Figs.  239.  and  240.  are  smaller  stands  for 
flower-pots.    In  Jig.  240.  the  pots  are  concealed  by  moss. 

Fig.  241.  is  an  economical  stand  for  cut  flowers,  made  of  tin  and  wire  painted.  'When full,  it  forms  a  pyramid  of  flowers. 
1108.  Hie  pot-pourri,  so  called  by 

the  French,  is  made  of  combining 
the  odours  of  various  flowers,  by  put- 

ting their  petals  into  vases  or  china 
jars  placed  in  apartments.  For  this 
purpose,  a  great  variety  of  flowers 
are  employed,  as  orange  flowers,  rose 
leaves,  pinks,  marjoram,  thyme,  la- 

vender, rosemary,  camomile,  melilot, 
sweet  basil,  balm,  jessamine,  &c. 
These  are  mixed  together,  and  some 
salt  is  added,  and  well  stirred  among 
them  to  preserve  them  ;  the  perfimie 
will  last  for  many  montlis  ;  and  some- 

times odoriferous  gums  are  added,  as 
benzoin,  and,  in  short,  any  sweet-smelling  substances,  as  cinnamon,  musk,  &c.,  which 
may  compound  such  a  perfume  as  is  most  agreeable.  The  jars  are  kept  covered, 
except  when  the  perfume  is  wanted. 

A71  English  pot-pourri  is  described  as  consisting  of  violets,  jasmine,  lavender,  clove- 
gilly  flowers,  rosemary  flowers,  knotted  marjoram,  balm  of  Gilead,  damask  roses,  orris 
root,  gum  benjamin  and  storax,  musk,  cloves. 

Another,  orange  flowers,  clove-gilly  flowers,  damask  roses,  knotted  marjoram,  lemon 
thyme,  rosemary,  mint,  lavender,  rind  of  lemon,  cloves,  all  chopped  and  salt  between.  If 
the  whole  cannot  be  salted  at  once,  put  them  in  as  they  can  be  had. 

Sect.  VI. 

SIDEBOARDS. 

1109.  Sideboards  are  generally  made  of  fine  mahogany,  and  more  or  less  enriched  with 

carving  and  other  ornaments.  Small  sideboards  are  often  of  the  kind  called  pedestal  sidc- 
board.<i,fiq.  242.,  having  on  each  side  doors  inclosing  shelves  or  drawers  for  holding  plate, 
liquors,  or  other  similar  articles ;  at  the  bottom  may  be  a  deep  drawer  with  partitions. 
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Dome  have  likewise  drawrs  imder  the  top.  Fig.  242.  is  one  in  a  vei-y  plain  style.  In 
lee  centre  underneath  is  placed  an  open  •wine-cooler  within,  where  that  is  used. 
iFig.  243.  is  a  sideboard  of  a  more  con- 
dderable  size,  and  without  shelves  as 
ue  last.  They  are  usually  made  in  this 
uanner  in  large  rooms,  as  they  thus 
iunit  of  great  variety  of  ornament,  and 
fre  table  may  be  supported  by  columns, 
imnini,  caryatides,  or  other  appropriate 
■jjects.  Beneath  is  a  cellaret,  or  a  re- 
pptacle  for  wine  or  liquors,  &c.,  or  it 
aiy  be  a  wine  cooler.    The  cellaret 
1  frequently  made  in  the  form  of  an 
ittique  sarcophagus.  Sideboards  are 
nmetimes  made  with  deep  drawers  to 
)l'ld  a  cellaret.  At  present,  the  Louis 
uaatorze  style  is  much  employed  for  sideboards,  or  they  are  enriched  by  some  ornaments 
t  that  style. 

Fig.  243. 

IFig.  244.  is  an  example  of  the  manner  in  which  a  sideboard  is  frequently  made  up  out 
ddissected  parts  of  Elizabethan  furniture.  The.  foliage  of  the  carving  in  oak  is  in  a  very 
'bh  style ;  but  the  figures  are  uncouth,  as  they  usually  were  in  that  period. 

Kg.  in. 
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1110.  C/i;'^bnmere  is  a  French  term  applied  to  certain  low  moveable  pieces  of  furniture, serving  as  closets.  They  are  generally  made  of  an  elegant  form,  and  ornamented  so  as 
to  suit  a  sitting  room,  or  even  a  drawing  room.  Since  fixed  closets  are  out  of  fashion, 
these  are  particularly  useful  in  small  parlours,  where  they  are  often  placed  on  the  recesses 

on  each  side  of  the  chimney  as  a  substitute  for  closets  and  a  sideboard,  and  sei*ve  to  hold 
wine,  liquors,  biscuits,  or  other  refreshments ;  and  on  the-top,  and  on  a  shelf  supported 
by  small  pillows  or  brackets,  are  placed  decanters,  glasses,  or  ornaments.  In  large  apart- 

ments, as  in  libraries,  ladies'  sitting  rooms,  and  even  in  di-awing  rooms,  they  are  very 
convenient  for  holding  a  number  of  things  that  are  often  wanted ;  and  the  top  may  be 
ornamented  with  flowers,  vases,  ornamental  china,  minerals,  or  beautiful  objects  of  art  or 
nature.  In  drawing  rooms  they  may  be  used  instead  of  pier  tables.  Figs.  245.  and  246. 
represent  examples  of  the  smaller  kind ;  and^;?^.  247.  is  one  larger  for  a  drawing  room. 

1111.  Moving  sideboards,  or  ivaggon  tables,  figs.  248, 249,  are  useful,  when  introduced  into 
some  convenient  part  of  the  dining  room  duringdinner,  for  holding  various  articles  that  may 
be  wanted,  or  for  placing  plates,  dishes,  &c.  upon  to  be  taken  away  together ;  these  tables 
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K?eing  placed  on  casters  to  move  easily  and  with  no  noise.  Figs.  248.  and  249.  are  usual 
i>Drms  of  this  piece  of  furniture. 

1112.  Hisiiig  tables,  figs.  250.  and  251.,  are  a  late  improvement.  By  a  particular  con- 
rivance  in  the  pillow,  which  is  hollow,  the  top  may  be  made  to  separate  into  three  parts, 
05  as  to  have  the  advantage  of  a  dumb  waiter  ;  and  when  required  to  form  a  simple  round 
lible,  the  upper  shelf  can  be  depressed,  and  the  lower  one  raised,  so  as  to  form  only  one 
ipp. 

Fig.  252.  is  a  rising  waggon  table;  by  depressing  the  upper  shelf,  and  raising  the  lower 
DQe,  the  whole  forms  an  ordinary  side  table  that  may  always  remain  in  the  room. 

1113.  Dumb  ivaiters.fig.  253.,  are  well  known  as  a  piece  of  furniture  formerly  much  in 
!6e,  and  extremely  convenient,  but,  being  now  out  of  fashion,  and  superseded  by  the  rising 
ilibles,  is  rarely  to  be  procured  except  at  the  broker's.  The  shelves  should  be  made  to 
inm  round,  which  renders  them  particularly  convenient. 

Fig.  252. 

1114.  A  tray  stand,  fig.  254.,  formed  of  two  frames  and  girth  to  fold  up,  is  useful  for 
j|ipporting  a  tray  during  dinner  in  small  apartments.    To  make  this  serve  as  a  camp 

table,  or  for  pic-nic  parties,  an  additional  board 
may  be  provided  with  one  leg  fixed  to  it  by 
a  hinge  to  fold.  This  may  be  connected 
with  the  tray  stand  by  having  two  pins  to 
insert  into  holes  in  the  rail  of  the  stand,  with 
hooks  and  eyes  to  keep  it  fast.  This  board 
being  of  the  same  width  as  the  stand,  may 
pack  up  with  it  conveniently. 

Sect.  VII. 

SOFAS. 

1115.  Sofas  are  articles  of  furniture  that  are  not  mereli/  luxuries:  they  conduce  much  to 
mfort;  and,  in  our  artificial  state  of  society,  are  sometimes  essential  to  health.  The  name 
derived  from  Snp/d,  a  title  given  to  the  emperor  of  Persia.  The  sofa  appears  to  be 
I  R 
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originally  an  eastern  fashion,  probably  taken  from  the  divan,  -which  is  a  part  of  tha  floor 
raised  a  little  above  the  rest  in  Turkish  and  Persian  houses,  and  having  a  continued  seat 
along  the  wall  covered  with  mattresses  about  three  feet  -wide.  Persons  of  distinction  have 
this  seat  covered  with  scarlet  cloth,  silk,  or  other  rich  stuffs ;  and  there  are  likewise 
pillows  stuffed  w  ith  cotton,  and  covered  with  similar  stuffs,  to  lean  upon.  As  it  is  not  the 
custom  in  these  countries  to  use  chairs,  it  is  upon  these  they  sit.  It  may  be  interesting 
to  remark  by  the  way,  that  although  the  custom  we  have  mentioned  is  still  general,  yet 
we  are  informed  by  Mr.  Spencer,  the  late  traveller,  that  some  of  the  Turkish  grandees 
are  beginning  to  evince  a  preference  for  European  customs  and  furniture  ;  and  instead  of 
sitting  on  the  ground  and  eating  only  with  their  fingers,  are  now  making  use  of  tables, 
chairs,  knives,  forks,  and  spoons,  and  furnishing  their  apartments  with  costly  looking 
glasses,  chiffoniers,  secretaires,  chests  of  drawers,  &c. ;  and  he  suggests,  as  a  profitable 
speculation,  sending  cargoes  of  furniture  to  Constantinople,  and  other  large  Turkish 
towns. 

Sofas  with  us  are  usually  made  of  mahogany  enriched  with  carving,  and  covered  with 
hair  cloth,  chintz,  or  silk.    Fig,  255.  is  a  drawing  room  sofa  in  the  Grecian  style. 

Fig.  256.  is  a  couch  sofa,  which  is  somewhat  less  expensive  ;  and  fig.  257.  is  one  in  the 
antique  style,  where  a  leopard's  skin  is  used  as  a  cover. 
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Figs.  258.  and  259.  are  modern  French  settees. 

1116.  J'i'^s.  260.  and  261.  are  pieces  of  furniture  lately  introduced  from  France,  and 
called  conversation  chairs.    They  are  made  to  hold  only  two  persons. 

Fig.  2C0.  Pi's-  201- 
1117.  Ottomans  are  stuffed  seats  placed  along  the  walls  in  the  Turkish  manner,  as  in 

fg.  262.,  or  they  may  be  insulated,  and  placed  in  any  part  of  the  room,  as  in  Jig.  263. 
They  are  found  extremely  agreeable  and  convenient,  and  help  to  break  the  formality  of 
the  more  important  furniture.  They  are  particularly  useful  in  picture  galleries,  music 
rooms,  anterooms,  &c. 

Sect.  VIII. 

CHAIRS  AND  SEATS. 

1118.  Scarcely  any  article  of  furniture  has  undergone  so  many  changes,  and  admits  of 
such  variety  of  forms,  as  chairs.  The  use  of  a  chair  being  for  a  seat,  there  are  certain 
principles  which  should  regulate  its  form,  though  these  have  been  frequently  ill  under- 

stood, or  interfered  with  by  the  fashion  of  the  day.  Independently  of  the  elegance,  the 
forms  of  chairs,  on  which  depends  the  easiness  of  the  seat,  may  not  be  an  object  of  great 
consideration  to  persons  who  sit  but  little  ;  but  to  those  who  are  in  the  habit  of  sitting 
for  many  hours  at  a  time,  it  is  of  the  first  importance  that  the  shape  of  the  chair  be  such 
that  the  weight  of  the  body  may  not  press  unequally  upon  it.  These  principles  appeift 
to  have  been  well  understood  by  the  ancient  Egyptians  and  Greeks,  since  the  forms  of 
their  chairs  were  simple,  but  admirably  adapted  to  their  purpose. 

1119.  Tlic  French  artists,  with  Mr.  Hope,  in  coppivg  or  imitating  the  antique  style, 
produced  some  of  the  best  chairs,  the  forms  of  which  are  still  retained,  or  have  given 
hints  for  the  most  perfect  now  in  use. 

Figs.  264,  265,  266,  267,  268,  269,  270,  271,  272.  are  chairs  in  the  antique  style. 
R  2 
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Figs,  264,  265,  266,  267.  are  from  the  designs  of  the  late  Mr.  Hope,  and  are  remarkable  for 

their  graceful  shapes,  and  the  comfort  which  they  afford.  The  five  last  are  arm-chairs. 
Figs.  264,  266,  and  267.  have  been  much  imitated  for  parlour  chairs,  and  in  some  respects 
improved  upon. 

Fig.  273.  is  a  group  of  furniture  in  the  antique  style  from  Mr.  Hope's  design.  _ 

1120.  Chairs  judicioiisly  designed  should  have  few  sharp  angles  or  straight  lines,  but 
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; should  exhibit  graceful  curves,  aiFording  easy  backs  to  lean  against  with  firm  feet:  and 
.  in  general  should  be  too  heavy  to  lift  and  move  about  easily. 

1121.  The  seats  of  chairs  are  generally  stuffed  -with  horse  hair  ;  or  are  made  of  split 
I  cane  woven,  or  of  rushes.    In  purchasing  chairs  it  is  necessary  to  ascertain  whether  the 
•  stuffing  is  really  done  with  horse  hair,  as  Jiair  of  very  inferior  kinds  is  frequently  sub- 
stituted,  and  sometimes  it  is  mixed  with  wool  or  even  straw.    The  framing  is  also  some- 

:  times  done  with  unseasoned  wood,  and  becomes  loose  and  rickety  on  shrinking,  by 
.  drying.  It  is  therefore  generally  bad  policy  to  purchase  those  that  are  offered  on  very 
i  low  terms,  as  there  is  usually  some  imperfection. 

U22.  In  the  cheapest  kinds  of  chairs  the  legs  are  held  together  by  cross  bars  and  rails  ; 
1  but  in  the  best  chairs  these  are  omitted,  the  stoutness  of  the  materials  and  goodness  of  the 
'  workmanship  permitting  the  legs  to  be  sufiSciently  strong  without. 

It  is  the  custom  to  ornament  the  front  legs  of  chairs  by  mouldings,  and  sometimes 
1  carving  is  added,  whereas  the  black  legs  are  plain.  Some  have  objected  to  this  differ- 
i  ence,  but  it  appears  justified  for  several  reasons.  The  front  legs  of  mahogany  chairs  are 
I  usually  made  straight,  as  they  are  found  inconvenient  when  curved,  and  when  straight 
I  mouldings  can  be  turned  upon  them  by  the  lathe  at  a  cheap  rate  :  whereas  the  back  legs, 
1  being  curved,  that  the  chair  may  stand  firmer,  cannot  easily  be  turned,  and  carving 
I  on  them  would  scarcely  be  seen  :  nor  does  there  appear  to  be  any  reason  why  the  front 
;  and  back  legs,  being  so  different  in  shape,  should  be  ornamented  in  the  same  manner, 
!  good  taste  requiring  that  labour  shall  not  be  thrown  away.  In  light  chairs  for  the  draw- 
i  ing  room  the  front  legs  as  well  as  the  back  ones  are  generally  curved  and  decorated  with 
I  mouldings,  but  they  are  usually  made  of  woods  that  can  be  bent  after  they  are  turned, 
•  which  mahogany  does  not  admit  of. 

1123.  It  will  be  most  convenient  to  class  chairs  according  to  the  apartments  in  which  they 
:  are  placed  ;  since  this  regulates  not  only  their  forms  and  style,  but  likewise  the  materials 
I  of  which  they  are  made. 

pr Mii 
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Fig.  276. 

1 124.  Parlour  chairs  are  almost  always  made  of  mahogany,  frequently  French  polished, with  the  seats  stuffed  with  horse  hair, 
and  covered  with  morocco  leather 
plain  or  tufted,  red,  green  or  blue, 
or  with  hair  cloth.  They  should 
have  little  carving,  should  be  of  solid 
construction,  and  of  forms  agreeable  to 
handle  and  move.  The  backs  should 
not  be  too  upright,  but  should  be  cur- 

ved, and  slope  back  to  afford  an  easy 
position  to  the  body.  Figs.  274,  275, 
276,  277,  278.  are  some  of  the  most 
approved  forms  now  in  use.  They 
should  rather  be  a  little  massy  and 
heavy  than  light.  Those  which  are 
ill  made  and  cheap  are  apt  to  break 
down  when  leaned  upon,  an  accident 
not  unattended  with  serious  danger. 
Some  have  the  backs  stuffed  in  part. 

F'g.  277. 
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1125.  Easy  or  arm  chairs — Fauteuils,  Much  pains  and  invention  have  been  bestowed 
in  contriving  the  forms  that  give  the  greatest  degree  of  repose  and  support  to  the  body 
in  easy  chairs  :  and  this  is  not  to  be  considered  as  mere  luxury,  since  it  is  really  of  great 

importance  that,  after  fatigue,  the  most  perfect  rest  shall  be  enjoyed,  as  well  as  where 
delicate  health  demands  indulgence.    At  the  principal  upholsterers  a  great  variety  of 

F:g.  282, 

these  may  generally  be  seen,  distinguished  sometimes  by  the  names  of  the  inventors. 
Some  of  the  best  of  these  are  represented  mfigs.  279,  280,  281,  282,  283,  284.;  the  last  is 

called  the  shell  chair.  They  are  generally  of  mahogany :  the  stufiFed  part  of  morocco 

leather,  filled  with  the  best  horsehair,  and  tufted :  occasionally  the  seats  contam  spiral 
steel  springs  for  greater  elasticity. 



I  Chap.  X.      FURNITURE  OF  THE  PRINCIPAL  APARTMENTS.  247 

1126.  Drawing  room  chairs.  Figs.  285,  286,  287,  288,  289,  290.  admit  of  more  carving 
;  and  other  ornaments  than  those  for  the  parlour,  and  they  are  made  of  a  lighter  construc- 

I  tion.  Mahogany  is  sometimes  the  material ;  but  now  more  frequently  satinwood,  rose- 
•  -wood,  tulip  and  other  rare  -woods.  Sometimes  also  they  are  beautifully  japanned  or 
I  painted  and  gilt.    The  seats  are  covered  with  rich  silk,  and  flowered  satins,  painted 

velvets,  superfine  cloth,  worsted  worked,  or  chintz,  and  at  present  it  is  the  fashion  to  go  to 
considerable  expense  in  these  chairs,  when  of  the  ornamental  kind.  Mixed  with  the  more 
massy  drawing  room  chairs,  it  is  now  the  custom  to  have  a  variety  of  others  of  a  much 
simpler  kind,  and  extremely  light,  usually  termed  conversation  or  gossipping  chairs. 

These  have  the  seats  mostly  of  split  cane  or  of  rush.  Fig.  291.  is  a  chair  of  this  kind  of 
a  French  pattern  :  fig.  292.  is  Italian  :  fig.  29,3.  and  294.  are  Swiss  forms.  Occasionally 
some  drawing  room  chairs  have  the  seats  very  low  and  the  backs  high :  in  short,  more  whim 
and  caprice  is  shown  in  chairs  than  in  any  other  article  of  furniture. 

R  4 
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1127.  Library  chairs  vary  much  with  the  taste  and  habits  of  the  possessor,  but  have usually  the  plainness  and  solidity  of  those  of  the  parlour  or  eating  room. 
Figs.  295.  and  296.  are  library  or  summer  chairs,  with  cane  back  and  seats. 

IRS
 

i 

Fig.  2SG.  ̂ ""-^ 
Fig.  297.  is  called  by  upholsterers  the  classical  chair:  it  is  useful  in  the  library,  and 

possesses  the  advantage  by  the  seat  being  made  to  revolve  :  the  person  sitting  in  it  may 
very  easily  turn  himself  round  to  speak  to  any  one,  without  shifting  the  place  of  his  chair. 

Fig.  298.  is  a  reading  chair,  furnished  with  a  stand  for  a  candle,  and  desk  for  a  book. 
1 128.  TVic  bee-hive  chair.  Jig.  299.,  made  of  straw,  has  been 

long  used  in  Wales  and  Scotland,  as  well  as  in  some  places  in 
the  north  of  England.  But  it  is  only  of  late  that  they  have  ap- 

peared among  our  fashionable  furniture.  They  are,  however, 
warm  and  cheap,  and  are  admired  by  some  persons  for  their 
simple,  homely,  and  snug  appearance. 

1129.  Figs.  300,  301,  302,  303.  arc  examples  of  the  so-catted 
Elizabethan  or  Flemish  chairs,  at  present  brought  so  much  into 
fashion  again.  Some  of  them  are  remarkable  for  their  high  backs, 
and  low  seats.  The  chairs  are  fonned  of  oak  or  ebony,  and  the 
backs  and  seats  of  cane,  are  stuffed  and  covered  with  rich  silks, 
as  damasks,  taberets,  &c.,  or  figured  velvets,  and  sometimes 
ornamented  with  embroidery  and  fringes.    In  general,  they  had 

cross  bars  to  strengthen  the  legs,  although  at  present  these  are  frequently  omitted. 
1130.  Figs.  304,  30.5,  306.  are  chairs  in  the  same  style,  but  with  the  backs  lower  :  some 

of  these  are  ornamented  with  a  profusion  of  rich  carving. 

1131.  Fig.  308.  is  an  arm-chair  of  the  same  kind,  the  back  and  seat  covered  with  red 
leather.  Fig.  307.  is  a  plainer  chair,  the  back  covered  with  stamped  leather,  put  on  with 

large  brass-headed  nails,  the  seat  of  striped  stuff.  Fig.  309.  is  a  rich  arm-chair  of  the 
time  of  James  I.,  gilt,  and  covered  with  rich  damask  and  fringe. 

1132.  Fig.  310.  is  the  top  of  one  of  these  chairs  to  show  the  style  of  the  carving  more 
plainly. 

1133.  We  omit  chairs  in  the  Gothic  style,  as  they  are  never  used,  except  the  house 

itself  be  in  .the  same  style ;  and  we  may  observe  that  this  style  is,  in  general,  very  ill 
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Fig.  303. 
Fig.  300. 

aadapted  for  domestic  furniture,  and,  except  it  be  designed  by  artists  of  great  taste,  and 
who  are  very  "well  acquainted  -with  Gothic  architecture,  and  what  little  remains  of  ancient 

fifarniture :  attempts  at  imitation  are  generally  very  miserable,  besides  being  extremely f  expensive. 
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1134,  Figs.  311,  312,  313,  314.  are  chairs  in  the  styk  of  Louis  XIV.  In  these,  fre- 
quently, a  great  part  of  the  chairs  is  gilt,  and  the  seats  and  backs  covered  with  rich  silks, 

figured  stuffs,  and  velvets. 

1135.  Drawing  room  seats,  of  a  detached  kind,  are  useful,  in  addition  to  the  usual  sofr 
and  chairs,  to  place  in  any  part  of  the  room,  for  two  persons  to  converse,  or  for  simU 
uses.    Figs.  315,  316,  317,  318,  319.  are  fashionable  forms  in  the  antique  style.  Figs 
316,  317,  318,  and  319.,  sometimes  called  X-seats,  maybe  of  cast  iron,  or  maj'  con 
a  slight  iron  bar  in  the  middle  of  the  mahogany  legs  to  strengthen  them. 

1136.  Music  stools  are  made  to  raise  or  lower  by  means  of  a  screw  in  the  stem.  Jigs 
320,  321. 

Fii;.  322. Fig.  321. Fig.320. 

1137  Fiqs  322,  323.  are  stools  of  a  simple  kind.    Fig.  323.  is  a  stool  tha
t  generall 

forms  a  box,  the  lid  of  which  is  the  seat ;  and  it  is  often  adorned  with  embroidery 

1138.  Footstools  are  likewise  necessary  pieces  of  furniture,  particularly  whe
re  there  i 

nursing  of  children  :  they  are  of  many  kinds.  Figs.  324,  325.,  a  usual
  form  for  th 

drawing  room  ;  and  fig.  325.  is  called  an  Ottoman  footstool
 

1 139^  French  fool-wanner.  This  is  a  box  containing  a  tin  vessel,  in  which  
hot  water  « 

put,  being  careMly  wadded  round  to  keep  in  the  heat;  the  hd  is  also  ̂ "dded  J^'J^jf^^^ 

This  will  keep  warn  some  hours,  when  shut,  and  is  very  useful  to  kee
p  the  feet  on,  >»hen 

occasion  requires  it. 
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Fig.  325. 

Sect,  IX. 

BOOKCASES,  BOOKSTANDS,  AND  WRITING  DESKS. 

1140.  Bookcases.  The  most  economical  bookcases  are  simple  shelves,  fiUing  up  the 
sside  of  a  room,  or  a  recess  in  it.  When  bookcases  are  detached  pieces  of  furniture,  and 
1  large,  they  are  usually  made  with  the  lower  part  deeper,  for  folios  and  other  large  books, 

£as  '\nfig.  327.  ;  and  this  part  may  be  shut  up  with  close  doors,  one  part  containing  drawers 
ifor  prints  or  portfolios,  or  shelves  for  folio  books.  The  projection  of  this  lower  part 
s  serves  as  a  shelf  to  rest  books  upon.  The  upper  part  is  generally  fitted  up  with  shelves 
tto  contain  books  of  the  quarto,  octavo,  and  smaller  sizes.  There  is  usually  more  or  less 
t  of  architectural  style  in  the  design  and  ornament ;  though  much  of  this  should  be  avoided, 

and  a  plainer  style,  or  one  agree- 
ing more  in  richness  with  the  rest 

of  the  furniture,  should  be  intro- 
duced in  preference.  The  shelves 

should  be  made  moveable,  so  as 
to  be  fixed  at  various  distances 
from  each  other,  according  to  the 
sizes  of  the  books,  which  should 
be  so  arranged  as  to  fill  up  the 
space  nearly.  A  few  wooden 
false  books  are  useful  to  supply 
the  place  of  those  which  are  taken 
out,  to  prevent  the  rest  from  fall- 

ing. In  the  country,  bookcases 
may  do  very  well  without  glazed 
doors,  or  with  doors  having  only 
wire-work  to  secure  the  books : 
but,  in  the  large  cities  of  Britain, 
close  doors  are  indispensable,  if  it 
is  desired  to  preserve  the  books 
from  smoke  and  dust,  which  prove 
extremely  destructive  to  them  in. 
the  course  of  a  few  years.  The 
wire-woi'k,  with  silk  behind,  pre- 

serves the  books,  but  it  has  the 

( 1 

Ml '  

Fig.  327. 

Fig.  329. 

Hg.  328. 

\ 

Fi'gi  330. 
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inconvenience  of  not  allowing  us  to  see  the  titles  without  opening  the  doors.  Fiq  307 
IS  of  the  kind  called  by  the  upholsterers  a  winged  bookcase.  Fig.  328.  is  a  lower  bookcase' termed  a  dwarf  bookcase,  which  is  convenient  when  the  room  is  low,  or  where  it  is  wished 
to  have  all  the  books  easily  accessible.    Fig.  329.  is  a  small  pier  bookcase  to  put  between 

FiK.  3ai. Fig.  332 Fig.  333. 

Fig.  334. 

wltidows  in  the  manner  of  a  pier  table ;  or  a  place  for  books  may  form  part  of  a  chif- 
fonnifire.    Fig.  330.  is  one  of  a  similar  kind,  but  with  cabinets  for  mmerals,  coins,  &c. 

forming  a  part  of  it.    Fig.  331.  is  o 
IJ'*^  small  bookcase  for  a  ladies'  room. 

Figs.  332.  and  333.  are  moveable  book- 
shelves on  casters,  very  convenient  in 

a  library.  Fig.  334.  are  the  well-known 
simple  bookshelves,  consisting  of  a  few 
boards  and  string,  which  serves  well 
for  a  nursery,  &c. 

1141.  Bookstands  are  useful  articles 
of  furniture,  in  tending  to  prevent 
the  injuries  which  books  are  liable 
to  receive  if  laid  loose  on  the  tables. 
They  may  be  made  in  a  great  variety 

of  forms  and  sizes,  according  to  the  particular  views  and  wants  of  individuals.  Fig. 
335.  is  a  very  simple  bookstand  for  placing  on  a  table  to  hold  a  few  books  to  be  referred 
to.  It  should  not  be  so  large  as  to  be  too  heavy  to  be  easily  lifted  by  the  two  handles  ; 
or,  if  made  larger,  it  may  be  placed  upon  a  stand  with  castors.  Fig.  336.  is  one  of  more 
elegant  construction,  commonly  placed  upon  drawing  room  tables.  The  drawer  serves 
to  hold  letters,  cards,  or  other  papers.  Fig.  337.  is  a  very  convenient  kind  of  bookstand 
for  authors  who  have  occasion  to  consult  a  number  of  books  at  the  same  time  ;  the  books 
are  placed  upon  the  face  of  a  low  conical  wheel,  and  kept  open  by  little  brass  fasteners, 
as  in  music  stands  ;  and,  as  this  wheel  may  be  turned  round  upon  its  stand  by  the  least 
touch,  it  is  easy  to  refer  to  the  several  books  without  lifting  them  from  their  places. 

Fig.  335. 
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1141.  The  reading  desk,  fig.  338.,  is  made  to  place  upon  a  table,  and  may  be  raised  to 
any  required  angle  by  a  frame 
and  rack.  Two  leaf-holders  of 
brass  are  made  to  turn  upon 
the  edge  of  the  stop  lath  for 
keeping  the  book  open.  An- 

other variety  is  represented  by 
fig.  339.,  wluchmay  be  elevated 
or  lowered,  as  well  as  raised  to 
any  angle.  This  is  a  very  conve- 

nient invention  for  the  purpose. 
1142.  A  portfolio  stand,  fig. 

340.,    is    particularly  useful 
where  prints  or  drawings  are 
kept  in  portfolios  :  by  laying 
the  portfolio  flat  on  a  table,  fre- 

(uently  the  contents  receive  injury.    The  flat  piece  at  the  bottom  of  the  portfolio  is 
".made  to  fold  up  when  the  stand  is  closed  to  put  away :  and  thei'e  is  a  contrivance  to 
nrevent  its  opening  too  far.    There  are  various  forms  of  it ;  but  that  in  the  figure  is  the 
simplest. 

1143.  Library  steps  are  necessary  to  raise  any  person  so  as  to  reach  books  at  the  top  of 
hhe  bookcases.  They  are  sometimes  made  to  close  together  and  imitate  some  piece  of 
uumiture  when  not  in  use. 

1144.  Writing  tables  ani  writing  desks.  The  French  terms  of  bureau,  escritoires,  and 
ecretaires,  are  synonymous  for  these  useful  pieces  of  furniture  ;  and  our  best  contrivances 

!'f  this  kind  have  been  originally  borrowed  from  our  neighbours.  Fig.  341.  is  the  well- 
nnown  bureau,  which  is  now  seldom  to  be  found  except  at  the  broker's,  but  was,  not  long 

Fig.  340. 

Fig.  341. 

igo,  in  very  general  use,  frequently  with  a  neat  bookcase  over  it,  and  was  very  conve- 
lident,  and  by  no  means  inelegant,  though  at  present  out  of  fashion.    The  flap  for  writing 

upon  is  made  to  fall  down,  and  is  supported  by  two 
runners  below  that  draw  out ;  and  within  are  various 
small  drawers  and  cells  for  papers.  The  large  drawers 
serve  as  an  ordinary  chest  of  drawers.  It  would  seem 
that  the  sloping  appearance  of  the  flap  had  been  ob- 

jected to  ;  for  we  find  various  contrivances  to  get  rid 
of  this.  One  \sfig.  342.,  in  which  the  small  drawers 
and  cells  are  concealed  by  a  cover  made  of  a  number 
of  slips  of  mahogany,  so  connected  that  they  draw 
down  in  the  form  of  the  quarter  of  a  cylinder  ;  and 
the  writing  part  is  made  to  draw  out  straight.  It 
may  be  further  decorated  with  a  place  above  for 
books,  or  for  various  ornamental  things,  and  the  front 
with  columns,  consols,  &c.  Fig.  343.  is  an  article  of 
this  kind  in  very  general  use  in  France,  made  to 
project  less  into  the  room  ;  the  writing  flap  goes  up 
perpendicularly,  forming  part  of  the  front  when  closed, 

irmd  is  supported  by  metal  quadrants  or  other  contrivances. 
Fig.  344.  is  a  writing  table  calculated  for  a  ladies'  apartment,  in  which  the  writing aart  consists  of  a  shelf  that  pulls  out,  having  upon  it  a  leaf  that  lifts  up,  and  may  be  made 

'O  rest  upon  the  table  top,  which  may  be  of  marble  ;  this  will  give  the  necessary  slope  for 'vriting.  The  body  may  contain  drawers  concealed  by  folding  doors,  or  shelves  servino- 
ws  a  chiffonnicre,  or  be  filled  up  in  any  other  mode  that  may  be  wished  for.   Fig.  345.  is  a 
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contrivance  now  much  used  for  writing  on,  caUed  a  JDevonport,  from  the  name  of  the 

Fig.  345. 

inventor.  It  consists  of  a  deslc  placed  upon  a  pedestal  filled  with  drawers.  The  desk  is 
of  the  same  width  and  depth  as  the  pedestal ;  but  is  made  to  slide  forward,  when  to  be 
written  upon,  in  the  manner  shown  in  the  wood-cut,  to  give  room  for  the  knees.  A 
sliding  shelf  may  draw  out  at  the  side,  to  hold  papers  or  other  things  ;  and  over  that  is  an 
inkstand  that  turns  out  and  shuts  in  by  a  hinge  at  one  end.  The  desk  is  covered  with 
leather,  and  has  a  fence  round  the  top  ;  the  drawers  are  placed  at  the  end  instead  of  the 
front,  for  the  convenience  of  being  got  at  when  one  is  writing. 

For  those  who  wish  to  stand  while  they  write,  a  desk  is  made  as  in  y?sf.  346. ;  or  in  a  less 

Fig.  ■Mli. Fig.  347. Fig  348. 

expensive  form,  as  in  Jig.  347.,  which  is  a  what  not,  with  a  rising  flap.  Fig.  348.  is  a 
writing  stand  for  a  lady's  boudoir. 

The  small  writing  desks  to  place  on  a  common  table, 
fig.  349.,  are  too  well  known  to  need  description. 

Care  should  be  taken  to  choose  a  proper  situation  for 
writing  tables  or  desks,  with  respect  to  the  light,  which 
should  come  in  from  the  left. 

1145.  77(6  preservation  and  arrangement  of  papers  is  an 
affair  of  great  importance,  which,  when  neglected,  often  occasion  great  trouble  and  anx- 

iety, and  which  might  be  obviated  by  a  little  method. 
1 146.  Bumford  or  pamphlet  cases,  fig.  350.,  are  extremely 

convenient  for  liolding  papers,  as  they  may  be  placed  on 
shelves  like  books,  and  labelled  on  the  back.  They  are 
usually  procured  from  the  bookbinder,  are  sometimes  made 
of  pasteboard,  and  bound  to  look  like  books  ;  but  a  cheaper 
kind,  quite  as  good,  is  made  of  thin  wood.  A  cheap  substitute 
may  be  easily  made  by  small  portfolios,  with  linen  or  cotton 
guards  to  keep  out  the  dust.  Jicccipt.i  are  best  fixed  on  the 
leaves  of  a  blank  paper  book  with  a  little  gum,  exactly  in  the 
order  in  which  they  are  received,  instead  of  tying  them  up  in 
bundles,  as  they  often  are,  in  which  it  is  diflScult  to  find  one. 
The  drawers  of  a  library  table  afford  places  for  arranging  papers,  or  for  keeping  them 
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[11  small  portfolios.    For  this  purpose,  the  fronts  of  the  drawers  may 
e  made  to  let  down  in  the  manner  of  a  pianoforte,  to  get  at  the  papers 

aaore  easily. 
1147.  A  small  pedestal  case,  with  shelves  or  drawers  within, /i^. 

551.,  wUl  he  useful,  where  there  is  no  library  table,  for  keeping 
.lapers  in  Rumford  cases,  or  in  folios.  When  persons  have  acquired 
■  taste  for  arrangement  (a  very  useful  one),  many  similar  methods 
laay  be  contrived,  in  which  facility  of  reference  should  form  a  prin- 

cipal feature.  A  little  money  will  be  judiciously  laid  out  in  having 
rroper  conveniences  for  arranging  and  preserving  papers. 

1148.  Fire-proof  closets  and  boxes.  The  principle  upon  which 
htiese  should  be  constructed  is,  that  they  should  be  made  of  such 
oaaterials  as  are  not  only  incombustible,  but  as  little  as  possible  Fig.3b\. 
lapable  of  being  heated.  Metals  are  not  combustible  by  ordinary  fires  ;  but,  as  they  are 
uusceptible  of  being  made  extremely  hot,  they  are  not  proper  for  this  purpose.  If  the 
oaints  are  not  perfectly  close,  so  as  perfectly  to  exclude  the  external  air,  papers  and 
itther  inflammable  substances  will  be  burnt  and  consumed  in  them  in  case  of  a  fire; 
and,  should  the  joints  be  quite  tight,  papers  in  them  will  at  least  be  charred  and  ren- 

dered useless.  By  referring  to  our  Section  "  On  Heat,"  the  nature  of  the  subject  will  be 
cnderstood ;  and  it  will  be  seen,  that  brick,  soft  stone,  layers  of  pumice,  charcoal,  and 
i  ther  porous  substances  are  the  best  non-conductors  of  heat.  Fire-proof  boxes  should, 
therefore,  be  constructed  of  these  materials,  which  may  be  cased  with  sheet  iron  merely  to 
eep  them  together.  Air  is,  as  we  have  shown,  a  good  non-conductor ;  therefore  two 

>ioxes  of  non-conducting  materials,  with  an  empty  space  of  a  few  inches  between  them, 
rriU  be  far  safer  than  any  single  box.  The  inner  bo.x  should  rest  upon  pieces  of  pumice, 
and  should  not  touch  the  external  one  any  where :  or  the  space  between  the  two  boxes 
hhould  be  filled  with  pumice.  No  one  unacquainted  with  these  philosophical  principles 
should  be  entrusted  with  the  construction  of  a  fire-proof  closet  or  box. 

Sect.  X. 

Fig.  353. 

1149.  Folding  screens,  Jig.  352.  to  keep  off  draughts  of  cold  air,  seem  to  be  of  Chinese  or 
I  Japanese  origin,  if  we  may  judge  from  the  paintings  with  which  they  used  to  be  decorated. 
They  are  now  little  used,  since  the  finishing  of  our  houses  has  been  so  much  improved. 
>!5till  there  are  cases  where  they  are  found  to  add  much  to  comfort,  particularly  in  de- 

fending those  who  are  obliged  to  sit  be- 
tween the  door  and  the  fire,  where  there 

is  always  more  or  less  of  a  current  of 
air.  These  are  to  turn  the  direction 
of  this  current,  for  they  can  have  no 
effect  in  destroying  it.  They  have 
sometimes  peculiar  hinges,  by  which 

^^NifT  B3  R^*^    ̂   ̂ ^^y  folded  both  ways. 
"I —  "   ^  1150.  Fire  screens  are  very  neces- sary where  open  fires  are  used  ;  and 

nn  England  they  always  form  part  of  the  furniture.  In  dining  rooms 
hhey  are  particularly  wanted  for  those  who  sit  with  their  backs  to  the 
idre ;  and  various  contrivances  have  been  made  to  prevent  the  un- 
!)leasant  effects  of  this  situation.  The  simplest,  and  one  that  fre- 
l  iuently  answers  the  purpose,  is  a  flat  mat  worked  of  willow  that  is  hung  on  the  back  of 
*ach  chair  requiring  such  a  defence, ^f?.  353. 

11.51.  A  cheval  fire  screen  is  one  made  of  mahogany  filled  in  with  moreen  and  other 
nnaterials, /g'.  354.,  and  made  to  slide  up  in  the  stand. 

Another  variety,  fig.  355.,  is  made  to  be  increased  both  in  width  and  height  by  additional 
i;Iiding  pieces. 

1 1 52.  Fire  screens  for  drawing-rooms  are  less  wanted  than  formerly,  since,  from  the  great 
■mprovements  in  chimney  fire-places,  it  is  not  so  necessary  to  sit  very  near  the  fire. 
When  they  are  employed,  they  are  made  light  and  elegant,  and  are  generally  only  large 
imough  to  screen  the  face.  Fig.  356,  357,  358.  are  examples  of  forms  in  common  use, 
» vhich  may  be  of  mahogany,  the  screen  covered  with  silk,  paintings,  &c.  Fig.  359,  360. 
inre  very  simple  screens  made  by  suspending  a  piece  of  silk  on  a  brass  or  wooden  rod. 
.t  is  requisite  that  the  base  of  all  fire  screens  should  be  strong  and  solid,  as  well  as  some- 

what heavy,  that  they  may  not  easily  overset. 
1153.  That  a  pane  of  glass  slumld  form  a  fire  screen  is  a  remarkable  fact.    It  appears 



that  althougli  the  heating  rays,  as  well  as  the  light  of  the  sun,  can  readily  pass  through 
glass,  as  is  evident  from  green-houses  and  ordinary  windows,  yet  the  calorific  rays  from 
the  fire  are  almost  entirely  stopped  by  glass.  On  this  principle  a  piece  of  window  or 
plate-glass  can  form  a  fire  screen  by  inclosing  it  in  a  frame  ;  and  this  is  both  agreeable 
and  convenient,  since  the  fire  may  be  seen  through  it.  The  only  inconvenience  is  its 
liability  to  be  broken. 

Sect.  XL 

SCULPTURE,  PAINTINGS,  ETC. 

1154.  There  are  few  houses  where  some  other  objects  are  not  collected  to  decorate  the 
apartments  besides  the  mere  furniture.  Pictures,  statues,  has  reliefs,  vases,  porcelain,  mi- 

nerals, flowers,  even  toys  of  various  kinds,  are  introduced  ;  and  their  selection  distinguishes, 
in  some  measure,  the  taste  and  judgment  of  the  possessors.  The  desire  for  being  sur- 

rounded by  objects  of  interest  is  both  natural  and  useful,  provided  it  be  kept  within  due 
bounds.  It  has  been  remarked  that  uncivilised  nations,  and  almost  the  poorest  among 
civilised  people,  have  more  or  less  of  this  taste  for  decoration,  and  to  it  we  owe  many  of  the 
most  valuable  arts.  When  the  inhabitant  of  the  humble  cottage  in  any  country  is  seen 
to  adorn  his  dwelling  with  works  of  art,  even  of  the  lowest  kind,  we  may  be  sure  that  he 
possesses  the  gei-ms  of  some  good  feeling  capable  of  being  cultivated.  Wliile  the  wealthy 
procure  genuine  pictures  and  sculpture  of  the  best  kind,  those  in  middling  circumstances 
may  easily  obtain  works  of  great  merit  at  a  much  smaller  expense. 

1155.  Wlien  sculpture,  instead  of  being  insulated,  is  attached  to  a  surface,  it  is  termed 
alto-relievo,  and  basso-relievo ;  or  alto-relief,  and  bas-relief.  The  first  is  when  the  figures 
project  from  the  wall  at  least  half  their  thickness  ;  and  when  the  projection  is  less,  it  is 
bas-relief.  This  kind  of  sculpture  is  frequently  employed  in  friezes,  chimney  pieces,  and 
other  parts  near  to  the  eye  ;  but  it  seldom  has  a  good  effect,  or  is  lost  and  thrown  away, 
when  placed  too  high,  as  may  be  seen  in  several  of  our  public  buildings  erected  by  archi- 

tects of  reputation.  A  considerable  objection  to  the  use  of  much  sculpture  in  the  deco- 
ration of  rooms  is  the  dust  wliich  it  collects,  and  which  cannot  be  frequently  cleared  away 

without  injuring  the  carving.  Painting  on  this  account  has  some  advantages  over  reliefs. 
The  ancients  have  left  us  many  exquisite  specimens  of  bas-reliefs,  both  in  marble  and 
terra  cotta ;  and  many  of  great  merit  have  also  been  executed  by  modem  sculptors. 

1156.  Plaster  casts  of  fine  sculpture  are  scarcely  inferior,  in  some  of  the  most  valuable 
qualities,  to  the  original  marble,  and  may  be  rendered  durable  by  easy  processes :  they 
may  be  hardened,  painted,  varnished,  or  bronzed. 

1 157.  Much  modern  sculpture  in  alabaster  is  brought  from  Florence,  consisting  chiefly  of 
small  figures  and  vases,  which  must  be  kept  under  glass  ;  but  the  greater  part  of  it  is  of 
very  ordinary,  if  not  inferior  workmanship,  and  is  chiefly  striking  for  the  beauty  of  the 
material,  or  the  elaborate  pierced  carving.  Abundance  of  small  figures  in  terra  cotta,  or 
other  materials,  arc  produced  by  some  of  our  own  sculptors  too  little  known ;  some  of  these 

have  infinitely  more  merit  as  works  of  art,  and  deserve  places  in  our  best  apartments. 
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11158.  Carvings  in  ivory  wee  often  extremely  valuable,  and  require  particular  care  to 
tsserve  them.  When  exposed  to  the  air  unprotected,  and  kept  from  the  sun,  they  become 
iucoloured  and  covered  with  a  multitude  of  minute  cracks  ;  but  if  they  are  kept  under 

isss  they  are  not  liable  to  this  change.  'J'he  cracks  cannot  easily  be  remedied  ;  but  when 
e^y  have  occurred,  the  ivory  should  be  brushed  with  warm  water  and  soap,  to  get  out  the 

ist  that  may  have  insinuated  itself  into  the  cracks.  Exposing  the  ivory  to  the  sun's  rays 
r  ■  some  time  under  glass  will  bleach  them  in  some  degree ;  but  this  may  be  done 

t'ectually  by  a  cautious  use  of  chlorine. 11159.  Ornamental  vases.  As  these  are  very  frequently  employed  to  decorate  apartments,  it 
[proper  that  some  attention  should  be  paid  to  the  style  of  those  which  are  selected  for 

iis  purpose,  since  this  is  frequently  thought  to  afford  some  indication  of  the  possessor's 
;i.te.  In  no  circumstance  is  the  superiority  of  some  of  the  ancient  nations,  particularly 
e  J  Greeks,  more  strikingly  exhibited  than  in  the  beautiful  and  varied  forms  of  their  vases ; 
Jd  although  the  moderns  have  carried  some  branches  of  the  fine  arts  to  a  high  degi'ee  of 
iffection,  yet  they  have  failed  in  inventing  designs  for  vases  which  can  bear  a  comparison 
ilth  the  antique.  The  germs  of  this  fine  taste  are  discoverable  in  the  Egyptian  and 
rruscan  vases,  which  were  copied  and  improved  upon  by  the  Greeks,  who  have  left  us 
e  i  most  splendid  and  perfect  specimens. 
.'Athens  at  one  time  took  the  lead  in  the  manufacture  of  earthenware  vases :  but  the 
ntteries  of  Samos  soon  rose  into  great  repute,  and,  with  those  of  Saguntum  in  Spain,  and 
ee  or  two  towns  in  Italy,  furnished  the  chief  supply.  They  were  formed  of  the  purest 
ivy,  and  were  distinguished  by  their  extreme  lightness.    To  render  them  impervious, 
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instead  of  a  glaze,  they  were  covered  with  a  yarnish  of  bitumen,  which  admitted  of  a  fine 
polish,  and  was,  besides,  very  durable. 

1 1 60.  Fine  examples  of  Eyi/pUan  and  Etnisain  vases,  made  of  earthenware,  may  be 
seen  in  the  British  Museum,  of  which  fic/s.  361,  362,  363.  364,  36.5,  366,  367,  368,  369, 
370,  371.  are  copies.  Fiy.  365,  is  a  large  lEtruscan  vase  richly  painted  with  black  figures on  the  red  ground  peculiar  to  that  ware. 

1161.  Fiys.  372,  373,  374,  375,  376,  377.  378,  379,  380.  are  Greek  vases  of  marble. 

1162.  Large  jars  of  Chinese  porcelain  axe  often  placed  as  ornaments,  but  these  are  inter- 
esting more  on  account  of  their  being  curious  specimens  of  a  manufacture,  than  from  tlic 

taste  displayed  in  them.  The  Florentine  alabaster  vases  have  been  already  alluded  to, 
when  speaking  of  sculpture. 

1163.  Vases  of  fluor  spar  from  Derbyshire  are  extremely  beautiful.  M.  de  Rozicre 
wrote,  some  years  ago,  an  interesting  work  to  prove  that  it  was  of  this  substance  the 
famous  Mitrrhine  vases  of  the  ancients,  so  highly  prized,  were  made  :  and  there  really 
appears  much  weight  in  his  arguments,  this  substance  agreeing  with  the  ancient  descrip- 

tion more  nearly  than  any  other  known  material. 
1164.  Paintings  and  drawings  form  some  of  the  most  desirable  ornaments  of  our 

apartments  on  many  accounts.  Oil  pictures  demand  gilt  frames  ;  drawings  do  very  well 
in  frames  of  various  elegant  woods.  The  hanging  of  pictures  properly  requires  judgment, 
and  much  depends  upon  the  direction  of  the  light  that  comes  on  them.  A  side  light  is 
the  best,  and  the  worst  is  fronting  a  window,  as  the  gloss  of  the  varnish  forms  a  sort  of 
mirror,  in  consequence  of  which  they  cannot  be  seen  except  the  spectator  stands  on  one 
side.  It  is  mortifying  to  see  a  good  picture  hung  in  a  bad  light,  and  a  bad  picture  had 
better  not  be  hung  up  at  all.  But  certain  drawings  are  not  so  much  injured  by  the  eflect 
of  light,  and  may  be  placed  where  an  oil  picture  would  be  lost. 
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1165.  Since  it  is  almost  impossible  to  find  good  situations  for  many  pictures  in  a 
;  loderately-sized  house,  the  best  mode  is  to  place  them  in  a  gallery  built  on  purpose,  if 
ley  are  numerous,  and  there  justice  may  be  done  to  them  all.  The  modes  of  warming 

^)'  steam  or  hot  water  render  such  an  apartment  agreeable  on  a  visit  paid  to  it  in  the oldest  weather. 

1 166.  Artificial  fioxoers  are  beautiful  ornaments  ;  and  are  useful,  since  the  natural  ones 
lannot  be  had  at  all  times  and  in  all  seasons ;  those  of  wax,  in  particular,  so  closely 
.-"semble  real  flowers,  that  the  imitation  seems  quite  perfect,  and  they  well  deserve 
uatronage. 

1167.  Many  of  those  objects  which  are  classed  as  curiosities  may  be  considered  as 
i.amiture,  since  they  are  frequently  employed  in  the  decoration  of  apartments ;  the  taste 
:>T  collecting  them  has  been  often  ridiculed,  but  it  is  not  deservedly  so,  except  when  little 
ladgment  is  employed,  or  when  carried  to  excess. 

1168.  Engravings  are  little  used  at  present  as  ornaments  in  rooms,  though  they  were 
)ome  years  ago.  Many,  however,  well  deserve  this  distinction,  although  in  general  the 
Safect  of  many  engravings  hung  on  walls  is  much  inferior  to  that  of  pictures  and  draw- 
ings. 

1169.  Minerals  and  other  objects  of  natural  history  iona  admirable  ornaments  for  rooms; 
aut  they  should  be  kept  under  glass,  otherwise  they  soon  spoil  by  the  dust  and  smoke, 
Dod  cannot  be  restored  to  their  original  beauty.  A  small  cabinet  with  glass  doors  would 

ee  an  agreeable  and  entertaining  acquisition  in  almost  any  apartment.  "We  frequently  see 1 1  drawing  rooms  elegant  little  tables  covered  with  common  and  useless  toys  in  porcelain, 
rr  figures  ill  painted  on  cards,  for  which  more  money  has  been  given  to  the  fancy  shops 
haan  would  have  purchased  works  of  art  of  great  beauty  and  merit :  while  some  again 
mrow  away  money  upon  bad  copies  of  old  pictures  that  have  been  recently  brought 
T'om  the  garret  of  the  painter,  after  he  has  employed  his  talents  in  smoking  and  cracking 
laem,  that  they  may  the  better  imitate  the  originals. 

Sect.  XII. 

TAPESTRY,  EUBROIDERY,  AND  FILIGREE. 

1170.  Tapestry  was  much  employed  in  ancient  times  for  covering  the  walls  of  apartments 
HI  magnificent  houses.  The  term  is  derived  from  the  Latin  tapes,  the  cover  of  a  wall  or 
eed,  from  whence  also  comes  the  French  tapisser,  to  line  ;  and  it  has  sometimes  been 
ppplied  as  a  general  name  for  all  kinds  of  hangings,  whether  woven  or  wrought  with  the 
iceedle,  and  whether  silken,  woollen,  linen,  leather,  or  paper:  but  it  is  now  appropriated  to  a 
i  ind  of  woven  hangings  of  wool  and  silk,  adorned  with  scenic  representations  in  imitation 
iff  paintings. 

1171.  The  earliest  embroidery  and  tapestry  were  the  work  of  the  needle;  and  we  find  in 
hae  Scriptures  mention  of  rich  dresses  and  various  ai'ticles  of  furniture  ornamented  in  this 
k7ay  with  coloured  silks,  worsted,  and  gold  thread.  The  Medes,  Persians,  and  Babylo- 
);:ians,  were  celebrated  for  their  tapestry  and  embroidery :  and  the  Egyptian  women 
Particularly  excelled  in  this  work,  from  whom  the  Israelites  derived  the  knowledge  of  it. 
rrhese  arts  were  a  favourite  occupation  of  the  Grecian  ladies,  and  the  labours  of  Penelope 
nave  become  proverbial.  Robes  ornamented  by  embroidery  were  general  among  the 
jireeks  and  Romans,  and  this  fashion  has  come  down  to  modern  times. 

Some  considerable  works  in  tapestry,  worked  by  the  needle,  had  been  executed  in 
riiJermany,  France,  and  England,  soon  after  the  third  century,  particularly  for  catholic 
ihhurches  and  convents,  and  often  by  ladies  of  the  highest  rank.  The  most  remarkable 

"f  these  now  existing  is  the  Bayeux  tapestry,  the  work  of  Matilda,  wife  of  William  the NWorman  conqueror.  This  magnificent  example  of  ancient  female  industry  is  227  feet 
'ong,  and  20  inches  wide :  it  contains  530  figures  representing  the  various  scenes  of  the 
NWorman  invasion,  and  is  kept  in  the  town  hall  of  Rouen  as  a  precious  relic.  It  is  worked 
nn  different  coloured  worsteds,  on  cloth  originally  white,  but  now  become  brown  :  the 
'  'olours  are  preserved  tolerably  bright.  The  drawing  of  the  figures  is,  as  might  be 
vxpected  from  the  state  of  the  arts  when  it  was  executed,  stiff  and  rude,  but  the  costimies 
't)f  the  time  having  been  carefully  attended  to,  the  whole  is  very  illustrative. 

1 172.  //  appears  that  in  Chaucer's  time  tapestry  was  much  used  in  England  tor  decorating 
I'lhe  walls  of  apartments  belonging  to  wealthy  persons,  but  it  was  worked  in  gaudy  colours, 
mnd  hence  was  more  useful  tlian  elegant,  contributing  much,  however,  to  comfort  in 
liaouses  where  the  bad  finishing  admitted  innumerable  draughts  of  air ;  but  the  best 
Uapestries  were  only  put  up  when  the  rooms  were  inhabited  :  a  few  of  these  tapestries 
s'itiU  remain  in  ancient  mansions.  When  the  walls  of  rooms  were  furnished  with  moveable 
haangings,  other  materials,  as  leather  flowered  and  gilt  in  various  patterns,  and  silk,  were 
fr'requently  employed. 

1173.  It  is  not  known  exactly  at  what  period  the  weaving  of  tapestry  by  the  loom  was  first 
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practised ;  but  the  art  appears  to  have  passed  from  the  east  into  Europe.  Some  suppose  that 
this  rich  manufacture  was  brought  from  the  Levant  by  the  crusaders,  and  it  became 
at  length  the  greatest  ornament  of  palaces,  churches,  and  other  public  buildings.  The 
French  ascribe  the  invention  to  the  Saracens :  and  hence  the  workmen  employed  in  it 
were  called  Sarazins.  Guicciardini  states  it  to  belong  to  the  Dutch.  The  first  manufac- 

tories of  tapestry  of  any  note  were  those  of  Flanders,  established  there  long  before  they 
were  attempted  in  France  or  England.  The  chief  of  these  were  at  Brussels,  Antwerp, 
Oudenarde,  Lisle,  Tournay,  Bruges,  and  Valenciennes.  At  Brussels  and  Antwerp  they 
succeeded  well,  both  in  the  design  and  the  execution  of  human  figures  and  animals,  and 
also  in  landscapes.  At  Oudenarde  landscapes  were  better  imitated,  but  they  did  not 
succeed  so  well  with  the  figure.  The  other  manufactories,  always  excepting  those  of 
Arras,  were  inferior  to  these.  The  manufactories  of  Arras,  indeed,  were  so  celebrated, 
that  the  name  of  this  place  has  been  frequently  given  to  tapestry.  Sully,  the  minister  of 
Henry  IV.  of  France,  devoted  his  attention  to  this  manufacture,  and  was  enabled,  by 
means  of  Flemish  artists,  to  establish  that  of  the  Gobelins  near  Paris,  which,  under  Louis 
XIV.  became  so  celebrated  as  to  be  considered  the  first  in  the  world.  The  name  of 
Gobelins  was  taken  from  that  of  two  excellent  dyers,  because  the  manufacture  was 
first  carried  on  in  a  house  which  had  been  built  by  them.  In  this  place  the  most  able 
artists,  among  others  Le  Brun,  were  employed  to  make  designs,  and  to  direct  copies  of  the 
best  pictures.  When  the  tapestries  were  large  they  were  woven  in  parts,  which  were 
united  by  the  rentrayeurs,  or  fine  drawers :  and  many  of  these  productions  are  scarcely 
inferior  to  the  paintings  they  were  copied  from.  This  art  is  generally  supposed  to  have 
been  brought  into  England  by  William  Sheldon,  about  the  end  of  the  reign  of  Henry  VIIL, 
and  parts  of  some  maps  in  tapestry,  made  by  Hicks,  the  artist  he  employed,  were  lately 
preserved  at  Strawberry  Hill. 

1174.  In  1619  a  considerable  manufacture  was  established  at  Mortlake,  in  Surrey,  by  Sir 
Francis  Crane,  who  received  2000?.  from  King  James  to  assist  in  carrying  it  on  ;  and, 
according  to  Walpole,  it  was  brought  to  great  perfection.  At  his  establishment  some 
superb  tapestries  were  executed  during  the  reign  of  Charles  I.,  from  designs  of  distin- 

guished painters,  such  as  Rubens  and  Vandyke,  several  of  which  still  exist,  as  at  Hampton 
Court  Palace,  and  Mary's  Hall,  Coventry.  During  the  civil  wars  the  manufacture  lan- 

guished, and  under  the  Commonwealth  it  was  abolished;  nor  has  there  been  any  manufac- 
ture of  tapestry  in  this  country  since  that  time. 

1175.  In  the  time  of  Queen  Elizabetli,  tapestry,  called  arras-work,  was  very  generally 
adopted  in  the  houses  of  the  country  genti-y,  but  this  was  of  a  coarse  fabric,  partly  the 
produce  of  the  loom,  but  also  of  the  needle,  and  sometimes,  it  would  appear,  little  more 
than  painted  cloths ;  and  it  was  suspended  on  frames,  which  were  at  a  little  distance  from 
the  walls,  and  thus  afforded  the  means  of  persons  concealing  themselves  behind  them.  A 
superb  set  of  pictures  in  tapestry,  representing  the  destruction  of  the  Spanish  armada, 
was  executed  in  Flanders,  and  long  ornamented  our  House  of  Lords,  until  they  were 
destroyed  in  the  fire  of  1834.  Fortunately  a  set  of  engravings  had  been  made  from  them 
by  John  Pine,  in  1739  ;  and  a  fragment  of  one  of  them  still  exists  in  Plymouth. 

1176.  The  use  of  plaster  of  Paris  in  finishing  the  walls  of  apartments,  which  began  to  be 
general  in  the  reign  of  Queen  Elizabeth,  caused  that  of  tapestries  to  be  discontinued,  from 
the  facility  with  which  architectural  ornaments  in  relief  could  be  produced :  and  tapestry 
is  at  present  seldom  seen  except  in  restorations  or  imitations  of  ancient  mansions.  In 
France  it  is  still  executed  at  some  of  the  great  manufactories  ;  and  in  that  country  there 
are  preserved  abundant  examples  of  ancient  tapestry. 

1177.  Embroidery  is  much  more  generally  used  abroad  than  with  us  for  ornamenting 
dress.    Threads  of  the  brightest  and  most  showy  kinds  are  employed. 

Embroidered  handkerchiefs,  generally  carried  in  the  hand,  are  universally  used  in 
Turkey,  and  the  neighbouring  nations  of  Asia,  and  are  often  bestowed  as  presents  by 
Turkish  ladies,  by  whom  the  working  of  them  is  a  favourite  amusement  Embroidery  is 
also  much  practised  at  present  by  ladies  in  Germany  :  with  this  they  ornament  various 
articles  of  furniture,  as  screens,  ottomans,  footstools,  &c.  This  practice  has  lately  been 
fashionable  among  ladies  in  England,  and  German  patterns,  as  well  as  all  the  various 
maferials,  canvass,  wools,  and  silks,  are  now  sold  in  many  of  the  London  shops.  . 

Muslin  was  formerly  embroidered  by  stretching  on  an  instrument  called  a  tambours 
the  more  open  the  muslin,  the  better  it  is  adapted  for  the  purpose  :  but  it  is  now  mora 
generally  worked  in  the  hand.  A  great  many  hands  were  employed  in  embroiderinrf 
muslins  :  and  this  work  was  chiefly  carried  on  in  the  south  of  Scotland  and  north  on 
England.  Embroidery  is  one  of  the  last  things  that  one  would  expect  to  see  done  byj 
machinery  :  yet  this  has  been  efifected  by  M.  Heilman,  of  Miilhausen.  His  invention  waffl 
exhibited  in  Paris  in  1834,  and  several  of  his  machines,  by  which  about  130  needles  arffl 

worked  by  one  grown  up  person,  and  two  children,  are  employed  in  France,  GermaiiyJ 
and  Switzerland.    Lately  they  have  been  introduced  at  Manchester.    One  machine^ 
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s]ipable  of  doing  the  work  of  fifteen  expert  embroiderers,  costs  about  200/.  The  machine 
iippies  the  pattern  by  a  pentagraph. 

1178.  Filagree  is  an  ornamental  work  composed  of  threads  of  gold,  silver,  paper,  or  other 

a'lbstance,  wrought  together  in  a  curious  and  ingenious  manner.  Our  term  comes  from 
aae  Italian  fiUgrana,  threads  and  beads,  because  the  latter  were  originally  mixed  with  it. 

"the  art  is  of  great  antiquity,  having  been  brought  from  Egypt  and  the  East :  and  was 
jrrmerly  much  employed  in  church  furniture,  as  for  decorating  vases,  images  of  saints, 
wc.  Beautiful  articles  of  this  kind  are  manufactured  in  the  Deccan,  and  among  the  Turks 
cad  Armenians.  Mr.  Marsden  informs  us  that  the  Malays  excel  in  this  art.  The  best 
laagree  is  executed  witli  threads  of  gold  or  silver,  and  gilt  or  coloured  paper  is  also  used, 
liaking  filagree  was,  at  one  time,  a  fashionable  employment ;  but  is  now  nearly  obsolete. 

CHAP.  XL 

FURNITURE  OF  THE  ENTRAJMCE  HAI.L. 

1 1 179.  Hall  chairs,  fig.  381, 382,383.,  are  made  in  a  particular  style,  and  are  always  either 
iholly  of  mahogany,  or  wainscot :  they  have  more  or  less  of  turned  or  carved  ornaments, 

Fig-  381 
Fig.  382." 

Fig.  383. 

Fig.  384,  385.  are  hull di  have  sometimes  heraldic  thields  or  the  crests  of  the  owners. 

11180.  Hat  and  cloak  pins,  and  umbrella 
ir.nds.  It  is  usual  to  have  proper  places 
r  •  hanging  up  hats,  cloaks,  great  coats di  umbrellas  :  these  should  be  not  far 
mm  the  entrance,  easily  accessible,  yet 
?e.  When  there  is  little  room  they  are 
werally  hung  on  pins  fixed  in  a  wooden 
11  against  the  wall  ;  but  where  there  is 
loce  enough  stands  for  the  purpose  are 
liter,  as  garments  dry  sooner  on  these. 
fFig.  386  a.,  represents  pins  made  of 
ood  turned  and  let  perpendicularly  into 
mahogany  rail  fixed  to  the  wall  at  a 
»pper  height.  Cloak  pins, y?^.  386  />,  and 
are  likewise  made  of  brass  and  of  cast 
no,  and  are  screwed  on  to  the  rail,  their 
fcction  pointing  upwards,  the  better  to 
tiure  what  is  hung  on  them;  another   
iiid  ha.s  the  lower  part  of  it  turned  upwards  to  hang  the  hat  on.    Cloak  and  umbrella r;ads  are  sometimes  made  of  mahogany,  consisting  of  a  stem  and  cross  bars,  as  in  fiq. 
.-. ;  the  lowest  rail  has  large  knobs  for  the  umbrellas  to  stand  between,  draining  into box,  which  has  a  loose  japanned  tin  tray  within.    The  cloaks  are  hung  upon  the ee  upper  rails.  Fig.  388.  is  a  cloak  and  umbrella  stand  made  of  cast  iron.  Fi(/.  389  is lumbrella  stand  made  of  tin  painted ;  and  fig.  390.  is  one  that  may  be  constructed  of 

181.  Dnnr  .scrapers  for  the  feet  are  placed  at  the  entrance  of  every  house,  and  should 
an  such  a  situation  as  to  be  easily  seen.  ̂ Thc  variety  of  form  is  endless,  from  a  simple 
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piece  of  iron  hoop  fixed  across  two  uprights  of  any  kind,  to  those  of  cast  iron  ornamented 
in  various  ways,  and  kept  by  the  ironmongers.    They  should  always  if  possible  have  a 

receptacle  for  the  dirt  to  fall  into.  A  portable  scraper.  Jig.  391.,  which  costs  only  t»'o 
shillings,  is  useftil,  because  it  may  be  placed  in  any  situation;  as,  for  instance,  in  any  part 
of  the  garden. 

CHAP.  xn. 

BED-ROOM  FUKNITURE. 

1182.  The  furniture  of  bed-rooms,  being  of  a  particular  kind,  it  appears  proper  to  treat 
of  it  as  a  class  distinct  fi-oni  that  of  the  principal  apartments. 

Sect.  I. 

BEDS. 

1183.  The  subject  of  beds  includes  the  description  of  bedsteads,  the  bed  itself,  bed- 
-  furniture  and  bedding. 

Bedsteads  are  the  solid  constructions  or  frame  work  upon  which  the  bed  itself  rests, 
together  with  the  canopy  over  it.  Bed  furniture  comprises  the  curtains  which  gene- 

rally inclose  the  bed,  or  which  are  suspended  from  the  canopy  or  top.  Bedding  includes 
beds  and  mattresses  of  all  kinds,  whatever  they  may  be  stuffed  with,  also  the  bolster, 
pillows,  sheets,  blankets,  and  counterpane. 

1184.  Historical  remarks.  —  In  the  first  and  ruder  ages  of  mankind,  it  was  the  general 
practice  to  sleep  upon  the  skins  of  beasts,  as  was  the  case  with  the  ancient  Britons,  and 
this  custom  still  prevails  in  many  of  the  Asiatic  countries,  and  other  parts  of  the  world. 
These  skins,  some  of  which  were  worn  in  the  day,  were  spread  at  night  on  the  floors  of 
their  apartments.  In  process  of  time,  these  skins  were  changed  for  beds  stuffed  with 
straw,  chaff,  cotton,  or  other  soft  materials. 

Bedsteads  among  the  Greeks  were  of  the  most  simple  forms,  consisting  of  a  couch  without 
any  curtains  :  they  may  be  often  seen  represented  on  antique  bas  reliefs  and  in  paintings, 
and  appear  to  have  had  girth  bottoms.  We  read  also  of  pensile  or  suspended  beds,  by 
which,  if  necessary,  the  person  might  be  rocked  to  sleep  ;  these  appear  to  have  resembled 
our  hammocks  or  cot  beds. 

Among  the  ancient  Romans,  a  species  of  bed  was  used,  imknown  in  modem  times, 
which  was  for  the  purpose  of  resting  upon  at  meals :  this  kind  of  bed  was  called  Triclimwn, 
from  its  .being  usually  occupied  by  three  persons.    These,  in  the  luxurious  times  of  the 
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laiperors,  were  of  the  most  surprising  magnificence  ;  and  we  are  informed  by  Pliny, 
uat  they  were  frequently  formed  of  ivory,  adorned  with  plates  of  silver  and  gold,  and 
-Dvered  by  the  softest  mats  and  counterpanes.  The  use  of  feathers  for  beds  is  not  modern, 

irr  Pliny  informs  us  that  they  were  in  use  among  the  Roman  gentry,  and  at  the  inns  beds 
i  cre  filled  with  the  soft  leaves  of  reeds. 
In  the  houses  of  the  wealthy,  and  even  in  the  royal  chambers  of  England,  beds  stuffed  with 

rraw  or  chaff  were  used  so- late  as  the  close  of  the  13th  century  ;  the  bed-furniture  was  of 

vvery  costly  description,  and  made  of  such  durable  materials  as  to  last  for  many  years  ;  a 
:vw  have  descended  down  even  to  the  present  tunes,  and  are  preserved  in  old  manor 

oouses.  The  hangings  were  sometimes  of  silk  damask,  or  of  velvet,  and  embroidered  with 
i.bloured  silk,  or  of  rich  stuffs.  The  testers  were  generally  low,  the  necessity  for  plenty  of 
ir.r  not  having  been  then  understood :  the  valances  were  generally  plain,  but  scollopped  with 
aarious  forms  at  their  lower  edges.  Some  were  surmounted  with  feathers.  The  effect  of 
we  whole  was  heavy,  but  calculated  to  have  an  air  of  gloomy  grandeur  suited  to  the  tunes, 

i'heir  great  expense  prevented  their  frequent  removal,  and  the  nature  of  the  materials 
oollected  dust,  and  rendered  it  diSicult  to  clean  them  so  often,  or  so  eifectually,  as  might 
te  desirable.  Our  modem  light  furniture  is  much  preferable,  and  with  care  may  last 
lafficiently. 
Among  the  eastern  nations,  beds  are  seldom  raised  from  the  ground.  In  the  evening 

uattresses  stuffed  with  cotton,  of  which  they  keep  a  considerable  number  in  gi-eat  houses, 
-fe  brought  into  the  room,  and  laid  down  on  the  floor :  often  they  have  no  other  beds  than 
hae  divan  used  in  the  day.    The  poorer  people  lie  only  on  mats  spread  on  the  ground. 

1185.  German  beds  differ  remarkably  from  our  mode  in  England.  They  make  the 
ppper  part  so  high  by  means  of  many  pillows  placed  underneath,  that  they  rather  sit  than 
ice  in  bed ;  some  do  not  use  blankets,  but  instead  of  them,  have  a  wadded  counterpane 
vver  the  sheets ;  and  in  winter,  a  light  feather  bed,  sometimes  of  down,  is  added  as 
coiwre-pieds.  This  custom,  though  sometimes  spoken  of  with  ridicule,  is  said  to  be 

vxtreraely  comfortable  in  very  cold  countries. 
1186.  In  England  and  Scotland,  during  the  feudal  period  of  our  history,  the  pro- 

irrietors  of  land  lived  in  castles,  which  were  not  always  accommodated  with  a  number  of 
"ooms ;  and  when  it  was  necessary  for  the  greater  number  of  the  inhabitants  to  sleep 
together,  in  the  great  hall,  straw  was  brought  in  for  that  purpose,  and  was  swept 
vway  next  morning.  From  the  following  account  given  by  Hollingshed,  we  may  judge 
iff  the  mode  of  sleeping  in  England  at  a  later  period.  "  Our  fathers,  and  we  ourselves, 
laave  lain  full  often  upon  straw  pallettes,  covered  only  with  a  sheet  under  coverlets  made  of 
I  .ogswain  or  hoperlots  (I  use  their  own  terms),  and  a  good  round  log  under  their  head 
anstead  of  a  bolster.  If  it  were  so,  that  the  father  or  the  good-man  of  the  house  had  a 
imattress  or  a  flock  bed,  and  thereto  a  sack  of  chaff  to  rest  his  head  upon,  he  thought 
nimself  to  be  as  well  lodged  as  the  lord  of  the  town.  So  well  were  they  contented, 
"illows  (said  they)  were  thought  meet  only  for  women  in  child-bed.  As  for  servants,  if  they 
aad  any  sheet  above  them,  it  was  well :  for  seldom  they  had  any  under  their  bodies,  to 
iieep  them  from  the  prickling  straws,  that  ran  oft  through  the  canvass,  and  razed  their 
uardened  hides." 

1187.  General  observations  on  beds.  —  In  the  present  day,  when  the  study  of  physiology, 
ir.nd  the  importance  of  pure  air,  and  great  cleanliness,  are  beginning  to  be  understood, 
■vvery  thing  relating  to  our  places  of  repose  during  the  night  receives  particular  attention 
Vrom  persons  of  intelligence  ;  and  yet  much  of  this  knowledge,  so  important  to  our  health, 
ss  not  suflBciently  diffused.  In  treating  on  ventilation,  we  pointed  out  the  necessity  there 
»vas  for  breathing  good  and  wholesome  air ;  a  necessity  which  exists  in  the  strongest 
Uegree  during  the  night,  when  we  do  not  change  our  situation  for  many  hours  together. 
Kt  can  scarcely  be  necessary  to  repeat  how  pernicious  to  health  are  very  small  bed- rooms, 
-rom  the  vitiation  of  the  air  by  constant  breathing  ;  but  the  same  reasons  will  apply  to  all 
lircumstances  which  prevent  the  change  of  the  air  round  about  us  when  in  bed,  and 

tivhich  compel  us  to  breathe  over  again  a  portion  of  that  air  which  we  have  expired. 
Tfhis  principle  being  kept  in  view,  and  thoroughly  understood,  it  will  be  easy  to  com- 
jorehend  in  what  manner  this  part  of  our  domicile  must  be  treated.  In  small  bed-rooms 
tt  is  best  to  do  without  curtains,  or  at  least  to  have  them  only  partial,  and  not  inclose  the 
boed.  When  curtains  are  drawn  close  round  a  bed,  it  is  in  fact  nearly  equal  to  sleeping 
itn  a  small  room.  It  has  been  for  some  time  the  fashion  to  raise  beds  high  above  the 
flfloor ;  but  in  low  apartments  it  is  particularly  improper  to  do  so,  since  this  lessens  the 
.listance  from  the  ceiling,  and  keeps  the  person  immersed  in  a  bad  atmosphere,  since  the 
1  jxpired  air  rises  to  the  top  of  the  room.  In  low  chambers,  therefore,  the  beds  should  be 
uas  near  the  floor  as  possible  ;  but  where  the  apartments  are  lofty,  there  is  no  occasion  for 
tithis,  and  keeping  the  bed  at  a  moderate  height  has  the  convenience  of  admitting  sweeping 
lundcr  it.  The  comer  of  a  room  is  a  bad  situation  for  a  bed,  as  it  cannot  be  got  round 
without  moving  it.  It  should  he  placed,  if  possible,  nearly  at  the  middle  of  the  side,  but 
sfehould  not  ciuite  touch  the  wall. 

S  4 
.  
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Physicians  remark  that  soft  feather  beds,  in  which  the  body  sinks  so  deep  as  to  be 
almost  surrounded  by  feathers,  have  a  relaxing  effect,  occasioning  an  undue  warmth  that 
weakens  the  action  of  the  skin,  and  renders  the  individual  very  susceptible  of  cold  when 
exposed  out  of  doors.  They  recommend  that  when  a  feather  bed  is  used,  it  should  be  so 
well  stuffed  as  to  afford  ample  resistance  to  the  weight  of  the  body.  On  this  account 
many  persons  prefer  sleeping  upon  mattresses  only,  particularly  in  summer.  These 
observations,  however,  apply  chiefly  to  the  young  and  vigorous,  who  may  sleep  sound 
upon  a  hard  bed  ;  but  the  aged  and  infirm,  except  the  bed  be  moderately  soft,  would  thus 
pass  many  a  sleepless  night.  The  covering  should  be  light.  For  very  cold  weather  some 
have  the  counterpane  quilted  with  cotton  wool ;  eider  down  is  better.  For  comfort  and 
cleanliness,  the  more  simple  the  style  of  the  hangings  the  better.  Much  drapery  confines' 
the  air,  harbours  dust,  and  is  not  only  expensive,  but  requires  a  great  deal  of  trouble  to 
keep  it  as  clean  as  is  necessary.  Dr.  Franklin  recommended  as  an  improvement,  to  those 
who  can  afford  so  great  a  luxury,  to  have  two  beds  near  each  other ;  and  if  one  wakes, 
feeling  the  bed  too  hot,  to  go  into  the  cool  one.  A  large  bed,  admitting  a  removal  to 
another  portion,  in  some  degree  answers  this  purpose. 

Health  demands  that  all  the  materials  of  beds  should  be  kept  as  clean  as  possible.  Beds' 
or  mattresses,  when  impregnated  with  animal  efHuvia  from  the  human  body,  and  particularly^ 
in  cases  of  sickness,  are  improper  to  sleep  upon.  They  ought,  therefore,  to  be  frequently 
well  aired,  and  likewise  occasionally  taken  to  pieces,  and  the  materials  beat,  carded,  washed,' 
or  otherwise  cleaned.  Blankets  retain  animal  effluvia  with  considerable  pertinacity,  and 
ought  always  to  be  scoured  after  considerable  sickness. 

1188.  Four-post  bedsteads,  as  they  are  called,  are  the  sort  most  generally  used  in 
England  for  the  best  beds.  These  consist  of  four  lofty  pillars,  with  a  bed  frame,  and 
canopy  with  curtains.  Fig.  392.  represents  a  bedstead  of  this  kind  without  curtains  or 
bedding.    Of  the  four  bed-posts,  the  two  at  the  head  are  usually  plain  and  square,  because 

Fig,  392, 

they  are  in  a  great  measure  concealed  by  the  curtains  ;  the  other  two  at  the  foot  of  the 
bed  are  always  more  or  less  ornamented  with  turned  mouldings  or  carving.  These  are 

generally  of  mahogany,  but  occasionally  of  other  fine  wood,  as  satinwood  ;  and  some 

have  lately  been  made  extremely  elegant  of  porcelain.  As  they  are  made  of  solid  wood, 
the  thickness  increases  the  expense  considerably.  The  bed-frame  is  fixed  to  the  four 

posts  by  strong  screws,  which  must  be  unscrewed  when  the  bed  is  taken  to  pieces ;  and  a 

particular  implement,  called  a  bed-screw,  is  kept  for  that  purpose.  Sacking  sometinios, 
but  in  the  best  beds  laths,  are  put  across  to  lay  the  bedding  upon.  The  head-board  is 

fixed  across,  and  drops  into  grooves  in  the  square  posts  at  the  head  ;  and  sometimes  there 

is  likewise  a  foot-board  fixed  in  a  similar  manner  to  protect  the  feet  There  is  a  cormce 

at  the  top  of 'the  bedstead,  which  is  best  made  of  mahogany,  French  polished,  or  wood 
japanned,  which  is  cheaper,  though  not  so  durable.  Cornices  are  at  present  made 

extremely  plain,  as  much  carving  is  found  to  harbour  dust,  independently  of  the  expense. 
The  architrave  is  sometimes  omitted.  The  tester  lath  is  the  square  lath  fixed  on  the  top 

of  the  posts,  to  which  the  valance  is  nailed,  and  to  carry  the  curtain  rods.  ,  ,  , 

1189.  The  drapery  nf  beds  or  bed  furniture  includes  the  curtains,  valance,  and  head
- 

cloth.  Bed  curtains  "are  made  of  various  materials,  as  silk,  damask,  moreen,  chintz, 

or  dimity.    Silk  is  of  course  the  richest,  but  by  fai-  the  most  expensive,  and  is  seldom 
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ised.    Moreen,  and  other  woollen  stuffs,  were  much  employed  some  time  ago,  partly  from 
their  rich  appearance,  and  partly 
because  they  were  thought  warmer ; 
but  at  present  they  are  not  so  much 
employed,  being  liable  to  moths,  and 
to  collect  dust.  Chintz  is  generally 

preferred,  being  more  easily  wash- 
ed ;  and  curtains  of  it  are  usually 

lined  with  a  thin  glazed  cotton, 
generally  dyed  plain.  Dimity  has 
the  advantage,  being  cheap,  and 
admitting  of  being  washed  fre- 

quently. It  must  be  observed, 
however,  that  both  chintz  and 
dimity  are  more  easily  set  on  fire 
than  woollen  stuffs.  It  is  said  that 

the  liability  to  take  fire  can  be  pre- 
vented in  dimity  curtains,  if  they 

are  dipped  in  a  solution  of  alum 
after  they  are  washed.  Fig.  393. 
represents  the  bed  completely  fitted 
lip.  The  valance  is  a  piece  of 
drapery  fixed  to  the  tester  lath  to 
hide  the  curtain  rods.  The  head 
cloth  is  stretched  from  pillar  to 

Fig.  393. 

miliar  at  the  head  of  the  bed,  and  is  generally  ornamented  by  being  plaited  in  some 
lilegant  mode. 

It  was  the  fashion  formerly  to  ornament  the  bed  furniture  with  festooned  and  fringed 
/alances,  with  highly-enriched  cornices  and  tassels ;  but  these  were  found  to  collect  dust, 
luid  to  occasion  much  trouble,  in  addition  to  useless  expense.    At  present  it  is  the  fashion 
10  contrive  all  the  parts  of  a  bed  in  a  very  simple  manner,  so  as  to  be  easily  taken  to 
uieces  to  clean.    The  valance,  indeed,  is  now  frequently  put  inside  the  curtain  rods, 
f  hich,  instead  of  being  concealed,  are  made  ornamental.    One  advantage  in  having  the 
curtain  rods  outside  is,  that  the  dust  which  collects  about  the  rings  can  be  swept  off  without 
oiling  the  bed.    Sometimes,  however,  for  economy,  and  particularly  for  summer,  plaited 
balances  may  be  contrived  of  muslin  or  other  materials,  to  serve  instead  of  cornices  and 

iOther  upholsterer's  work,  and  may  be  ornamented  with  lace,  riband,  &c.  ;  but  this  is 
nnentioned  as  a  temporary  mode  merely,  or  where  the  family  can  itself  manage  these  matters, 
[rrhe  curtain  rods  were  formerly  made  of  iron  :  brass  is  now  generally  used  ;  and  if  they 

are  outside,  they  are  made  of  metal,  and  of  large  diameter  ;  but  they  are  often 
\  J    made  of  wood,  if  they  are  inside,  which  makes  less  noise  when  the  curtains  are 
q5     moved.    The  curtain  rings  have  each  an  eje,Jig.  394.,  below  the  ring,  into  which 

I  Fig.  394.  is  put  tijg  gjj^  of  a  small  hook  sewed  to  the  inside  of  the  upper  edge  of  the  cur- 
tiain ;  by  unhooking  these  the  curtains  can  be  taken  down  when  required.    When  the 
rcods  are  outside  the  valance,  they  are  fixed  to  square  blocks  on  the  top  of  the  bed-posts, 

or  to  brass  brackets  at  the  angles.    The  whole  stands  upon  castors  under 
each  post  or  pillar.    These  are  always  of  wood,  and  that  the  bed  may 
be  easily  moved,  are  made  large.     The  kind  called  French  castors, 
fig.  395.,  are  much  better  than  the  common  ones,  which  are  apt  to  come  off, 
and  be  out  of  order.    Instead  of  being  fixed  to  the  posts  themselves,  they 
are  fixed  to  an  angle  piece,  by  which  they  are  made  secure,  and  are  out  of 
sight.    Double  screwed  beds  are  those  in  which  each  rail  of  the  frame  has 
two  screws  to  fix  it  to  the  pillars,  which  is  stronger  than  when  there  is 

Fig.  395.     only  one  screw. 
1190.  i^i^.s.  396.  and  397.  are  cornices  with  valances  in  the  taste  at  present  much  in 

ffashion,  where  the  rods  are  to  be  concealed. 

ULULIJLimU 
Fig.  397. 
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1191.  Fig.  398.  is  an  example  of  a  four-post  bedstead  in  the  Elizabethan  style.  The whole  is  of  oak,  ceiling  and  head 

1 n 

oA  0 

1 

included,  -which  are  pannelled  and enriched  with  carving.  The  curtains 
are  omitted  to  shew  the  design  better. 

1192.  French  beds  are  remarkable 
for  their  variet)'  of  forms,  and  the 
taste  which  they  admit  of  displaying. 
The  cottage  French  pole-bed, 399., 
is  of  very  simple  construction,  and  is 
now  much  usqd  in  this  country  as  an 
economical  piece  of  furniture.  One 
of  its  great  conveniences  is  the  man- 

ner in  which  the  curtain  is  contrived. 
This  consists  merely  of  a  piece  of 
drapery  thrown  over  a  pole  which  is 
generally  fixed  to  the  wall  at  the  place 
where  the  bed  is  to  stand  ;  it  can  be 
taken  down  with  the  utmost  facility, 
and  the  usual  expense  of  making  up 
attending  other  curtains  is  here  saved. 
In  places  where  the  pole  cannot  be 

Fig.  398.  conveniently  fixed  to  the  wall,  it  may 
be  attached  to  an  upright  piece  forming  part  of  the  bed,  as  In  the  wood  cut.  Fig.  400. 
shows  the  bed,  with  the  furniture  and  bedding  complete.  Some  object  to  the  curtain 
reaching  so  low  at  the  head ;  in  consequence  of  which  one  cannot  well  sit  upright  in  bed, 
and  the  air  is  too  much  confined  near  the  face.    This  inconvenience  may  be  removed  by 

hanging  the  curtains  as  in  fig.  401., 
though  by  the  sacrifice  of  some  uni- 

formity. Many  persons  use  them 
without  curtains,  and  in  small  rooms 
they  are  better  without ;  particularly 
for  young  people.  Their  being  easily 
moved,  and  taken  to  pieces,  is  one  of 
■their  principal  advantages.  The  cur- 

tains are  certainly  more  elegant  than 
those  of  the  tent  bed.y?^.  405.,  and  less 
apt  to  collect  dust ;  but  they  are  not 
so  convenient,  as  those  of  tent  beds 
may  be,  if  hung  with  rings  upon  a  rod 
at  the  top  of  the  upright  posts  in  fig. 
406.,  which  will  open  by  drawing 
aside.  They  are  usually  painted  in 
imitation  of  some  expensive  wood. 
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1193.  More  elegant  French  beds  are  made  of  mahogany,  somewhat  in  the  form  of  a 
-sola  or  couch,  and  have  canopies  and  draperies  of  a  more  fanciful  kind,  ornamented  in 

vvarious  ways,  as^s.  402,  403.    Fiy.  4U4.  is  one  upon  a  classical  model. 

1194.  Tent  beds,  figs.  405,  ana  406.,  are  in  very  general  use  in  England.  Four  upright 
posts  are  placed  at  the  corners  of  the  bed  frame,  with  its  sacking  or  laths  ;  and  on  the 
bed-posts  rest  the  tester  laths,  which  drop  on  iron  pins  on  the  top,  that  are  covered  by 
wooden  knobs.  The  posts  at  the  foot  of  the  bed  are  turned  and  ornamented  in  some  way, 
but  those  at  the  head  are  made  square  and  plain,  as  they  are  always  covered  by  the  cur- 

tains ;  into  a  groove  in  them  the  head-board  is  inserted.  The  curtains  to  throw  over  the 

■whole,  are  usually  made  of  chintz  ;  they  are  fastened  up  in  the  day  by  cords,  and  not drawn  on  rods. 

1 

Fig.  40G. 
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1195.  Half  tester  bedsteads  are  another  variety  of  beds 
to  turn  up  during  the  day  to  gain  room.  The  bedstead, 
fig.  407.,  when  turned  up,  is  inclosed  within  curtains  drawn 
round  it,  and  which  are 
hung  to  a  small  tester, 
from  which  the  name. 
They  are  not  quite  so  shut 
up  from  the  air  as  the  press 
bedstead,  but  they  have 
always  the  appearance  of  a 
bed.  The  valance  may  how- 

ever be  made  more  orna- 
'  mental  by  festoons,  fringe, 
or  scollops.  Fig.  408.  is 
another  turn-up  bed  to  ap- 

pear as  a  narrow  tent  bed  when  put  up. 
1196.  Press  bedsteads  are  made  to  shut  up,  when  not  in  use,  into  a  press  which  is  gene- 

rally low,  and  sometimes  made  to  imitate  a  chest  of  drawers,  or  a  cabinet.  They  are 
convenient,  in  certain  situations,  as  occupying  little  room,  and  not  having  the  appearance 
of  a  bed  ;  they  are  therefore  useful  in  small  rooms,  where  an  ordinary  bed  could  not  be 
put.  But  they  are  liable  to  this  objection,  that  as  the  bedding  is  folded  up  in  them  during 
the  day,  it  does  not  get  so  well  aired  as  is  requisite.  Also  from  the  numerous  joints  and 
crevices  in  the  wood-work,  they  are  more  liable  to  harbour  vermin,  and  are  more  difficult 
to  keep  clean  than  other  beds  ;  they  are  therefore  not  to  be  recommended,  except  through 

necessity.  K  they  are  used,  the  construction 
that  has  the  fewest  joints  in  the  wood-work 
is  preferable.  Fig.  409.  represents  a  press 
bedstead  turned  down  ;  the  bed  is  placed  upon 
the  usual  sacking,  and  the  bedstead  folds  up 
in  three  lengths,  the  feet  also  folding  down ; 
the  bed,  bedclothes,  bolster,  and  piUow,  are 
put  in  over  it,  and  when  the  doors  are  shut, 

the  top  (which  is  best  in  one  piece,  fi-amed  if 
of  deal,  though  usually  made  in  two  pieces,) 
shuts  down  over  them.  If  this  bedstead  is  to 
imitate  a  chest  of  drawers,  instead  of  the 
folding  doors,  one  door  only  must  be  made, 
having  the  external  side  to  imitate  drawers 
with  handles,  or  if  it  should  be  inconvenient 
to  hinge  it,  it  may  be  made  a  separate 
piece  to  take  off  altogether  in  the  night. 
^Vhere  there  is  sufficient  room,  instead  of 

making  this  press  bedstead  so  low  as  to  be  only  of  the  height  of  a  chest  of  drawers,  a 
better  plan  is  to  make  it  go  into  a  press  six  or  seven  feet  high,  by  which  only  one  joint 
is  required  in  the  bedstead,  as  in  the  half  tester  bed.  fig.  407. ;  the  bed  may  be  made  in 
the  morning,  and  strapped  down  before  it  is  turned  up,  so  as  to  be  ready  to  sleep  in  on 
turning  it  down  in  the  evening.  The  low  press  bed  may  also  be  made  to  imitate  a 
dressing  table,  or  chest  of  drawers,  covered  with  a  toilet  cover. 

1197.  Chair  beds  are  convenient,  as  affording  the  means  of  accommodating  an  acci- 
dental visiter,  when  all  the  other  beds  are  occupied. 

They  are  frequently  so  complicated  as  soon  to  be  out  of 
order.  Fig.  410.  represents  one  free  from  that  objec- 

tion, and  at  the  same  time  forming  a  complete  arm 
chair.  The  bed  frame  folds  up  into  the  seat  of  the  chair  ; 
and  the  mattress  is  made  in  three  pieces,  two  of  which 
are  used  in  the  seat,  and  the  other  one  in  the  back.  The 
light  frame  on  the  top  is  to  support  curtains  if  required, 
and  it  slides  down  into  the  back,  the  top  being  closed  by 
a  narrow  hinged  fillet. 
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119S.  Sofa  and  couch  beds  are  made  on  a  similar  principle.  F/gi.  411.  represents  the 
■jaming  of  one  so  simple  that  it  may  be  made  by  a  common  carpenter,  of  deal  or  any 
tther  wood.    The  back  folds  down  to  make  the  bed  on  the  sofa.    The  seat  is  formed 
F  a  frame  lathed,  and  having  a  mattress  laid  on  it  in  the  usual  manner  of  a  sofa  ;  this 

-jfame  being  hinged,  lifts  up  and  allows  the  bed  clothes,  together  with  the  bolster  and 
iillows,  to  be  put  into  the  weU  below  that  reaches  nearly  to  the  floor,  and  is  inclosed  all 
vjund  by  canvass  strained  to  the  frame.  Another  mattress  is  required  for  the  back  in 
dddition  to  that  which  forms  the  seat  of  the  sofa ;  the  front  rail  must  be  strong,  and  of 
ilfBcient  depth  to  bear  the  weight  of  sitting  on  the  sofa  ;  and  to  strengthen  it,  it  will  be 
cecessary  to  have  an  iron  bar  under  the  middle  of  the  seat.  The  back  must  be  lathed 
kke  the  seat  to  keep  in  its  place  when  raised  up ;  a  strong  hook  and  eye  will  be  sufficient, 
nmall  stuffed  pieces  must  be  made  for  the  ends  ;  and  the  whole  may  be  covered  by  a 
wose  covering  of  chintz,  to  be  taken  off  when  the  bed  is  to  be  made.  Sofa  beds  are 
isade  of  other  constructions  more  elegant,  and  form  useful  and  cheap  pieces  of  furniture. 
1199.  Cot  beds  or  hammocks  are  exceedingly  convenient  in  many  situations  where 

idere  is  little  room,  or  when  an  extra  bed  is  required.    They  are  formed  by  making  a 
ooden  frame  with  sacking  strained  across  large  enough  for  one  person.    To  the  side  of 

itis  canvass  is  attached,  as  in  Jig.  412.,  two  poles  by 
hhich  the  cot  is  suspended  to  the  ceiling  hj  strong  cords. 
i  is  easy  to  see  how  this  might  be  made  more  ornamental 
'  curtains.  The  great  convenience  is  that,  in  the  day- 

mne,  it  is  so  portable  that  the  whole  may  be  easily  put 
ray.    It  is  scarcely  necessary  to  state  that  care  should  be 

ikken  to  have  the  lines  and  hook  sufficiently  strong. 
1 1200.  Stump  bedsteads,  fig.  413.,  are  the  humblest  in 

Fig.  413. 

>Dmmon  use  ;  they  are  usually  made  of  wood  with  sacking  bottoms. 
11201.  Box  bedsteads  are  a  very  ancient  kind  of  bedstead,  still  used  in  many  parts  of 
ee  Contment,  and  in  Scotland.  They  consist  of  an  inclosure  of  wainscotting,  sometimes 
ooveable ;  but  however  they  might  have  been  calculated  for  houses  which  were  very 
;iirvious  to  the  weather,  they  are  not  to  be  recommended,  as  they  confine  the  air  too luuch  for  health. 

1202.  The  folding  camp,  or  tressel  bedstead,  fig.  414-.,  is  oneof  the  cheapestmade,andhas  the 
■eeat  convenience  of  being  easily  put  aside  to  make  room,  when  folded  ;  consisting  merely of  two  frames  connected  by  the  sacking.  When 

extended,  it  is  kept  open  by  the  head-board,  which 
has  two  pins  that  drop  into  holes  in  the  side  rails ; 
with  the  addition  of  a  foot-board,  made  in  the  same 
manner  as  the  head-board ;  there  is  no  better  bed- 

stead for  men  servants  or  young  people  ;  and  being 
so  moveable,  they  are  easily  kept  clean,  not  re- 

liiiring  taking  to  pieces.  They  may  be  had  complete  for  less  than  1/.  If  required, jothing  would  be  easier  than  to  add  curtains  in  the  manner  of  the  French  bedstead, 
hhey  are  also  made  sometimes  of  iron. 
<  Camp  bedsteads  to  fold  in  little  room  are  made  sometimes  of  iron ;  but  the  best  and 
oost  elegant  are  of  hollow  brass  rods,  which  are  particularly  convenient  for  travelling 
!r  land  or  sea,  and  are  occasionally  useful  in  the  house  from  being  easily  put  away, hhose  of  brass  are  about  twice  the  price  of  iron  ones.  Couches  are  made  on  the  same 
rinciple. 
1 1203.  Iron  bedsteads  have  now  become  very  general,  and  are  much  more  easily  kept 

clean  than  those  of  wood.  Though  a 
little  more  expensive  at  first,  they  are 
often  found  cheaper  in  the  end,  on  account 
of  their  greater  durability.  They  are 
painted  in  oil ;  and  the  bottoms,  instead 
of  being  of  sacking,  are  composed  of  iron 

hooping  crossed,  as  'm  fig.4\5.  Some  are made  with  standards  for  curtains,  in  the 
manner  of  French  bedsteads. 

1204.  Wire  gauze  is  found  very  useful  in 
eppical  climates  as  a  substitute  for  the  sacking,  head,  tester,  and  the  various  hangings  of 
(bedstead,  in  order  to  prevent  certain  insects  from  establishing  their  domicile,  and  like- 
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■wise  the  intrusion  of  winged  insects  and  reptiles.  To  supply  the  place  of  ordinary  cur- tains, the  wire  gauze  is  framed  in  pannels,  wliich  are  connected  together  by  hinges,  so  as 
to  allow  any  one  of  them  to  be  opened  at  pleasure.  The  sacking,  heading,  and  tester,  may 
be  permanently  fixed.  A  patent  was  taken  out  for  this  application  of  wire  gauze  by Breidenback  of  Birmingham. 

1205.  It  is  necessary  sometimes  to  take  bedsteads  to  pieces  for  the  purpose  of  having  them 
cleaned  ;  and  though  generally  an  upholsterer  or  a  carpenter  is  employed  to  do  this,  yet 
it  is  proper  that  servants  should  perform  an  operation  which  is  not  difficult  if  done  with 
regularity.  An  iron  bed-key  is  requisite  to  undo  the  large  screws  by  which  the  bedstead 
is  held  together,  and  all  the  parts  should  be  marked,  so  that  no  mistake  may  be  made  in 
putting  them  together  again. 

1206.  Bedding. — Feather  beds,  or  beds  stuffed  with  feathers,  are  now  in  universal  use 
in  this  country.  In  these  modern  times  of  refinement  and  luxury,  the  good  qualities  of  a 
bed  ai'e  considered  as  of  the  first  importance  ;  and  imdoubtedly  the  restoration  of  strength 
after  fatigue  depends  much  upon  the  properties  of  this  article  of  furniture  ;  and  health  as 
well  as  comfort  demand  that  its  materials  and  construction  should  be  well  attended  to. 
For  the  nature  of  feathers,  and  the  mode  of  cleaning  and  dressing  them,  see  Book  V. 

Chap.  V.  "  Materials  for  Furniture."  The  feathers  are  inclosed  in  a  case  of  ticking. 
To  prevent  the  feathers  from  coming  through,  which  they  are  apt  to  do,  and  which  occa- 

sions much  of  that  dust  commonly  termed  Jlue,  so  disagreeable  in  bed-rooms,  some  rub 
bees-wax  upon  the  inside  of  the  ticking,  or  a  mixture  of  bees-wax  and  yellow  soap.  This 
is  necessary  when  the  ticking  is  thin ;  but  it  is  better  to  have  the  ticking  so  close  and 
stout  as  not  to  require  it ;  and  to  prevent  the  feathers  from  penetrating,  the  ticking  is 
occasionally  made  double.  Feather  beds,  to  be  kept  in  good  order,  require  to  be  well 
shaken  every  day,  otherwise  the  feathers  mat  together  in  hard  knots,  that  are  difficult  to 
undo  and  separate.  When  this  has  happened  from  long  use  or  neglect,  so  that  the  beds 
are  uncomfortable  to  those  who  sleep  upon  them,  it  is  necessary  to  take  the  feathers  out 
to  have  them  dressed,  and  the  ticking  well  washed,  dried,  and  aired,  if  not  renewed.  The 
dressing  of  the  feathers  is  usually  performed  by  regular  manufacturers,  in  which  case  it 
is  necessary  to  take  care  that  they  do  not  keep  back  part  of  the  feathers,  which  dishonest 
persons  are  apt  to  do.  The  process  may  be  performed  by  any  one  in  a  house  where 
there  is  a  spare  empty  room.  The  feathers  should  be  emptied  in  a  sheet,  and  carefully 
loosened  by  hand,  picking  out  all  the  quill  parts  from  the  light  feathers.  The  loosened 
or  cleared  feathers  are  then  to  be  returned  by  handsful  into  the  new  ticking,  through  a 
part  of  the  seam  left  unclosed  for  the  purpose.  It  is  scarcely  necessarj'  to  add,  that  this 
is  a  ti'oublesome  and  unpleasant  operation,  from  the  feathery  dust ;  while  it  is  going  on, 
the  doors  and  windows  of  the  room  should  be  kept  shut,  to  prevent  the  feathers  flying  all 
about.  As  there  will  be  some  deficiency  of  feathers  by  this  process,  and  by  constant  use. 
it  will,  perhaps,  be  requisite  to  supply  this  by  the  addition  of  a  portion  of  new  feathers. 
If  the  feathers  from  the  poultry  are  not  given  as  a  perquisite  to  the  cook  or  dairy -maid, 
which  is  sometimes  the  case,  they  are  often  sufficient  for  this  purpose ;  or  these  may  be 
collected  and  kept  for  pillows,  or  any  similar  use.  In  this  case,  after  being  well  selected, 
they  should  be  put  into  strong  brown  paper  bags,  and  well  dried  by  keeping  them  several 
days  in  the  oven  after  the  bread  is  baked,  until  all  smell  is  removed.  They  are  then  to 
be  taken  out,  the  quill  parts  cut  off  carefully,  and  the  feathers  cleaned  according  to  the 
directions  which  we  have  given ;  they  should  then  be  restored  to  the  paper  bags,  and 
kept  in  a  dry  place  for  use.  Bed-ticking  will  last  many  years  with  care  ;  in  towns  and 
smoky  situations  it  may  be  advantageous  to  have  coverings  of  brown  holland,  which  can 
with  ease  be  taken  ofiF  and  washed  as  occasion  requires; 

Formerly  it  was  the  custom  to  use  only  feather  beds  laid  upon  the  sacking ;  but  these 
beds  were  very  thick,  and  contained  much  feathers.  Economy  and  attention  to  health 
have  introduced  the  custom  of  laying  a  thinner  feather  bed  upon  a  mattress,  and  some- 

times that  upon  a  paillasse. 
1207.  In  purchasing  feather  beds  the  purchasers  may  choose  their  feathers,  which  are 

of  various  prices,  at  so  much  per  pound;  and  they  may  see  the  ticking  filled  with  them, 
having  the  quantity  put  in  which  they  wish.  If  too  much  is  put  into  the  bed  it  will  feel hard. 

1208.  Mattresses  are  a  firmer  kind  of  beds,  usually  placed  under  the  feather  beds,  but 

sometimes  preferred  to  the  latter  for  sleeping  upon,  as  being  less  soft,  and  not  so  relaxing. 

They  consist  of  a  bag  of  canvass  or  ticking  stuffed  with  various  materials  ;  but  as  these 
are  not  intended  to  be  moved  or  shaken,  they  are  fixed  in  their  places  by  packthread  put 

through,  and  tufts  fixed  at  equal  distances  :  the  edge  or  border  of  the  mattress  is  fonned 

square.  The  materials  with  which  mattresses  are  filled  are  usually  horse-hair,  wool,  flock, 

millpuff  (a  kind  of  coarse  wool),  chaff,  straw,  ulva-marina,  cocoa-nut  fibre,  or  coils  of 

elastic  wire.    Hay  and  chaff"  are  occasionally  employed. 
1:209.  The  best  of  these  is  good  horse-hair,  which,  when  of  the  first  quality,  preserves 
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itts  elasticity  a  long  time  ;  but  it  is  also  the  most  expensive  :  in  a  second  quality,  the  hair 
DDf  the  tails  of  oxen  is  mixed,  and  this  is  also  good.  ,     , ,  , 

1210.  Wool  mattresses  are  much  cheaper,  but  it  is  necessary  that  they  should  be  made 

rof  good  -wool.  The  cheapest  kind  usually  made  in  England  are  of  wool  rejected  for 

B-nanufacturing  purposes,  called  floclc,  mixed  with  the  waste  from  the  surface  in  dressing 

hjlankets  and  cloth,  which,  being  short,  requires  many  tufts  or  knots  to  keep  the  wool,  pro- 
perly in  its  place,  and  consequently  the  mattress  is  hard.  In  France  wool  mattresses  are 

r.'ery  generaUy  slept  upon  instead  of  feather  beds,  but  these  are  made  of  long  wool,  which 

^requires  few  tufts,  and  are  very  soft ;  these  are  beginning  now  to  be  made  here,  but  they 

inre  expensive ;  and  as  they  will  get  hard  by  constant  use,  and  cannot  be  shaken  up  like  a 
feeather  bed,  they  require  occasionally  to  be  taken  to  pieces  by  the  upholsterer  to  have 

hhe  wool  carded  and  made  up  again  ;  which  costs  eight  or  ten  shillings.  They  are  excel- 
eent  for  summer  use,  being  less  relaxing  than  feather  beds,  and  not  half  the  price. 

An  eminent  upholsterer  recommends  as  an  excellent  kind  of  mattress,  long  wool, 
and  hair,  not  mixed  together,  but  laid  in  alternate  layers  :  this  is  less  expensive  than  all 
uair,  but  nearly  equal  in  quality.  Four  inches  thick  is  sufficient  for  a  mattress ;  thicker 
•jannot  be  well  fastened :  when  a  very  soft  mattress  is  required  instead  of  a  feather  bed,  it 
ss  best  to  have  two  rather  thin  laid  one  on  the  other. 

1211.  Mattresses  stuffed  with  elastic  iron  wire  are  a  recent  and  valuable  improvement, 
rrhe  following  is  the  mode  of  constructing  them.  Wire  about  the  eighth  of  an  inch  in 
iiliameter,  or  smaller  for  some  purposes,  is  twisted  into  coils  of  the  form  of  an  hour- 

glass, Jig.  416.,  that  is,  like  two  cones  joined  together  at 
their  apices.  The  lower  parts  of  the  springs  are  sown 
to  a  canvass  or  webbing  ;  and  their  upper  parts  are 
secured  in  their  places  by  packthread,  tied  or  braced 
from  one  to  the  other,  crossing  like  a  net.  On  the  tops 
of  the  springs  canvass  is  laid,  and  over  that  a  layer  of 
baked  horse  hair,  and  then  the  outer  covering  of  tick- 

^^^^^^  ing.    The  springs  are  made  at  Birmingham.  When 
hhe  mattress  is  not  pressed,  the  springs  rise  to  their  fuU  height,  which  is  about  seven  inches  : 
i,)ut  when  the  weight  of  a  person  comes  upon  it,  the  springs  yield,  and  are  compressed 
onto  less  space.  This  kind  of  mattress,  on  accoimt  of  its  superior  elasticity,  is  particularly 
tcell  calculated  for  invalids,  not  requiring  to  be  shaken  or  moved  like  a  feather  bed.  It 
S3,  besides,  extremely  cool  in  summer ;  and  in  winter,  if  warmth  be  required,  another 
ooft  mattress  can  be  laid  upon  it.  Indeed,  with  this  mattress,  no  feather  bed  is  necessary, 
and  it  is,  therefore,  upon  the  whole,  very  economical,  not  being  above  half  the  price  of  a 
lead.  They  cannot  be  turned,  and  require  no  making.  The  same  method  of  stuffing  by 
irire  springs  is  used  extensively  for  easy  chairs  and  seats  of  various  kinds. 

1212.  Cocoa-nut  fibre,  called  coir  in  India,  has  lately  been  introduced  as  a  material  for 
rtuffing  mattresses,  and  has  some  qualities  that  strongly  recommend  its  use.  These  fibres 
rre  found  surrounding  the  kernel  of  the  cocoa-nut  (see  our  description  of  that  fruit, 
!3ook  VII.  Chap.  IX.),  and,  after  having  undergone  a  certain  preparation  by  the  manu- 
lacturer,  they  are  sold  ready  to  use  instead  of  horse  hair.  The  advantages  of  this  material 
ipppear  to  be  these.  Containing  naturally  a  large  portion  of  tannin,  a  principle  which  exists 
nn  all  bark,  and  which  gives  to  leather  its  incorruptibility,  it  will  neither  ferment  nor  de- 

compose, like  other  substances,  but  preserves  its  freshness  in  all  climates.  No  vermin  of 
any  kind  will  breed  or  harbour  in  this  fibre,  although  the  best  hair  and  flock  are  liable  to 
hhis  in  warm  countries.  It  is  therefore  exceedingly  durable,  and  free  from  smell.  It  is 
Use  very  elastic,  and  although  not  equal  in  this  respect  to  the  best  horse-hair,  it  is  yet 
much  superior  to  wool,  nor  does  it  get  into  knots  like  that  substance.  Cocoa  fibre  like- 
ririse  preserves  its  elasticity  for  a  long  time,  and  this  may  be  restored  after  some  years, 
ivy  taking  it  out,  washing  in  water,  and  drying  in  the  sun.  This  material  has  been  tried 
ivy  officers  in  the  army  and  navy,  and  has  been  found  particularly  well  calculated  for 
Mattresses,  couches,  and  cushions  :  it  is  not  above  half  the  price  of  horse-hair.  It  was  first 
nitroduced  by  Captain  "VVilders. 
_  _1213,  The  Ulva-marina  is  a  species  of  sea-weed,  or  marine  plant  {Zostera  mnrina, 
.Linn.),  and  this,  when  properly  washed  and  dried,  has  been  well  spoken  of  as  a  stuffing 
Iror  mattresses :  it  is  very  wholesome,  does  not  harbour  vermin,  and  is  tolerably  light 
Bnd  soft  i  but  if  not  sufficiently  washed,  is  said  to  attract  moisture,  owing  to  a  little  salt 
eemaining  in  it. 

1214.  The  outer  cha  ff  of  the  oat  is  used  for  stuffing  mattresses,  and  also  bolsters,  in  some 
•arts  of  Scotland.  This  material  is  carefully  sifted  from  the  smaller  chafif  and  dust, 
md  is  renewed  once  a  year. 

1215.  The  chaff  of  maize  is  employed  for  the  same  purpose  in  Italy  and  other  countries 
'rhere  that  grain  is  commonly  cultivated. 

Bran  is  sometimes  used  for  mattresses  for  children. 
1216.  The  dried  leaves  of  the  hccch-tree  are  rather  preferable  to  straw  as  stuffing  for 
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mattresses.  Of  these  Sir  Thomas  Lauder  observes,  "  We  can,  from  our  own  experience, bear  testimony  to  the  truth  of  what  Evelyn  says,  as  to  the  excellence  of  beech  leaves  for 
mattresses.  We  used  always  to  think,  that  the  most  luxurious  and  refreshing  bed  is  that 
which  prevails  universally  in  Italy,  which  consists  of  an  absolute  pile  of  mattresses,  filled 
with  the  elastic  spath  of  Indian  corn  ;  we  mean  that  delicate  blade  from  which  the  large 
head  of  the  plant  bursts  forth.  These  beds  have  the  advantage  of  being  soft  as  well  as 
elastic,  and  we  have  always  found  the  sleep  enjoyed  on  them  to  be  peculiarly  sound 
and  restorative  ;  but  the  beds  made  of  beech  leaves  are  really  no  whit  behind  them  in 
these  qualities,  whilst  the  fragrant  smell  of  green  tea,  which  the  leaves  retain,  is  most 
gratifying.  The  only  objection  to  them  is,  the  slight  crackling  noise  which  they  occasion 
when  a  person  turns  in  bed  ;  but  this  is  no  inconvenience  at  all,  or  if  so,  it  is  an  inconve- 

nience which  is  much  overbalanced  by  the  advantages  of  this  most  luxurious  couch." 
1217.  All  mattresses  lose  their  elasticity,  to  a  certain  degree,  by  long  use,  and  soon  get  so 

hard,  that  they  require  to  be  taken  to  pieces  and  undressed.  This  is  usually  performed 
by  the  manufacturers  ;  and  it  is  more  difficult  to  execute  than  in  the  case  of  feather  beds. 
If  of  wool,  this  material  must  be  taken  out,  washed,  and  carded.  If  of  hair,  this  must  be 
well  loosened,  and  the  dust  beat  and  blown  out  with  a  bellows,  before  it  is  returned  into 
the  new  case.  Great  care  must  be  taken  to  place  the  wool  or  hair  exactly  even,  other- 

wise the  inequalities  will  prove  very  unpleasant,  and  the  fixing  at  equal  distances  with 
packthread  passed  through  at  equal  distances  must  not  be  omitted. 

1218.  Frauds  are  sometimes  committed  with  respect  to  the  materials  of  which  mattresses 
are  made ;  and  advice  was  given  us  by  an  upholsterer  to  recommend  the  purchaser  who 
has  reason  to  suspect  fraud,  to  open  a  portion  of  the  sewing  in  the  seam  by  cutting  the 
thread,  and  with  the  fingers  to  pull  from  the  very  centre,  between  top  and  bottom,i 
some  of  the  material.  Instead  of  the  best  hair  mattresses,  as  ordered  or  described,  it  haq 
been  found  that  very  inferior  hair  has  been  sometimes  substituted ;  even  a  quantity  on 
that  from  the  hides  of  bullocks,  goats,  and  deer,  such  as  is  used  by  the  plasterers.  Isl 
short,  any  description  of  hair  that  could  be  procured,  and  which  is  void  of  elasticity,  per-I 
haps  mixed  up  with  some  good  horse  hair.  In  wool  and  flock  mattresses,  which  latter  ara 
the  cheapest,  it  is  not  imcommon  to  mix  with  the  proper  materials  rag  flocks,  made  fronj 
old  blankets  and  flannels,  and  every  kind  of  old  wooUen  fabric,  probably  from  hospitals! 
prisons,  barracks,  &c.  These  are  torn  or  cut  into  shreds  and  reduced  to  flocks  by  maA 
chinery,  and  carded.  I 

1219.  A  paillasse  is  a  very  thick  mattress  stuffed  hard  with  drawn  wheat  straw,  thel 
name  being  derived  from  the  French,  paille,  straw.  It  is  placed  beneath  the  bed,  and! 
sometimes  under  the  mattress,  for  the  purpose  of  raising  the  bed,  and  giving  it  elasticityJ 
When  the  bottom  of  the  bedstead  is  made  with  laths,  a  paillasse  is  necessary,  as  the  latha 
cut  the  mattress  or  bed.  When  two  mattrasses  only  are  used,  or  a  mattress  and  feather 
bed  only,  sacking  is  best  to  be  under  them. 

1220.  Air  beds  were  invented  by  John  Clark  of  Bridgewater,  in  1813,  in  consequence 
of  the  previous  discovery  of  rendering  cloth  impervious  to  air  by  means  of  Indian  rubber. 
These  beds  in  fact  consist  merely  of  a  bed  of  the  proper  size  of  this  kind  of  cloth,  into 
which  air  has  been  forced  by  a  pump  through  a  stop-cock,  till  it  is  sufficiently  inflated  to 
serve  as  a  bed,  and  then  shutting  the  stop-cock.  This  case  is  then  inclosed  in  another  of 
ticking  of  any  kind  of  cloth.  This  contrivance  is  capable  of  being  particularly  useful 
to  many  persons  ;  for  instance,  to  travellers,  who,  in  transporting  their  beds,  need,  upon 
occasion,  carry  only  a  prepared  bag  and  a  force  pump  for  air.  Notwithstanding  the 
gi-eat  elasticity  of  air  itself,  these  beds  are  not  very  elastic,  but  can  never  lose  their 
elasticity  so  long  as  they  are  tight.  They  require  no  making  up,  can  be  got  ready  in 
a  few  minutes,  and  occupy  little  room  when  empty.  The  same  invention  is  applied  also 
to  making  elastic  cushions  to  sit  upon,  very  useful  lilcewise  to  travellers  ;  but  it  is  to  be 
observed  that  such  beds  will  require  very  great  care,  as  the  smallest  hole  will  render  them 
ussless. 

1221.  Dr.  Arnolds  water  bed  will  be  described  under  "  Invalid  Furniture." 
1222.  The  other  parts  of  bedding,  such  as  blankets,  sheets  and  coverlids,  have  been 

treated  of  under  "  Woollen,  Cotton  and  Linen  Manufoctures,"  and  the  modes  of  cleaning 
them  under  "  Laundi7."  Bolsters  and  pillows  are  usually  stuffed  with  feathers  ;  and  the 
same  observations  apply  to  them  as  to  beds. 
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Sect.  II. 

BED-ROOM  CHAIRS. 

11223.  Bed-room  cliairs  are  most  usually  made  light,  the  seats 
I  cane  or  rush,  and  they  are  generally  painted  or  japanned. 
■jqs.  417,  418,  419. 
11224.  Cheap  light  chairs  are  made  in  great  abundance  of  a 
i3at  variety  of  patterns,  of  beech  stained  to  imitate  rose-wood, 
i!th  cane  seats  ;  most  of  these  are  made  in  Buckinghamshire. 
>iose  cushions  are  sometimes  laid  on  them.  These  are  too 
IIU  known  to  require  further  notice.  When  well  made,  they 
ran  very  tolerable  cheap  substitutes  for  rose-wood  chairs. 
11225.  Common  rush-bottomed  chairs,  with  the  frames  stained 
I'ck,  or  painted,  are  by  no  means  so  good  as  the  cane  bot- 
iMed,  as  the  seats  are  liable  to  harbour  vermin,  and  to  be 
ilily  cut.  They  are  much  improved  by  painting  the  rush  with 
f  paint,  as  then  they  can  be  washed  with  soap  and  water. 
11226.  Fig.  420.  is  a  devotional  chair,  or  Prie-Dicu. 

Sect.  III. 

COUCHES,  TABLES,  DRESSING-GLASSES,  ETC. 

Ii227.  Figs.  421,  422,  423.  are  economical  couches  for  bed-chambers  or  ladies'  sitting- 
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rooms  :  they  may  be  made  of  deal  or  other  cheap  wood,  and  have  mattresses  covered  with 
cliintz,  or  even  brown  holland. 

Fig.  421.  — 122S.  Bed-steps,  fig.  424.,  are  necessary  to  ascend  some  beds  that 
are  made  very  high,  and  within  are  frequently  placed  a  night  con- 
venience. 

1229.  Toilet  or  dressing  tables  are  fitted  up  in  an  infinite  variety 
of  ways,  from  the  plain  table  with  the  toilet  cover  and  mirror  placed 
upon  it,  to  the  most  expensive  kinds,  and  a  proper  selection  adds 
much  to  comfort. 

1230.  Fig.  425.  represents  one  of  the  most  usual  plain  kind  made  at  present.  As  this 

table  is  commonly  "placed  against  the  window  for  the  advantage  of  good  light,  if  the 
mirror  is  placed  upon  it  loose,  it  is  very  apt  to  be  blown  down  and  perhaps  broken  when 
the  window  is  left  open.  The  best  way,  therefore,  is  to  have  the  mirror  and  frame  to 
slide  up  and  down  by  means  of  balance  weights,  as  in  a  window  sash.  An  additional 
shelf  may  be  made  to  draw  out  to  the  right  to  gain  room  if  required  :  at  the  bottom  is  a 
cushion  to  put  the  feet  upon.  Toilet  tables  are  sometimes  made  extremely  elegant  and 
costly,  with  various  contrivances  for  holding  the  numerous  paraphernalia  required  by 
ladies  ;  but  we  omit  examples  of  these,  since  they  must  necessarily  vary  so  much  with 
the  wants  of  individuals,  that  no  patterns  can  be  established. 

^^^^^
^^^ 

1231.  Tables  in  the  style  of  Louis  XIV.,  fig.  426.,  are  sometimes  introduced  into  bed- 
rooms and  dressing-rooms  as  an  agreeable  variety.  They  are  often  of  great  elegancr. 

having  marble  tops,  and  being  decorated  with  brass  ornaments,  or  inlaying  with  mar- 
quetry. 

Figs.  427.  and  428.,  are  two  tables  in  the  Elizabethan  style. 

Fig.  .127. 

1232.  The  dressing-glasses,  or  mirrors,  in  common  use,  are  those  termed  sitting  glasses, 
from  their  being  moveable  to  any  angle  in  a  frame.  Fig.  429.  is  a  large  cheval  gla.is  that 
stands  on  the  floor,  for  viewing  the  whole  person,  with  lights  on  each  side.  Fig.  430.  is 
a  small  dressing-glass  for  the  toilet-table  with  a  drawer.  Fig.  431.  is  another  with  the 
drawer  omitted,  which  is  now  usually  done  :  this  must  be  loaded  at  the  bottom  to  prevent 
being  easily  thrown  down. 



itlnAP.  XII. BED-ROOM  FURNITURE. 

275 

Fig.  433. 
tig.  i-n. 

Sect.  IV. 

TOWEL  AND  WASH  STANDS. 

1 2.'34.  Towel  and  cloth  airer.i.    Fig.  434.  is  the  form  at  present  most  in  fashion  for 
oowels.    Fiy.  435.  is  more  convenient  for  airing  clothes  ;  from  the  mode  in  which  the 
eet  are  fixed  on,  it  will  stand  whether  open  or  shut.    Fig.  436.  is  still  more  convenient, 

L\s  by  means  of  a  very  simple  hinge  it  may  be  made  to  fold  backwards,  and  in  several 
itlifiFerent  positions.    Fig.  437.  represents  the  hinge,  which  consists  only  of  two  strips  of 

/■•«.  '13G Fig.  437. 

eeather  nailed  on  as  in  the  wood-cut :  it  may  be  made  by  any  carpenter :  there  are  four 
uuch  hinges. 

1235.  Waxh  stands — These  useful  articles  of  furniture  have  been  made  in  a  great 
lariety  of  forms,  from  which  we  select  the  principal  varieties  at  present  in  common  use. 
Fig.  438.  is  the  simplest  kind  of  wash  stand,  which  may  be  made  of  deal  painted,  or 

any  other  kind  of  wood.    The  space  below  the  basin  being  inclosed  with  doors,  may  be 
"  <;('d  as  a  small  cupboard.    The  wash-board  is  made  high,  and  contains  a  small  shelf 

439.  is  a  small  wash  stand  which  was  in  general  use  some  time  ago,  but  is  now 
iom  foimd  except  at  the  broker's  :  it  is,  however,  very  convenient  for  small  apartments. 
440.  is  one  on  a  similar  plan  intended  for  the  corner  of  a  small  bed- room.  Figs.  441. 

■  1  442.,  wash  stands  generally  made  at  present.  The  top  is  iisually  made  of  marble, 
Inch  is  less  apt  to  be  injured  by  the  alkali  of  the  soap,  which  takes  off  oil  paint,  ami 

T  2 
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spoils  mahogany.  Some  kinds  of  veined  marble  being  now  cheap  from  improvements  in 
sawing,  are  very  generally  employed  for  this  purpose.    Below  is  a  circular  slab  for  the 

ewer.  Fig.  443.  is  one  on  a  similar  plan,  only  not  having  the  top  perforated  for  the 
basin,  so  that  it  may  be  used  occasionally  also  as  a  toilet  table.    The  basin  and  ewer  may 

be  pnt  away  upon  the  shelf  beneath.  Fig.  444.  is  a  larger  stand  for  two  basins.  Fig.  445. 
is  a  small  mahogany  wash  stand  for  a  gentleman's  room  or  library :  the  basin  can  be 
covered  over  with  folding  covei's.  Fig.  446.  is  a  larger  one  for  a  similar  purpose  ;  the 
lid  shuts  down  over  the  basin,  ewer,  and  the  toilet  apparatus.  In  the  lid  is  a  mirror; 
and  small  drawers  in  front  serve  to  contain  various  articles  for  the  toilet  By  means  of 
handles  at  the  ends,  the  whole  may  be  readily  moved  from  place  to  place  as  required. 
Fig.  447.  is  a  wash  stand  upon  a  very  simple  construction,  with  a  small  cistern  at  the  top, 
and  a  plug  in  the  basin,  that  the  foul  water  may  go  into  a  vessel  below.  There  is  a 
mirror  in  the  lid.  Figs.  448,  449.  are  small  wash  stands  of  elegant  French  patterns. 
They  are  executed  in  mahogany,  and  French  polished. 

A  wash  stand,  to  be  comnlete,  should  have,  besides  the  basin  and  ewer,  a  carafe  for 
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fpring  water,  vessel  for  hot  water,  soap  tray,  several  glasses,  and  it  would  be  better  did  it 
contain  the  necessary  apparatus  for  shaving,  &c. 

Jvi'  -147  41rt.  Fig.4W. 

1236.  Bed  cupboards  and  night  stands.  —  These  conveniences  are  frequently  made  in 
ll;he  form  of  pedestals,  either  round  or  squarj  ;  sometimes  with  a  marble  Xa^,fig.  450,  451., 

Fig.  m.  Fit-.ib\.  F/g.iK.  7^,^.  453. 

•which  have  a  shelf  in  the  middle.  Fiy.  4r,2.  is  another  variety  which  has,  instead  of  a Moor,  sliders  composed  of  a  system  of  mahogany  laths,  so  constructed  as  to  slide  round 
hhe  corners,  a  plan  which  obviates  the  inconvenience  sometimes  occasioned  by  the  project- 
irng  of  a  door  when  opened.  A  fence  round  the  top  is  likewise  useful.  Fig.  453.  is  one 
r  n  which  the  top  may  be  extended  upon  occasion  by  two  folding  leaves.  It  "is  easy  to  see bow  the  advantages  of  the  two  last  may  be  combined. 

1237.  Portable  waterdosets  are  useful  where  fixed  ones  cannot  be  had:  and  in  case  of 
'iickness,  as  they  may  be  placed  in  a  dressing-room,  or  even  a  bed-room.    If  ill  eon- T  3 
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structed,  they  are  a  nuisance  ;  but  we  can  recommend  the  following,  patented  by  Wiss,  near 
Charing  Cross,  London.   Fkj.  4.^)4.  a,  n,  is  the  cistern  for  water,  surrounding  the  three  sides of  a  box  which  holds  the  pan  b ;  the  cistern 

is  filled  by  lifting  up  a  small  lid  c,  and  by  pull- 
ing the  handle  of  an  engine,  by  which  the  water 

is  forced  into  the  pan  through  the  washer. 
This  water,  by  its  weight,  opens  the  hinged 
valve  at  the  bottom  of  the  pan,  and  carries 
the  contents  into  a  pail,  e,  placed  beneath. 
This  pail  has  a  cover  with  a  projection  that 
dips  into  a  groove  containing  a  little  water, 
that  effectually  prevents  any  effluvia  from 
coming  out.  The  pail  can  be  removed  to 
empty  it.     This  apparatus  may  be  made 
  in  a  variety  of  forms;  as  a  seat,  an  arm- 

/       Fi  454  1  cliair,  a  commode,  settee,  &c.     The  same 
■  moveable  box,  with  the  cistern  and  pan,  may be  used  without  a  pail,  and  be  more  complete,  where  there  is  the  convenience  of  connect- 

ing it  with  a  pipe  to  go  into  a  drain  or  cesspool.  In  this  case  there  is  a  curved  tube,  /, 
to  be  joined  to  the  pipe  ;  which,  being  always  full  of  water  up  to  the  dotted  line,  stops  any 
smell  from  ascending. 

Sect.  V. 

WARDROBES. 

1238.  Wardrobes  are  far  more  convenient  for  keeping  apparel  than  the  chests  of  dratoers 
formerly  in  general  use.  In  wardrobes,  the  dresses  are  hung  up,  or  laid  on  shelves  which 
draw  out,  and  are  therefore  not  injured  by  folding :  also,  by  unlocking  one  or  two  doors, 
the  whole  is  exposed  to  view,  or  secured  by  locking  them,  without  the  trouble  of  employ- 

ing the  lock  and  key  of  each  drawer.  Wardrobes  are  made  of  various  forms  and  sizes, 
according  to  the  particular  uses  for  which  they  are  required,  or  the  expense  to  be  gone 
to,  and  they  are  accordingly  constructed  of  various  woods,  as  mahogany,  wainscot,  or 
deal  painted. 

Fig.  455.  represents  one  of  the  simplest  and  cheapest  wardrobes,  being  a  press  with 

Fig.  i!>5.  Fig.  459.  Fig.  458. 

folding  doors  and  sliding  shelves.  At  the  bottom  is  a  deep  drawer  for  holding  bonnets 
and  caps  :  these  are  best  placed  upon  bonnet  holders  within  the  drawer,  ̂ (;.  4C)Cy.,  or  hung 
on  hooks  fixed  in  the  inside  of  the  drawers,  as  mfg.  457.  Drawers  certainly  exclude 

the  dust  better  than  sliding  shelves ;  and  they  may  be  equally  convenient  if  the  fronts  are 
made  to  fold  down  in  the  manner  of  a  piano  forte  :  this  is  shown  just  above  the  deep 
drawer  in  Jig.  455.  ... 

But  the  most  complete  mode  of  excluding  all  dust  from  delicate  things  is  to  have  each 

drawer  covered  by  four  pieces  of  paper  fixed  by  paste  to  the  upper  edges  of  the  drawer. 

Two  of  these  papers,  which  must  be  in  width  more  than  half  that  of  the  drawer,  and 

consequently  lap  over  each  other,  are  first  folded  down,  and  over  them  the  other  two.  as 

shown  in  fig.  458.  In  many  cases  two  ouly  will  be  found  sufficient.  The  paper  should 
be  rather  tiiin  and  pliable. 
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iFig.  459.  is  another  wardrobe,  with  an  upright  partition  in  the  middle  :  the  space  on 
ide  side  lias  no  shelves  ;  but  instead,  pegs  at  the  top  for  hanging  cloaks,  dresses,  coats,  &c.; 
ad  cloak  pius  are  also  placed  on  the  inside  of  the  door  to  hang  more  things  on.  On  the 
bher  side  of  the  partition  are  sliding  shelves  or  drawers. 
.Fit/.  4G0.  is  a  wardrobe  of  a  more  elegant  design,  executed  in  fine  mahogany,  and 
ffeuch  polished.  This  is  teriiicd  a  winijcd  wardrobe  from  the  pieces  on  the  side  of  the  cen- 

Fig.  400. 

rral  one.  The  central  part  contains  sliding  shelves  or  drawers,  as  may  be  found  most  con- 
enient,  or  the  upper  part  may  have  sliding  shelves,  and  the  lower  part  drawers  ;  and  the 

'ffings  are  for  hanging  dresses  in  ;  the  most  perfect  mode  of  doing  this  is  to  put  the 
rresses  on  the  apparatus  of  brass  represented  sliding  on  a  rod,  and  consisting  of  a  handle 
and  cross  piece,  sometliing  like  a  cross  bow.  The  cross  piece  goes  into  the  arm  holes  of 
Khe  dress,  and  several  may  be  suspended  on  the  same  rod  :  by  this  means  each  dress  may 
^je  easily  seen  and  got  at  without  disturbing  the  rest.  One  or  two  of  the  panels  of  the 
liioor  of  this  wardrobe  may  be  filled  with  mirror. 

1239.  Fig.  461.  is  a  dwarf  wardrobe,  proper  when  a  small  one  is  sufficient,  or  where 
hhere  is  not  room  for  a  larger.    Fiy.  462.  is  a  small  wardrobe  of  a  very  plain  kind. 

^■'^■•461. 

1  ^ 

o  o o  o 
o  o 

0  o 

Fm.  «2. 

1240.  Small  boxes  are  likewise  found  convenient,  in  addition  to  a  wardrobe,  for  holding 
various  parts  of  dress  or  soiled  linen.  They  may  be  fitted  up  to  hold  bonnets,  caps,  &c., 
innd  may  be  made  of  light  materials,  or  strong,  of  wood :  in  the  latter  case  they  may  be bf  the  size  proper  for  a  seat,  for  which  they  may  be  used,  having  a  sf  ufiFed  cushion  on  tiie 
■:op,  and  the  whole  being  covered  with  chintz.  A  settee  or  ottoman  made  to  open  is  useful 
••.o  keep  ladies'  dresses  in,  when  there  is  not  a  wardrobe  or  room  for  one. 

Sect.  VI. 

CHESTS,  DIIAWEHS,  ETC. 

1241.  Chesf.1  or  coffers,  often  curiously  carved  in  oak,  and  ornamented  with  hinges escutcheons,  &c.,  were  among  the  most  ancient  articles  of  furniture  in  England,  and  were T  4 
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originally  almost  the  only  contrivances  for  preserving  clothes,  hooks,  or  other  valuable 
articles  not  in  constant  use.  They  were  most  usually  separate  constructions,  but  some- 

times also  formed  part  of  the  settle  that  stood  in  the  chimney  comer.  The  latter  are  still 
occasionally  seen  in  old  houses  in  remote  parts  of  the  country,  but  the  greater  part  have 
been  by  this  time  chiefly  bought  up  by  upholsterers  who  manufacture  ancient  furniture. 
Plates  of  them  may  be  seen  in  boolss  on  antiquities. 

1242.  Travelling  boxes  for  caps  or  bonnets  have  a  frame  with  a  narrow  girth  crossed 
Ftg.Kz.  — within,  nsfiy.  463.,  to  the  under  side  of  which  the  caps  are  pinned, 

so  as  not  to  touch  the  sides,  or  each  other.  Frills,  laces,  and  light 
articles  of  that  kind,  are  fixed  upon  the  upper  side  of  this  network. 
Care  should  be  taken  to  carry  the  boxes  always  top  uppermost,  and 
the  caps  wiU  arrive  at  their  destination  without  the  slightest  injury. 
The  outside  of  the  box  is  covered  with  some  waterproof  sub- 

stance, as  painted  canvass. 
1243.  Presses  for  linen  are  made  nearly  in  the  same  manner  as 

wardrobes,  with  sliding  shelves  and  drawers.  They  should  have 
the  names  of  the  contents  of  each  shelf  pasted  on  the  edge  :  there 
should  also  be  deep  chests  in  it  on  castors  to  draw  out  for  dirty  linen  ; 

and  also  spaces  for  baskets.  If  there  is  sutBcient  space,  one  compartment  might  contain 
a  desk  with  writing  materials  and  paper,  also  washing-book,  &c. 

1244.  Chests  of  drawers  are  well  known,  and  were  once  universally  used,  till  they  have 
given  way  in  a  great  measure  to  wardrobes.  They  are  however  still  emplo}-ed,  and  may 
be  purchased  of  various  qualities  and  prices,  from  deal  and  wainscot  to  the  best  mahogany. 
All  the  handles  of  the  drawers  are  best  when  of  the  form  of  knobs  of  hard  wood  ;  brass 
tarnishing,  and  being  otherwise  liable  to  be  out  of  order.  If  a  sliding  shelf  were  made  to 
pull  out  from  below  the  top  on  occasion,  it  would  add  to  its  convenience  as  a  table.  Low 
chests  of  drawers  of  the  usual  height  of  a  table,  when  fitted  up  in  this  way,  are  useful  as 
an  occasional  writing-table  ;  or  there  might  be  a  flap  to  fold  back  on  the  top,  and  come 
forward,  being  supported  by  lopers,  as  in  a  bureau.  We  mention  this  because  it  is  very 
desirable  that  the  varieties  of  useful  furniture  should  be  increased  by  the  contrivances  of 
individuals,  and  not  be  left  entirely  to  manufacturers,  who  go  on  repeating  the  same 
forms,  and  seldom  attempting  novelties  of  a  cheap  kind,  however  useful  they  might  be. 

1245.  The  commode  is  evidently,  from  the  name,  of  French  origin,  and  appears  to 
include  a  chest  of  drawers  and  chiffonniere,  containing  drawers  below,  and  shelves  with 

doors  above.  It  is  a  very  useful  piece  of  furniture  in  a  good  bed-room,  or  a  ladies'  sitting 
room.    It  may  likewise  serve  as  a  bookcase. 

1246.  Foot  pans  are  either  of  wood,  earthenware,  or 
metal,  as  tin  or  zinc.  Small  tubs  are  apt  to  open  in  the 
joints  when  they  stand  by  dry  for  any  time :  earthen- 

ware is  free  from  that  objection  ;  but  as  the  interior, 
being  glazed,  is  unpleasantly  sUppery,  it  is  best  to  have 
a  loose  piece  of  board  to  cover  the  bottom  loaded  with 
lead  to  keep  it  down.  They  are  now  frequently  made, 
in  the  form  fig.  464.,  of  zinc  painted  in  oil  The  vessel 
inside  is  for  holding  water. 

1247.  Baskets,  so  useful,  are  too  well  known  to  require 
description  ;  but  a  curious  fact  is  not  so  much  known, 
that  in  some  countries  they  are  so  well  made  as  to  hold 
any  liquid.    Vaillant,  in  his  travels  among  the  Soutli 

Africans,  says,  "  Another  ofi'ered  me  milk  in  baskets,  a  circumstance  that  astonished 
me.  '  What,'  exclaimed  I,  '  milk  in  baskets  ! '  These  baskets,"  he  continues,  "  are  very 

pretty,  and  fabricated  with  reeds  so  closely  interwoven,  that  they  will  hold  water  :  "  and Barrow  confirms  this  account  of  them.  Several  travellers  have  mentioned  the  ingenuity 
displayed  in  the  manufacture  of  baskets  among  uncivilised  nations. 

1248.  Fire  guards  of  painted  wire  are  so  great  a  security  against  accidents  from  fire,  that 
bed-chambers  and  dressing-rooms  should  never  be  without  them  :  and  in  general  they 

are  proper  to  be  used  for  all  fires  that  are  left  for  a  considerable  time  to  themselves. 

1249.  The  principal  articles  requisite  for  the  dressing-room  and  foilct-table  are  wardrobes  ; 
commodes;  wash  stands  ;  dressing  glasses;  dressing  case  with  razors;  shaving  boxes;  hat, 
and  clothes,  and  bonnet  brushes  ;  hair,  tooth,  and  nail  brushes ;  shoe  lifts ;  boot  and 

button  hooks  ;  tongue  scrapers  ;  cap  and  wig  blocks  ;  wardrobe  powder,  for  dry-cleanmg 
silks  ;  corn  rubbers  ;  toilet  cushions ;  braid  combs  of  various  sizes  ;  powder  boxes  and 

pufiFs;  towel  aircrs  ;  toilet  covers;  work  boxes,  and  loaded  pincushions;  candlestick 

stands  ;  bonnet  boxes  ;  sponge  and  sponge  bags  ;  flesh  brushes  ;  soaps  of  various  kmds. 

Fig.  464, 
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CHAP.  xm. 

INVALID  FURNITURE. 

1250.  Invalids  frequently  require  peculiar  articles  of  furniture  to  afford  them  ease  and 

l;lief  Without  attempting  to  detail  all  the  contrivances  for  this  purpose,  -which  must 
aary  in  some  degree  with  the  particular  cases,  we  shall  give  examples  of  such  articles  as, 
eeing  frequently  demanded,  are  usually  made  and  kept  for  sale. 

1251.  Reclining  chairs  are  found  convenient  not  only  for  invalids,  hut  for  affording  rest 

fi'ter  fatigue,  or  for  varying  the  position  of  the  body  on  occasion.    Fig.  465.  represents one  that  when  upright  may  be  used  as 
an  ordinary  chair ;  but  by  the  back  and 
seat  sliding  round  on  the  circumference 
of  the  arched  legs,  the  chair  is  brought 
into  a  position  for  reclining,  as  at  fig. 
466. ;  and  a  rest  for  the  legs  and  feet  may 
be  drawn  out  from  beneath  the  seat. 
These  chairs  are  covered  with  Morocco 
leather  and  stuffed.  Fig.  467.  is  one 
where  the  back  may  be  made  to  fonn 
any  angle  with  the  seat  by  a  joint,  and 
may  be  laid  almost  quite  flat,  the  arms 

i'iding  in  a  groove  in  the  frame  of  the  seat. 
1252.  The  Douro  chair,  Jig.  468.,  is  said  to  have  been  invented  by  the  Marquis  of  Douro 

i  1  a  camp  chair.  The  back  is  made  to  slope  in  any  degree  required,  merely  by  shifting 
lae  holes  in  the  leather  straps  by  which  it  is  supported ;  and  it  thus  becomes  a  very 
tconomical  and  comfortable  easy  or  arm-chair.  To  render  it  portable,  the  frame  is  made 
1 1  fold  up  flat  with  the  greatest  facility,  and  the  stuffed  back  and  seat  being  laid  upon  it, 
lae  whole  is  strapped  into  a  square  package. 

1253.  A  rocking  chair  for  exercise  is  represented  in  fig.  469.  It  is  made  wholly  of  iron 
'i'ith  a  stuffed  covering,  but  not  very  heavy. 
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1254.  The  Merlin  chair.  Jig.  470.,  is  a  very  ingenious  in- 
vention, by  which  an  invalid  may  move  himself  to  any  part 

of  the  room,  by  turning  the  handles,  which  move  the  wheels  of 
the  chair  by  means  of  pinions  on  axles :  but  it  is  to  be  ob- 

served, tliat  it  requires  some  little  practice  to  learn  the  manner 
of  working  this  cliair  ;  on  which  account  the  construction  Jig. 
471.  is  preferable,  in  which  the  two  large  wheels  of  the  chair 
are  moved  by  the  invalid  laying  hold  of  a  smooth  mahogany 
circular  rim,  outside  the  wheels  and  of  a  smaller  diameter, 
and  which  is  several  inches  distant  from  the  wheels.  There 
are  handles  at  the  back  for  an  assistant  if  necessary. 

Fig.  472.  is  the  Balh  rail  chair  for  exercise  out  of  doors,  to 
be  drawn  by  an  assistant. 

Fig.  473.  is  the  Sofa  Britska  carriage  for  persons  who  have  spinal  complaints. 

All  these  articles  of  invalid  furniture  are  made  by  Mr.  Griffin,  of  Leicester  Squai'c, 
London,  who  has  paid  particular  attention  to  the  subject. 

125.5.  Fig.  474.  is  called  a  walking  horse  and  is  for  assisting  a  person  to  stand  and  move 
about,  who  is  too  weak  to  be  able  to  stand  without  such  assistance  :  the  body  of  the  person 
goes  within  the  hoop  at  the  top. 

125G.  Leg  rests  are  used  in  cases  of  gout,  or  any  complaint  in  the  legs  that  requiroi 
them  to  be  kept  up  in  a  certain  position.  Fig.  475.  is  the  simplest,  consisting  merely  a 
two  pieces  of  board  at  right  angles  to  each  other,  one  of  them  being  covered  with  som( 
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/iffing,  or  only  baize.  Fiy.  47G.  is  a  more  complete  one,  made  of  mahogany  well  stufifed, 
d  so  as  to  be  raised  to  any  desired  angle  by  a  rack. 
11*2")  7.  Bedsteads  for  the  sick  and  wounded  are  eminently  useful  in  alleviating  their 
::iferings,  by  affording  them  ease  in  changing  their  position,  or  removing  the  pressure  upon 
!  jarticular  part  of  the  body  ;  many  contrivances  have  been  made  for  this  purpose,  and 
pployed  in  hospitals,  as  well  as  other  places. 
!Fig.  477.  is  the  simplest,  consisting  of  an  ordinary  bedstead  -with  a  part  of  the  sacking 

aade  to  raise  at  the  head,  so  as  to  support  the  back  of  the  invalid  :  this  may  be  elevated 
;  any  angle  by  two  upright  pieces  with  holes  and  pins  through  the  bed  frame. 
IFig.  478.  is  called  a  bed  chair  and  is  placed  behind  the  back  of  invalids  in  bed,  to  enable 
eam  to  sit  up.  It  may  be  elevated  to  any  required  angle  by  means  of  a  rack  behind. 
U258.  A  bed  table  for  invalids,  fig.  479.,  is  made  so  that  the  foot  of  it  can  be  put  under 
ce  bed,  and  the  top  project  over.  It  may  have  a  reading-desk  or  not,  as  required.  The 
pp  is  made  to  rise  higher  or  be  lowered,  and  is  fixed  at  any  height  by  means  of  a  screw, 
;  at  a,  or  as  at  b,  in  which,  by  turning  the  handles,  the  table  is  raised  or  lowered.  The 
not  should  be  made  heavy  by  lead  underneath,  and  the  top  should  turn  round  upon  the 
em.    It  may  be  made  of  mahogany,  or  any  other  kind  of  wood  according  to  price,  and 

li'e  top  may  be  made  with  various  conveniences,  as  at  b,  with  a  board  for  draughts,  or Ivy  other  game,  and  a  well  below  to  keep  cards,  chess-men,  &c. 
iFig.  480.  is  an  invalid  couch,  contrived  to  raise  the  back  to  any  angle,  and  to  conform  to 

I'.-e  situation  of  the  legs,  by  elevating  part  of  the  frame  by  means  of  a  winch  acting  on 

ivvcrs  by  bands.    This  is  usually  called  a  f/ncture  bed,  and  is  made  by  Mr,  Chapman,  of 
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Denmark  Street,  Soho,  London.  It  has  been  recommended  by  Sir  Benjamin  Brodie, 
and  other  eminent  surgeons. 

1259.  An  elastic  or  swinging  seat,  couch,  or  bed,  for  counteracting  the  uneasy  motion  of 
a  ship  or  carriage,  and  thus  preventing  sicltness,  was  invented  by  Mr.  Pratt  of  Bond 
Street.  To  effect  this,  the  frame  of  the  seat  or  couch  is  suspended  on  juribals  or  joints, 
turning  at  right  angles  to  each  other  ;  and  an  elasticity  is  produced  both  in  the  seat  and 
cushion,  and  in  the  swinging  frames,  by  the  use  of  spiral  metal  springs,  which,  it  appears, 
were  first  introduced  by  Mr.  Merlin  seventy  years  ago,  but  which  had  been  neglected 
until  lately. 

1260.  A  bedstead  for  invalids  was  also  invented  by  Mr.  Cherry  of  Coventry.  The 
sacking  is  attached  to  a  cylinder  on  each  side  of  the  bed,  and  running  lengthways  :  these 
cylinders  contain  springs  by  which  the  sacking  is  kept  always  stretched  when  not  in  use  ; 
but  when  it  receives  the  weight  of  the  body,  the  springs  give  way  a  little,  and  the  bedding 
sinks  down  several  inches  into  a  concave  form,  by  which  it  encompasses  the  sides  of  the 
patient,  and  relieves  the  back  from  sustaining  the  whole  weight.  The  patient  may,  also, 
by  the  construction  of  the  bed,  be  placed  in  any  required  position  ;  and  the  bedstead  may 
be  converted  into  an  easy  chair. 

1261.  The  invention  of  cloth  impenetrable  to  fluids  has  given  rise  to  invalid  beds  of  an 
excellent  kind.  So  long  ago  as  1819  Joseph  Pierre  Gros,  member  of  the  Medical  Athe- 

naeum at  Montpelier,  published  a  thesis  read  to  the  Ecole  de  Medecine  of  Paris,  in  which 
he  states  that  he  had  employed  water  for  this  purpose,  which,  he  observes,  possesses  three 
important  characters  ;  viz.  perfect  softness  arising  from  the  mobility  of  its  particles ; 
capacity  for  caloric  ;  and  the  susceptibility  of  being  contained  in  an  envelope  impenetrable 
by  the  excrementitious  matters  of  the  sick,  and  being  inaccessible  to  contagious  miasma. 
This  thesis  is  preserved  in  the  library  of  the  Ecole  de  Medecine  of  Paris. 

1262.  Dr.  Amotfs  hydrostatic  bed  is  particularly  useful  for  invalids,  and  we  cannot  do 
better  than  give  the  description  of  it  in  his  own  words  : — "In  many  of  the  diseases  which 
afflict  humanity,  more  than  half  of  the  suffering  and  danger  is  not  really  a  part  of  the 
disease,  but  the  effect  or  consequence  of  the  confinement  to  which  the  patient  is  subjected. 
Thus  a  fracture  of  the  bone  of  the  arm  is  as  serious  an  injury  as  one  of  the  bones  of  the 
leg ;  but  the  former  leaves  the  patient  free  to  go  about  and  amuse  himself,  or  attend  to 
bxisiness  as  he  wills,  and  to  eat  and  drink  as  usual — in  fact,  hardly  renders  him  an  invalid  ; 
whUe  the  latter  imprisons  the  patient  closely  upon  his  bed,  and  brings  upon  him,  first,  the 
irksomeness  of  the  continued  position,  and  then  the  pains  of  the  unequal  pressure  borne 
by  the  parts  on  which  the  body  rests.  These,  in  many  cases  of  confinement,  disturb  the 
sleep  and  the  appetite,  and  excite  fever,  or  such  constitutional  irritation  as  much  retards 
the  cure  of  the  original  disease.  That  complete  inaction  should  prove  hurtful  to  the 
animal  system  may  by  all  be  at  once  conceived.  The  operation  of  continued  local  pressure 
will  be  understood  from  the  following  statements.  The  health,  and  even  life,  of  every 
part  of  the  animal  body  depends  on  the  sufficient  circulation  through  it  of  fresh  blood, 
driven  in  by  the  force  of  the  heart.  Now  when  a  man  is  sitting  or  lying,  the  parts  of  his 
flesh  compressed  by  the  weight  of  the  body  do  not  receive  the  blood  so  readily  as  at  other 
times  ;  and  if  from  any  cause  the  action  of  his  heart  has  become  weak,  the  interruption 
will  both  follow  more  quickly  and  be  more  complete.  A  peculiar  uneasiness  soon  arises 
where  the  circulation  is  thus  obstructed,  impelling  the  person  to  change  of  position  ;  and 
a  healthy  person  changes  this  as  regularly  and  with  as  little  reflection  as  he  winks  to 
wipe  and  moisten  his  eyeballs.  A  person  weakened  by  disease,  however,  while  he 
generally  feels  the  imeasiness  sooner,  as  above  explained,  and  therefore  becomes  what  is 
called  restless,  makes  the  changes  with  much  fatigue  ;  and,  should  the  sensations  after  a 
time  become  indistinct,  as  in  the  delirium  of  fever,  palsy,  &c.,  or  should  the  patient  have 
become  too  weak  to  obey  the  sensation,  the  compressed  parts  are  kept  so  long  without 
their  natural  supply  of  blood  that  they  lose  their  vitality,  and  become  what  are  called 
sloughs,  or  mortified  parts."  Dr.  Arnott  then  describes  some  cases  of  that  kind,  and 
continues  :  —  "  Under  these  circumstances,  the  idea  of  the  hydrostatic  bed  occurred  to  me. 
Even  with  the  pressure  of  an  air  pillow  it  was  evident  that  persons  in  such  a  condition 
could  not  be  saved  unless  they  could  be  supported  without  sensible  inequality  of  pressure. 
I  theu  reflected  that  the  support  of  water  to  a  floating  body  is  so  uniformly  diffused  that 
every  thousandth  part  of  an  inch  of  the  inferior  surface  has,  as  it  were,  its  own  separate 
liquid  pillow,  and  that  no  part  bears  the  load  of  its  neighbour — that  a  person  resting  in 
a  bath  is  nearly  thus  supported — that  a  patient  might  be  laid  upon  the  surface  of  a  bath 
over  which  a  large  sheet  of  tlie  waterproof  India  rubber  cloth  was  previously  thrown,  the 
body  being  rendered  sufficiently  buoyant  by  a  soft  mattress  placed  beneath  it.  Thus  the 
patient  would  repose  on  the  face  of  the  water,  like  a  swan  on  its  plumage,  without  sensible 
pressure  any  where,  and  almost  as  if  the  weight  of  the  body  was  annihilated.  The 
pressure  of  the  atmosphere  on  our  bodies  is  fifteen  pounds  per  square  inch  of  its  surface, 

but,  because  tiniformhj  diffused,  is  not  felt.  Tlie  pressure  of  a  water-bath  of  depth  to 
cover  the  body  is  less  than  half  a  pound  per  inch,  and  is  similarly  unpcrceived.    A  bed 
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idch  as  this  was  made.  A  trough  of  convenient  length  and  breadth  and  a  foot  deep  was 
ii.ied  with  metal  to  make  it  watertight ;  it  was  about  half-filled  with  water,  and  over  it 
aas  thrown  a  sheet  of  the  India  rubber  cloth,  as  large  as  would  be  a  complete  lining 
I  it  if  empty.  Of  this  sheet  the  edges,  touched  with  varnish  to  prevent  the  water 

veeping  round  by  capillary  attraction,  were  afterwards  secured  in  a  water-tight  manner 
I I  round  to  the  upper  border  or  top  of  the  trough,  shutting  in  the  water  as  closely  as  if 
I  had  been  in  bottles;  the  only  entrance  left  being  through  an  opening  at  one  comer, 
hhich  coidd  be  perfectly  closed.  Upon  this  beautiful  dry  sheet  a  suitable  mattress  was 
idd,  and  constituted  a  bed  ready  to  receive  its  pillow  and  bed  clothes,  and  not  distin- 
liiishable  from  a  common  bed  but  by  its  most  surpassing  softness  or  yielding.  It  may 
f  i  here  recalled  to  mind  that  the  human  body  is  nearly  of  the  specific  gravity  of  water, 
r  •  of  the  weight  of  its  bulk  of  water,  and,  therefore,  as  is  known  to  swimmers,  is  just 
laspended  or  upheld  in  water  without  exertion,  when  the  swimmer  rests  tranquilly  on  his 
lack  with  his  face  upwards.  He  then  displaces  water  equal  to  his  own  body  in  weight 
;  -.  well  as  in  bulk,  and  is  supported  as  the  displaced  water  would  have  been.  If  his  body  be 
tfo  and  a  half  cubical  feet  in  bulk  (a  common  size)  he  wiU  just  displace  two  and  a  half  cubical 
■eet  of  water,  equal  in  weight  to  his  own  body.  If,  however,  instead  of  displacing  the  water 
iith  his  mere  body,  he  choose  to  have  something  round  or  under  him  which  is  bulky 
iiith  little  weight,  as  the  mattress  of  the  bed  above  described,  when  his  weight  has 
>prced  two  cubical  feet  of  that  under  the  level  of  the  water  around,  he  will  float  with  four- 
fifths  of  his  body  above  the  level,  and  will  sink  much  less  into  his  floating  mattress,  than 
f  person  sinks  in  an  ordinary  feather-bed.  It  thus  appears  that  by  choosing  the  thickness 
f  ■  the  mattress,  and,  if  unusual  positions  are  required,  by  having  different  thicknesses  in 
iffFerent  parts,  or  by  placing  a  bulk  of  folded  blanket  or  of  pillow  over  or  under  the 
laattress  in  certain  situations,  any  desired  position  of  the  body  may  be  easily  obtained.  If 
lae  water  be  about  six  inches  deep,  which  in  general  will  suffice,  the  person  standing  upon 
my  part  of  the  bed,  or  sitting  with  the  knees  raised,  will  cause  the  part  of  the  mattress 
III  which  he  rests  gently  to  touch  the  bottom,  because  a  narrow  end  of  the  body  cannot 
bisplace  water  equal  to  the  bulk  of  the  whole,  but  then  the  person  is  standing  or  sitting 
ppon  a  soft  sofa,  and  in  standing  or  sitting,  he  natm'ally  prefers  the  fixed  to  the  floating 
iupport :  on  lying  down,  however,  he  as  completely  floats  as  if  the  Atlantic  were  under 
iiim. 

'  "  This  bed  is  warm,  owing  to  water  being  nearly  an  absolute  non-conductor  of  heat 
\iom  above  downwards,  and  owing  to  its  allowing  no  passage  of  cold  air  from  below. 
Vrom  this  last-mentioned  fact,  however,  less  of  the  perspiration,  sensible  and  insensible, 
1  ill  be  carried  off  by  the  air  than  in  a  common  bed  ;  and  imless  the  patient  can  rise,  or 
ee  lifted  daily,  to  allow  the  bed  to  be  aired  like  a  common  bed,  there  w^l  be  a  necessity 
)nr  using  some  such  means  as  the  following,  to  prevent  the  condensation  of  perspiration 
ni  the  water  sheet  below  :  —  An  oiled  sUk  laid  over  the  mattress,  or  a  blanket  to  be 
cccasionaUy  changed,  laid  under  it,  or  a  set  of  flexible  tubes  of  spiral  wire  laid  under  it, 
i  ith  their  ends  open  to  the  atmosphere,  to  ensure  a  constant  ventilation  of  the  mattress  ; 
r  r  similarly  placed,  and  producing  the  same  effect,  a  layer  of  cork  cut  into  square  pieces, 
!  ith  spaces  left  between  them  as  conduits  of  air.  This  bed  is  in  itself  as  dry  as  a  bed 
lan  be,  for  the  India  rubber  cloth  (of  which  bottles  can  be  made)  is  quite  impermeable 
I  >  water.  Then  some  persons  may  prefer  having  a  double  sheet  of  it,  to  prevent  the  pos- 
libility  of  accident.  Unlike  any  other  bed  that  ever  was  contrived,  it  allows  the  patient, 
then  capable  of  only  feeble  efforts,  to  change  his  position,  almost  like  a  person  swimming, 
nnd  so,  to  take  a  degree  of  exercise,  affording  the  kind  of  relief  which,  in  constrained 
"ositions,  is  obtained  by  occasionally  stretching,  or  which  an  invalid  seeks  by  driving  out 
I I  a  soft-springed  carriage."  Dr.  Amott  then  states  that  it  has  been  introduced  with 
iticcess  into  several  hospitals.  He  observes  :  "  If  used  without  the  mattress,  it  becomes  a 
Trarm  or  a  cold  bath,  not  allowing  the  body,  however,  to  touch  the  water ;  and  in  India  it 
liiight  be  made  a  cool  bed  for  persons  sick  or  sound,  during  the  heats  which  there  pre- 
•■ent  sleep  and  endanger  health.   Before  reflection,  a  person  might  suppose  a  resemblance 
•  etween  it  and  an  air  bed  or  pillow,  calling  this  a  water  bed  or  pillow ;  but  the  principles 
t  f  the  two  are  perfectly  distinct  or  opposite.  An  air  pillow  supports,  by  the  tension  of  the 
mrface,  which  encloses  the  air,  and  is  therefore  like  a  hammock  or  the  tight  sacking 
v-nder  the  straw  mattress  of  a  common  bed,  and  really  is  a  hard  pillow  ;  but  in  the  hydro- 
'  tatic  bed  there  is  no  tense  surface,  or  wet  at  all  :  the  patient  is  floating  upon  the  water, 
!!n  which  a  loose  sheet  is  lying,  merely  to  keep  the  mattress  dry,  and  every  point  of  his 
iody  is  supported  by  the  water  immediately  beneath  it.  To  recall  the  difterence  here 
escribed,  and  which  is  of  great  importance,  the  bed  is  better  described  by  the  appellation 

ff  hydrostatic  bed  than  of  water  bed." 
The  envelopes  made  at  present  to  contain  water  for  beds  are  liable  to  a  defect,  that  the 

lanvass  which  is  always  in  contact  with  the  water  decays  in  a  short  time,  generally  in  a 
•  ear,  and  sometimes  in  six  months,  and  the  whole  water-tight  case  then  requiring  to  be 
'  enewed,  this  not  only  creates  a  considerable  expense,  but  the  renewal  cannot  be  effected 
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in  every  place.  Some  material  of  superior  manufacture  might,  perhaps,  obviate  this difficulty. 
1263.  Sedan  chairs,  once  so  common,  are  now  scarcely  known  except  as  a  conveyance 

for  invalids.  They  were  first  introduced  into  England  in  the  reign  of  James  I.,  when 
they  were  used  by  the  Duke  of  Buckingham  to  the  great  indignation  of  the  people. 
Towards  the  end  of  the  reign  of  George  III.  the  increase  of  carriages  occasioned  them  to 
be  gradually  laid  aside. 

CHAP.  XIV. 

FURNITURE  OF  THE  NURSERY. 

1264.  The  furniture  of  the  nursery  ought  to  be  very  simple,  and  should  consist  of  no 
more  things  than  are  absolutely  necessary.  We  refer  the  reader  to  Book  XXII.  "  On  the 
Nursery,"  and  propose  at  present  to  describe  such  things  as  can  be  illustrated  by  figures. 

1265.  The  bassinet,  fig.  481.,  is  usually  the  first  thing  the  infant  is  put  into.  It  is,  in 
fact,  a  basket,  with  a  hood  which 
may  fall  backward  if  required.  It 
has  a  hair  mattress,  stuffed  very  soft, 
and  a  small  soft  pillow ;  it  is  lined 
within,  is  very  convenient  for  carry- 
ingaboutwithout  wakening  the  child, 
and  is  much  warmer  than  a  large 
cradle  or  bed.    It  is  generally  made 

of  wicker,  about  2^  feet  or  3  feet  long,  18  inches  wide,  and  15  deep,  and  is  usually  or- 
namented with  muslin,  ribands,  &c. 

1266.  Cradles  have  been  used  from  time  immemorial,  and  the  rocking  has  been  thoughi 
necessary  to  cause  children  to  sleep  :  but  rocking  and  swinging  are  now  generally  con 
demned  by  medical  men.  Rocking  is  liked  by  nurses,  who  find  it  convenient  in  sending 
infants  to  sleep  when  they  ought,  perhaps,  to  be  carrying  them  about  in  the  open  air, 
until  at  last,  from  habit,  they  will  scarcely  sleep  without  it.  When  children  are  in  good 
health,  they  requii'e  no  rocking  ;  nevertheless,  in  certain  cases,  it  appears  to  be  useful  in 
allaying  irritation,  particularly  in  a  state  of  disease.  They  are  usually  made  of  basket- 
work, /fi/.  482.,  but  also  of  other  materials. 

In  the  swinging  cot,  fig.  483.,  the  motion  is  more  gentle  than  in  the  cradle. 

i 

Fig.  485. 

Fig.  m. 

12C7.  Cribs,  fig.  484.,  are  more  generally  used  at  present.    These  are  small  bedsteads 
supported  on  feet  of  such  length  that  the  height  of 

the  crib  may  be  the  same  as  that  of  the  mother's bed,  close  to  which  it  is  placed  in  the  night ;  one 
side  is  made  to  slide  out  in  a  groove  in  the  up- 

rights. The  sides  are  frecjucntly  filled  in  with 
cane  work,  or  small  balustrades  ;  but  care  should 
be  taken  to  have  the  cribs  also  lined  inside,  for 

it  has  sometimes  happened  that  the  child's  fingers 
have  been  hurt  by  getting  them  in  the  openings, 
'i'hey  are  jnit  on  castors,  and  may  be  made  to 
take  to  pieces,  and  put  up  very  easily  for  travelling. 
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1268.  Children's  chairs  are  of  various  kinds,  varying  with  their  age.  Fif/.  485.  is  a 
nttle  chair  without  legs,  which  some  use  to  place  very  young  children  who  cannot  support 
haemselves :  it  has  a  stuffed  seat. 

Fig.  486.  is  a  child's  chair,  called  a  Bergere,  used  when  they  hcgin  to  sit  at  tahle. 
IThere  is  a  bar  across  to  prevent  the  child's  falling,  and  this  bar  should  have  a  fastening 
)  prevent  its  getting  out,  which  it  is  apt  to  do.  The  chair  has  also  a  foot-board  which 
Jay  be  placed  at  different  heights,  and  is  placed  upon  a  square  stand  to  raise  it  to  the 
ible.  At  other  times  the  stand  itself  may  form  a  table  for  the  child  to  put  its  play- 
baings  on. 

Fig.  486. 
Fig.  48S. 

Fig.  487.  is  a  similar  chair  of  a  different  pattern,  and  high  enough  to  do  without  a 
tiand. 

Fig.  488.  is  a  chair  called  an  Astley  Cooper's,  because  recommended  by  him ;  the  back 
high,  to  afford  a  support  for  the  child,  and  prevent  its  stooping  when  placed  at  table ; 

laut  this  form  is  not  un.versaUy  approved  of,  and  is  objected  to  by  some  medical  men. 
1269.  Child's  bath.    This  is  a  large  earthenware  basin  fixed  in 

a  stand  of  wood,  fig.  489. 
\21qT  Earthenware  vessels  of  various  kinds  are  made  on  purpose 

for  the  nursery,  and  are  kept  at  most  of  the  respectable  shops  that 
sell  earthenvrare.  They  are  made  plain,  Fig.  490. 
and  of  convenient  forms. 

Fig.  490.  is  a  sucking  bottle,  the  use  of 
which  is  well  known. 

1271.  The  nursery  lamp,  for  keeping 
iquids  warm  in  the  night,  or  for  warming  any  thing  in  the  day  when  there  is  no  fire. 
hi,  fig.  491.,  is  a  cylinder  of  tin,  within  which  a  lamp  placed  upon  a  shelf  that  is  move- 

able up  and  down  by  means  of  a  slit  in  the  tin  cylinder,  and  a 
screw,  d,  that  fixes  it  at  any  paiticular  height  from  the  vessel 
holding  what  is  to  be  warmed  and  placed  on  the  top.  This  vessel 
may  be  of  tin,  or  earthenware,  or  porcelain,  or  it  may  be  a  small 
tea-kettle,  all  of  which  must  fit  exactly  within  the  top.  At  e,  /, 
there  should  be  small  apertures  to  let  out  the  smoke,  and  hot  air, 
otherwise  the  lamp  will  not  burn  ;  and  there  must  also  be  aper- 

tures below  the  lamp  to  supply  air.  If,  instead  of  a  tin  cylinder, 
there  is  one  of  wire  gauze,  the  lamp  will  also  afford  light,  and  yet 
be  perfectly  safe  ;  and  it  may  be  then  made  use  of,  on  occasion,  as 
a  housemaid's  safety  lamp.  Should  a  stronger  heat  be  wanted, 
without  smoke,  the  chemical  Argand  lamp  with  a  copper  tube  may 
be  used,  which,  in  a  few  minutes,  would  boU  water  enough  for  one 

person's  breakfast.  The  handle  is  not  represented  in  the  wood- Fig.  431.  cut. 
1272.  The  nursery  milk-warmer,  fig.  492.,  is  a  very  useful  apparatus,  on  the  principle 

f '  the  balneum  maria;,  or  water-bath.  It  consists  of  a  small  saucepan  of  tin  to  hold  water, nad  another  to  fit  within,  but  not  to  reach  to  the  bottom  of  the  external  saucepan.  This 
uas  a  cover  of  the  same  material.  This  utensil  effectually  prevents  the  common  accident 

' '  burning  to  when  anything  is  heated,  because  whatever  is  put  into  the  inner  vessel  caa 
!i  no  hotter  than  boiling  water,  or  212°,  a  heat  not  sulRcient  to  burn. 
'  The  inner  vessel  is  sometimes  made  of  white  glazed  earthenware. 
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Fig.  493.  is  more  easily  kept  clean. 
Fig.  494.  is  a  section,  by  which  the  principle  may  be  more  easily  seen ;  a  small  one  may be  used  over  the  nursery  lamp. 

Fig.  404. 

1273.  Wire  guards  for  the  fire  should  never  be  omitted  in  a  nursery. 
1274.  Fly  guard.  It  has  been  lately  discovered  that  a  net  placed  across  a  window  on 

the  outside  will  efifectually  prevent  the  entrance  of  flies  when  the  windows  are  open.  The 
net  may  be  stretched  on  a  frame  to  be  fixed  within  the  reveals  of  the  window.  Whether 
from  the  fear  of  entangling  their  wings,  in  consequence  of  their  experience,  or  for  some 
other  reason,  they  avoid  trying  to  come  through  a  net,  even  when  the  meshes  are  as  wide 
as  nearly  an  inch  square,  and  the  net  made  of  black  thread. 

1275.  If  balconies  are  used  before  nursery  windows,  care  should  be  taken  that  the  bars 
are  very  close,  as  instances  have  been  known  of  children  getting  their  heads  out  between 
the  iron  bars,  which  were  obliged  to  be  cut  through,  before  they  could  be  rescued  from 
their  dangerous  situation. 

1276.  A  complete  list  of  furtdture  may  be  found  convenient  to  refer  to  in  arranging  an 
establishment. 

FURNITURE  OF  THE  HAU,  AND  STAIRCASE. 
Door  scrapers  and  brush. 
Cloak  and  hat  stands. 

Do.  rails. 
Umbrella  drains. 

Chairs. 
Benches. 

Floor  cloth." 
Stair  carpet  and  rods. 

Mats. 
Letter  box. Lamps. 
Stove. 

FURNITURE  OF  THE  PRINCIPAL  APARTMENTS. 
Window  curtains. 

Do.  blinds. 
Carpets  and  druggets. 
Tables  and  stands. 
Sideboards  .ind  cellarets. 
Moving  sideboards. 
Rising  t.ibles. 
Duml}  waiters. 
Sofas  and  couches. 
Ottomans  and  divans. 
Chairs  and  seats. 
Stools. 
Mirrors. 

FURNITURE 
Beds  and  bedding. 
Chairs  and  couches. 
Carpets  and  hearth  rugs. 
Matting. 
Bed  steps. 
Window  curtains. 
Blinds. 
Baskets. 
Night  convenience. 
Dressing  cases. 
Shaving  pots. 

Bassancts  and  cradles. 
Nursing  .ind  rocking  chairs. 
Astley  Cooper  and  wicker  do. 
Washing  stands. 

Tapestry. 
Pictures  and  statues. 
Vases  and  various  ornaments. 
Book-cases. 

Do.  shelves. 
Writing  tables. Do.  desks. 
Secretaires. 
Bureaus. 
Cabinets. 
Portfolio  stand. 
Inkstands. 
Music  stands. 

Music  stools. 
Canterburies. 
Tea  equipage. 

poise. 

Cheffoniers. 
Fire-screens. 
Folding  screens. 
Hand  screens. 
Hearth  rugs. 
Bells,  ropes  and  pulls. Table  bells. 
Lamps. 
Candlesticks. 

OF  BED  CHAMBERS  AND  DRESSING  ROOMS. 
Toilet  tables  and  apparatus. 
Dressing  glasses. 
Mouth  glasses. Wardrobes. 
Chests  of  drawers. 
Commodes. 
Hassocks. 
Night  bolts. Boot  hooks. 
Shoe  lifts. 
Wax  tapers  and  stands. 

FURNITURE  OF  THE  NURSERT, 
Baths. Shower  do. 
Nursery  lamps. 

Sponges. 

Cabinets. Chests  and  cofTers. 
Bonnet  boxes. 
Wash  stands. 
Chamber  horses. 
Towel  airers. 
Foot  baths. Water  cans. 
Baths. 
Clothes  brushes. 
Alarm  rattles . 

P.ip  boats. Earthenware. 
Baby  linen  baskets 



EHAP.  XV. EARTHENWARE  AND  POTTERY, 289 

CHAR  XV. 

EAKTHENWARE,  rNCLTJDING  PORCELAIN. 

Sect.  L 

historical  remarks  on  pottery. 

1 1277.  The  produce  of  the  potter's  art  is  the  more  interesting  as  it  is  evert/  day  subject  to  our 
kservation.  Not  a  day  passes  but  we  receive  more  or  less  pleasure  from  the  neatness  and 

wauty  of  those  vessels  from  -which  we  take  our  breakfast  beverage,  or  our  evening's  re- rfeshment.  Vessels  made  of  baked  earth  capable  of  holding  liquids  doubtless  preceded 

ii.ose  of  metals ;  and  the  possession  of  the  potter's  art  marks  a  certain  advance  in  civilisa- 
mn,  although  we  find  that  it  existed  among  nations  of  the  highest  antiquity,  when  still 
I  a  very  rude  state.  This  invention  was  probably  coeval  with  that  of  making  bricks, 
hhich,  we  know,  was  practised  at  the  building  of  the  tower  of  Babel,  2200  years  before  the 
lommencement  of  the  Christian  tera.  That  pottery  was  carried  to  great  perfection  among 
lie  ancient  nations,  is  shown  by  the  exquisite  remains  discovered  in  Egypt,  Greece,  Italj% 
lad  other  classic  countries.  Specimens  of  Mexican  pottery  exist,  which  have  a  consider- 
ible  resemblance  to  the  Egyptian. 
1278.  It  is  probable  that  the  ancient  Britons  were  acquainted  with  this  art,  from  the  vases 

'  i' earthenware  which  have  been  found  in  barrows  in  different  parts  of  the  kingdom. 
.  Abundant  remains  of  beautiful  red  pottery,  made  by  the  Romans,  are  found  in  the 
»:cinity  of  Bath,  and  other  parts  of  England  where  they  had  settlements,  as  at  Burslera 
:  Staffordshire,  where  it  appears,  from  fragments  dug  up,  a  Roman  pottery  existed ;  but 
'.does  not  appear  that  the  Greeks  or  Romans  employed  a  vitreous  glaze,  though  this  is 
nmmon  in  Egyptian  antiquities,  and  had  been  long  known  to  the  Chinese.  In  later 
imes,  earthenware  with  a  painted  glaze  was  largely  employed  by  the  Arabians  in  deco- 
i  ting  mosques  and  other  buUdings,  as  well  as  for  domestic  purposes  ;  and  the  art  of  fabri- 
II  ting  it  passed  from  them  into  Spain  in  the  ninth  century. 
1 1279.  A  manufacture  of  beautiful  compact  stoneware  was  established  at  Fayenza,  in  Italy, 
oom  which  the  French  term  faience  seems  to  have  come.  The  body  of  this  was  a  red  or 
white  clay,  and  the  glaze  was  opaque,  being  fomied  of  the  oxides  of  lead  and  tin,  along 
itith  potash  and  sand.  The  Venetians,  Genoese,  and  Florentines,  bestowed  much  pains 
"ion  this  manufacture,  and  specimens  of  their  early  pottery  are  much  prized  by  collectors : 
inne  of  it  is  elegant  in  form,  and  admirably  painted.   It  is  said  that  Raphael  in  his  youth, 
well  as  other  able  artists,  painted  on  earthenware,  or  at  least  gave  designs  for  that 

mrpose ;  and  some  is  still  distinguished  by  the  name  of  liaphael's  china,  which  sells  for 
vvery  high  price. 
1 1280.  Bernhard  de  Pallissy,  a  person  of  great  ingenuity,  about  the  middle  of  the  sixteenth 
mtury,  manufactured  the  first  white  faience  at  Saintes  in  France  ;  and  not  long  after- 
mrds,  the  Dutch  produced  a  similar  article,  of  a  substantial  make,  called  from  the  place 
koere  it  was  made  Delft  ware,  but  destitute  of  those  graceful  forms  and  paintings,  for 
biiich  the  ware  of  Fayenza  was  distinguished. 
11281.  The  Dutch  probably  derived  their  hnoioledye  of  this  manufacture  from  the  Venetians, 

It.th  whom  they  had  extensive  commercial  dealings  :  but  the  blue  colour  which  they  em- 
noyed  in  ornamenting  it  with  Dutch  subjects,  may  have  been  imitated  from  the  blue  and 
laite  ware  of  Nankin,  which  they  likewise  imported.  Delft  ware  is  a  very  coarse  kind 
{pottery-  ;  and,  from  the  coarseness  of  its  texture,  the  potter  was  obliged  to  make  it 
lack,  clumsy,  and  heavy,  in  order  to  ensure  its  strength  and  durability.  The  glaze  was 
lade  of  common  salt,  sand  ground  fine,  oxide  of  lead,  and  oxide  of  tin,  the  latter  giving 
kacity  to  the  glaze.  It  resisted  the  sudden  application  of  heat,  and  was  much  employed,- 
wong  other  things,  for  tiles  to  line  chimney  fireplaces  and  stoves. 
EBefore  the  manufacture  of  European  porcelain,  a  great  deal  of  the  best  earthenware  used 

]|  -  this  country  was  imported  from  Delft,  or  was  made  at  Lambeth  where  some  Dutchmen 
Jjiid  settled  about  two  hundred  years  ago.  But  the  use  of  Delft  pottery  was  afterwards 
Wpperseded  by  the  white  stone  ware  from  Staffordshire,  the  latter  being  lighter  and  more 
Brrable.  Delft  ware  is  now  made  only  into  tiles  for  lining  dairies  and  baths,  pomatum 
Bits,  a  few  jugs,  and  similar  articles,  and,  instead  of  twenty  manufactories  of  it,  as  foi'- 
Keriy,  at  Lambeth,  it  only  partially  employs  one. 
iTThe  vast  improvement  that  has  taken  place  of  late  in  English  pottery  will  he  described 
llilder  "  English  white  stone  wares." 
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Sect.  II. 

PRINCIPLES  OF  POTTERY. 

1282.  Clay  is  the  material  luhich  forms  the  basis  of  all  kinds  of  pottery,  wbetber  coarse  or 
fine.  Pottery  may  be  divided  into  two  principal  kinds :  ordinary  earthenware,  of  every 
kind,  which  is  formed  of  clays  that  are  infusible  in  a  strong  heat,  and  continue  always 
opaque  after  having  been  fired  in  the  furnace;  and  porcchiiji,  which  is  composed  of  two 

sorts  of  eai-th,  one  infusible,  and  the  other  fusible,  by  which,  when  baked  in  the  strong heat  of  a  furnace,  it  becomes  semi-vitrified  and  translucent. 
1283.  Natural  clays  arc  of  various  qualities  ;  but  those  which  are  fit  for  the  potter  are 

rare.  Clay  consists  of  the  earths  alumina  and  silica  mingled  together.*  Alumina  readily 
unites  with  water,  and  forms  with  it  a  pulpy  mass,  which  has  a  certain  degree  of  tena- 

city and  adhesiveness.  Silica,  on  the  contrary,  when  mixed  with  water,  has  no  adhesive 
property.  It  is,  therefore,  the  alumina  in  the  natural  clays  that  gives  them  the  property 
of  being  plastic,  or  capable  of  being  moulded  into  any  form  when  in  a  moist  state.  Alu- 

mina is  never  found  pure  or  separate  in  nature,  although  it  can  be  procured  by  the 
chemist  by  detaching  it  from  other  substances  ;  but  this  is  not  necessary  for  the  purpose 
of  the  potter  :  the  clay  which  he  requires  is  a  natural  mixture  of  alumina  and  silica. 

1284.  Clay,  when  made  into  a  paste  with  water,  becomes  harder  by  drying;  but  then  it 
shrinks,  and  is  apt  to  become  full  of  cracks.  The  mixture  of  silica  with  the  alumina  cor- 

rects this  fault,  the  silica  having  no  tendency  to  crack.  Clay,  after  having  been  properly 
worked  up  into  various  forms  when  in  a  moist  state,  and  dried  in  the  sun  and  air,  so  as  to 
acquire  a  certain  degree  of  hardness,  may  be  softened  again  by  being  beat  up  with  water, 
and  thus  brought  back  to  its  original  state.  But  if  such  hardened  clay  be  exposed  to  the 
heat  of  a  strong  fire,  and  baked,  or  burned,  as  it  is  called,  not  only  will  its  hardness  be 
very  much  increased,  but  a  great  change  will  be  found  to  have  taken  place  in  the  nature 
of  the  substance  ;  for  it  is  no  longer  capable  of  being  again  reduced  to  a  paste  by  water, 
and  its  fragments  cannot  be  softened  any  more  than  those  of  stone. 

128.5.  These  properties  of  clay  were,  no  doubt,  discovered  by  mankind  in  the  earliest  times. 
We  read  in  the  Bible  of  bricks  made  in  Egypt  by  mixing  clay  with  straw.  The  latter 
substance  was  for  the  purpose  of  correcting  the  defect  of  clay  alone  in  cracking  by  drying, 
for  such  bricks  were  merely  dried  and  hardened  by  the  heat  of  the  sun  ;  and  we  actually 
find  such  bricks  at  this  day  in  Egypt,  and  also  in  the  ruins  of  Babylon.  But  when  vessels 
of  clay  are  required  to  hold  fluids,  burning  them  in  the  fire  is  a  necessary  process. 

1286.  For  making  pottery  or  earthenware,  the  clay  is  beaten  a  good  deal  in  water,  by 
which  the  fine  parts  are  suspended  in  the  fluid,  while  the  coarser  sink  to  the  bottom  of 
the  containing  vessel.  By  pouring  off  almost  instantly  the  water  containing  the  finer 
particles,  the  coarse  are  left  behind.  If,  now,  this  finer  part  of  the  clay  be  suffered  to 
subside,  and  the  water  be  poured  off,  a  clay  wUl  be  produced  much  finer  than  the  first, 
and  may  be  still  farther  depurated  by  passing  through  a  fine  sieve.  This  appears  to  have 
been  the  only  process  employed  in  making  earthenware  formerly.  The  best  natural  clays 
were  sought  for,  and  were  purified  in  this  manner.  They  were  then  moulded  on  the 

potter's  wheel,  and  burned  by  a  proper  degree  of  heat. 
1287.  Very  good  potter's  clay,  or  a  mixture  of  alumina  and  silica  alone,  is  infusible  in  the 

heat  of  our  furnaces ;  and,  as  it  becomes  more  and  more  hard  by  a  greater  degree  of  heat, 
by  high  and  long-continued  firing,  to  wares  made  of  this  material  an  extreme  degree  of 
hardness  may  be  given,  with  the  quality  of  being  impenetrable  to  fluids.  But  such  clays 
are  extremely  rare  ;  and  those  which  are  employed  for  pottery  are  usually  mixed  natu- 

rally with  a  small  quantity  of  lime,  iron,  and  perhaps  magnesia,  and  other  substances. 
Much  lime,  and  also  oxide  of  iron,  in  the  clay  causes  it  to  fuse,  and  therefore  prevents  its 
being  subjected  to  the  same  degree  of  heat  as  it  otherwise  might,  and  of  receiving  the 
same  degree  of  hardness. 

1288.  After  the  potter'' s  clay  has  been  well  ground  and  kneaded,  it  is  put  upon  the  centre  of 
the  potters'  wheel,  which  is  a  circular  board  placed  horizontally,  and  kept  in  constant  rota- 

tory motion  ;  it  is  then,  first  by  the  workman's  hand,  and  afterwards  by  proper  tools, formed  into  vessels  of  various  shapes,  which  are  dried,  and,  as  soon  as  they  can  bear  being 

removed,  are  baked  in  the  potter's  kiln  or  oven.  After  it  is  baked,  it  will  still  be  more 
or  less  porous,  and  cannot  yet  be  applied  to  the  purpose  of  holding  liquids.  It  is  neces- 

sary, therefore,  to  cover  it  with  some  sort  of  glaze,  which  is  usually  of  a  vitreous  kind. 

»  We  shnll  speak  of  silica  as  being  simply  an  earth  (tlie  siliceous  earth),  which  will  be  siilTiricnt  for 
popular  view  oi^the  subject :  but  this  earth  is  now  known  to  consist  of  the  elementary  principle  silicon  unit to  oxygen,  and  is  sometimes  termed  by  chemists  silicic  acid.  The  earth  alumina  consists  likewise  of  the  cl 
mcnt  aluminum  united  to  oxygen. 
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SoBSFXT.  1.  —  Common  Red  Pottery  and  Stoneware. 

1289.  In  every  civilised  countiy  an  earthenware  is  made  of  tlie  finer  varieties  of  the 

lime  clay  of  which  bricks  and  tiles  are  made,  but  much  better  selected,  and  prepared  in  a 

laay  mill':  the  red  colour  which  it  acquires  on  being  burnt  is  owing  to  the  oxide  of  iron I  contains. 

1290.  Red  polteiy  includes  the  common  red  pans,  pipkins,  baking-dishes,  and  a  variety 
i'  others  in  household  economy.  As  this  ware  does  not  stand  the  heat  of  a  fire,  it  cannot 
f3  used  for  many  purposes  of  cookery,  for  which,  in  Eng;land,  metal  is  almost  universally 

[•■mployed.  This  coarse  kind  of  pottery  had  been  made  in  this  country  from  time  imme- 
u.orial,  being,  in  ancient  times,  chiefly  manufactured  at  the  place  still  called  the  Potteries, 
I I  Staffordshire,  which  is  now  celebrated  for  the  variety  of  its  earthenware  of  the  best 

description.  It  is  also  manufactured  in  the  vicinity  of  London,  and  in  many  other  parts 

f  ■  the  kingdom, 
1291.  The  materials  of  which  the  glaze  is  nsually  made  consist  of  litharge  of  lead  or 

aldena,  which  is  a  lead  ore,  ground  up  with  clay.  After  the  glaze  is  laid  on,  the  vessels 
ve  again  exposed  to  a  high  degree  of  heat,  which  causes  the  lead  and  the  surface  of 
lee  clay  to  vitrify,  or  ran  into  glass.  This  thin  coating  of  glass,  being  transparent,  shows 
lee  red  colour  of  the  ware :  if  a  black  opaque  glaze  be  required,  manganese  is  mixed 
iith  it. 
!  1292.  There  is  a  serious  objection  to  this  glaze  made  loith  so  great  a  quantity  of  lead,  which 

, .  that  it  is  soluble  in  vinegar  and  the  juice  of  most  fruits,  especially  when  hot,  and  also 
boiling  fat,  which  renders  the  use  of  vessels  that  are  covered  with  it  dangerous  to 

■.jalth,  if  employed  for  holding  food. 
1  In  some  countries  the  use  of  such  vessels  in  the  process  of  boiling  and  stewing  is  for- 
idden  by  the  laws  under  severe  penalties.  In  this  country,  those  who  understand  this 

■'.bject  take  care  not  to  preserve  pickles  in  earthen  vessels  glazed  with  mixtm-es  contain- 
jg  much  lead. 
11293.  A  great  improvement  was  introduced  at  the  Potteries  in  Staffordshire,  in  1690,hj  tyro 
Mothers',  named  Ebers,  from  Nuremberg.  They  manufactured  a  new  kind  of  fine  earth- 
I'ware  of  red  clay,  which  they  glazed  without  lead,  and  by  the  use  of  common  salt  alone. 
■  hen  the  earthenware  is  in  the  kiln,  salt  is  thrown  in  ;  and  the  fumes  caused  by  this 
■ibstance  has  the  effect  of  producing  a  vitreous  glaze  on  the  surface  of  the  ware.  The 
"jde  in  which  this  effect,  so  simple,  is  produced,  deserves  explanation.  The  salt  is 
■ought  to  be  decomposed  by  the  heat  into  its  constituents,  muriatic  acid  and  soda ;  the 
rmer  flying  off  in  dense  white  fumes,  while  the  latter  attaches  itself  to  the  sides  of  the 
iire,  with  the  surface  of  which  it  forms  a  thin  coating  of  actual  glass  (see  "  Glass 
ihking")  ;  and  this,  being  entirely  impervious  to  liquids,  answers  the  intended  purpose, 
iiiis  glazing,  besides,  has  the  valuable  property  of  being  perfectly  harmless.  Notwith- 
mnding  the  obvious  advantages  of  this  new  glazing,  however,  in  consequence  of  some 
iklousy  among  the  neighbours,  from  the  process  being  kept  a  secret,  they  obliged  the 
rangers  to  leave  the  country  ;  but  not  before  the  art  had  been  learned  by  a  workman  of 
•  3  name  of  Astbury,  who  had  made  himself  acquainted  with  every  part  of  the  process, 
id  who  afterwards  practised  it. 
11294.  The  common  brown  stoneware  was  probably  the  produce  of  the  same  period, 
wing  been  made  in  various  countries  of  Europe  ever  since  the  fifteenth  century.  The 
uinufacture  of  it  was  brought  to  us  from  Holland  by  some  potters  who  settled  at  Lambeth, 
bhas  the  valuable  property  of  bearing,  without  injury,  the  heat  of  the  fire,  which  is  not 
ej  case  with  the  red  ware  ;  and  on  this  account  it  has  long  been  employed  in  various 
auntries  for  boiling  liquids.    Its  power  of  resisting  beat  renders  it  useful  even  for  che- 
ccal  vessels ;  and  Macquer  says,  that,  with  respect  to  infusibility,  it  has  all  the  qualities 
t  the  finest  old  Japanese  porcelain.    Its  body  is  exceedingly  dense  and  compact ;  and, 
wen  properly  made  and  baked,  it  is  sufficiently  hard  to  strike  fire  with  steel;  it  is  com- 
sed  of  pipe  clay,  mixed  with  fine  sand,  and  sometimes  broken  stoneware  ground  to 
iwder,  in  order  to  diminish  the  contraction  of  the  clay  in  the  fire.    In  the  finer  jugs. 
Tie  calcined  flint  is  added.    The  vessels,  after  having  been  formed  by  the  potter's 
Mcel,  are  fired  in  a  kiln,  and  glazed  by  salt  in  the  manner  above  described. 
11295.  At  present,  stoneware  is  made  into  water-pitchers,  soda-water  bottles,  pipkins 
■■ended  to  stand  the  fire  ;  also  crucibles,  retorts,  and  a  variety  of  other  chemical  appa- 
I  ;us,  are  made  of  a  material  nearly  similar.  The  best  kind  is  still  made  in  the  potteries 
1  Lambeth,  the  proprietors  of  which  procure  some  of  their  clay  from  Devonshire  and 
:)rsetshire,  and  purchase  flint  ready  ground  from  Staffordshire,  where  this  material  can 
afforded  at  a  cheaper  rate  than  would  attend  its  preparation  near  the  metropolis.  Jugs 
ve  often  a  light  and  a  dark  part  in  the  glaze  :  the  light  is  from  .salt  alone  ;  the  dark  has 
inixture  of  some  other  glaze.    The  proportions  of  the  ingredients  are  kept  secret  by  the 
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Book  \'. nanufiictuvers :  but  the  best  materials  are  said  to  be  a  mixture  of  pounded  Hessian  cru- cibles and  Stourbridge  clay. 
Metallic  vessels  are  so  generally  used  in  England  for  boiling  and  stewing,  that  the  want 

of  an  earthenware  manufacture  to  answer  this  end  is  little  felt :  but  it  would  be  desirable 
that  a  cheap  article  of  this  kind  for  culinary  purposes  should  be  got  up,  since  earthenware 
is  preferable  to  metal  for  stewing  ;  and,  on  the  Continent,  it  is  the  general  practice  to  stew in  earthenware. 

It  is  said  that  the  grey  Dutch  stoneware  is  superior  to  the  English  in  strength,  and 
particularly  in  bearing  exposure  to  the  fire.  Some  of  the  original  Dutch  stoneware  jugs, 
brought  into  England  before  they  were  made  here,  it  is  stated,  may  sometimes  be  met  with 
in  the  eastern  parts  of  London. 

Sdbsect.  2. — English  While  Stoneware,  and  Wedgwood's  Wares. 
1296.  To  Astbury,  already  mentioned,  is  ascribed  a  great  improvement  in  pottery,  the  in- 

troduction of  flints  calcined  and  ground  as  a  material  to  be  mixed  with  the  clay,  from  which 
a  much  better  white  earthenware  was  made.  It  is  said  that  accident  led  to  this  discoverv. 
White  travelling  to  London  on  horseback,  in  1720,  Astbury  had  occasion  at  Dunstable  to 
seek  a  remedy  for  a  disorder  in  his  horse's  eye  ;  when  the  ostler  at  the  inn,  bui-ning  a 
flint,  reduced  it  by  pounding  to  a  fine  white  powder,  which  he  blew  into  the  diseased  eye 
to  effect  a  cure.  The  potter,  observing  the  beautifully  white  colour  of  the  flint  after 
calcination,  instantly  conceived  the  use  to  which  it  might  be  applied  in  his  art,  by  mixing 
it  in  his  clay,  and  thus  made  the  first  white  stoneware. 

1297.  The  improvements  we  have  mentioned  paved  the  way  for  some  of  still  greater  im- 
portance by  Mr.  Jusiah  Wedgwood,  who  was  the  younger  son  of  a  Staffordshire  potter, 

and  born  1730.  This  extraordinary  man,  overcoming  the  difficulties  of  his  early  life  by 
indefatigable  industry  and  perseverance,  and  applying  himself  to  a  great  variety  of  im- 

provements in  pottery,  not  only  succeeded  in  acquiring  an  ample  fortune,  but  became 
even  a  considerable  benefactor  to  his  country,  by  carrying  the  art  of  pottery  to  a  high 
degree  of  perfection,  and  creating  a  commerce  which  to  this  day  proves  a  source  of 
national  wealth.  But  the  merit  of  Wedgwood  did  not  consist  merely  in  having  the 
sagacity  to  perceive  that  a  profitable  business  could  be  formed  by  improvements  in  his 
art.  His  mind  was  of  a  higher  class.  Not  only  devoting  himself  to  patient  investigations, 
he  gathered  round  him  the  talents  of  various  countries,  and  by  the  liberality  of  his  con- 

duct towards  the  individuals  whom  he  engaged,  he  encouraged  them  to  give  him  the  most 
effective  assistance  in  prosecuting  and  completing  those  views  which  his  genius  imagined, 
but  which  he  could  never  have  accomplished  alone.  He  engaged  Mr.  Chisholme,  an  able 
chemist,  to  apply  himself  solely  to  those  pursuits  and  experiments  which  were  necessary 
for  the  selection  of  the  best  materials,  and  for  perfecting  his  various  processes  ;  and  he 
liberally  provided  for  him  when  old  age  incapacitated  him  for  further  exertions.  Not 
satisfied  with  improving  the  materials  of  pottery,  he  was  desirous  of  giving  greater  value 
to  it  also  by  improvements  in  form.  Assisted  by  the  classic  taste  of  his  partner, 
Mr.  Bentley,  the  ablest  modellers  were  brought  from  Italy  and  other  countries,  who  were 
intimately  acquainted  with  the  works  of  the  ancients,  and  he  rewarded  the  services  of  these 
with  liberal  encouragement.  The  consequence  of  this  was,  that  English  pottery,  hitherto 
unknown  as  a  class,  became  celebrated  and  eagerly  sought  for  throughout  the  civilised 
world.  We  cannot  help  repeating,  that  it  was  to  the  enlightened  and  liberal  views  of 
Wedgwood  that  his  success  was  mainly  owing  :  nor  should  it  be  forgotten  that  the  ample 
fortune  which  he  thus  acquired  was  generously  expended  in  promoting  the  spread  of  know- 

ledge, in  encoui-aging  the  efforts  of  genius  in  others,  and  in  lessening,  as  far  as  lay  in  his 
power,  the  sufferings  of  his  fellow  creatures.  The  disposition  and  manners  of  Wedgwood 
were  no  less  estimable  than  the  powers  of  his  mind,  so  that  he  became  the  object  of 
admiration  and  esteem  for  his  moral  as  for  his  intellectual  qualities.  He  died  in  the  sixty- 
fifth  year  of  his  age. 

The  interest  that  must  always  be  taken  in  the  pottery  produced  by  Wedgwood  demands 
that  we  enumerate  the  various  kinds.  In  1763  Wedgwood  manufactured  a  kind  of  ware 
for  the  table,  of  a  cream  colour,  which  came  into  universal  use  in  this  country,  under  the 
name  of  queen's  ware,  which  was  conferred  upon  it  in  consequence  of  the  patronage  of  her 
Majesty.  The  materials  were  the  whitest  clays  from  Devonshire  and  Dorsetshire,  mixed 
with  ground  flints,  and  covered  with  a  vitreous  glaze.  This  ware,  being  executed  with 
care  and  expedition,  was  sold  at  a  cheap  rate,  and  was  superior  to  any  that  had  hitherto 
appeared  for  ordinary  purposes.  By  varying  his  experiments  and  the  proportions  of  his 

materials,  Mr.  Wedgwood  discovered  the  mode  of  manufacturing  other  species  of  earthen- 
ware, which  were  excellent  and  beautiful,  and  adapted  to  various  purposes  of  use  and 
ornament.  .    .  .«  , 

1298.  The  ware  known  in  general  by  the  name  of  Wedgwood's  is  a  kind  of  semi-yitrified 
pottery,  which  is  not  susceptible  of  receiving  a  strong  superficial  glaze,  but  which  can 
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receive  all  kinds  of  colours  by  means  of  metallic  oxides  and  oclives.  The  pastes  of  wliicli 
they  are  foi-raed  are  extremely  plastic,  and  may  be  worked  and  moulded  with  the  greatest 
facility.  'I'he  more  delicate  ornaments  are  cast  in  moulds  and  stuck  on :  they  are  applied 
■with  remarkable  dexterity  by  women  and  children.    It  is  of  the  following  varieties. 

A  Bamboo  or  cane-coloured  biscuit  was  one  of  Wedgwood's  original  wares,  and  was 
employed  for  many  elegant  articles  for  the  table  :  it  is  extremely  compact,  and  was  not 
glazed.    It  is  still  in  use,  and  is  sometimes  slightly  glazed. 

A  white  biscuit  was  also  made,  having  the  chief  qualities  of  porcelain,  but  without  its 
transparency. 

An  extremely  hard  porcelanous  ware  was  likewise  made  and  employed  for  chemical 
vessels,  as  evaporating  basins,  crucibles,  mortars,  tubes,  and  other  apparatus  :  this,  from 
its  resisting  the  corrosion  of  the  strongest  acids,  and  not  fusing  with  the  strongest  heats, 
has  been  an  invaluable  acquisition  to  the  chemist.  These  are  composed  of  six  parts 

of  potters'  clay,  three  of  granite,  two  of  calcined  flints,  and  one  of  Cornish  or  china  clay. 
Wedgwood's  black  Egyptian  loare  was  for  a  long  time  very  extensively  used  for  the  tea 

table,  owing,  in  a  great  measure,  to  the  elegance  of  its  forms  and  decorations,  which 
rivalled  in  design  the  works  of  Greek  and  Roman  artists.  When  this  novel  kind  of 
ware  was  produced,  porcelain  had  not  been  made  in  England,  all  that  was  then  used  being 
foreign,  which  was  for  a  time  almost  entirely  superseded  by  the  various  beautiful  wares 
of  Wedgwood.  Its  black  colour  was  given  by  manganese.  Besides  tea-pots,  sugar  basins 
and  milk  pots,  a  variety  of  ornamental  articles  were  made  of  it,  such  as  inkstands,  vases, 
lamps,  &c.,  which  were  ornamented  with  elegant  bas-reliefs,  figures,  foliage,  and  other 
devices,  which  were  sometimes  in  a  dark  red  colour.  This  kind  of  ware  is  stUl  executed 
by  several  potters,  but  it  is  lamentable  to  perceive  the  falling  off  in  the  taste  of  the  forms 
and  designs  since  the  death  of  Wedgwood.  It  is  owing  to  this  and  the  introduction  of 
English  porcelain  and  other  wares,  that  the  black  Wedgwood  articles  have  nearly  gone 

■  out  of  use,  being  purchased  now  merely  for  their  cheapness.  Originally  they  were  not 
1  glazed,  by  which  the  perfect  effect  of  the  beautiful  ornaments  was  seen  :  but  this  had  the 
inconvenience  of  being  somewhat  difficult  to  keep  clean.  At  present  it  is  generally 

1  covered  with  a  slight  glaze,  which  permits  its  being  washed  and  kept  clean  with  perfect 
:  facility,  though  the  effect  of  the  ornaments  is  much  diminished.  To  produce  the  slight 
I  glaze  given  to  it,  technically  termed  smearing,  the  ware  is  not  dipped  into  a  liquid  glaze, 
1  but  placed  in  the  seggar  in  the  state  of  biscuit ;  and  the  insides  of  the  seggars  being 
1  coated  with  salt,  or  some  volatile  glaze,  these  are  converted  into  vapour,  yrllich  vitrifies  the 
I  external  part  of  the  ware,  and  gives  it  the  desired  lustre. 

Wedgwood  made  likewise  what  he  called  jV/sper  ware,  which  had  elegant  white  bas-reliefs 
(on  a  beautiful  blue  ground.  The  white  vitrifying  pastes  used  in  the  jasper  ware  is  com- 
I  posed  of  forty -seven  parts  of  sulphate  of  baryta,  twenty-six  potters'  clay,  fifteen  of  cal- 1  cined  flints,  fifteen  of  granite,  six  sulphate  of  lime,  and  ten  sulphate  of  strontium  :  the 
barj^a  serves  as  a  flux  to  the  clays.    The  fine  Wedgwood  blue  on  this  ware  is  produced 

■  by  cobalt.  The  delicate  white  ornaments  are  cast  in  moulds  and  stuck  on.  From  this 
jjasper  ware,  which  found  its  way  into  every  country  in  Europe,  he  derived  great  profit, 
1  until,  by  the  infidelity  of  a  servant,  the  secret  was  disclosed  and  sold,  so  that  others 
I  executed  the  same  art ;  and  though  by  means  of  inferior  artists,  yet  this  interfered  so 
1  much,  that  it  prevented  Wedgwood  from  keeping  up  the  price,  and  employing  the  same t  talent  as  before. 

Excellent  imitations  of  Etruscan  and  other  antique  vases  were  executed  by  Messrs. 
'Wedgwood  and  Bentley.  It  does  not  appear  that  the  Greeks  or  Romans  were  in  posses- •sion  of  a  complete  vitrified  glaze  for  their  pottery  :  but  the  vessels  mentioned  as  having !  been  made  in  the  island  of  Samos  had  a  red  covering  that  was  probably  imperfectly  vitri- 
tfied,  as  they  were  held  in  high  estimation  for  cooking.  Earthen  jars  for  holding  dry 
s  substances  were  not  glazed,  but  were  similar  to  those  now  brought  from  Spain  and 
IPoi-tugal  with  grapes.  When  they  were  employed  as  amphoraj  for  holding  wine,  they >were  rubbed  over  with  wax  to  stop  their  pores.  The  vases  found  m  such  numbers  in 
t  Greece  and  Italy,  and  commonly  called  Etruscan,  were  in  part  coloured  by  a  black 
covenng  that  is  carbonaceous  and  not  vitreous,  which  wears  ofl'  by  use.  The  (ycact  nature '  of  this  black  varnish  has  never  yet  been  determined  with  certainty  :  but  the  vases  them- s  selves  are  exquisitely  beautiful  in  form,  and  ornamented  with  infinite  taste. 

Among  the  ornamental  works  executed  by  Wedgwood  may  be  reckoned  two  imitations 
■  of  cameos  :  one  of  a  slave  in  chains,  of  which  he  distributed  many  hundreds,  to  induce  the 
-Kuppression  of  the  slave  trade  ;  and  the  other  representing  Hope  attended  by  Peace,  Art, and  Labour,  made  of  clay  from  Australia,  to  show  what  is  produced  there.  One  of  the 1  most  splendid  works  of  this  kind  was  an  imitation  of  the  celebrated  Barbarini  or  Portland 
wase  which  was  discovered  in  the  tomb  of  Alexander  Scverus,  and  which  was  purchased  by 
'  the  Duchess  of  Portland.  This  copy  was  modelled  by  Mr.  Webber,  and  fifty  vases  were I  made,  for  which  50/.  each  was  subscribed,  a  sum  which  did  not  nearly  defray  the  expense 

Various  imitations  of  antique  cameos  were  executed  in  great  abundance  an-1  variety' 
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many  of  which  were  white  upon  a  deep  blue  ground  ;  and  others  resembled  agates,  jasper and  other  stones.  The  modelling  of  many  of  them  do  infinite  credit  to  the  artists  who executed  them :  and  it  is  highly  to  be  regretted  that  no  works  of  the  same  merit  now  come 
from  our  potteries.  After  Mr.  Wedgwood's  decease,  his  establishment  in  London  was  given up,  and  Jus  stock  was  sold  ;  part  of  which  was  purchased  by  Mr.  PhiUips,  and  a  remnant IS  now  to  be  seen  in  liis  warehouse  in  Oxford  Street. 

1299.  Of  Wedgwood's  manufacture,  it  was  said  by  the  celebrated  Faujas  Saint-Fond, 
"  Its  excellent  workmanship,  its  solidity,  the  advantage  which  it  possesses  of  standing  the action  of  the  fire,  its  fine  glaze  impenetrable  to  acids,  the  beauty,  convenience,  and variety  of  its  forms,  and  its  moderate  price,  have  created  a  commerce  so  active  and  so 
universal,  that  in  travelling  from  Paris  to  Petersburg,  from  Amsterdam  to  the  farthest 
point  of  Sweden,  and  from  Dunkirk  to  the  southern  extremity  of  France,  one  is  served  at 
every  inn  upon  English  stoneware.  The  same  fine  article  adorns  the  tables  of  Spam, 
Portugal,  and  Italy ;  it  provides  the  cargoes  of  ships  in  the  East  Indies,  the  \Vest  Indies, 
and  America." 

1300.  The  usual  processes  by  which  the  various  kinds  of  pottery  called  ivhite  stoneware, 
or  Staffordshire  ware,  is  manufactured,  are  the  following:  —  The  body  of  the  ware  is 
formed  of  a  fine  pipe  or  potter's  clay  mixed  with  calcined  flints,  and  sometimes  a  little 
porcelain  clay.  The  clay  consists  of  7G  parts  of  silica  and  24  parts  of  alumina;  it  is 
very  refractory  in  strong  heats,  and  burns  very  white  in  the  fire  ;  properties  which  ren- 

der it  extremely  valuable  for  pottery.  The  best  clay  is  found  in  Dorsetshire  ;  an  inferior 
kind  is  procured  in  Devonshire.  This  clay  is  beat  up  with  water,  and  then  passed 
through  fine  sieves  to  separate  all  the  coarse  particles.  The  flints  are  burnt  in  kilns,  and 
while  hot  are  quenched  in  cold  water,  by  which  they  are  cracked  through  and  through 
in  innumerable  places ;  after  this  they  are  gi-ound  in  mills  to  the  consistence  of  cream. 
The  porcelain  clay  consists  of  decomposed  felspar,  and,  being  entirely  procured  in  Corn- 

wall, is  called  Cornish  clay.  The  proportions  of  these  materials  are  varied  according  to 
the  particular  kind  of  ware,  or  the  skill  and  experience  of  the  manufacturer,  and  each 
lias  generally  some  mode  of  his  own,  which  he  keeps  secret.  They  are  mixed  by  mea- 

sure, and  put  into  troughs  to  be  reduced  by  evaporation  to  a  proper  consistence  for 
moulding.  When  tempered  in  a  pug  mill,  and  brought  into  a  plastic  state,  like  a  kind 

of  dough,  the  clay  is  formed  on  the  potter's  wheel  into  plates,  cups,  saucers,  basins,  and  all 
the  various  articles  usually  made.  When  these  are  half  dried,  they  are  finished  by  turn- 

ing in  a  lathe.  Handles,  spouts,  bas-reliefs,  and  such  parts,  are  made  separately  in 
moulds,  and  stuck  on  while  the  clay  is  soft  by  dipping  them  in  some  of  the  liquid  clay. 
Plates  are  made  by  a  mould  into  which  is  pressed  clay  rolled  out,  and  are  finished  by 

turning  the  mould  round.  When  the  forms  are  complete,  they' are  dried,  and  the  whole is  placed  in  large  cases  made  of  burnt  clay,  called  saggars,  and  burnt  in  the  kiln  to  the 
state  called  biscuit,  which  has  no  gloss,  and  resembles  in  colour  an  egg-shell  :  it  has  the 
property  of  strongly  imbibing  moisture.  The  burning  in  kilns  demands  a  great  deal  of 
fuel,  and  the  abundance  of  this  in  Staffordshire  is  the  chief  reason  why  the  potteries  are 
established  there  ;  but  another  is  the  facility  of  transporting  the  materials  and  manufac- 

tures by  canals.  A  great  deal  of  care  is  necessary  in  piling  up  the  biscuit  previous  to 
burning;  and  the  management  of  the  fire  is  of  great  consequence.  The  baking  usually 
lasts  from  forty  to  forty-two  hours,  and  the  ware  is  suffered  to  cool  very  slowly.  The  ware 
is  now  to  be  coloured  or  painted.  Some  of  this  is  performed  by  hand  with  hair  pencils ; 
but  the  principal  part  of  the  ornament  is  often  produced  by  the  following  process  :  —  The 
pattern  is  engraved  on  a  copper  plate,  and  an  impression  is  taken  on  thin  unsized  paper 
made  on  purpose,  and  previously  immersed  in  strong  soap  water ;  this  is  applied  in  its 
moist  state  to  the  surface  of  the  biscuit,  which  is  of  a  very  absorbent  or  adhesive  quality  ; 
the  paper  is  then  rubbed  or  pressed  down  by  means  of  a  roll  of  flannel.  Afterwards  the 
ware  is  dipped  in  water,  and  the  paper  is  easily  removed,  leaving  the  impressions  upon  the 
surface  :  and  after  this  the  piece  is  dipped  into  a  caustic  alkaline  ley,  to  saponify  the  oil 
before  the  glaze  is  applied. 

The  pigment  with  which  the  lines  of  the  engraved  copper-plate  are  filled  up  depends 
upon  the  colour  intended.  The  colour  that  has  been  most  generally  used  is  a  pale 
blue,  like  that  of  the  Chinese  porcelain,  which  has  a  remarkable  elegance  and  softness  : 
this  colour  is  a  compound  of  arseniate  of  cobalt,  ground  up  in  boiled  linseed  oil  and  mixed 
■with  a  proper  flux.  It  is  made  darker  or  lighter  according  to  the  quantity  of  cobalt  used. 
In  some  cases,  where  the  engraved  pattern  is  smaller  than  the  surface  to  be  covered,  a 
very  ingenious  mode  is  employed.  The  impressions  are  taken  upon  an  elastic  substance, 
a  composition  of  glue  and  treacle,  or  upon  India  rubber,  which,  being  stretched  to  the 
due  size,  are  applied  to  the  biscuit. 

When  the  pieces  thus  painted  have  stood  long  enough  to  dry,  they  are  placed  in  a 
gentle  heat  iu  an  oven,  in  order,  by  dissipating  the  oil  that  was  used  with  the  colour,  to 

prepare  the  ware  for  receiving  the  glaze.  This  is  transparent,  as  otherwise  the  distinct- 
ness of  the  pattern  would  be  impaired. 
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Tlie  substauces  employed  for  the  glaze  arc  ground  to  Impalpable  powders  in  water  to 
the  consistence  of  cream,  and  the  biscuit  ware,  now  coloured,  is  dipped  into  tiiis,  called  dip, 
and  enough  adheres  to  form  a  vitrified  covering,  when  the  ware  is  again  put  into  an  oven 
called  the  (jloss  oven,  which  finishes  the  baking. 

1301.  A  variety  of  glazes  are  employed  by  different  manufacturers;  a  good  glaze  or 
enamel  is  essential  to  the  beauty  of  earthenware  and  porcelain  :  it  should  experience  the 
same  degree  of  expansion  and  contraction,  in  consequence  of  the  change  of  temperature, 
as  the  biscuit  which  it  covers,  othei-wise  it  will  crack  in  all  directions,  which  happens  to 
imperfect  glazes,  or  to  earthenware  where  the  body  and  glaze  are  not  suitable  to  each 
other. 

Silica  alone  cannot  be  fused  in  the  most  powerful  furnace,  and  therefore  cannot  be  em- 
ployed for  a  glaze ;  but  when  an  alkali  or  lime  is  added  to  it,  it  is  vitrifiable  by  a  very 

strong  heat.  This  mixture  is  the  glaze  used  in  true  porcelain  ;  but  the  ordinary  earthen- 
ware cannot  bear  the  heat  that  would  be  necessary  for  it,  and  therefore  one  more  fusible 

must  be  resorted  to.  Silica,  combined  with  oxide  of  lead,  is  easily  converted  into  a  glass 
fit  for  glazing  earthenware,  and  this  being  convenient  for  the  potter  has  been  generally 
used.  But  this  glaze  we  have  already  stated  to  be  objectionable,  since,  when  the  quantity 
of  lead  is  considerable,  there  is  great  danger  of  its  being  dissolved  by  substances  used  as 
food,  and  the  deleterious  effects  of  lead  are  well  known.  The  application  of  such  glazes 
has  likewise  injurious  effects  upon  the  health  of  the  workmen,  who  ai'e  frequently  seized 
with  paralysis. 

The  best  glazing  for  common  earthenware  vessels  that  are  to  be  used  in  preseiTing 
and  preparing  food  is  undoubtedly  that  which  has  been  described  as  produced  by  salt, 
though  this  glazing  has  not  a  high  lustre ;  but  it  is  very  hard  and  durable,  never  cracks, 
is  insoluble  in  all  kinds  of  acids,  and  is  not,  in  the  smallest  degree,  unwholesome.  It  has 
long  been  a  desideratimi  to  discover  some  glaze  which  has  all  the  advantages  of  that 
where  lead  is  employed,  without  its  poisonous  qualities  ;  and  other  glazes  have  been 
invented,  but  they  are  not  yet  employed  universally  in  our  pottery. 

The  glaze  for  common  cream-coloured,  or  queen's  ware,  is  composed  of  53  parts 
white  lead,  36  of  ground  flints,  16  felspar,  and  4  of  flint  glass.  Some  use  white  lead, 
ground  flints,  and  common  salt.  The  quantity  of  lead  employed  here  is  considered  too 
small  to  be  injui'ious  to  health,  particularly  as  it  is  so  locked  up  in  the  glaze  :  but  some 
manufacturers  employ  a  glaze  that  has  no  lead,  as  white  glass  and  soda.  Mr.  Rose  in 

Coalport,  Shi-opshire,  makes  his  glaze  of  27  parts  felspar,  18  of  borax,  4  of  Lynn  sand, 
3  of  nitre,  3  of  soda,  and  3  of  Cornish  china  clay. 

Before  the  invention  of  this  method  of  applying  designs  to  earthenware,  table  services 

of  English  pottery  were  either  composed  of  plain  queen's  ware,  sometimes  with  a  coloured 
edge  ;  and  occasionally  with  a  painted  border,  done  by  hand,  and  which  was  executed  in 
a  slovenly  manner.  But  the  mode  of  transferring  prints  to  earthenware  gives  such  a 
facility  in  decorating  it  that  it  has  completely  changed  the  aspect  of  our  pottei-y,  and 
contributed  greatly  to  extend  our  trade  in  earthenware  over  the  continent  of  Europe. 

1302.  Tlie  blue  printed  ware  of  England  cannot  yet  be  manufactured  in  France,  according 
to  the  report  of  M.  Brongniart,  director  of  the  porcelain  manufacture  at  Sevres.  It 
appears  that  the  extent  of  our  potteries  in  Staffordshire,  and  the  abundance  of  fuel,  enables 
us  to  prepare  the  calcined  flints  at  a  cheaper  rate  than  the  French  can  ;  consequently, 
they  employ  chiefly  pipe-clay,  which,  alone,  is  a  very  inferior  material ;  and  the  English artisans  have  more  dexterity  from  their  vast  practice.  The  French,  indeed,  admit  that 
our  ware  of  this  kind  is  unrivalled  for  strength,  lightness,  and  elegance,  the  delicate  blue 
prmting  equalling  the  colouring  of  the  Chinese  ;  and  this  the  French  fail  in  attempting. 

SoBSECT.  3.  —  Some  other  Kinds  of  Earthenware  made  in  England. 
1303.  The  wares  called  lustres  have  a  metallic  appearance,  and  would  be  highly  prized 

if  they  were  not  so  cheap  and  common.  There  are  gold  and  copper  lustres  ;  also  platina 
lustres  of  two  kinds,  one  which  imitates  polished  steel,  and  another  that  approaches  to  the 
colour  of  silver.  The  latter  are  made  by  dissolving  the  platina  in  aqua  regia,  and 
mixing  this  solution  with  balsam  of  sulphur ;  this  compound  is  diluted  with  turpentine and  laid  on  the  ware,  which  is  then  placed  in  an  oven,  where  the  metals  are  revived  in 
their  metallic  state,  and  they  are  then  covered  with  a  glaze,  which  effectually  protects 
them.  An  iron  lustre  is  also  sometimes  made,  but  it  is  inferior  to  the  platina.  An 
avcnturme  glaze  may  be  given  by  grinding  some  silver  leaf  with  the  above  glaze. 

1304.  A  hind  of  pale  red  or  flesh-coloured  earthenware,  not  glazed,  is  made  at  Lambeth 
from  clay  found  at  Maidstone,  and  is  much  used  for  ornamental  vases,  stoves,  and  orna- mented chimney-pots,  &c. 

1305.  Lately  a  manufactory  of  terra  cotta  of  flower-vases,  garden  pots,  &c.  of  a  superior kind  has  been  established  at  Lowestoffe  in  J,eiccstershire,  from  clay  found  on  the  estate 
of  Sir  Frederick  Fowke.    Some  of  these  are  made  of  classical  shapes ;  others  are  of  English 
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design.  They  are  not  aiFected  by  frost  or  rain,  and  are  certainly  a  great  improvement 
on  the  common  forms  of  garden  pots ;  they  are  employed  in  ornamenting  balconies, 
conservatories,  &c.  The  clay  bakes  to  an  agreeable  red,  and  some  of  the  articles  are 
embossed;  others  are  painted  or  coloured  in  imitation  of  the  Etruscan.  Specimens  of  this 
manufacture  are  to  be  seen  in  the  Pantheon  bazaar,  London. 

130G.  Rockingham  ware  is  a  coarse  strong  ware,  lately  introduced,  capable  of  standing 
the  fire,  and  resisting  changes  of  temperature.  It  is  covered  with  a  dark  brown  glaze, 
and  is  employed  for  tea-pots,  and  various  vessels  liable  to  be  exposed  to  heat  and  cold. 
It  is  manufactured  at  Rotherham,  in  Yorkshire,  and  derives  its  name  from  the  Marquis 
of  Rockingham. 

1307.  Tobacco-pipes  of  the  common  while  hind  are  made  of  best  potter's  clay,  such  as 
that  found  in  Dorsetshire,  hence  called  pipe-clay,  which  burns  perfectly  white.  After 
the  clay  has  been  formed  into  a  ductile  paste,  it  is  rolled  out  into  portions  the  length  of  a 
pipe,  and  perforated  with  a  brass  wire  rubbed  over  with  oil.  The  heads  are  made  in  a 
mould,  and  fixed  on  to  the  tube.  The  pipes  are  then  dried  and  are  piled  in  furnaces 
built  for  the  purpose,  where  they  are  baked.  The  Dutch  pipes  are  glazed  with  a  varnish 
made  of  soap,  white  wax,  and  gum  arable,  which  is  rubbed  on  with  a  cloth.  These  pipes, 
as  is  well  known,  are  capable  of  sustaining  a  red  heat  without  injury.  Some  tobacco- 
pipes  are  made  of  red  clay,  and  others  of  Meerschaum  which  are  imported- 

1308.  The  produce  of  the  English  potteries  have  found  their  way  into  every  part  of  the 
civilised  world  ;  and  it  is  a  remarkable  fact,  that  they  have  even  penetrated  into  countries 
to  which  our  most  enterprising  travellers  have  scarcely  had  access.  Captain  Clapperton, 
in  the  account  of  his  journey  into  the  interior  of  Africa,  states  that,  when  on  a  visit  to  the 

court  of  Sultan  Bello,  "  provisions  were  regularly  sent  me  from  the  sultan's  table  on 
pewter  dishes  with  the  London  stamp ;  and  I  even  had  a  piece  of  meat  served  up  on  a 
white  wash-hand  basin  of  English  manufacture." 

It  is  estimated  that  the  value  of  the  various  sorts  of  earthenware  produced  at  the 
potteries  may  amount  to  about  1,500,000/.  a  year,  and  that  the  earthenware  made  at 
Worcester,  Derby,  and  other  parts  of  the  country,  may  amount  to  7.')0,000/.  more,  making 
the  whole  of  the  manufacture  2,25O,000Z.  or  2,350,000/.  a  year.  The  consumption  of  gold 
for  gilding,  &c.  at  the  potteries  is  about  650/.  a  week,  and  of  coal  about  800  tons  per  week. 

Sect.  IIL 

porcelain. 

SuBSECT.  1. — Historical  Remarks. 

1309.  Porcelain  is  the  most  perfect  production  of  the  potter's  art,  and  had  its  origin  among 
that  extraordinai7  people  the  Chmese,  who  were  in  possession  of  the  art  of  fabncatmg 
this  beautiful  ware  before  the  Christian  era  :  and  a  coarser  kind  of  it  was  made  also  by 

the  Eo-yptians.  Vessels  of  porcelain  occasionally  found  their  way  into  ancient  Rome  m  the 

first  century,  probably  from  China  or  Japan,  a  certain  quantity  of  trade  havmg  been  car- 
ried on  then  as  now,  between  nations  very  distant  from  each  other,  by  means  of  caravans. 

It  appears  that  the  Portuguese,  in  trading  with  China,  were  the  first  to  brmg  porcelain 

into  Europe  in  considerable  quantities ;  and  they  gave  to  it  its  present  name,  it  is  said, 

from  the  resemblance  of  its  glaze  to  the  natural  polish  of  a  sheU  caUed  by  them  porcetla. 
The  Chinese  name  is  tse-ki.  ,  •   ,       i,  ̂  

1310  Dr.  Anderson,  in  his  History  of  Commerce,  says,  that  the  first  porcelam  brought  to 

London  was  in  a  Portuguese  ship  taken  as  a  prize  in  1593.  Its  beamy  soon  caused  it  to 

be  in  great  request  among  the  great  and  wealthy  ;  and  the  emulation  of  European 
 artists 

to  imitate  it  was  soon  excited.  Of  the  various  attempts  made  in  different  parts  of
  Lu- 

rone  the  most  successful  was  at  Dresden  ;  afterwards,  some  Jesuit  missionaries,  who
  were 

permitted  to  penetrate  into  the  interior  of  China,  learned  something  of  the 
 manufacture 

there  They  contrived  to  procure  specimens  of  the  materials,  and  transmi
tted  them  to 

Europe,  with  some  accoimt  of  the  processes  employed.  These  materials  were  an
alysed  by 

Reaumur  and  other  chemists,  and  it  was  soon  discovered  that  the  same  su
bstances  existed 

in  France,  and  in  many  other  parts  of  Europe.  In  consequence  of  this,  
several  European 

soverergn  ,  anxious  to  possess  manufactories  of  so  beautiful  a  ware,  
formed  estobhshments 

for  that^mirpose.    Tha?  of  Dresden  was  the  first  to  make  porcelain  hke  th
e  Chmese  and 

t  has  ever  since  been  famous  for  the  beauty  of  its  productions. 
 A  magnificent  establish- 

Lnt  was  lilcewise  formed  at  Sevres  by  the  French  government,  a
nd  others  in  Vienna, 

Berlin,  Bohemia,  and  several  even  of  the  smaller  states  in  Ger
many. 

SuBSECT.  2.— Distinctions  of  Porcelain,  and  Manufacture  of  English  C
hina. 

1311  Two  maleriah  arc  necessary  to  form  die  true  porcelain  of 
 the  Chinese :  one  is 

named  by  them^«o/t«,  and  is  our  porcelain  or  chinaclay,  wh
ich  results  from  the  decom- 
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position  of  felspar ;  the  other  is  called  retunze,  ani  consists  of  fresh  or  undeconi posed 

felspar  ground  very  fine.  Felspar  in  the  latter  state  contains  some  potash,  and  is  a  sub- 
stance fusible  in  a  considerable  heat ;  but  when  the  felspar  has  lost  this  ingredient  in 

consequence  of  being  decomposed  by  the  weather,  it  falls  into  a  earthy  powder,  consti- 
tuting the  kaolin,  and  is  then  extremely  refractory,  not  fusing  in  our  powerful  furnaces. 

By  the  union  of  two  substances,  one  very  infusible,  the  other  fusible  to  a  certain  degree, 
the  body  of  the  porcelain  ware  is  made  :  if  the  kaolin  alone  was  used,  the  ware  would 
have  no  transparency.  The  Chinese,  likewise,  occasionally  employ  another  material 
instead  of  the  kaolin,  which  they  call  hoaclw,  and  which  answers  to  our  soapstone,  or 

perhaps  agalmatolite.  These  materials  being  prepared  with  the  greatest  care,  are  formed 
into  paste  with  water,  moulded  on  the  wheel,  or  cast  in  moulds,  and  the  vessels  so  formed 

are  exposed  to  a  strong  heat  in  a  kiln,  which  produces  the  semi-vitrified  appeai-ance  which real  porcelain  always  has. 
1312.  One  of  the  chief  properties  of  true  porcelain  is  the  great  difficulty  with  which  it  is 

melted,  being  quite  infusible  in  our  ordinary  furnaces ;  on  which  account,  it  is  frequently 
employed  in  chemical  experiments,  to  contain  substances  that  are  to  be  exposed  to  a  degree 
of  heat  sufficient  to  fuse  all  metallic  vessels  except  those  of  platina.  Other  properties 
are  whiteness  and  semi-transparency,  owing  to  the  commencement  only  of  vitrification 

in  the  process  of  baking  ;  and  this  latter  quality  is  very  often  considered,  though  incor- 
rectly, as  the  distinguishing  character  of  this  ware,  vulgarly  termed  china.  But  it  is 

possible  to  obtain  the  whiteness  and  transparency  of  true  porcelain  in  fabrics  of  the  potter, 
without  its  infusibility  and  hardness ;  for  if  a  species  of  pottery  that  is  very  fusible  be 
exposed  to  a  heat  just  sufficient  to  bring  it  to  the  commencement  of  vitrification,  and  then 
the  fire  be  withdrawn,  the  transparency  and  appearance  of  porcelain  will  be  produced  : 
but  such  ware  will  vitrify  by  a  degree  of  heat  only  a  little  higher  than  that  by  which  it 
was  made ;  yet  articles  manufactured  in  this  manner  are  often  called  porcelain  or  china, 
and  sold  as  such. 

1313.  From  this  account,  there  are  two  kinds  of  ware  which  receive  the  name  of  porcelain, 
and  yet  are  essentially  different ;  a  circumstance  that  gives  rise  to  very  erroneous  ideas 
on  the  subject. 

1314.  TJie  genuine  or  true  porcelain,  like  the  Chinese,  is  called  by  the  continental 
potters  the  hard  porcelain ;  and  is,  as  we  have  stated  above,  made  entirely  of  kaolin  or 
china  clay,  and  petunze  or  undecomposed  felspar  ground  to  a  fine  powder ;  and  the  glaze 
of  this  is  likewise  felspar  alone  vitrified  in  the  kiln. 

1315.  The  false  porcelain,  called  the  soft  or  tender  porcelain,  is  made  of  a  vitriflable  frit, 
composed  of  various  ingredients,  such  as  fine  pipe-clay,  calcined  flints,  bone  ashes,  with  per- 

haps some  china  clay,  and  barilla,  alum,  &c.,  according  to  the  particular  practice  and  expe- 
rience of  the  manufacturer.  The  glaze  of  this  latter  kind  is  merely  a  kind  of  glass  prepared 

on  purpose,  and  made  of  siliceous  sand,  or  flints,  alkali,  and  oxide  of  lead;  and  is  much 
softer  and  more  easily  scratched  than  the  glaze  of  the  true  porcelain  composed  of  vitrified 
felspar.  This  soft  porcelain,  likewise,  is  not  only  fusible  in  a  heat  not  very  considerable, 
and  therefore  incapable  of  being  applied  to  the  same  uses  as  genuine  porcelain,  but  it 
cannot  resist  the  rapid  changes  of  temperature  like  true  porcelain,  soon  becoming  covered 
with  cracks  even  by  the  heat  of  boiling  water  ;  it  is  generally  more  transparent  than  true 
porcelain,  and,  having  some  advantages  in  the  processes  of  painting,  is  made  so  gay  in  its 
decorations  that  it  easily  imposes  upon  the  inexperienced  eye.  It  is  this  soft  kind  of 
porcelain  that  is  mostly  made  in  the  English  potteries,  where,  it  appears,  that  compa- 

ratively very  little  true  porcelain  is  manufactured.  It  was  also  the  soft  porcelain  that 
was  made  in  the  manufactories  established  many  years  ago  at  Bow,  and  at  Chelsea,  where 
a  great  deal  was  formerly  produced  in  imitation  of  the  Dresden  china.  At  that  time,  the 
true  materials  for  porcelain,  the  china  clay,  which  was  employed  in  the  continental  pot- 

teries, was  not  known  to  exist  in  England. 
1316.  The  first  true  porcelain  made  in  this  cownft'y  was  by  Mr.  Cookworthy,  who,  in 

1708,  discovered  that  Cornwall  contained  the  earths  necessary  for  that  purpose  :  but 
although  he  had  a  patent  for  the  exclusive  right  of  using  them,  and  succeeded  tolerably 
well  in  the  quality  of  his  ware,  which  was  confined  to  an  imitation  of  the  Chinese,  the 
demand  was  not  equal  to  the  expense ;  owing,  in  a  great  measure,  to  the  circumstance  of 
Mr.  Wedgwood  having  excited  so  much  interest  by  the  invention  of  several  new  kinds  of 
pottery,  foreign  porcelain,  or  its  imitations,  became  less  an  object  of  desire. 

1317.  Of  late  years,  however,  by  the  employment  of  the  only  true  materials,  together  with 
great  improvement  in  the  painting,  English  porcelain  has  been  made  occasionally  that 
scarcely  yields  to  that  of  any  other  country.  It  is  important  to  observe  that  there  is  a  con- 

siderable difference  in  the  quality  of  what  is  manufactured,  owing  to  the  various  ingredients 
used.  In  the  best  English  porcelain,  the  china  clay  from  Cornwall  is  employed,  and  also 
the  soap  rock  from  the  Lizard,  together  witli  petunze,  or  ground  compact  felspar:  but  in 
several  manufactories  they  content  themselves  with  mixing  with  this  a  considerable  pro- 

portion of  i)ipe-clay,  calcined  flints,  and  bone  ashes,  with,  perhaps,  a  little  alkali  to  assist 
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the  cotmnencement  of  fusion,  and  give  the  semi-transparency.  As  each  manufacturer 
keeps  secret  the  nature  and  proportions  of  the  materials  he  emijloys,  each  person  having 
some  particular  composition  which  he  considers  sujjerior  to  every  otlier,  it  is  not  easy  to speak  decidedly  with  respect  to  the  complete  practice  in  our  potteries.  The  manufac- 

turers of  porcelain  in  France  are  less  reserved  ;  and  we  have  puhlished  descriptions  of 
their  processes.  Generally  five-tenths  of  the  whole  mass  consists  of  kaolin,  which  they 
procure  from  Limoges.  Some  employ  also  a  certain  proportion  of  sulphate  of  baryta, 
and  olher  substances.  Private  mauulacturers  of  porcelain  in  Paris,  of  which  there  are 
manj',  avoid  the  trouble  of  preparing  the  materials,  by  purchasing  them  in  a  state  of  readi- 

ness from  establishments  at.  Limoges,  where  the  porcelain  earth  is  found  :  and  the  price  of 
tlie  prepared  material  costs  in  Paris  only  three  sous  per  pound,  which  gives  them  a  great 
advantage  over  our  potters. 

1318.  The  Icadiny  principles  observed  in  the  usual  processes  for  making  porcelain  in  this 
country  do  not  ditfer  essentially  from  what  we  have  already  described  when  treating  of  the 
Stailbrdshire  ware.    The  materials  are  vei'y  finely  ground,  mixed  separately  with  water, 
to  the  consistence  of  cream,  and  then  joined  in  the  proper  proportion.  This  is  exposed  to 
heat  and  evaporation,  and  made  into  a  paste  that  is,  when  properly  tempered,  formed  into 
circular  vessels  on  the  wheel,  technically  called  "  throwing  ;"  and  the  facility  with  which 
the  potter,  by  means  of  his  wheel,  forms  the  plastic  clay  into  vessels  of  various  shapes,  by 
using  merely  his  hands,  excites  the  admii'atlon  of  visitors.    A  great  deal  of  care  is 
bestowed  upon  the  finishing  the  raw  porcelain  in  the  lathe  after  coming  from  the  wheel,  and 
likewise  in  putting  on  handles,  spouts,  and  raised  ornaments.    The  pieces  are  then  care- 

fully dried,  and  are  now  ready  for  the  firing.    For  this  they  are  placed  in  deep  boxes, 
made  of  baked  fire-clay,  called  seggars,  which  admit  the  heat  of  the  furnace,  but  protect 
the  ware  against  any  accidents.    The  process  of  baking  generally  lasts  about  from  forty- 
eight  to  fifty  hours,  and  great  attention  is  paid  to  the  degree  of  heat,  by  placing  in  the 
kiln  trial  pieces  made  of  clay.    These  are  taken  out  from  time  to  time  to  ascertain 
whether  the  ware  is  baked  enough.    The  porcelain  is  now  white  and  in  the  state  of 
biscuit,  which  is  very  like  white  sugar.    In  many  cases  the  process  stops  here  :  and  in  this 
way  are  made  those  exquisitely  delicate  pieces  of  fruit,  iJowers,  and  other  ornamental 
works  of  white  biscuit,  for  which  the  Derby  works  are  so  famous.    All  the  soft  porcelain 
as  well  as  common  earthenware  is  so  porous  in  this  state  as  to  be  permeable  to  water, 
and  consequently  a  vitreous  glaze  is  necessary  to  fill  up  the  pores  when  vessels  are  made. 
The  glazes  for  soft  porcelain  are,  as  we  have  stated,  mixtures  of  some  earthy  substance, 
such  as  flint  or  clay,  or  both  combined,  together  with  some  vitriable  metallic  oxide,  in 
order  to  give  the  necessary  fusibility.    The  oxide  of  lead  is  generally  employed  for  this 
purpose  with  some  addition  of  oxide  of  tin  or  arsenic  to  produce  a  certain  degree  of 
opacity.    In  the  best  hard  porcelain,  such  as  that  of  China,  Dresden,  or  Scvi-es,  the  glaze 
does  not  contain  lead  or  any  metallic  oxide,  but  consists  of  undecomposed  felspar  alone, 
ground  to  a  fine  powder,  which  is  fusible  in  an  intense  heat,  from  the  potash  which  it  con- 

tains naturally.    Pure  undecomposed  felspar  fit  for  the  glaze  of  porcelain  is  rare  in 
England,  though  abundant  in  some  parts  of  the  world.    As  it  is  the  potash  which  is  sup- 

posed to  communicate  to  felspar  its  fusible  property,  it  might  be  thought  that  this  alkali 
added  to  any  earth,  as  calcined  flint  or  pipe-clay,  would  produce  a  perfectly  good  glaze  : 
but,  although  these  materials  will  form  a  glaze  that  is  sometimes  employed,  yet  such 
glazes  crack  all  over,  particularly  when  hot  water  is  applied.    The  oxide  of  lead  forms  a 
glaze  that  is  not  liable  to  this  objection,  but  it  is  to  another,  that  of  making  a  glaze  so 
soft  as  to  be  easily  detached.     The  porcelain,  after  having  been  dipped  in  the  material 
for  glazing,  is  now  subjected  to  a  second  firing,  being  placed,  as  before,  in  seggars  ;  and 
the  heat  employed  is  that  which  is  just  sufficient  to  melt  the  glaze  and  cause  it  to  vitrify. 
It  is  then  ready  for  the  painting  and  gilding.    The  different  colours  are  produced  by 
metallic  oxides,  which  are  bodies  that  in  general  are  capable  of  assuming  a  vitreous  form 
with  various  degrees  of  facility ;  but  they  require  to  be  accompanied  by  a  certain  vehicle, 
called  a  flux,  which  has  the  effect  of  rendering  the  whole  more  fusible  than  the  first,  or 
proper  glazing,  already  described.  This  flux  varies  according  to  circumstances,  but  oxide 
of  lead,  borax,  ground  glass,  and  nitre,  are  substances  employed.    The  colours  are  mixed 
up  with  oil  of  lavender  in  laying  them  on.  The  manner  of  painting  the  best  porcelain  with 
a  variety  of  colours  is  much  the  same  as  painting  in  enamel;  and  frequently  the  work  is 
highly  finished  like  miniatures.    When  the  painting  is  finished,  the  oil  evaporates  and 
leaves  the  colours  dry  and  ready  to  be  burnt  in  by  a  third  firing  in  the  enamel  kiln,  which 

fixes  and  brings  out  the  colour  by  the  fusion  of  the  vitreous  colouring  matter.  \"ery  great 
skill  is  reqiiired  where  many  colours  are  employed  ;  but  in  ordinary  china,  the  colours  on 
one  piece  are  but  few.    It  frequently  happens,  that  a  piece  of  porcelain  has  to  go  into 
the  enamel  kiln  four  or  five  times  when  a  great  variety  of  colours  are  contained  in  the 
painting. 

1319.  Of  late  the  use  of  this  porcelain  has  been  much  extended :  and  a  great  variety  of 
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articles  are  made  of  it,  as  fancy  baskets,  door  handles,  finger  plates,  candlesticks,  ink  and 
taper  stands,  &c.  . 

\3-20.  Gihiiiiy  on  porcelain  or  glass  is  performed  by  applying  the  gold  in  a  metallic  state, 
cither  as  leaf  gold,  or  in  the  state  of  a  powder.  It  is  made  to  adhere  to  the  surface  of  the 

ware,  either  by  exposing  it  to  such  a  degree  of  heat  as  to  cause  an  incipient  fusion  of  the 

glaze  on  which  it  is  laid,  or  by  mixing  with  the  gold  some  substance  as  a  flux,  the  melting 
of  which  occasions  its  adherence.  The  powder  of  gold  is  sometunes  made  mechanically, 

by  grinding  gold  leaf  with  honey,  which  is  afterwards  washed  away  ;  or  it  may  be  made 

by  precipitating  gold  from  its  solution  in  aqua  regia.  This  powder  is  then  diluted  with 
gum-water,  either  with  or  without  a  fluxing  material,  and  the  ware  is  exposed  to  the 
necessary  heat  in  the  oven.  After  the  gold  has  been  burnt  in,  it  is  burnished  with  agates, 
an  operation  which  is  usually,  in  manufactories,  performed  by  female  hands.  There  is  a 
great  difterence  in  the  gilding  of  porcelain  :  some  of  the  cheap  kind  sold  is  gilt  in  a  very 

imperfect  manner,  by  putting  on  the  gold  with  japanners'  gold  size,  and  exposing  it  to 
heat :  but  this  kind  of  gilding  soon  comes  off  by  washing  in  hot  water,  whereas  -what  is 
properly  burnt  in  never  wears  off. 

1321.  Painting  on  porcelain  is  known  as  an  occupation  for  ladies  who  draw  or  paint  on 
paper  ;  and  proprietors  of  potteries  are  accustomed  to  supply  vases  and  other  ornamental 
objects,  in  the  state  of  biscuit,  to  such  as  wish  to  exercise  their  taste  and  ingenuity  in 
embellishing  them  by  painting  and  gilding.  The  pieces  being  then  returned  to  the 
manufacturer,  the  glaze  is  applied,  the  baking  is  finished  in  the  glass  oven,  and  the 
gilding  is  burnished. 

SuBSECT.  3.  —  Porcelain  of  various  Countries. 

1322.  Tlie  chief  excellence  of  Chinese  porcelain  is  the  perfection  of  the  ware  itself,  and 
its  great  infusibility  and  lightness.  With  respect  to  the  painting,  though  the  colours  are 
often  bright,  yet  the  drawing  is  generally  very  rude.  Among  this  extraordinary  people, 
the  arts  of  design  appear  scarcely  to  have  advanced  far  beyond  their  infant  state  ;  and  it 
is  remarkable,  that,  with  so  much  practice,  the  knowledge  of  drawing  seems  to  have 
remained  nearly  stationary  for  ages.  It  is  said  that  the  Chinese  themselves  consider  that 
the  porcelain  ware  made  by  their  ancestors  was  superior  in  quality  to  any  more  recently  ma- 

nufactured, although  this  is  doubted  by  some.  For  manj'  ages  tliey  used  only  white  porce- 
lain ;  and  the  white  colour  was  extremely  brilliant.  A  very  rich  and  deep  blue  was  the  first 

colour  they  employed,  which,  some  say,  was  made  fi-om  lapis  lazuli ;  others  think  it  was 
from  cobalt.  The  fine  blue  porcelain  ware  of  China  is  highly  valued  by  the  curious :  but 
now,  it  is  said,  they  prepare  this  colom*  from  English  smalt,  though  inferior.  There  are 
also  many  other  colours  made  from  iron  and  copper.  Black  porcelain,  ornamented  with 
gold,  known  under  the  name  of  uniam,  is  much  esteemed  in  the  East.  The  principal  por- 

celain manufactures  are  carried  on  at  King-te-ching,  in  the  province  of  Kiang-si,  where 
they  have  been  established  for  ages.  It  is  said  that  there  are  500  factories,  employing  a 
million  of  hands  ;  these  are  walled  round,  and  no  strangers  can  have  access  to  the  works, 
so  that,  in  fact,  little  is  known  respecting  the  details  of  their  processes.  It  is  stated  that 
they  keep  their  clay  for  a  number  of  years  before  it  is  used ;  and  that  they  will  lay  up  a 
stock  of  it  early  in  life  for  the  use  of  their  sons.  Very  large  vases,  and  other  pieces  of 
great  magnitude  are  made  by  them  ;  but  the  emperor  monopolizes  the  finest  specimens ; 
and  the  best  kinds,  even  in  that  country,  are  scarce,  and  fetch  high  prices.  Porcelain  is 
also  made  at  Nankin,  and  a  few  other  places  in  China,  but  it  is  thought  to  be  inferior  to 

that  of  King-te-Ching.  The  Chinese  evidently  excel  in  the  use  of  the  potter's  wheel,  as 
may  be  seen  by  the  extreme  thinness  of  some  of  their  cups  and  saucers  ;  and  the  principle 
of  the  division  of  labour  is  by  them  carried  to  such  an  extent  that  a  great  many  persons 
are  employed  on  one  tea-cup,  each  workman  performing  one  operation,  in  which;  by 
constant  repetition,  he  becomes  extremely  expert.  It  appears  that  the  processes  of  the 
Chinese  differ  in  several  respects  from  ours. 

Their  material  is  so  infusible  that  they  can  apply  a  glaze  which  requires  a  much  higher 
degree  of  heat  to  vitrify  than  any  of  our  European  porcelains,  and  which  is  much  harder 
and  less  liable  to  crack,  In  our  modern  porcelain,  in  general,  the  body  of  the  ware  being 
more  fusible  than  the  Chinese,  we  cannot  easily  apply  a  sufiicient  degree  of  heat  to  fuse  a 
glaze,  except  it  contain  some  lead  or  alkali,  because  the  heat  required  would  melt  the  body 
of  the  ware.  But  we  have  stated  that  the  use  of  lead  is  prejudicial  to  health,  and  the 
employment  of  alkali  causes  the  glaze  to  come  into  innumerable  cracks.  Hence,  not  only 
our  porcelain  itself,  but  likewise  the  glaze,  are  usually  inferior  to  the  best  Chinese.  It  is 
said  also  that  their  ware  is  merely  dried  in  the  air  before  glazing,  as  their  composition  so 
effectually  resists  water  that  it  can  be  immersed  in  an  aqueous  glaze,  without  being  first 
made  into  biscuit,  and,  consequently,  they  are  enabled  to  burn  their  porcelain  by  a  single 
firing.  Tlie  glaze  of  ('hinese  porcelain  is  so  hard  that  it  cannot  be  operated  upon  by 
any  of  our  common  instruments,  whereas  our  glazes  become  scratched  and  defaced  by 
ordinary  wear. 
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1323.  Mi:  Nicholson  mentions  a  very  simple  melliod  nf  usccrlaininr/  when  the  (/laze  of  china 
is  loo  soft.  This  consists  in  dropping  a  small  quantity  of  strong  ink  upon  it,  drying  it before  the  fire,  and  tlien  washing.  If  the  glaze  be  too  soft,  an  indelible  brown  stain  will 
remain  upon  it.  It  has  been  remarked  that  the  heat  of  the  Chinese  furnaces  must  be 
tremendous,  far  exceeding  what  we  employ  for  the  same  purpose.  Parkes  states  that  the 
calcined  bones  lately  introduced  as  a  material  into  some  English  porcelain  acts  much  to 
the  injury  of  the  ware,  which  is  thus  very  apt  to  crack  with  hot  water. 

It  must  be  admitted,  however,  that  although  difficult  as  it  may  be  for  the  manufacturers 
of  porcelain  of  this  country  to  come  up  to  Chinese  porcelain  in  some  qualities,  yet  we  excel 
it  far  in  the  paintings  with  which  it  is  ornamented  :  and  we  have  stated  the  comparative 
merits  of  both,  not  with  a  view  to  undervalue  our  own  produce,  but,  by  placing  the  subject 
in  the  just  point  of  view,  to  stimulate  our  native  talent. 

1324.  Tliere  are  a  great  many  varieties  of  Chinese  porcelain,  and  the  passion  for  collecting 
these,  and  all  kinds  of  articles  from  China  and  Japan,  is  not  so  prevalent  as  formerly, 
when  the  contents  of  a  china  closet  were  the  subject  of  such  amusement  and  admiration  : 
but  it  is  not  altogether  obsolete  ;  and  though  it  has  been  much  ridiculed  for  the  dragons, 
nodding  mandarins,  vases,  fans,  and  tea-pots,  brought  together,  yet  the  collecting  fine 
specimens  of  beautiful  or  ancient  porcelain  is  by  no  means  an  absurd  or  inelegant 
amusement.  The  history  of  domestic  customs  is  extremely  interesting,  and  is  illustrated 
by  such  specimens  of  art.  It  is,  however,  essential  that  very  great  care  slrould  be  taken 
in  distinguisliing  what  is  really  ancient  from  modern  imitations  :  for  it  is  well  known  that 
when  this  kind  of  collecting  was  the  rage,  vast  numbers  of  articles  were  made  here,  and  on 
the  continent,  to  imitate  Chinese ;  and  these  are  frequently  sold  as  such  in  the  present  day. 
Those  who  are  good  judges  of  real  china  ware  will  detect  the  counterfeit  chiefly  by  the 
style  of  painting,  that  of  China  and  Japan  being  quite  peculiar,  both  in  the  drawing  and 
colouring. 

1325.  The  Dresden  porcelain  manufactory  vas  established  at  Miessen  near  Dresden  by 
Augustus,  elector  of  Saxony,  in  the  early  part  of  the  seventeenth  century.  It  was  the  first  to 
succeed  in  making  porcelain  of  a  compactness  and  infiisibility  equal,  according  to  Macquer, 
to  the  best  of  the  Chinese.  It  has  produced,  besides  the  usual  tea  equipages,  an  immense 
number  of  figitres  of  all  kinds  modelled  in  white  biscuit,  as  well  as  glazed  porcelain :  and 
it  was  the  source  from  which  multitudes  of  chimney  and  other  ornaments  were  for  a 
long  time  supplied,  which  were  less  excellent  for  their  design,  than  for  the  perfection 
of  the  material  and  the  brilliancy  of  the  painting  and  gilding.  The  royal  collection 
of  porcelain  at  Dresden  is  thus  described  by  a  late  tourist.  "  We  have  just  retm-ned 
from  an  interesting  exhibition  —  the  collection  of  porcelain  in  the  Japanese  palace. 
There  are  eight  rooms  full  of  china,  of  every  age  and  from  every  country,  chrono- 

logically arranged,  from  the  first  bowl  of  rough  unglazed  porcelain  that  ever  was  made 
by  the  alchemist  Botiger,  who  discovered  the  manufacture,  and  who  died  in  1719,  down, 
through  various  gradations  of  excellence,  to  the  splendid  vase  fi-esh  from  the  fabric 
of  Meissen.  There  are  specimens  of  Sevres  porcelain,  a  present  from  Napoleon;  and 
some  genuine  Wedgwoods  from  England ;  besides  a  few  articles  of  the  curious  serpent 
and  green  porcelain,  the  art  of  making  which  is  unknown  in  Europe,  and  which  is  very 
rare  even  in  China.  They  show  you  a  set  of  china  in  exchange  for  which  August  der 
Stark  gave  Frederick  I.  of  Prussia  a  fully  equipped  regiment  of  cavalry  !  But  the  most 
beautiful  thing  by  far  in  the  collection  is  a  piece  representing  the  crucifijcion.  It  is  of 
white  porcelain,  very  large,  and  cost  20,000  dollars,  about  3000/.  The  figures  in  this, 

their  expression  and  grouping,  are  exquisite." 
1326.  The  Berlin  manufactory  of  porcelain  was  founded  by  Frederick  the  Great,  who, 

when  he  conquered  Saxony,  carried  away  several  of  the  best  workmen  from  Dresden. 
Five  hundred  workmen  are  generally  employed  there,  but  though  the  true  materials  are 
brought  from  Saxony,  the  Prussian  porcelain  has  not  equalled  that  of  Dresden. 

1327.  The  most  magnificent  and  perfect  nutnufaclory  of  porcelain  in  Europe  is  undouhtcdly 
that  at  Sevres,  eight  miles  from  Paris,  carried  on  at  the  expense  of  the  French  government. 
Here,  under  the  direction  of  M.  Brongniart,  the  celebrated  chemist  and  mineralogist,  not 
only  every  possible  attention  has  been  for  many  years  paid  to  the  selection  of  the  best 
materials,  and  to  all  the  various  processes,  but  likewise  good  artists  of  all  kinds  are 
employed  in  painting  the  decorations  with  great  taste.  Every  description  of  porcelain 
has  been  produced  at  Sevres  in  the  greatest  perfection,  and  most  magnificent  specimens 
of  large  vases  and  other  objects  are  prepared,  chiefly  as  presents  to  various  potentates. 

The  private  manufactories  of  porcelain  in  France  have  benefited  greatly  by  tliis  munifi- 
cence of  the  government,  and,  as  no  secrecy  is  observed,  improvements  find  their  way 

over  the  kingdom.  To  these  causes  must  be  attributed  much  of  tlie  superiority  and 
cheapness  of  French  porcelain.  In  Paris  there  are  several  manufactories  of  porcelain  ; 

one  exists  at  Chantilly,  and  another  at  Passy,  which  supply  our  shops  witli  vast  quan- 
tities of  their  produce,  notwithstanding  the  heavy  duty  of  30  per  cent 
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At  Vienna  there  is  a  royal  porcelain  marrafacture  in  high  esteem,  and  some  of  the  smaller 
!  states  of  Germany  can  boast  of  similar  establishments. 

l;J2S.  What  has  been  called  Reaumur's  porcelain  consists  merely  of  glass  vessels  which 
Ihave  been  heated  to  a  red  heat  in  sand,  and  then  allowed  to  cool  very  slowly  ;  when  it  is 
I  found  that  the  glassy  structure  is  destroyed,  and  the  vessels  are  converted  into  a  white 
>  opaque  substance  resembling  stoneware  or  porcelain.  These  vessels  are  then  much  more 
.  difficult  to  melt  than  glass,  and  have  the  advantage  of  resisting  changes  of  temperature  to 
:  a  considerable  degree.  It  does  not  appear,  however,  that  they  have  been  brought  into 
1  use,  or  that  there  is  any  manufacture  of  them.    They  are,  of  course,  not  porcelain. 

Principal  porcelain  manufactories  in  England.  At  Derby  and  in  Colebrook  such  establish- 
1  ments  have  long  existed.  Subsequently,  Worcester  has  become  celebrated  for  its  porce- 
1  lain,  and  the  superior  kinds  of  earthenware,  where,  at  Chamberlain's  royal  porcelain  works, 
I  the  painting  and  gilding  have  been  carried  to  a  considerable  degree  of  perfection.  York- 
•  shire  has  also  a  china  work  at  Swinton  near  Rotherham  ;  and  another  exists  at  Rocking- 
1  ham,  where  some  articles  have  been  made  of  great  beauty.  It  is  difficult  to  pronounce 
I  upon  the  comparative  merits  of  these,  as  the  porcelain  of  each  manufactory  excels  in  some 
]  particular  quality.  One  had  been  carried  on  formerly  for  some  years  at  Nungarrow,  in 
Wales,  where  the  wares  produced  are  considered  to  have  been  superior  to  any  that  have 

1  been  manufactured  in  this  kingdom  ;  but  the  public  patronage  was  not  sufficient,  and  it 
■  was  discontinued.  The  amateurs  and  collectors  of  porcelain  now  give  greater  prices  for 
!  Nungarrow  porcelain,  than  when  the  manufactory  existed.  Iron  stoiie  china  is  a  new 
'  variety  of  ware,  which  has  some  valuable  properties  :  it  is  extremely  strong,  and  resem- 
1  bles  the  older  and  coarser  porcelains  of  China.  Its  composition  is  said  to  be  60  parts 
j  granite,  40  China  clay,  2  flint  glass  ;  glaze,  30  parts  granite,  15  flints,  6  red  lead,  and  .5 
i  soda. 

1329.  The  present  fashion  in  porcelain  appears  to  he  to  revive  that  style  which,  though 
)  prevalent  about  a  century  ago,  became  almost  obsolete,  yielding  to  a  purer  taste  derived 
I  from  the  study  of  Grecian  art.  The  Dresden  porcelain  was  more  remarkable  for  the 
1  excellence  of  the  material,  and  the  mechanical  skill  displayed  in  the  modelling  a  variety 
1  of  forms  of  difficult  execution,  and  likewise  for  the  colouring  and  gilding,  than  for  the 
J  good  taste  displayed  in  general  in  the  choice  of  subjects  and  the  forms  produced.  Although 
i  occasionally  there  was  considerable  skill  exhibited  in  them  as  works  of  art,  and  figures 
;  and  flowers  of  various  classes  were  executed  in  porcelain  with  a  delicacy  of  finish  truly 
:  admirable,  and  such  as  had  never  before  been  even  attempted  in  such  materials  ;  yet  the 
t  taste  degenerated  too  often  into  the  puerile,  and  the  public  appears  to  have  been  tired  and 
'Satiated  at  length  with  shepherds  and  shepherdesses  leading  young  lambs,  and  the  in- 
I  numerable  conceits  and  grotesque  absurdities  executed  for  the  mantel- piece,  and  which 
.are  yet  ti-easured  up  in  old  china  shops.  Not  confined  within  the  limited  range  of  sub- 
jject  and  form  in  the  imitation  of  the  antique  style  of  pottery,  every  thing  was  attempted  in 
1  porcelain  thai  the  modeller  could  execute.  The  brilliancy  of  the  colours  and  the  gilding 
t  employed  in  its  decoration  often  drew  the  attention  from  the  bad  taste  displayed  in  the 
^subjects,  and  gaudiness  and  ostentatious  finery  took  place  of  the  modest  but  exquisite 
I  elegance  of  ancient  art.  This,  in  fact,  corresponded  with  the  general  style  of  the  period 
>when  these  works  were  executed.  The  improvement  of  taste,  by  the  study  of  antique 
rremains,  at  length  drove  these  from  the  field,  and  consigned  them  to  the  collector's  closet. 
■  The  revival  of  these  species  of  porcelain  in  its  original  freshness,  but  without  its  worst I  peculiarities,  appears  at  present  to  have  fascinated  the  public,  and  has  given  the  semblance 
I  of  novelty  to  a  style  which  is  far  from  being  new,  and  is  producing  a  change  which  it  is 
cdifficult  or  impossible  to  speculate  upon.  One  circumstance  may  be  regretted,  that  the 
ffine  things  executed  under  Wedgwood  are  disappearing  fast,  without  the  substitution  of 
'■what  can  bear  a  comparison  with  them ;  and  what  is  now  executing  instead,  not  demand- 
iing  those  accomplished  artists  which  he  had  the  liberality  and  the  spirit  to  patronise,  the 
lart  of  pottery  cannot  be  expected  to  rise,  at  least  in  point  of  design.  But  it  must  be  ad- 
imitted,  nevertheless,  that  nothing  can  exceed  the  richness  of  the  painting  and  gilding  on 
rmodern  services  of  plates,  dishes,  and  other  vessels  for  the  table.  To  be  comprehended, 
'they  must  be  seen  in  their  numerous  repositories  and  show  rooms  in  the  shops  of  the  nie- 
itropolis,  to  which  we  must  refer  the  reader,  who  will  be  gratified  by  an  examination  of 
ithe  numerous  articles  of  this  kind,  both  English  and  foreign.  To  treat  of  them  in  detail 
'would  far  exceed  the  limits  of  our  present  work. 

SuBSECT.  4.  —  Purchasing  and  mending  China. 

1330.  In  purchasing  china,  it  is  well  to  deal  with  shops  that  are  supplied  from  known 
Mind  respectable  sources  ;  for  a  great  deal  of  badly  manufactured  goods,  such  as  we  have 
ddescribed,  is  sold  in  this  kingdom  at  low  prices,  frequently  hawked  about  by  pedlars,  in 
•which  the  glaze  is  so  slight  as  to  crack  after  being  cleaned  a  few  times  in  hot  water. 

1331.  When  holes  are  required  to  be  drilled  in  china  or  earthenware,  for  the  purpose  ol 
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riveting  it  when  broken,  the  usual  method  is  to  use  a  drill  made  of  a  splinter  of  diamond 

set  into  a  handle,  and  this  is  an  ell'ectual  mode  ;  but  as  a  diamond  may  not  always  be  at hand  for  this  purpose,  it  is  useful  to  know  that  holes  may  be  worked  in  these  materials 
without  it.  Procure  a  three-cornered  file,  and  harden  it  completely  by  making  the  end 
red  hot,  and  plunging  it  into  cold  water;  then  grind  the  point  quite  sharp  on  a  grindstone, 
and  afterwards  on  an  oil  stone.  Then,  with  the  point  of  this  tool,  pick  repeatedly  on  the 
spot  to  be  bored,  taking  care  not  to  use  too  much  violence  lest  the  object  should  break. 
In  a  short  time,  or  in  a  few  minutes,  by  a  continuance  of  the  operation,  a  small  conical 

piece  will  be  forced  out  not  bigger  than  a  pin's  head,  and  the  hole  may  afterwards  be 
widened  by  introducing  the  point,  and  working  the  file  round. 

1332.  The  best  cement,  for  bruhen  china  or  glass  is  that  sold  under  the  name  of  the  Diamond 
cement,  which  is  colourless,  and  resists  moisture.  Tliis  is  made  by  soaking  isinglass  in 
water  till  it  is  soft,  and  then  dissolving  it  in  proof  spirit.  Add  to  this  a  little  gum  am- 

moniac, or  galbanum  and  mastic,  both  dissolved  in  as  little  alcohol  as  possible.  SVTien  the 
cement  is  to  be  used,  it  must  be  gently  liquefied  by  placing  the  phial  containing  it  in 
boiling  water.  The  phial  must  be  well  closed  by  a  good  cork,  not  by  a  glass  stopper,  as 

this  nuiy  become  fixed.    It  is  applied  to  the  broken  edges  with  a  carael's-hair  pencil. 
1333.  When  the  objects  are  not  to  be  exposed  to  moisture,  white  of  egg  alone,  or  mixed 

with  finely  sifted  quicklime  will  answer  pretty  well.  Shell -lac,  dissolved  in  spirits  of  wine, 
is  better. 

1334.  A  very  strong  cement  for  earthenware  is  made  by  boiling  slices  of  skimmed  milk 
cheese  with  water  into  a  paste,  and  then  grinding  it  with  quicklime  in  a  marble  mortar, 
or  on  a  slab  with  a  mallet. 

CHAP.  XVI. 

ON  GLASS. 

.  Sect.  I. 

HISTORY  OF  GLASS-MAKING. 

1 335.  This  substance  has  now  become  so  familiar  to  every  one  in  civilised  society,  that 
many  are  not  aware  that  its  general  use  is  comparatively  modern.  To  form  a  just  esti- 

mate of  its  importance,  we  have  only  to  carry  our  ideas  back  to  those  times  when  it  was 
unknown,  or  consider  what  would  be  our  condition  if  deprived  of  this  valuable  material. 
Although  the  invention  of  glass  dates  from  a  remote  period,  it  is  scarcely  above  a  century 
or  two  that  its  use  has  become  general  in  the  windows  of  domestic  edifices ;  and  to  this 
day,  a  great  part  of  the  world  has  not  yet  learned  to  employ  it  for  this  purpose.  It  is 
curious  and  interesting  to  reflect  how  much  pleasure  and  convenience  have  been  added 
to  our  habitations  by  the  introduction  of  glass  windows.  The  compactness  of  this  ad- 

mirable substance  renders  it  efEca,cious  in  excluding  the  fiercest  shower  or  keenest  wind, 
while  its  ti-ansparency  allows  the  rays  of  light  to  pass  through  without  obstruction.  By 
these  means,  therefore,  the  house  is  rendered  not  only  warm,  but  light  and  agreeable,  and 
the  sight  may,  at  the  same  time,  be  gratified  with  the  beauties  of  a  fine  country  or  a  deli- 

cious gai'den,  and  all  that  passes  without  may  be  distinctly  seen  from  the  interior  of  the 
building. 

1336.  The  discovery  of  glass  is  involved  in  the  same  obscurity  as  many  other  inventions 
important  to  mankind.  Accident  probably  first  produced  it,  and  the  vitrification  of  various 
substances  by  a  high  degree  of  heat  being  observed  by  some  reflecting  person,  would 
naturally  give  rise  to  experiments  that  might  ultimately  lead  to  some  process  for  obtain- 

ing it  at  pleasure.  Numberless  instances  must  have  occurred  of  the  occasional  fusion  of 
earthy  substances  by  means  of  intense  heat,  as  in  the  making  of  potterj-  and  bricks  ; 
and  masses  of  coarse  glass  are  often  found  in  places  where  great  fires  have  been.  AVe  are, 
indeed,  informed  by  Pliny,  that,  according  to  tradition,  glass  was  discovered  in  the  fol- 

lowing manner.  A  merchant-ship,  laden  with  fossil  alkali,  being  driven  upon  the  coast 
of  Phoenicia,  the  sailors,  in  cooking  some  provisions  on  the  shore,  had  made  use  of  pieces 
of  the  alkali  to  support  their  kettle  ;  in  consequence  of  which  a  vitrification  of  the  sand 
took  place,  the  alkali  acting  as  a  flux,  and  that  this  gave  the  first  hint  for  the  manufacture 
of  this  material.  Whether  this  was  the  actual  manner  in  which  the  discovery  was  made 
or  not,  nothing  is  more  probable  than  the  story  ;  and  we  find  that  the  earliest  accounts 
attribute  the  manufacture  of  glass  to  the  inhabitants  of  Tyro  and  Sidon  ;  but  the  first  that 
was  made  was  no  doubt  cxtrujnely  imperfect,  and  destitute  of  that  beautiful  and  complete 
transparency  which  distinguishes  it  at  present. 
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1337.  Glass-ina/iimj  appears  to  have  been  knoiun  in  Eyypt.  at  least  before  the  year  1800 

before  our  era.  Judging  from  ancient  Egyptian  paintings  at  Beni  Hassan,  wliich  appear 
to  indicate  the  process,  an  ancient  glass  bead,  bearing  the  name  of  one  of  the  Egyptian 
Pharaohs,  who  lived  at  the  period  alluded  to,  leaves  no  doubt  as  to  its  early  use  in  the 
valley  of  the  Nile.  The  Egyptians  were  not  only  acquainted  with  glass,  but  knew  how  to 
stain  it  of  various  colours  ;  for  many  articles  of  coloured  glass,  made  with  extraordinary 
skill,  are  discovered  among  the  antiquities  of  that  country. 

1338.  But  Ike  art  of  depriving  glass  entirely  of  colour,  and  rendering  it  as  transparent  as 
cri/stal,  were  subsequent  improvements.  It  appears  that  a  very  extraordinary  value  was 

piit  upon  some  vessels  of  transparent  glass  which  the  Emperor  Adrian  received  at  Alex- 
andria; and  from  some  small  panes  of  glass,  thick  and  not  very  transparent,  which  have 

been  found  in  the  windows  of  antique  baths  in  Pompeii,  it  appears  that  these  were  not 
unknown  to  the  Romans  latterly  ;  among  them,  however,  this  employment  of  glass  never 
became  general.  When  windows  in  private  dwellings  were  required,  various  contri- 

vances were  resorted  to,  as  lattices,  parchment,  and  transparent  membranes,  or  linen 
stretched  across  frames,  and  even  thin  plates  of  semi-transparent  stones,  as  mica,  selenite, 
or  alabaster.  In  warm  climates,  the  necessity  for  excluding  the  air  and  cold  by  these 
means  was  not  so  obvious  as  in  colder  countries  ;  and  for  common  houses,  glass  is  at  this 
day  very  little  used  in  many  parts  of  Spain,  Portugal,  and  the  East.  Although  the 
employment  of  glass,  for  admitting  light  into  private  houses,  appears  to  have  been  but 
little  practised  among  the  ancients,  yet  drinking  vessels  and  bottles  of  glass  were  latterly 
sufficiently  common  among  the  wealthier  classes,  this  circumstance  being  mentioned  by 
Horace,  Pliny,  and  other  classic  authors,  and  numerous  specimens  of  these  have  been 
found  in  the  ruins  of  Pompeii.  Glass  was  introduced  into  India  by  the  Europeans ;  and 
it  is  said  that  the  Chinese  to  this  day  are  only  able  to  make  glass  vessels  out  of  broken 
glass  made  in  Europe. 

1339.  The  Venetians  were  the  fust  Europeans  lolio  excelled  in  the  mamifacture  of  glass; 
and  panes  for  windows  used  to  be  imported  into  Britain  for  churches  in  the  fourth  and 
fifth  centuries  ;  but  their  employment  appears  to  have  been  at  that  time  limited  to 
ecclesiastical  buildings,  and  the  comfort  of  glazed  windows  in  domestic  edifices  was  little 
known  even  down  to  a  very  late  period.  In  the  year  1567  the  glass  casements  of 
Alnwick  Castle  were  only  put  in  when  the  lordly  proprietor  visited  the  place,  and  were 
taken  out  and  put  aside  for  safety  when  he  was  absent,  which  may  give  us  an  idea  of 
their  rarity  at  that  period.  It  is  supposed  that  glass  windows  were  first  introduced  into 

gentlemen's  houses  about  the  reign  of  Henry  VIII.,  and  that  they  were  not  used  in  farm- 
houses prior  to  James  I.  In  Scotland,  so  late  as  1661,  the  windows  of  ordinary  houses 

were  not  glazed,  and  only  the  king's  palaces  could  boast  of  this  advantage.  Previous  to 
the  use  of  glass  in  England,  windows  were  filled  with  wicker  work,  or  with  lattices 
of  oak  laths  placed  checker-wise.  In  some  cases  the  rich  used  casements  filled  with  panes 
of  horn. 

Sect.  II. 

COMPOSITION  OF  GLASS. 

1340.  Notwithstanding  the  extraordinary  beauty  and  singular  properties  of  glass,  it  is 
I  made  from  materials  which  are  very  abundant  and  easily  procured.  Glass  of  some  kind 
1  may  be  made  by  exposing  a  mixture  of  various  earthy  and  saline  materials  to  a  high 
I  degree  of  heat,  by  which  they  are  fused  or  vitrified. 

1341.  But  for  that  kind  of  glass  so  valuable  in  domestic  economy  two  sitbsiances  are  essential, 
r  namely,  siliceous  earth  in  a  state  of  considerable  purity,  and  an  alkali.  Siliceous  earth,  in  its 
'various  states  of  quartz,  sand,  flint,  &c.,  is  infusible  by  itself  in  the  most  powerful  furnace; 
i  but  when  mixed  with  a  certain  quantity  of  any  alkali,  the  mass  fuses  very  readily,  and 
f  glass  is  the  result.  Nothing,  therefore,  is  easier  than  to  make  mere  glass  ;  but  the  trans- 
iparency  and  perfection  of  this  substance  depend  upon  a  proper  selection  and  management 
f  of  the  materials  :  without  this,  the  glass  will  turn  out  to  be  almost  opaque  and  very  im- 
1  perfect.    Both  soda  and  potash  are  employed  as  the  alkalies  :  they  are  used  in  the  state  of 
carbonates,  and  the  carbonic  acid  flies  off  during  the  process,  leaving  the  alkali  by  itself 

I  to  combine  with  the  silica. 
For  the  very  best  glass,  pure  alkali  is  necessary  ;  but  for  the  inferior  sorts  the  coarser 

likinds  of  alkali,  as  barilla,  kelp,  or  wood  ashes,  are  made  use  of.  Lime,  an  alkaline  earth, 
Ills  also  used  occasionally  as  a  flux.  In  almost  all  the  materials  commonly  employed  there 
lare  more  or  less  of  impurities  which  would  injure  the  glass  ;  besides,  therefore,  the 
sBilica  and  alkali,  certain  additions  to  these  ingredients  are  made  in  the  best  kinds,  in  order 
t<to  destroy  the  colour  and  opacity  that  would  otherwise  result,  oi-  to  give  the  glass  par- 
tticular  properties.  Nitre  and  oxide  of  manganese  are  added  to  get  rid  of  colouring 
nmatters  ;  hence  the  latter  has  been  called  glass-makers'  soap :  but  if  too  much  manganese 
las  used,  the  glass  will  have  a  purple  tinge  :  a  small  quantity  of  arsenic  is  used  for  the 
ssamc  purpose.    The  latter  is  not  free  from  danger  to  health,  if  the  glass  should  contain 
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so  mucli  alkali  that  any  part  of  it  is  soluble  in  acids.  The  oxides  of  lead,  chiefly  litharge 
and  red  lead,  are  found  to  be  of  singular  use  in  the  manufacture  of  the  finer  kinds  of  glass, 
rendering  it  more  dense,  tliongh  sol'ter  and  easier  to  cut.  The  French  use  more  lead  in 
their  glass  than  is  the  pi-actice  in  this  country  ;  on  this  account  their  glass,  though more  brilliant,  is  softer.  In  glass,  but  particularly  in  flint  glass,  more  alkali  is  used  than 
is  necessary  to  flux  the  sand  ;  and  when  the  whole  is  in  fusion,  the  fire  is  continued  so  as 
to  volatilise  the  superabundant  quantity.  But  if  too  large  an  excess  of  alkali  be  left  in  the 
glass,  it  will  attract  water  from  the  atmosphere,  and  be  partly  dissolved  ;  and  to  this  cause 
may  be  attributed  the  decay  of  some  old  glass.  Indeed,  a  certain  proportion  of  alkali 
fused  with  the  silica  will  make  a  glass  that  will  even  completely  dissolve  in  water. 

Sect.  III. 

PEOCESS  OF  GLASS-BLOWING. 

1342.  The  general  process  employed  in  the  manufacture  of  glass  is  the  following ;  premising 
that  all  those  who  have  never  yet  witnessed  it  should  take  the  first  opportunity  of  visiting 
a  glass  house,  since  no  verbal  description  alone  can  convey  a  perfect  idea  of  the  extraor- 

dinary, and  apparently  almost  magical,  dexterity  by  which  all  the  various  articles  of 
glass  in  daily  use  are  made.  Glass-houses  are  commonly  large  conical  buildings,  from  60 
to  100  feet  high,  and  from  .50  to  80  feet  in  diameter,  having  the  furnace  in  the  centre. 

1343.  When  the  materials  are  properly  prepared  by  a  process  called  fritting,  yiYiich  15  a 
commencement  of  vitrification,  they  are  thrown  into  a  large  kind  of  crucibles  or  pots, 
which  have  been  previously  brought  to  a  white  heat  in  the  furnace  in  which  the  fusion  is 
made.  Great  care  is  bestowed  in  the  fabrication  of  these  crucibles  or  glass  pots,  as  they 
must  resist  the  most  intense  heat  without  melting  or  cracking.  They  should  consist  of 
five  parts  of  the  best  Stourbridge  fire-clay,  and  one  part  of  old  broken  crucibles  ground  to 
powder,  and  a  red  clay.  Great  nicety  is  required  in  kneading  and  mixing  these  together, 
for  the  breaking  of  a  pot  would  be  a  serious  accident.  They  are  about  forty  inches  deep 
and  wide,  and  from  two  to  four  inches  in  thickness.  In  about  thirty  or  forty  hours  the 
materials  melt,  and  gradually  a  white  porous  scum  rises  to  the  surface,  called  glass  gall : 
this  consists  of  salts  and  various  impurities  in  the  glass,  which  is  not  perfect  untU  the 
■whole  of  this  is  removed  :  it  is  purchased  and  used  by  the  refiners  as  a  powerful  flux.  To 
ascertain  the  purity  of  the  glass  a  little  is  taken  out  from  time  to  time.  A  very  intense 
heat  is  necessary,  because  the  alkali  will  not  combine  with  the  silica  until  the  carbonic 
acid  and  water  are  completely  driven  off,  and  it  retains  the  last  portion  of  these  with 
remarkable  obstinacy  :  when  that  is  effected  the  combination  and  fusion  take  place.  The 
fuel  employed  in  this  country  is  coal :  in  France  they  use  wood.  In  the  glass-houses  the 
workmen  are  employed  day  and  night,  because  it  is  necessary  that  the  work  should  go 
on  without  intermission  till  all  the  melted  glass  in  the  furnace  is  exhausted. 

1344.  Every  ohject  of  glass,  plate  glass  excepted,  is  forvicd  from  a  hollow  globe  tltat  has 
been  produced  by  blowing.  The  principal  implement  used  by  the  glass-blower  is  an  iron 
tube  about  five  feet  long.  This  he  dips  into  the  pot  with  melted  glass,  which  has  been 
suffered  to  cool  till  it  has  acquired  the  proper  consistence,  as  at  first  it  is  too  fluid,  and  a 
proper  quantity  of  material  is  taken  out  adhering  to  it.  The  workman  now  applies  his 
jnouth  to  the  tube,  and  blows  strongly  through  it,  causing  the  glass  to  be  distended  by 
degrees  into  a  hollow  globe.  By  alternately  heating  this  again  at  the  mouth  of  the  fur- 

nace, blowing  it  larger,  and  occasionally  rolling  it  upon  a  flat  table,  and  fashioning  and 
cutting  it  with  various  tools,  the  plastic  substance  is  at  last  skilfully  made  into  all  the 
various  articles  in  use.  As  soon  as  the  various  pieces  are  finished,  they  are  put  into  the 
annealing  furnace,  where  they  are  heated  to  a  particular  temperature,  and  then  sufiered 
to  cool  very  gradually. 

1345.  Glass,  brittle  as  it  is,  would  be  much  more  so  were  it  not  annealed;  the  annealing 
consists  in  again  heating  the  various  articles  of  glass  and  letting  them  cool  very  slowly, 
and  when  this  operation  is  imperfectly  performed,  it  is  more  brittle  than  ordinary  ; 
•window  glass  in  that  state  cuts  badly  with  the  diamond,  and  often  flies  in  a  direction 
different  from  that  which  was  intended. 

Sect.  IV. 

PROPERTIES  OF  GLASS. 

1346.  Glass,  when  well  made,  is  perfectly  transparent  and  colourless.  It  is  very  brittle 

•when  cold,  but,  by  the  application  of  a  high  degree  of  heat,  it  becomes  so  flexible  and 
tenacious  as  to  be  readily  fashioned  into  any  form  that  fancy  may  dictate,  or  may  be  made 
so  fluid  as  to  be  pressed  into  moulds.  Its  ductility  is  so  great,  when  soft,  that  it  can  be 

drawn  out  or  spun  into  elastic  threads  of  extreme  fineness,  and  these  retain  their  ela.sticity 

for  any  length  of  time.   Glass  is  absolutely  impermeable  to  air  and  water,  even  under  any 



'  CuAV.  XVI. GLASS. 
305 

.  degree  of  pvessui-e  :  and  we  mention  this  fact  the  more  particularly,  because  many  persons 
:  suppose  that  some  fluids  can  pass  through  glass  under  certain  circumstances  ;  but  this  is 
:  an  error.  What  has  led  to  this  erroneous  idea  has  probably  been  observing  that  drops  of 
I  liquids  sometimes  appear  upon  the  outsides  of  vessels,  and  the  supposition  that  they  must 
1  have  passed  through  the  glass  :  but  in  such  cases  these  drops  are  generally  precipitations 
.  of  water  from  the  atmosphere  upon  the  cold  glass  in  the  manner  of  dew,  or  some  of  the 
1  liquid  having  got  through  the  cork.  Another  valuable  property  of  good  glass  is,  that 
i  it  cannot  be  corroded  by  any  liquid  except  one,  the  fluoric  acid :  hence  vessels  formed  of 
iit  are  capable  of  containing  all  kinds  of  fluids,  even  acids,  without  any  injury,  which  is 
1  not  the  case  with  metal  and  other  substances  :  and  its  transparency  enables  us  to  judge 
I  of  the  state  of  the  fluid  within.  As  it  is  not  acted  upon  by  any  ordinary  liquids,  it 
i  imparts  no  taste  of  any  kind  to  what  is  kept  in  it,  and  from  its  smooth  unalterable  surface 
i  rt  is  easily  cleaned,  and  its  transparency  enables  us  to  see  whether  the  vessels  are  perfectly 
:  so.  No  other  substance  has  these  valuable  properties,  from  which,  however,  it  must  be 
:  admitted  that  its  great  brittleness  is  &  considerable  drawback.  It  may  be  observed  that 
i  glass,  when  well  made,  although  so  easily  broken  by  mechanical  violence,  is  absolutely 
1  unchangeable  by  decomposition  in  the  greatest  length  of  time.  It  is  therefore  now  used. 
I  for  enclosed  medals  and  other  objects  that  are  placed  in  the  foundations  of  buildings,  for 
I  the  information  of  remote  posterity.  Many  attempts  have  been  made  to  destroy  the 
!  brittleness  of  glass,  and  to  render  it  malleable,  but  without  the  least  success.  Glass, 
I  though  brittle,  is  considerably  hai-d,  but  not  so  much  so  but  that  it  can  be  ground  by 
>  other  substances  harder  than  itself,  as  sand,  emery,  &c.,  and  it  is  polished  by  using  finer 
:  and  finer  powders.  This  property  renders  it  capable  of  admitting  of  much  ornamental 
•  work,  by  cutting  in  vessels  of  various  kinds,  which  very  much  increases  its  beauty  ;  and 
i  it  may  thus  also  be  formed  into  lenses  for  spectacles,  telescopes,  and  microscopes,  instru- 
I  ments  which  have  enlarged  the  bounds  of  human  knowledge  to  a  most  extraordinary  degree. 

1347.  Glass  is  one  of  the  most  elastic  bodies  in  nature.  This  elasticity  may  be  well  seen 
i  in  a  bunch  of  spun  glass  used  as  ornament,  and,  on  account  of  its  great  elasticity,  it  has 
1  been  even  employed  as  a  watch-spring.  This  elasticity  may  also  be  perceived  in  the  well- 
1  known  musical  glasses,  which  consist  of  goblets  filled  partly  with  water  ;  when  the 
'  wetted  finger  is  drawn  over  the  edges  of  these  glasses  a  musical  note  is  produced,  and  the 
'  vibrations  of  the  glass  may  be  distinctly  seen  by  means  of  the  water. 

1348.  Silica  and  alkali  are  nut  the  only  substances  from  which  glass  may  be  made. 
1  Borax  has  long  been  known  to  be  the  most  powerful  flux  for  silica,  and  its  high  price  in 
I  this  country  is  the  only  objection  to  its  general  use  ;  but  a  certain  quantity  of  it  is  always 
I  employed  in  the  finer  kinds  of  plate  glass,  and  those  other  kinds  of  the  manufacture  that 
,  are  required  to  be  absolutely  free  from  specks  and  bubbles.  Glass  made  with  it  flows 
I  remarkably  thin,  and  fit  to  be  cast  into  a  mould.  In  consequence  of  various  experiments 
I  made  lately  to  improve  the  glass  for  optical  instruments,  boracic  acid  has  been  substituted 
I  for  alkali,  and  glass  has  been  made  of  that  and  silica,  which  is  more  free  from  imper- 
t  fections  than  flint  glass.  The  composition  of  some  made  by  Mr.  Faraday  is  boracic  acid 
;24,  silica  16,  protoxide  of  lead  112. 

Sect.  V. 

VARIOUS  KINDS  OF  GLASS  IN  COMMON  USE. 

1349.  There  are  several  different  kinds  of  glass  in  common  use,  manufactured  for 
■  various  purposes.  I.  Flint  glass ;  2.  Window  glass  ;  3.  Plate  glass  ;  4.  Bottle  or  common 
I  gi'cen  glass.    We  shall  consider  each  of  them  separately. 

1350.  Flint  glass  derives  its  name  from  having  been  made  originally  from  flints  calcined 
;  and  ground,  and  then  fused  with  alkali.  Flint,  it  must  be  observed,  consists  wholly  of 
i  siliceous  earth.    But  it  is  now  found  that  fine  vehite  sand,  which  consists  of  small  grains 
i  of  quartz,  also  siliceous,  answers  the  purpose  better,  and  the  flints  are  laid  aside,  although 
1  the  name  is  retained.  The  very  white  sand  found  at  Alum  Bay,  in  the  Isle  of  Wight, 
;  and  at  Lynn,  in  Norfolk,  are  made  use  of  instead.  Flint  glass  is  the  most  beautiful  kind, 
;and  is  that  which  is  always  used  where  cutting  is  required.  It  is  distinguished  from  the 
I  other  kinds  of  glass  by  having  in  it  a  certain  proportion  of  oxide  of  lead,  to  which  it 
1  owes  some  of  its  most  valuable  properties,  particularly  its  greater  density,  by  which  it 
1  refracts  the  light  more  strongly,  and  consequently  exhibits  more  beautifully  the  blue,  red, 
;  and  yellow  rays  in  cut  ornaments.  It  is  also  softer  than  other  glass,  which  renders  it 
'  easier  to  cut  and  to  polish. 

1351.  Every  manufacturer  has  some  particular  ideas  respecting  what  he  thinks  the  best 
j  proportion  for  his  materials;  but  the  usual  mixture  for  flint  glass  is,  fine  white  sand  120 
1  parts;  well  purified  pearlash  40;  litharge,  or  red  lead,  35  parts;  nitre,  and  a  small  quan- 
I  tity  of  the  black  oxide  of  manganese,  13.  Some  flint  glass  analysed  by  Mr.  Faraday 
!  gave,  in  lOO  parts,  silica  51-93-,  oxide  of  lead  33-38,  potash  13-77,  with  minute  portions  of I  other  substances. 

X 
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1352.  Great  care  is  taken  to  select  the  sand  for  the  purpose.  It  is  then  well  washed 
and  calcined,  and  mixed  with  very  good  alkali.  The  process  of  blowing  and  fashioning 
the  various  articles  is  such  as  we  have  already  noticed  in  a  general  manner.  If  it  be 
required  to  give  an  article  some  form  not  attainable  by  the  ordinary  methods,  a  mould 
is  provided,  into  which  the  glass  is  placed  when  blown,  and  where  it  receives  an  im- 

pression with  as  much  facility  as  wax. 
1353.  Of  flint  glass  are  made  all  our  decanters,  goblets,  and  the  usual  drinking  glasses; 

in  short,  all  the  glass  brouglit  to  table.  This  is  the  only  glass  employed  for  optical  pur- 
poses, for  making  the  glasses  for  telescopes,  spectacles,  and  other  instruments  ;  conse- 

(juently  great  endeavours  have  been  made  to  improve  its  quality.  Of  this  glass  also  are 
made  thermometer  and  other  tubes  used  by  the  chemist,  which  are  sometimes  extremely 
fusible,  so  as  to  be  easily  bent  by  means  of  heat  into  any  form,  and  to  be  worked  by  the 
blowpipe  into  various  ornaments. 

1354.  Window  glass  differs  from  flint  glass  in  containing  no  metallic  oxide,  except 
a  little  manganese  to  destroy  the  green  colour  derived  from  combustible  matter  or 
iron  in  the  materials.  It  is  harder  than  flint  glass,  and  would  not  be  so  easily  formed 
into  various  shapes.  There  are  two  kinds  of  window  glass  in  common  use,  of  which  the  best 
is  termed  crown  glass  ;  the  inferior  sort  is  called  hroad  glass.  These  differ  in  their  com- 

position and  mode  of  manufacture.  The  composition  of  crown  glass  some  years  ago 
was,  fine  Lynn  sand  6  bushels,  kelp  12  bushels.  In  the  excellent  crown  glass  formerly 
made  at  Radcliffe  Highway,  London,  Spanish  barilla  was  used  as  the  alkali  instead  of 

■  kelp  ;  but  soda  is  now  generally  employed  in  the  manufactories. 
1355.  To  make  crown  glass,  the  materials  are  first  subjected  to  an  operation  called 

frilting.  For  this  purpose,  they  are  thoroughly  mixed  and  calcined  for  about  two  hours 
in  a  degree  of  heat  not  equal  to  that  of  complete  fusion,  but  sufficient  to  render  them 
pasty,  and  they  are  well  stirred  for  three  hours  more,  that  they  may  be  thoroughly 
incorporated.  This  occasions  the  dissipation  of  what  volatile  and  gaseous  matters  there 
may  happen  to  be  present.  When  in  this  pasty  state,  the  mass  is  of  a  greyish-white 
colour  ;  and  while  soft  it  is  cut  into  brick-shaped  pieces,  which,  after  cooling,  are  piled 
vip  for  use.  By  long  keeping,  an  efflorescence  of  soda  appears  on  the  surface,  and  the 
glass-makers  consider  it  as  improved  by  lying  by  some  time.  These  pieces  of  frit  are  put 
into  the  melting  pots,  old  glass  being  piled  up  with  them,  and  the  heat  of  the  furnace  is 
increased  so  as  to  bring  the  whole  into  fusion.  The  glass-blower  now  dips  his  iron  tube 
into  the  melting  pot ;  and  having  gathered  as  much  glass  round  the  end  of  his  iron  tube  as 

Fig.  495.  .^'^        is  sufficient  to  form  a  fable  of  glass,  he  blows  it 
into  a  ball  in  the  usual  way,  and  works  this 
into  the  form  of  a  pear,  a.  Jig.  495.  Having 
done  so,  he  next,  by  pressing  its  end  against 
a  flat  surface,  gives  it  the  form  h,  which  is 
called  bottoming.  He  now  heats  it  again  at  the 
mouth  of  the  furnace  hole,  and  by  whirling  it 
round,  brings  it  to  the  shape  c,  the  bottom  being 
more  extended  than  it  was.  Another  work- 

man now  takes  out  some  melted  glass,  d.  upon 
the  end  of  another  smaller  rod,  and  attaches  it 
while  hot  and  soft  to  the  middle  of  the  flat 
bottom  thus  produced.  The  first  workman 
next  touches  his  glass  at  the  spot  where  it  is 
attached  to  his  blowing- rod  c,  with  a  cold  iron 
which  has  been  dipped  in  water,  which  causes 
  the  glass  to  crack  at  that  place,  and  then  the  rod 

is  easily  detached  from  the  glass,  which  has  now  an  opening  where  the  fracture  took  place. 

Taking  now  hold  of  the  smaller  rod  d,  the  glass-blower  presents  the  glass  with  the  small 
hole  at  c  to  the  heat  of  the  furnace,  and  keeps  whirling  it  round  more  and  more  rapidly. 

This  causes  the  diameter  of  the  bottom  to  increase  by  the  centrifugal  force,  as  well  as  the 

opening  which  has  been  made  ;  and  when  the  whole  has  assumed  the  form  at  <?,  the  glass  flies 

open  in  a  surprising  manner  with  some  noise,  (i?A\<n\  flashing,  and  presents  the  appearance 

of  a  simple  disc  i.  This  last  part  of  the  process  strikes  the  stranger  with  astonishment, 

and  he  is  ready  to  expect  the  whole  to  fly  into  pieces.  However,  by  turning  more  slowly 

in  the  air,  the  glass  cools  gradually  in  the  form  of  a  disc,  or  circular  flat  table,  until  it  is 

solid.  The  place  in  the  centre  of  the  circle  where  the  rod  is  attached  is  the  knot  often 

seen  in  glass  panes  called  a  btilVs  eye.  The  glass  is  now  sent  to  the  annealing  furnnce, 

where  it  is  annealed  with  great  care,  lest  it  should  warp.  From  these  discs,  called 

tables,  the  ordinary  panes  of  crown  glass  arc  cut  by  a  diamond,  and  it  is  obvious,  tliat 

the  larger  the  disc,  the  larger  pieces  they  will  afford.  Notwithstanding  the  care  em- 
ployed in  this  process,  all  the  tables  of  gUiss  are  not  of  the  same  quality,  and  some  will  be 

flatter  and  freer  from  blemishes  than  others,  and  will  therefore  enable  the  glass-cutter  to 
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cut  Inrn-er  panes  of  good  glass  out  of  thera,  on  which  account  crown  glass  is  sorted  into 

firsts,  seconds,  and  thirds,  which  vary  in  price  according  to  the  quality.  This  kind  of glass  is  peculiar  to  England. 
13.56.  Broad  or  spread  qlass  is  an  inferior  window  glass,  called  also  green  window  glass, 

and  is  made  from  somewhat  less  pure  materials  :  fine  sand  5  hushels  ;  kelp  1 1  bushels  ; 
slacked  lime  5  bushels.  But  the  inferiority  of  these  alkalies  does  not  prevent  them  from 

dissolving  the  silica  into  a  good  glass,  though  less  beautiful  than  the  last  kind.  The 
carbonaceous  matter,  which  would  injure  its  colour,  is  chiefly  burned  out,  and  separated 

in  the  first  process,  called after  which  the  materials  are  thrown  into  the  melting 
pots.  This  glass,  when  of  the  commonest  sort,  has  always  more  or  less  of  a  greenish  tint 
from  the  iron  which  exists  naturally  in  the  ingredients,  and  it  is  liable  to  be  altered  by 
long  exposure  to  the  weather,  particularly  in  places  where  noxious  effluvia  occur,  such  as 
sulphuretted  hydrogen.  This  may  be  frequently  perceived  in  old  cottages,  and  other 
buildings  where  it  has  been  used.  At  present  this  kind  is  little  employed,  the  price  being 
nearly  the  same  as  inferior  crown,  which  is  much  preferable  to  it.  It  is,  however,  found 
particularly  useful  to  glass  stainers.  The  manner  of  making  it  is  different  from  that  of 
crown  glass.  The  glass-blower  having  formed  a  hollow  sphere  by  blowing,  stops  up  the 
end  of  his  tube  through  which  he  blew,  and  holds  the  hollow  globe  at  the  mouth  of  the 
furnace,  when  the  air  within  the  glass,  expanding  by  the  heat,  bursts  it  in  a  rent,  which 
is  completed  by  shears.  The  glass  is  then  flattened  upon  a  table,  and  detached  from  the 
tube.  The  flattening  cannot  be  performed  very  perfectly,  which  is  the  cause  of  many 
defects  in  the  tables,  which  have  usually  a  wrinkled  surface. 

1357.  Plate  glass  is  made  in  two  modes.  One  kind  is  made  by  blowing;  the  other  is 
by  casting,  or  causing  the  glass  to  flow  on  a  smooth  table  in  the  same  manner  as  sheet 
lead.  The  materials  for  this  kind  of  glass  are  very  well  selected,  consisting  of  fine  white 
sand,  soda,  and  lime,  the  latter  substance  having  likewise  the  quality  of  a  flux.  Soda  is 
preferred  to  potash,  because  it  makes  the  glass  flow  thinner.  Parkes  recommends  the 
following  proportions :  —  Lynn  or  Alum  Bay  sand  720  parts  ;  alkaline  salt,  containing  10 
per  cent,  of  soda,  450  ;  quicklime  80  ;  nitre  25  ;  broken  pieces  of  plate  glass  425. 

1358.  Plate  glass  made  by  blowing  is  sometimes  called  British  sheet  glass.  A  globe  is 
first  formed  as  in  the  oitiinary  processes ;  then  this  is,  by  rolling  on  a  table  and  further 
heating  and  blowing,  converted -into  a  cylinder,  which  is  at  length  cut  open  by  a  pair  of 
shears  and  laid  out  flat.  The  great  weight  of  the  glass  prevents  these  from  being  made  of 
a  large  size :  plates  that  are  blown  cannot  be  properly  made  above  forty-five,  or  at  most 
fifty,  inches  in  length,  and  with  a  proportionate  breadth  ;  if  made  larger,  they  are  too  thin, 
and  are  besides  liable  to  warp,  which  injures  their  value  for  mirrors,  as  they  distort 
the  objects  viewed  in  them. 

1359.  Mirrors  of  glass  were  first  manufactured  by  the  Venetians,  who  long  kept  the  art 
a  secret.  These  glasses  were  blown,  and  they  supplied  all  Europe,  but  by  this  process 
perfect  glasses  could  not  be  produced  more  than  fifty  inches  long. 

1360.  The  best  plate  glass  is  made  by  casting.  The  art  of  casting  glass  was  invented 
in  France  by  Thevart,  in  1688,  and  the  manufactory  established  at  St.  Gobin  still  exists. 

A  sufficient  quantity  for  the  plate  required  is  melted  in  a  vessel  called  a  curvette :  and  a 
very  solid  table  is  provided,  sometimes  of  iron,  to  cast  the  fluid  glass  upon.  The  curvette 
is  brought  by  means  of  a  crane  to  the  table,  which  is  surrounded  by  a  low  ledge,  and 
the  glass,  after  being  poured  out  upon  it,  is  smoothed  and  made  of  equal  thickness  while 
hot,  by  a  hot  roller  that  passes  across  from  one  ledge  to  another.  The  plate  when  cool  is 
annealed,  and  squared  by  cutting  with  a  diamond.  The  surface  is  then  ground  quite  flat 
by  flint  powder  and  emery,  and  polished  by  crocus  martis  well  washed.  There  is  gi'eat 
difficulty  in  procuring  large  plates  quite  free  from  flaws,  and  when  any  are  perceived  after 
the  plate  is  cast,  it  is  diminished  by  taking  off  a  part,  and  this,  perhaps,  may  do  for  a 
smaller  mirror  ;  but  several  castings  may  be  required  before  they  can  procure  one  of  the 
full  size  required. 

At  present  the  principal  manufactory  of  plate  glass  in  this  country  is  at  Ravenhead  near 
Prescot  in  Lancashire.  The  company  to  which  this  belongs  is  incorporated  by  charter, 
and  mirrors  are  made  equal  to  any  in  the  world.  Their  ofiice  is  in  Albion  Street,  Black- 
friars  Bridge,  London.  The  following  table  exhibits  the  sizes  and  prices  of  plate  glass 
made  by  them. 

Dimensions. Snrfnce  in 
square  Inches. 

Price. Dimensions. Surface  in 
square  Inches. 

Price' 

£  t. rf. i    «.  d. 
00  inches  by  30  inches 

1-800 
10  10 1 100  inches  by  GO  inches 

COOO 
G3  15  1 

fiO  — 40  _ ii'lOO IG  3 5 100       _      70  — 
7-000 80   8  2 

fiO  — .■iO  _ 3  000 22  10 5 100       _      80  — .    8  000 98   4  10 
70  _ 50  _ 

S-.'jOO 28  7 
8 132       _       84  — 

11 -(188 20n   8  0 
SO  — SO  — 4  000 .34  14 

10 
IGO       _       80  — 

12-800 246  15  4 
100  — 50  — 

6-noo 
48  n 8 

X  2 
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From  this  table  it  will  be  seen  that  the  price  is  not  simply  by  the  superficial  foot  or 
inch,  as  in  many  other  materials,  but  that  it  increases  by  the  square  inch  according  to  the 
size  of  the  plate. 

It  has  been  observed  that  some  plate  glass  acquires  a  purple  tinge  by  exposure  to  the 
sun's  rays,  and  that  this  takes  place  so  rapidly  as  to  be  distinctly  seen  at  the  end  of  one  or 
two  years  in  plates  that  were  colourless  when  new.  We  may  point  out  as  a  proof  of  the 
great  increase  of  wealth  and  luxury,  the  use  of  plate  glass,  not  only  in  mirrors,  but 
likewise  in  windows  of  houses  of  the  higher  class,  and  even  in  those  of  shops,  which 
it  is  not  uncommon  to  see  in  London,  consisting  only  of  two  or  three  panes  of  plate  glass, 
and  sometimes  a  single  pane  of  great  size. 

1361.  German  plale  was  a  large  variety  of  well-made  glass  formerly  imported,  chiefly 
for  the  purpose  of  covering  drawings  and  prints;  but  England  is  now  independent  of  any 
foreign  manufacture  of  glass.  The  German  plate  was  made  by  blowing,  as  above  described. 

1362.  Common  bottle  glass  is  of  a  dark  or  dirty  green  colour,  and  fonns  the  largest 
quantity  of  glass  made  in  Britain.  Its  composition  varies  in  different  parts  of  the  kingdom, 
being  made  of  coarse  sand,  lime,  and  clay,  with  any  alkaline  refuse  that  can  be  procured, 

such  as  soap-makers'  waste  ashes.  Large  quantities  of  this,  as  well  as  the  other  kinds  of 
glass,  are  made  at  Newcastle  on  accoimt  of  the  cheapness  of  coal,  of  which  only  the  small 
refuse,  called  slack,  is  used,  being  found  sufficient,  and  which  there  costs  little  more  than 
the  carriage.  Lime  and  sea-sand  are  the  materials  usually  employed  for  this  glass  at 
Newcastle,  the  mass  being  frequently  wetted  with  salt  water,  the  soda  of  which  is  useful 
in  assisting  the  fusion.  Bottle  glass  is  a  hard  well  vitrified  glass,  and  will  resist  the 
corrosion  of  acid  liquors  better  than  flint-glass,  and  is  not  so  easily  softened  by  heat, 
having  no  lead  in  its  composition.  The  green  colour  is  owing  to  iron,  which  is  naturally 
mixed  with  the  materials.  In  some  countries  it  is  made  by  fusing  basalt.  On  account  of 
the  coarseness  of  the  materials  of  which  bottle  glass  is  made,  there  is  frequently  much  car- 

bonaceous matter,  and  this  during  the  fusion  is  burned  and  converted  into  carbonic  acid  gas, 
which  gets  enveloped  in  the  pasty  soft  glass,  occasioning  bubbles  and  blisters  which 
frequently  injure  and  disfigure  it.  It  is  necessary,  therefore,  to  keep  up  the  heat  after  the 
materials  are  melted,  until  the  carbon  is  consumed.  Government  will  not  allow  the 
makers  of  this  species  of  glass  to  use  any  but  the  commonest  sand,  lest  the  glass  should 
be  too  good,  and  the  revenue  be  defrauded  by  its  being  applied  to  purposes  for  which  the 
best  glass  is  generally  used,  and  which  pays  a  higher  duty.  Of  this  glass  are  made  bottles, 
garden  bell  glasses,  large  chemical  retorts,  carboys,  &c.  Thin  glass  is  less  liable  to  break 
than  thick  by  sudden  changes  of  temperature,  and  the  common  green  glass  than  the  white : 
hence  the  flasks  of  green  glass  in  which  olive  oil  is  brought,  generally  called  Florence  flasks, 
are  made  very  thin,  and  are  particularly  useful  for  boiling  liquids  where  glass  is  required. 

1363.  The  most  usual  defects  of  window  glass  is  the  waviness  arising  from  an  imperfect 
mixture  of  the  materials,  as  also  the  striaj  or  threads,  knots,  and  bubbles,  which  disturb  the 
rays  of  light  in  passing  through,  and  produce  confused  and  indistinct  vision.  It  is  from  the 
surface  of  polished  plate  glass  being  rendered  absolutely  flat,  that  objects  are  seen  through 
it  without  any  of  that  distortion  which  always  takes  place,  more  or  less,  in  common  glass. 
These  defects  are  so  difficult  to  avoid  entirely,  that  it  has  not  been  possible  hitherto  to 
obtain  a  single  pot  of  glass  absolutely  free  from  them  ;  although  this  is  a  desideratum  in 
those  glasses  which  are  ground  into  lenses  for  telescopes.    Since  the  entire  absence  of 

■  colour  is  one  of  the  qualities  of  perfect  glass,  any  kind  of  tinge  is  an  imperfection.  Glass 
has  sometimes  a  violet  hue  from  too  much  manganese,  or  it  is  green  from  iron  ;  and  an 
overproportion  of  lime  is  apt  to  communicate  to  it  a  smoky  tint.  These. colours  cannot 
always  be  discovered,  except  by  looking  at  the  edge  of  the  glass.  When  window  glass  is 
much  warped,  there  is  not  only  the  inconvenience  of  the  objects  which  are  seen  through 
it  being  distorted,  but  it  frequently  happens  that  it  is  diflicult  to  secure  it  properly  in  the 
sashes  without  using  small  tacks  for  the  purpose,  and  if  the  glazier  is  negligent  the  wet 
gets  in. 

Previous  to  taking  off  a  considerable  part  of  the  duty  on  glass  lately,  a  large  quantity 
of  the  smaller  glass  articles  was  made  in  an  illicit  manner,  and  these  were  generally  of 

bad  quality,  and  imperfectly  annealed  :  it  went  under  the  title  of  "Jews'  glass."  But  it is  said  that  less  of  this  is  made  at  present,  the  price  of  good  glass  being  considerably 
reduced. 

Sect.  VI. 

CUTTING  AND  GRINDING  GLASS. 

1364.  The  art  of  cutting  gla.is  is  much  more  modern  than  that  of  painting  and  staining  it 
At  present  the  richness  aiid  brilliancy  of  our  vessels  of  glass,  which  contribute  so  much 
to  the  ornament  of  our  tables  and  saloons,  arc  owing,  in  a  great  degree,  to  the  elaborate 

and  elegant  manner  in  which  they  are  cut.  The  cutting  is  effected  by  wheels  driven 
by  considerable  power,  the  glass  being  held  to  the  wheels.    The  first  cutting  is  with 
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■wheels  of  stone,  then  with  iron  wheels  covered  with  sharp  sand  or  emery;  it  is  then 

polished  in  the  same  manner  by  putty,  or  oxide  of  tin.  To  prevent  too  much  heat 

beinn-  excited  by  the  friction,  a  sraaU  stream  of  water  is  kept  constantly  running  on  the 

glass"    In  large  manufactories  the  wheels  are  urged  by  a  steam  engine. 
1.165.  Glass  may  be  ground  by  hand  on  any  coarse-grained  sandstone,  or  with  sand,  or 

with  emery  and  water.  ...  ,    .    ,   ..        ,  . 
1366.  Panes,  or  flat  pieces  of  glass,  may  be  divided,  when  a  glazier  s  diamond  is  not  at 

hand,  by  making  a  notch  with  a  file  and  carrying  a  piece  of  hot  charcoal  in  the  line  in 
which  it  is  wished  the  fracture  should  proceed.  The  charcoal  must  be  kept  alive  with 
the  breath.    A  red  hot  iron  will  also  do. 

13G7.  The  art  of  casting  in  glass  has  lately  arrived  at  such  perfection  that  many  articles, 
such  as  small  plates,  salt-cellars,  &c.,  now  almost  rival,  at  first  sight,  those  that  are  cut; 

and  glass  casting  has  one  advantage  over  glass  cutting,  that  certain  ornaments  can  be 
cast  that  could  not  be  cut  with  the  wheel :  but  no  casting  has  yet  quite  equalled  the 

sharpness  and  beauty  of  cut  glass,  and,  indeed,  cannot  bear  close  comparison  with  it. 

Sect.  VII. 

COLOURED  GLASS  AND  ENAMEL. 

1368.  Coloured  glass  is  perhaps  nearly  as  ancient  as  the  material  itself.  Egyptian 
mummies  are  found  decorated  with  coloured  glass  beads,  which  must  be  3000  years  old. 
Several  examples  of  coloui-ed  glass  have  been  found  among  the  ruins  of  antique  buildings, 
which  prove  the  skill  of  the  ancients  in  this  art.  The  oldest  specimens  of  coloured  glass 
in  churches  resemble  a  kind  of  mosaic,  and  were  composed  of  panes  of  glass  that  had 
been  coloured  throughout  in  making,  joined  together  by  lead. 

1369.  But  the  modern  method  of  painting  on  glass,  or,  as  it  is  called,  staining  glass,  consists 
in  the  application  of  colours  to  the  surface  of  uncoloured  glass,  and  then  exposing  them 
to  heat  in  a  fiiniace,  by  which  the  colours  strike  into  the  glass  and  are  permanently  fixed. 
The  colours  are  the  same  as  those  used  for  enamel,  and  are  united  with  some  substances 
which  serve  as  flux.  Only  three  colours,  orange,  red,  and  yellow,  can  be  floated  on  as 
stains ;  all  the  others  are  hatched  on  by  the  strokes  of  a  brush.  Oil  of  spike  is  generally 
used  to  work  with  the  colours. 

So  far  from  the  art  of  painting  of  glass  being  lost,  as  some  have  stated,  it  is  now 
practised  in  greater  perfection  than  ever,  with  the  exception  of  a  fine  scarlet,  seen  in  old 
churches,  which  it  is  said  cannot  now  be  produced  of  equal  richness.  Pictures  in  stained 
glass  are  executed  with  a  vigorous  and  natural  effect  of  light  and  shadow  entirely  unknown 
to  our  ancestors.  Lately,  a  .great  deal  of  coloured  glass  of  the  richest  hues,  in  a  great 
variety  of  utensils  for  the  table  and  the  boudoir,  has  appeared  in  the  London  shops. 
These  are  chiefly  of  Bohemian  manufactm-e,  although  we  are  beginning  to  imitate  them. 
Some  of  these  vessels  are  of  elegant  forms,  and  often  gUt  with  delicate  ornaments.  In 
some  of  them,  coloured  glass  ornaments  are  laid  on  vessels  of  colourless  glass. 

1370.  Opaline  glass  is  of  a  semi-transparent  opaline  hue,  used  for  various  ornamental 
articles,  chiefly  for  the  boudoir.  The  effect  is  produced  by  adding  to  the  best  glass  a 
small  quantity  of  oxide  of  tin,  or,  what  is  better,  phosphate  of  lime,  or  well  burnt  bone  ash. 

1371.  Glass  ornaments  of  two  colours  are  now  made  in  the  following  manner.  Sufficient 
glass  of  one  colour  is  collected  on  the  working  table  for  blowing,  and  is  then  dipped  into 
a  pot  of  another  coloured  glass.  This  mass  is  then  blown  and  moulded  into  a  vessel  of 
the  required  shape,  and  the  exterior  coating  being  cut  away  in  parts  by  the  glass  cutter, 
the  inner  glass  is  exposed  to  view.  In  this,  therefore,  the  projecting  parts  will  be  of  one 
colour,  and  the  cut  parts  of  another,  the  effect  of  which  is  often  extremely  elegant. 

1372.  An  ornamental  glass  resembling  medallions,  crests,  or  other  ornaments  let  info 
transparent  glass,  is  made  thus.  The  ornament  to  be  let  in  is  moulded  in  a  peculiar  kind 
of  clay,  and  is  introduced  by  the  glass  maker  into  the  glass  while  soft,  having  then  the 
appearance  of  unburnished  silver.  Glass  door  handles,  decanters,  girondoles,  and  other 
articles  made  of  flint  glass  are  thus  ornamented  with  arms,  crests,  medallions,  &c. 

1373.  Enamel  is  a  glass  rendered  opaque  by  having  an  admixture  of  oxides  of  metals  with 
a  flux.  For  the  white  enamel  of  the  dial  plates  of  clocks  and  watches  oxides  of  tin  and 
lead  are  employed ;  and  coloured  enamels  are  used  for  making  a  number  of  ornamental articles. 

In  painting  in  enamel  the  colours  are  formed  of  this  basis  and  mixtures  of  the  oxides  of 

various  metals,  as  iron,  copper,  manganese,  &c.  "When  these  are  finely  levigated  and 
laid  upon  an  enamel  ground,  heat  is  api)licd  sufficient  to  flux  them,  and  thus  they  sink 
into  the  ground,  and  become  permanently  fixed.  This  kind  of  painting  is  highly  esteemed 
on  account  of  its  perfect  durability.  The  art  of  enamelling  is  of  great  antiquity,  and 
probably  coeval  with  that  of  making  glass.  That  it  was  practised  by  the  Egyptians  is 
evident  from  specimens  found  with  their  mummies.    From  them  it  passed  to  the  Greeks X  3 
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and  Romans,  the  latter  of  -whom  introduced  it  into  this  country.  Various  Roman,  British, and  Saxon  enamelled  trinkets  have  been  found  in  England  ;  and  a  gold  cup  ornamented 
witli  enamel,  given  by  King  John  to  the  corporation  of  Lynn  in  Norfolk,  is  still  preserved. Enamelling  is  generally  done  upon  grounds  of  metal,  which  must  be  so  difficult  of  fusion 
as  to  resist  the  heat  necessary  to  melt  the  enamel :  gold  is  the  hast,  but  copper  is  most usually  employed. 

The  imitative  enamel  used  for  the  dials  of  Dutch  clocks  is  a  kind  of  japan  painting,  and is  not  formed  of  glass. 
Sect.  VIIL 

glass  beads. 

1374.  The  manufacture  of  glass  beads  is  simple.  A  short  thick  rod  of  coloured  glass 
with  a  hole  made  tlirough  it :  this  is  drawn  out  in  a  heated  state  by  two  men  running 
in  opposite  directions,  and  by  this  very  long  tubes  are  procured  of  the  size  of  the  beads 
required.  These  rods  are  chipped  into  short  pieces  of  the  length  of  the  bead.  The 
perforations  in  the  pieces  are  then  filled  with  sand  and  ashes  by  shaking  them  up  with 
them  in  a  bowl  with  a  little  water.  This  is  done  to  prevent  the  bore  from  filling  up  when 
they  are  subjected  to  heat  to  cause  such  a  degree  of  fusion  as  to  take  ofiF  the  angles  and 
cause  the  beads  to  acquire  a  globular  form.  They  are  afterwards  washed  to  separate  the 
ashes,  and  are  then  strung  by  children.  The  largest  manufactory  in  the  world  for  beads 
is  at  a  place  called  Murano,  very  near  to  Venice.  Inmense  quantities  of  these,  of  above 
sixty  different  kinds,  are  exported. 

For  imitation  pearh,  see  "Jewellery." 
Sect.  IX. 

DUTY  ON  GLASS. 

1375.  The  manufacture  of  glass  is  subjected  to  the  excise  :  but  lately  the  duty  on  flint 
glass  has  been  reduced  from  sixpence  to  twopence  per  pound. 

1376.  Some  enthusiastic  persons  have  imagined  that  we  might  easily  procure  glass  in  any 
quantity,  since  it  may  be  formed  of  the  sand  of  the  sea-shore,  and  the  ashes  of  burnt  sea- 

weeds. But  an  acquaintance  with  the  real  processes  of  a  manufactm-e  will  tend  to  con-ect 
these  speculations.  It  is  not  every  kind  of  sand  that  will  do  for  making  good  transparent 
glass.  It  must  be  purely  siliceous,  and  sand  sufficiently  so  is  very  rare,  and  of  course 
forms  a  valuable  property  to  the  owner  of  the  land  where  it  is  procured.  The  glass- 
maker  must  therefore  pay  a  considerable  price  for  this  material  and  its  carriage  :  or 
should  he  use  inferior  sand,  the  coiTecting  of  the  effects  of  the  impurities,  which  give  a  bad 
colour  to  his  glass,  will  be  still  more  expensive.  Flints  will  do,  but  they  are  not  to  be 
procured  but  in  certain  parts  of  the  country,  and  they  must  be  calcined  and  ground. 
The  siliceous  material  fit  for  a  glass  only  half  transparent,  and  of  a  dark  green  colour,  are 
indeed  extremely  cheap,  consisting  of  impure  sand,  or  even  basalt.  Our  native  alkali 
used  for  glass  is  chiefly  procured  from  kelp  or  from  sea-salt,  but  requires  considerable 
labour  to  produce.  The  vegetable  alkali  is  imported,  and  though  the  woods  of  America 
and  Norway  are  boundless,  yet  the  glass-maker  must  pay  a  high  price  for  his  pearlash. 

The  ashes  which  we  could  make  from  common  weeds,  though  useful  in  washing,  would 
go  a  very  little  way  in  the  manufacture  of  glass.  The  heat  required  for  glass-making  is 
intense  :  but  to  produce  this,  very  large  and  strong  furnaces  are  required  to  be  built  in 
an  expensive  manner,  at  a  cost  of  several  thousand  pounds ;  added  to  which,  workmen 
are  necessary  who  have  acquired  great  skill  by  long  practice,  and  to  whom  high  wages 
must  be  given.  Capital  also  must  be  found,  and  talents  to  conduct  a  manufacture  success- 

fully. When  all  these  circumstances  are  taken  iuto  the  account,  and  none  can  l>e  omitted 
in  fair  reasoning,  it  is  easy  to  perceive  that  there  are  various  natural  limits  to  the  cheap- 

ness of  glass ;  and  that  although  by  the  improvements  in  manufactures,  reduction  of 
duties,  and  other  causes,  it  is  not  difiicnlt  to  contemplate  the  possibility  of  this  very  valu- 

able material  becoming  still  more  abundant,  and  applicable  to  more  purposes  than  it  is  yet 
applied  to,  yet  an  accurate  knowledge  of  the  general  facts  in  its  manufacture  will  correct 
extravagant  expectations.  Semi-transparent  glass,  which  would  admit  a  certain  quantity 
of  light,  without  allowing  objects  to  be  seen  through  it,  might  be  made  at  a  greatly 
cheaper  rate  ;  but  from  what  we  have  stated,  it  is  obvious  that  making  glass  transparent 
and  clear  must  always  be  an  expensive  process. 

Sect.  X. 

GLASS  MIRRORS. 

1377.  Tlie  silvering  of  glass  for  mirrors  is  covering  the  back  of  the  glass  with  a  compo- 
sition or  amalgam  of  tin  and  quicksilver.  There  is  only  one  ])osition  in  which  transpa- 

rent glass,  not  silvered,  even  when  ground  perfectly  flat  and  polished,  reflects  the  rays  of 
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light  so  as  to  becomi;  a  mirror;  but  the  silvering  causes  it -to  reflect  the  light  in  all  posi- 
tions. The  manner  of  applying  the  amalgam  is  peculiar.  The  tin  is  reduced  by  ham- 
mering into  leaves  as  thin  as  paper ;  but  as  any  joinings  in  these  leaves  would  produce 

unpleasant  lines  upon  the  mirrors,  it  is  necessary  to  have  a  single  leaf  of  tin  as  large  as 
the  mirror  to  be  silvered.  The  leaf  is  then  laid  on  a  very  smooth  stone  table  covered 
■with  paper,  and  surrounded  by  a  border  of  wood;  mercury  is  then  poured  over  it  to  the 
thickness  of  a  line,  and  spread  even  with  a  roll  made  of  cloth.    The  glass,  properly 

.  ground  and  polished,  is  now  to  be  slid  in  horizontally  over  the  mercury,  by  one  side  of 
the  wooden  border  being  removed,  but  so  carefully  that  it  shall  not  touch  the  tin,  and 
prevent  any  bubbles  of  air  getting  between.    Care  must  be  taken,  likewise,  that  the  glass 

;  should  push  before  it  any  oxide  of  tin  or  dust  that  may  be  on  the  surface  ;  for  if  this 
:  should  adhere  to  the  glass,  it  would  form  a  blemish  in  the  silvering  that  could  not  be 
remedied.    When  the  plate  of  glass  is  completely  over  the  amalgam,  it  is  allowed  to  sink 

I  upon  it  by  its  weight,  and  the  mercury  that  is  thus  forced  out  flows  into  a  channel  in  the 
■  wooden  border.  The  glass,  being  now  covered  with  flannel,  is  loaded  with  weights 
1  placed  all  over  the  surface,  and  is  at  the  same  time  tilted  a  very  little  to  permit  the  quick- 
:  silver  to  drain  oiF.  After  it  has  remained  in  this  situation  for  a  day,  it  is  gently  raised 
;  and  cautiously  removed,  to  be  set  up  in  a  wooden  frame  for  the  soft  pasty  amalgam  to 
i  harden.  It  is  some  considerable  time  before  this  has  acquired  its  utmost  degree  of  firm- 
1  ness  ;  and  globules  of  fluid  mercury  have  been  seen  to  drip  from  new  mirrors  even  after 
I  they  have  been  set  up  in  a  room  ;  small  portions  of  the  amalgam  are  at  the  same  time 
:  apt  to  be  detached  by  any  sudden  concussion  or  jarring,  —  defects  which  cannot  be  mended 
I  by  any  patching,  without  leaving  lines  of  junction  visible.  Glass  mirrors  have  been 
1  made  by  the  British  Plate  Company  as  large  as  1 60  inches  by  80  inches ;  value,  240/. 

Sect.  XI. 

GLASS  USED  AS  TABLE  FURNITURE. 

1378.  The  use  of  glass  in  furniture  is  too  well  known  to  require  much  illustration. 

■  We  shall  confine  ourselves,  therefore,  to  an  enumeration  of  the  various  articles  in  common 
1  use.  Mirrors  have  been  already  mentioned  for  chandeliers  and  other  holders  for  lights 
i  in  Section  on  Lamps.    Glass  for  the  table  consists  of,  decanters  for  the  usual  wines,  a,  fig. 
■  496. ;  ditto  for  claret,  6 ;  liquor  bottles,r;  water  jugs,  e,  c ;  pickle  glasses,  fZ ;  finger  cups,e; 
( custard  cups,  (/,  e;  cruet  glasses,/,  g,  h,  i;  tumblers,  k,  I;  wine-glasses  of  various  kinds, 
im,  n,  0,  including  those  of  green  glass  ;  butter  basins,  p,  q;  s,  salad  basins,  &c. 

X  4 
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CHAP.  XVII. 

ON  PLATIi. 

Sect.  I. 

GENERAL  REMARKS. 

1379.  There  are  very  few  domestic  establishments  in  -which  the  expense  of  plate  does 
not  form  a  considerable  portion  of  that  of  the  furniture  ;  and  much  judgment  is  required 
in  selecting  it.  Plate  includes  all  those  articles  which  are  made  of  the  precious  metals ; 
table  services  of  all  kinds,  spoons,  forks,  dessert  knives,  ladles,  fish  slices,  candlesticks,' snulfer-stands,  bread-baskets,  waiters,  &c.  Our  object  will  be  to  convey  a  just  idea  of 
the  relative  value  and  qualities  of  articles  of  this  kind  executed  in  various  materials,  by 
treating  in  a  general  way  of  their  manufacture. 

In  the  highest  classes  of  society  whole  services  of  gold  and  silver  are  used  ;  and  in 
almost  all  families  there  are  certain  articles  of  table  furniture  made  of  these  metals :  but 
the  arts  of  gilding  and  plating  are  now  executed  in  such  perfection,  that  much  expense  is 
saved  by  resorting  to  substitutes  with  little  loss  of  appearance.  We  shall  first  treat 
slightly  of  the  business  of  the  goldsmith. 

Sect.  II. 

GOLDSMITH. 

1380.  The  Goldsmith  is  the  artist  who  makes  vessels,  utensils,  and  ornaments  in  gold 
and  silver  ;  for  he  at  present  sometimes  includes  the  silversmith.  In  London  he  employs 
several  persons  under  him  for  the  various  articles  of  his  trade  :  the  jeweller,  the  silver- 
turner,  the  gilder,  the  burnisher,  the  chaser,  the  refiner  and  gold-beater,  are  all  employed 
by  him.  Formerly,  before  glass  was  so  abundant  and  so  beautiful,  drinking  vessels,  made 
of  the  precious  metals,  were  much  more  in  request  among  opulent  persons  than  at  pre- 

sent ;  and  there  was  a  prevailing  taste  for  massive  silver  tankards  and  cups,  which 
extended  even  to  the  taverns  to  such  a  degree,  that  in  169C  the  use  of  silver  plate  (spoons 
excepted)  was  prohibited  in  these  places.  During  the  middle  ages  the  goldsmiths  were 
persons  of  great  importance  :  they  were  the  only  bankers  of  the  time  ;  and  it  was  through 
their  agency  that  sovereigns  and  their  opulent  subjects  transacted  pecuniary  business  with 
one  another.  Many  of  them  excelled  greatly  in  the  fine  arts  ;  of  whom  the  celebrated 
Tuscan,  Benvenuto  Cellini,  was  a  remarkable  example.  It  is  difiicult  to  conceive  the  vast 
amount  of  the  precious  metals  laid  up  in  churches  during  this  period,  in  the  form  of  sta- 

tues, sacred  vessels,  and  votive  gifts. 
1381.  Articles  made  of  gold  are  ornamented  in  two  ways;  either  by  designs  cut  into  the 

work,  and  called  engraving ;  or  by  making  the  orpaments  rise  above  the  surface  in  relief. 
1382.  Engraving  on  gold  was  practised  at  a  very  early  period,  particularly  in  Italy  ;  and 

it  is  a  remarkable  fact  that  it  was  this  kind  of  engraving  that  gave  rise  to  the  art  of  pro- 
ducing prints  by  engraving  on  copper ;  but  it  was  long  before  it  occurred  to  anj'  one, 

that  by  filling  the  lines  so  engraved  with  a  thick  ink,  and  pressing  them  upon  paper,  an 
impression  or  print  could  be  produced :  and  it  was  accident  alone  that  gave  rise  to  this 
valuable  discovery. 

1383.  Wlien  ornaments  were  to  be  in  relief,  they  were  at  first  cast  in  moulds;  and  we 
find  the  terms  molten  and  beaten  gold  used  by  writers  of  antiquity ;  denotmg  that  the 
processes  of  casting  and  hammering  were  employed  in  working  this  metal. 

Articles  are  very  rarely,  however,  now  cast  in  solid  gold,  owing  to  the  great  shrinking 
that  takes  place  on  the  cooling  of  the  metal  in  the  mould,  in  consequence  of  which  it  is 
difiicult  to  obtain  that  sharpness  of  impression  that  is  desirable ;  as  well  as  the  gi-eat 
expense  of  the  metal.  The  most  usual  method  is  to  roll  out  the  gold  into  thin  plates, 
and  to  strike  up  the  figures  in  relief  from  behind.  This  process  is  termed  chasing  or 

embossing,  and  is  a  very  ingenious  part  of  the  goldsmitii's  art ;  to  which  those  of  former times  were  much  indebted  for  the  perfection  of  their  works.  The  vessels  upon  which  it 

was  employed  were  of  extraordinary  value  ;  and  when  these  were  executed  in  the  first 
style  of  art  excited  universal  admiration.  Fine  examples  of  these  may  be  seen  in  the 
superb  table  services  of  the  British  sovereign,  and  in  those  of  the  various  princes  of 

Europe,  as  well  as  in  many  private  hands,  especially  in  the  plate  repositories  of  gold- smiths. .  . 

1384.  To  perform  the  embossing,  the  body  of  the  design  is  bulged  out  from  the  mside 

by  the  application  of  a  hammer  ;'  the  vessel  is  then  filled  up  with  a  composition  of  pitcli 
and  ashes,  and  rested  upon  a  sand  bag.    The  parts  to  be  sunk,  in  order  to  produce  tlu' 
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detail  of  the  design,  are  struck  by  a  haiiimev  and  little  steel  piinclies  ;  and  if  any  parts  are 
required  to  be  raised,  they  are  struck  up  from  the  inside.  By  this  simple  mechanism,  the 
various  parts  of  figures,  foliage,  landscape,  &c.,  are  represented  with  the  greatest  exact- 

ness. It  is  said,  however,  that  this  art  has  declined,  or,  at  least,  that  few  can  be  met  with 
at  present  in  this  country  who  excel  in  it. 

1385.  Gold  is  so  soft  a  metal,  that  it  is  scarcely  ever  used  in  its  purest  state,  from  its  lia- 
bility to  wear  ;  it  is  therefore  hardened  a  little  by  an  alloy  with  other  metals.  But  this 

alloy  would  be  carried  to  excess,  were  every  one  permitted  to  add  as  much  as  he  pleased, 
and  it  would  then  be  very  difficult  to  determine  the  actual  value  of  what  was  called  gold  ; 
the  quantity  of  alloy  is  therefore  restricted  by  law. 

1386.  Goldsmiths  usually  indicate  the  purity  of  gold  in  the  following  manner.  They  sup- 
pose each  article  divided  into  twenty -four  parts,  which  they  call  cara  ts ;  and  if  it  is  pure 

gold,  they  say  it  is  gold  of  twenty-four  carats  ;  but  if  there  is  any  alloy,  then  this  is  de- 
ducted from  the  whole.  Thus,  if  one  twenty-fourth  of  alloy  is  added  to  twenty -three 

parts  of  gold,  they  call  the  mixture  gold  of  twenty-three  carats  ;  if  this  mixture  contain 
four  parts  inferior  metal,  it  will  be  gold  of  twenty  carats  ;  if  it  contain  six,  it  is  of  eighteen 
carats  fine. 

1387.  Plate  is  not  legally  sold  as  gold  or  silver,  except  it  be  of  standard  purity;  and  to 

ascertain  this,  it  is  examined  by  the  assay  master  of  the  Goldsmiths'  Company,  whose 
business  it  is  to  test  aU  works  in  the  precious  metals,  that  the  public  may  not  be  de- 

frauded. If  they  are  found  to  be  sufficiently  pure,  they  are  stamped  with  the  proper 
mark.  The  purity  of  gold  may  be  tried  by  chemical  analysis,  but  a  shorter  method  is 
resorted  to  for  the  purpose.  It  is  sometimes  determined  by  the  touch-stone,  which  is  a 
black  flinty  slate.  This  is  founded  upon  the  fact,  that  a  mark  made  upon  this  stone,  by 
rubbing  a  metal  upon  it,  has  a  colour  peculiar  to  that  metal ;  and  the  colour  of  the  mark 
made  by  pure  gold  is  ditFerent  from  that  made  by  any  of  its  alloys.  Pieces  of  pure  gold 
are  kept,  called  touch  needles ;  and  others  are  likewise  kept  made  of  alloys  in  various 
proportions,  and  by  comparing  the  colour  of  the  marks  made  by  them,  and  by  those  of 
any  article  to  be  examined,  its  degree  of  purity  is  determined. 

1388.  In  purchasing  gold  articles  of  any  kind,  therefore,  it  is  necessary  to  see  that  it  hears 

the  stamp  of  the  Goldsmiths'  Company.  With  respect  to  many  ornaments  made  and  sold 
by  jewellers  without  the  proper  stamp,  and  called  gold,  they  contain  only  a  portion  of  that 
precious  metal,  having  as  much  alloy  as  jewellers  can  possibly  add  without  losing  the 
appearance  of  gold  ;  and  Je!oe//«rs' yo/J,  as  this  is  called,  looks  very  well  when  new,  but 
frequently  soon  tai-nishes,  which  real  gold  never  does.  The  colour  of  pure  gold  is  given 
to  this  alloy  by  a  certain  process,  called  by  the  jewellers  colouring,  by  which,  after  the 
articles  are  manufactured,  the  base  metals  are  destroyed  at  the  surface  by  an  acid,  and  the 
gold  alone  is  visible  :  when  this  superficial  gold  wears  olF,  as  it  will  in  a  little  time,  the 
articles  now  tarnished  may  undergo  the  process  of  colouring  a  second  time,  by  which  the 
gold  colour  is  restored ;  and  even  a  third  time,  if  the  thickness  of  the  article  permits  the 
action  of  the  acid  by  which  the  restoration  is  effected,  which  is  not  always  the  case  with 
ornaments  such  as  chains,  ear-rings,  &c.  Dr.  Macculloch  states  that  the  process  of  re- 
colouring  may  be  effected  by  any  pei'son  without  going  to  the  goldsmith  ;  the  method  is, 
boiling  the  article  in  a  solution  of  pure  ammonia  instead  of  the  acid  the  jewellers  use. 
It  is  to  be  observed,  that  such  articles  as  are  made  only  of  jewellers'  gold,  and  not  stamped 
by  the  assay  master,  not  being  of  standard  purity,  are  of  course  always  of  inferior  value 
to  those  of  the  mint  standard,  or  that  of  gold  coin,  wfiich  has  only  an  alloy  of  two  parts 

in  twenty-four,  whereas  jewellers'  gold  has  an  alloy  of  from  that  to  six  parts  in  twenty- fbur. 

1389.  77ie  gilding  of  metals  is  effected  in  various  ways.  Iron  is  gilt  by  polishing  its 
surface,  and  then  heating  it  till  it  has  acquired  a  blue  colour.  When  this  is  done,  leaf 
gold  is  applied,  slightly  burnished  down,  and  exposed  to  a  gentle  fire,  after  which  it  is 
burnished  again.  Copper  or  brass  may  be  gilt  in  the  same  manner.  Gilding  metals  by 
amalgamation  is  effected  by  forming  the  gold  into  a  paste,  or  amalgam,  with  mercury, 
and  is  chiefly  employed  for  gilding  silver,  copper,  or  brass.  The  metal  being  well  cleaned 
is  dipt  into  the  amalgam,  or  spread  over  with  it,  when  a  quantity  will  adhere  to  the  sur- 

face. The  metal  is  then  exposed  to  the  heat  of  a  furnace,  which  volatilises  the  mercury, 
leaving  the  gold  adhering  ;  this  is  afterwards  burnished.  In  this  way  buttons  and  similar 
articles  arc  gilt. 

Ornamental  figures  may  also  be  delineated  in  gold  upon  steel  by  a  very  ingenious  pro- 
cess, by  means  of  ether.  Gold  is  dissolved  in  nitro-muriatic  acid,  and  a  quantity  of  ether 

is  added,  and  the  mixture  shaken.  The  ether  will  then  take  the  gold  from  the  acid,  and 
an  ethereal  solution  of  gold  will  be  produced,  which  is  separated,  and  applied  to  the  sur- 

face of  the  steel  by  a  camel's  hair  pencil  ;  the  ether  will  evaporate,  leaving  the  gold  on 
the  surface  of  the  steel.  The  metal  is  then  heated,  and  the  gold  burnished.  In  this  way 
sword  blades  are  ornamented.    Instead  of  ether  the  essential  oils  nuiy  be  used. 

1390.  Making  gilt  trinkets  is  now  brought  to  such  perfection,  particularly  at  Birmingham, 
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that  the  use  of  real  gold  is  very  much  diminished.  The  most  elegant  patterns  are  struck 
in  thin  copper,  sometimes  in  London,  and  sent  to  Birmingham  to  be  gilt,  whence  they 
return,  so  as  not  to  be  distinguishable,  in  a  general  way,  while  new,  from  gold,  and,  with 
care,  they  will  last  a  considerable  time  ;  but  when  the  gilding  does  wear  ofF,  the  colour 
cannot  be  restored  as  in  jewellers'  gold  ;  they  must  be  re-gilt,  which  is  seldom  or  never worth  the  while. 

1391.  Lately  a  new  process  has  been  discovered,  by  which  yildirig  may  be  ■performed  by 
means  of  elcctricily,  with  the  greatest  facility,  and  by  which  the  workmen  will  be  freed 
from  the  unhealthiness  attending  the  process  of  amalgamation. 

Electro-gilding  and  plating  is  one  of  the  most  interesting  discoveries  of  the  present  time. 
When  a  current  of  electricity  is  made  to  pass  through  a  solution  of  a  metallic  salt,  the 
salt  is  decomposed,  the  metal  passing  to  the  negative,  and  the  acid  or  solvent  to  the  posi- 

tive pole  of  the  galvanic  battery.  Bj  means  of  this  principle  it  is  found  possible  to  coat 
a  metal  with  another,  by  plunging  it  into  a  solution  of  the  latter,  and  employing  a  gal- 

vanic apparatus.  Thus  copper,  iron,  and  several  other  metals,  can  be  coated  with  zinc, 
and  likewise  with  silver  and  gold,  and  that  in  the  most  perfect  manner.  The  advantages 
of  electro-gilding  and  plating  are  so  considerable  that  they  bid  fair  to  supersede  every 
method  hitherto  employed,  and  may  be  seen  by  a  visit  to  the  depot  of  Messrs.  Elkington 
and  Barratt,  in  Regent  Street,  London. 

1392.  Gold  wire  is,  in  fact,  a  silver  wire  gilt.  It  is  made  as  follows  :  —  A  small  cylin- 
drical rod  of  silver  is  gilt,  and  afterwards  formed  into  wire  by  being  drawn  successively 

through  a  great  number  of  holes  in  a  steel  plate,  each  smaller  than  the  other,  until  it  be- 
comes no  thicker  than  a  hair.  This  furnishes  a  remarkable  proof  of  the  ductility  of  gold  ; 

for  although  the  wire  is  drawn  out  to  an  amazing  degree  of  fineness,  yet  it  keeps  firmly 
together,  and  the  whole  of  the  silver  remains  perfectly  covered.  When  it  is  required 

to  be  spun  into  cloth,  stufi's,  laces,  &c.,  this  wire  is  flatted  by  steel  rollers.  Six  feet  of  the 
finest  gilt  wire  weighs  only  one  grain  ;  and  the  gold  is  not  quite  jL  of  the  whole.  A  single 
grain  of  gold  is  thus  extended  to  345  feet. 

1393.  GoW  i/im/rf  is  this  flattened  gilt  wire  wrapped  or  laid  over  a  thread  of  yellow 
silk,  the  circumvolutions  of  the  wire  just  touching  each  other  so  as  to  cover  the  silk 
completely.  Some  make  a  flattened  wire  gilt  on  one  side  only  for  this  purpose.  A  gilt 
copper  wire  is  also  made  for  this  use.  The  Chinese,  instead  of  flattened  wire,  use  slips 
of  gilt  paper,  which  their  interweave  in  their  stutFs,  and  twist  upon  silk  threads. 

Sect.  III. 

SILVERSMITH. 

1394.  The  beauty  of  silver  occasions  il  to  be  much  employed  in  furniture,  and  the  same 
observations  which  were  made  with  respect  to  the  manufacture  of  gold  apply  also  to  works 
in  this  metal.  Articles  which  experience  much  wear  are  sometimes,  and  often  most 
economically,  purchased  of  solid  silver. 

139.5.  An  important  branch  of  the  business  of  the  general  silversmith  is  the  making  of 
silver  ladles,  spoons,  forks,  sugar  nippers,  &c.,  which  forms  an  independent  branch  of 
trade.  These  articles  are  mostly  manufactured  in  London  by  manual  labour  ;  and,  as  the 
intrinsic  value  of  the  material  constitutes  a  very  large  portion  of  the  price,  they  could  not 
be  sold  at  the  usual  rate  of  the  metal,  but  in  consequence  of  the  skill  acquired  by  men 
exclusively  devoting  themselves  to  this  particular  branch.  In  the  wholesale  price  of  gold 
and  silver  plate,  the  workmen's  wages  and  the  manufacturer's  profits  are  combined  m  a 
single  item,  always  entered  as  "  fashion  ;  "  for  instance,  a  dozen  of  silver  tea-spoons,  in- 

tended to  sell  for  3/.  would  be  invoiced  thus,  —  silver  2/.  6s.  6rf.,  duty  Is.  Grf.,  fashion  1  '2s. 
Of  course,  while  the  value  of  the  material  and  duty  are,  in  all  cases,  according  to  the 
weight  of  the  article  and  the  current  price  of  silver,  the  sum  charged  as  fashion  will  vary 
exceedingly,  according  to  the  quantity  and  quality  of  the  workmanship.  Articles  of 
genuine  silver  are  always  stamped  as  such  ;  but  persons  are  frequently  deceived  by  seeing 
a  stamp  on  them,  somewhat  similar,  though  not  identical  with  the  true  one. 

1396.  The  following  is  a  list  of  the  usual  articles  in  silver  required  to  furnish  the  table. 
Dishes  and  covers 
Table  knives  and  forlis 
Dessert  linives  and  forl<s 
Table  spoons 
Dessert  spoons 
Gravy  spoons 
Soup  ladies 
Sauce  ladies 
Salt  spoons  with  gilt  bowls 

Fisli  slice 
Trays  and  waiters Bread  baskets 
Cake  baskets 
Decanter  stands 
Decanter  labels 
lilquor  and  bottlo  stands 
Cruet  frames 
Asparagus  tongs 

Cheese  scoops 
Knife  rests 
Nut  crackers 
Grape  scissors Tea  urns 
Coffee  urns 
Tea  pots 
Coffee  lillerers 
Sugar  basins 

Cream  ewers 
Sugar  tongs 
Teaspoons Toast  racks 
llutter  coolers SnulTcr  ti  ays 
Snuffers 
Candlesticks. 
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Fif/.  497.  is  an  example  of  a  silver  waiter  in  the  present  usual  style  of  chasing  :  half 
:':he  pattern  only  is  shown.    Fig.  498.  is  a  richly  chased  silver  cake  basket. 

Fig.  499.  is  a  silver  egg  frame.  Figs.  500,  501.  are  silver  cruet  frames ;  the  first 
rrichly  chased,  the  other  plainer. 

Figs,  502,  503.  are.  silver  candlesticks  in  the  present  usual  style. 

Fig.  502.  Fig.  503. 

1397.  Fig.  504.  is  a  tea  service  richly  chased  in  what  is  styled  by  the  silversmiths  king's 
■.pattern. 
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1398.  Fiy.  505.  are  silver  dishes  uiid  covers. 

1399.  Fig.  506.  are  varieties  of  silver  spoo?is,  uaiued  by  the  silversmiths,  a,  the  JidcUe 
pattern  ;  b,  threaded  pattern  ;  c,  threaded  shell  pattern ;  d,  king's  pattern. 

1400.  The  great  price  of  silver  has  given  rise  to  the  art  of  plating,  or  covering  other 
metals  with  a  thin  coating  of  it. 

1401.  French  plating  was  the  first  method  that  was  employed,  and  consisted  in  bur- 
nishing down  upon  the  heated  surface  of  copper  or  brass  articles  after  they  were  finished, 

successive  layers  of  leaf  silver,  which  thus  adhered  firmly  to  the  metal  beneath,  and  was 
polished  by  the  action  of  the  burnisher  :  but  this  process  was  tedious,  and  it  possessed 
little  permanence  from  the  thinness  of  the  leaves ;  nor  could  the  joinings  of  these  be 
always  perfectly  concealed. 

1402.  A  much  superior  hind  of  plating  is  now  employed  in  England,  and  was  the  inven- 
tion of  a  manufacturer  at  Sheffield,  where,  and  at  Birmingham,  it  is  practised  to  a  great 

extent. 
By  this  mode  an  ingot  is  formed  of  an  alloy  of  copper  and  brass  with  a  thick  plate  of 

silver  attached  to  it,  and  this  ingot  is  rolled  out  by  a  flatting  mill  to  any  thinness  required, 
the  silver  continuing  to  cover  every  part  of  the  surface  of  the  extended  sheet.  Great 
care  is  of  course  taken  that  no  imperfections  in  the  silvering  should  happen,  as  these 
could  not  easily  be  remedied.  Heat  being  employed  in  the  process,  the  two  surfaces  of 
the  silver  and  copper  are  intimately  united  by  fusion,  although  the  temperature  has  not 
been  sufficient  to  melt  the  ingot ;  for  it  is  known  to  chemists  that  an  alloy  of  two  metals 
v/ill  melt  sooner  than  either  of  the  metals  singly  :  soldering  has  therefore  been  unneces- 

sary. These  plated  sheets  being  now  prepared,  are  cut  and  hammered  into  all  the  forms 
required,  and  are  stamped  by  dies  and  punches  into  a  variety  of  raised  ornaments,  which 
are  connected  together  by  solder  so  as  to  produce  the  various  articles  to  be  made.  To 
strengthen  the  hollow  parts  out  of  sight,  they  are  filled  up  with  solder,  so  as  to  give  the 
whole  the  appearance  and  strength  of  solid  metal.  One  of  the  most  usual  articles  of  plated 
furniture  consists  of  candlesticks  ;  and  as  the  business  was  first  to  imitate  the  forms  of 
those  which  were  executed  in  silver,  they  were  made  at  first  with  much  raised  work  that 
had  many  points  and  projections.  A  favourite  fashion  in  these  was  one  of  the  orders  of 
architecture  ;  but  tlie  capitals  and  square  pedestals  of  this,  with  the  various  mouldings,  were 
ill-suited  for  plated  metal,  as  the  silver  soon  wore  off  the  prominent  parts,  and  then  they 
had  the  shabbiest  appearance  ixissihle.  This  occasioned  tlie  manufacturers  to  change  the 

designs  ;  the  stems  were  made  plainer,  and  the  bases  round  or  oval,  with  other  improve- 



ments  more  suited  to  the  nature  of 
the  material.  Still  plated  metal 
did  not  gain  much  respect  in  thi- 
world  of  luxury  and  i'ashion  till the  discovery  of  making  silpcr 
edges,  or  of  executing  in  solid  sil- 

ver those  parts  which  projected 
most,  and  were  most  liable  to  wear, 
an  improvement  which  added  ex- 
tremelj'  to  the  durability  of  tlie 
imitation.  These  parts  are  made 
of  silver  rolled  out  extremely  thin, 
and  stamped  ;  and  after  the  inner 
sides  have  the  hollows  filled  with 
solder,  are  then  bent  and  attached 
to  the  parts  required.  It  is,  indeed. 

Fig.  507.  Fig.  5U8.  Fig  .  09.  surprising  how  long  plated  articles 
defended  with  silver  on  the  more  exposed  parts  will  last  when  carefully  used.  Figs.  507, 
tt08,  509.  are  examples  of  the  usual  style  of  plated  candlesticks. 

1403.  Jfhen  plated  goods  come  out  of  the  hands  of  the  workman,  the  metal,  though  clean, 
•  s  of  a  dull  white  colour,  possessing  no  polish  whatever.  The  last  operation  is  the  bur- 
lishing,  which  is  generally  performed  by  women.  The  burnishing  tools  are  of  agate,  or 
iiimilar  hard  stones,  with  smaller  ones  of  hardened  steel.  Should  any  accident  occur  to 
lay  bare  the  copper  in  any  particular  spot,  or  should  the  woiking  up  by  the  hammer  of 
jmy  latent  blister  in  the  metal  produce  a  similar  deformity,  the  workman  has  a  remedy  in 
the  French  plating.  Having  scraped  or  scoured  the  place  quite  clean,  and  perhaps  matted 
■or  roughed  it  a  little  with  a  tool,  he  places  upon  it  a  piece  of  silver  reduced  to  the  thinness 
>Df  foil,  and  well  cleaned  :  holding  the  article  over  a  charcoal  fire,  and  directing  the  heat 
no  the  part  to  be  mended,  he  suffers  it  to  become  just  red  hot,  upon  which  he  instantly 
ijipplies  a  burnisher  to  the  patch,  and  rubs  it  for  a  few  minutes,  when  it  will  be  found  to 
I'ldhere  so  completely  that  no  subsequent  operation  of  hammering  or  otherwise  will  remove 
i.  t  It  is  to  the  burnishing  of  plate  that  it  is  indebted  for  that  rich  lustrous  appearance  so 
peculiar  to  the  precions  metals.  In  some  silver  articles,  there  are  parts  represented  in 
matted  or  dead  work  of  a  fine  white  gi'ound,  and  producing  a  pleasing  effect  when  con- 
rrasted  with  the  burnished  portions.  This  effect,  of  matting,  is  produced  by  covering  the 
.iubject  with  a  coat  of  pulverised  charcoal  and  saltpetre,  and  often  heating  it  until  red  hot 
'^ver  a  charcoal  fire,  quenching  it  in  a  pickle  of  sal  enixon.  In  some  of  the  very  rich  and 
iinassy  pieces  of  plate,  the  figures,  instead  of  being  stamped  and  embossed  in  sheet  metal,  are 
•2ast  from  designs  modelled  expressly  by  celebrated  artists  in  wax,  and  copied  in  plaster  of 
PParis.  The  London  gold  and  silver  smiths  sometimes  employ  first-rate  talent  in  this  way. 

1404.  When  plated  goods  are  to  be  engraved,  it  is  evident  that  as  the  depth  of  the  engraved 
lines  would  cut  through  the  plating  and  expose  the  copper,  it  is  necessary  to  let  in  a  thin 
ililate  of  silver  at  the  part  where  the  engraving  is  required  :  but  this  is  done  so  ingeniously 
hhat  the  joining  is  not  seen. 

1405.  From  this  description  of  plated  articles  maybe  perceived  the  great  necessity  there 
-«s  for  avoiding  any  circumstances  in  cleaning  them  that  should  scratch  or  rub  off  the 
lililvering,  which  is  extremely  thin,  not  equal  to  the  finest  graved  line. 

1406.  It  is  much  to  be  regretted  that  silver,  which  is  susceptible  of  so  fine  a  polish,  and  of 
tnhich  the  lustre  and  the  colour  are  so  beautiful,  is  so  liable  to  tarnish,  an  effect  which  happens 
[no  solid  silver  and  silver  plate  equally.  This  change  is  occasioned  by  the  sulphur  of  the 
sulphuretted  hydrogen  gas,  a  small  quantity  of  which  is  always  present,  more  or  less,  in 
lihe  atmosphere.  This  sulphur  combines  with  an  extremely  thin  coating  of  the  external 
iiart  of  the  silver,  thus  forming  sulphuret  of  silver ;  a  ?ubstance  which  is  of  a  blackish-brown 
ii.  ue.  The  tarnish  can  only  be  removed  by  taking  off  the  whole  of  the  sulphuret  so  formed, 
rmd  therefore  a  considerable  portion  of  the  actual  silver  of  the  plated  articles  is  destroyed 
111  removing  the  tarnish.  It  is  important  to  understand  that  the  tarnish  is  not  something 
idded  to  the  metal,  leaving  it  as  before  ;  but  the  metal  itself  changed.  The  thinnest 
loating  of  any  substance  which  may  be  easily  removed,  as  gum  arable  or  isinglass,  will 
rrevent  the  tarnishing,  by  keeping  off  the  air  from  the  surface :  and  this  may  furnish  a 
int  for  preserving  silver  in  its  original  brightness  when  it  is  necessary  to  put  it  away  for 

nny  length  of  time. 
1407.  While  on  the  subject  of  plate,  it  is  necessary  again  to  advert  to  what  has  been  noticed 

•- 1  the  Section  of  "  Materials  of  Furniture,"  under  the  name  of  German  silver  and  British 
late,  respecting  which  the  most  extraordinary  degree  of  puffing  and  quackery  is  at 
■resent  practised,  and  which  it  is  essential  that  we  should  guard  our  readers  against.  We mentioned  that  the  composition  of  these  alloys  is  zinc,  copper,  and  tin  ;  and  in  one  called 
ichel  silver,  it  is  said  there  is  a  little  nickel,  but  no  silver.    Tli<"  manufactureis  have  the 
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assurance  to  assert  that  tliese  alloys  are  quite  equal  to  silver  itself  ;  but  the  fact  is,  that 
in  their  best  state  tliey  are  only  equal  to  badly-cleaned,  or  somewhat  tarnished  silver,  and 
never  equal  the  beauty  of  that  metal,  nor  of  any  metal  properly  plated  with  silver.  It  is 
true  that,  being  solid,  or  the  same  throughout,  tliey  do  not  show  any  other  metal  on  the 
edges  in  wear,  as  in  the  case  of  copper  plated  with  silver ;  and  in  some  cases,  where  they 
are  kept  well  cleaned,  they  have  their  use,  as  far  as  relates  to  economy.  With  respect  to 
their  being  absolutely  free  from  all  deleterious  ingredients,  we  believe  this  statement  to 
be  incorrect,  and  that  the  hardest  and  best  of  them  will  be  found,  on  analysis,  to  contain 
copper,  although  the  quantity  may  be  too  small  to  cause  any  alarm  as  to  its  use. 

1408.  Electro-plaliny,  the  new  process  of  silver-plating  by  means  of  the  galvanic  bat- 
tery, we  nientioned  under  "  Gilding  ;"  and  it  is  applied  with  peculiar  success  to  covering 

articles  with  silver,  so  as  to  equal  the  best  of  the  other  methods  of  plating  in  appearance 
at  least,  and  at  less  expense.  This  method  has  likewise  this  advantage,  that  old  plated 
articles  w  ■  ch  have  been  worn  so  that  the  copper  is  exposed,  and  which  could  not  be 
replated  by  any  former  process,  can  by  this  be  restored  to  their  first  appearance.  This 
may  be  easily  understood  by  considering  the  process  of  Sheffield  plating,  which  is  such 
that  the  ornaments  are  forced  up  after  the  plating  is  completed,  and  therefore  fresh  silver 
cannot  be  applied  to  them  ;  but  in  the  electro  process,  the  whole,  ornaments  and  all,  being 
merely  plunged  into  the  metallic  solution,  the  most  complicated  enrichments  are  as  easily 
covered  with  silver  as  the  plainest  work.  In  electro-plating  new  articles,  instead  of 
copper  as  a  ground  to  plate  upon,  a  white  silvery  looking  alloy  is  employed,  of  the  kind 
called  nickel  silver,  or  albata,  which,  from  its  white  colour,  does  not  appear  so  much 
when  the  edges  are  worn  as  copper.  The  advantages  of  this  mode  of  plating  are  so  great 

that  it  will,  in  all  probability,  eft'ect  a  complete  revolution  in  the  art. 
1409.  Tlic  sliglit  silvering  given  to  cerlain  articles,  as  the  faces  of  clocks  and  barometers, 

buttons,  and  similar  things,  is  effected  by  dissolving  silver  in  some  acid,  and  occasioning 
a  precipitation  of  it  upon  the  surface  of  the  metal,  which  is  almost  always  copper  or  brass. 
But  though  some  of  these  modes  of  silvering  look  well  when  burnished,  they  soon  wear, 
from  the  thinness  of  the  coating  of  silver.  The  Silvered  faces  of  clocks  will  not  bear 
cleaning,  and  therefore  they  are  varnished.  A  slight  mode  of  silvering,  sufficient  for 
some  purposes,  as  the  engraved  breast  plates  for  coffins,  is  produced  in  the  following 
manner  :  —  Two  parts  of  silver  powder  precipitated  from  a  nitric  solution  of  coinmon 
salt,  one  part  of  alum,  and  two  parts  of  cream  of  tartar.  These  ingredients  are  made  into 
a  sort  of  paste  with  water.  After  cleaning  the  copper  thoroughly,  this  paste  is  rubbed 
upon  it  by  means  of  the  finger  covered  with  soft  leather  or  fine  muslin.  \^Tien  the  piece 
is  sufficiently  whitened,  it  may  be  polished  by  the  application  of  a  buff  powdered  with 
calcined  hartshorn,  or  a  little  Spanish  white. 

1410.  The  prodigious  increase  of  the  quantity  of  plate  vianufactured  in  England  is  a 
striking  proof  of  the  progress  of  luxury.  In  1828  (according  to  a  statement  made  by^ 
Mr.  Huskinson  in  the  House  of  Commons)  the  assay  duty  on  plate  amounted  to  1 05,000/. 
for  17,790  lbs.  of  gold  and  1,186,973  lbs.  of  silver  manufactured  into  plate  in  one  year. 
This  is  four  times  the  amount  of  the  precious  metals  manufactured  in  France,  and  is 
reckoned  even  equal  to  one  third  of  all  that  is  manufactured  in  Eui'ope. 

cpiAP.  xvin. 

ON  CUTLERY. 

Under  the  head  of  cutlery  are  comprised  all  cutting  instruments  of  iron  or  steel,  as 
knives  and  forks,  scissors,  razors,  &c. 

Sect.  I. 

KNIVES  AND  FORKS,  WITH  VARIOUS  CUTTING  INSTRUMENTS. 

1411.  So  f(imiliar  are  we  at  present  with  the  use  of  knives,  forks,  and  other  iniplenicnts 
for  cutting  up  and  assisting  us  to  eat  our  food,  that  many  persons  have  little  idea  lunv 
modern  are  these  inventions ;  and  it  is  curious  to  contemplate  what  must  have  been  the 
condition  of  society  before  they  were  in  common  use.  The  history  of  knives  and  forks 
alone  would  furnish  matter  for  an  interesting  essay  :  we  can  only  touch  upon  a  few  points 

that  may  tend  to  fix  in  the  mind  the  relative  importance  of  this  portion  of  domestic  fur- 
niture. If  we  look  to  those  insulated  tribes,  now  few  in  number,  timt  have  not  yet  acquired 

the  use  of  metals,  we  perceive  that  their  knives  are  formed  of  sharp  splinters  of  certain 
stones,  and  of  shells.    Selected  splinters  of  flint,  and  particularly  of  obsidian,  have  sliarp 
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edges ;  and,  wlien  fixed  in  handles,  make  cutting  instruments  much  better  than  might  be 
supposed  by  those  who  have  not  seen  them  :  they  are,  liowever,  very  far  inferior  to  tliose 
of  iron  in  point  of  strength  and  durability,  being  extremely  brittle,  and  incapable  of  being 
sharpened  —  for  it  is  only  the  natural  thin  edges  of  the  splinter  that  will  serve  to  cut. 
These  were  the  sole  cutting  instruments  in  possession  of  the  inhabitants  of  the  numerous 
islands  in  the  Pacific  Ocean  previously  to  their  discovery  :  and  from  the  remains  of  spear 
heads,'called  Celts,  made  of  flint,  dug  up  in  Britain,  the  aborigines,  whoever  they  were, 
had  not,  iu  all  probability,  the  use  of  iron. 

1412.  Iron,  although  the  best  material  Jilted  for  the  purpose  of  making  edge  tools,  and  now 
the  cheapest  and  most  abundant  of  the  metals,  ivas  not  the  first  employed.  It  is  never  found 
in  the  earth  in  its  metallic  state,  like  some  other  metals,  as  gold,  silver,  and  copper,  and 
the  art  of  extracting  it  from  its  ores  is  one  that  supposes  a  considerable  advance  in  civilisa- 

tion. Copper,  hardened  by  tin,  and  various  other  kinds  of  brass  and  bronze,  appear  to 
have  been  the  materials  of  which  all  the  warlike  weapons  and  instruments  for  domestic 
purposes  among  the  most  ancient  Greeks,  were  formed.  In  the  description  of  the  Trojan 

i  war  by  Homer,  no  mention  is  made  of  iron  or  steel ;  but  the  swords,  javelins,  and  armour, 
i-were  of  brass,  and  it  has  hence  been  doubted  whether  iron  was  known  in  Greece  at  that 
period.  We  find,  however,  that  the  Romans  were  from  the  first,  not  only  possessed  of  iron, 
but  that  they  at  an  early  time  made  knives  of  that  metal  for  carving  their  meat,  and  among 
them  the  ofBce  of  domestic  carver  existed  in  great  families  as  in  later  times. 

1413.  Among  modem  nations  England  seems  to  have  been  pre-eminent  in  the  manufacture 
;of  knives,  and  though  previously  to  the  reign  of  Elizabeth  many  were  imported,  yet  then 
I  London  was  the  place  where  the  best  cutlery  was  made,  although  some  other  towns,  as 
jSheffield,  Woodstock,  and  Salisbury,  were  its  rivals.  The  most  ancient  kind  of  knives 
«was  of  the  sort  called  case  knives,  having  the  blade  stuck  in  the  handle  like  desk  penknives, 
land  which  require  to  be  kept  in  a  sheath.  Coarse  knives  of  this  kind,  termed  whittles, 
vwere  manufactured  at  Sheffield  in  1575,  and  were  sold  at  the  low  price  of  one  penny  :  and 
lat  this  time  and  earlier,  that  town  was  celebrated  for  its  cutlery.  At  what  date  the  simple 
land  effective  contrivance  was  invented  by  which  knives  are  made  to  shut,  as  clasp  knives 
:iand  common  penknives,  does  not  appear  :  but  they  are  mentioned  in  1650  as  having  handles- 
nof  iron  covered  with  horn,  tortoise-shell,  &c. 

1414.  Forks  are  a  much  later  invention  than  knives.  According  to  Professor  Beckman, 
tthey  were  probably  first  used  by  the  Italians  about  the  end  of  the  fifteenth  century. 

'IThey  were  unknown  to  the  ancients,  none  being  met  with  among  the  furniture  of  Her- 
I'culanemn  and  Pompeii :  and  the  Chinese  to  this  day  use  two  small  sticks,  .something 
Hike  a  cedar  pencil,  called  chop  slicks,  for  picking  up  the  morsels  of  meat  from  the  plate. 
IBefore  the  use  of  forks  in  Europe  the  fingers  were  often  made  to  perform  the  service  now 
rrendered  by  them  so  much  more  readily,  as  well  as  decorously.  The  use  of  forks  was 
aat  first  considered  by  many  an  unnecessary  luxury,  and  as  such  they  were  forbidden  in 
ocertain  convents.  At  first  they  had  only  two  prongs  of  iron,  but  now  have  frequently 
tihree,  and  in  a  certain  kind  derived  from  the  French,  called  spoo7i  forks,  they  have  four  or 
hfive  prongs,  and  these  are  always  of  silver.  The  first  necessity  for  the  use  of  a  fork  would 
pprobably  be  felt  by  the  carver,  and  the  oldest  carving  fork  known,  belonging  to  Henry  IV. 
lof  France,  is  still  preserved  in  the  castle  of  Pau.  It  is  of  steel,  has  two  prongs,  and  is  of 
liiength  and  strength  sufficient  to  secure  a  baron  of  beef. 

1415.  The  earliest  distinct  mention  of  the  established  use  of  /or/(s  occurs  in  a  curious 
ppassage  of  Coryates'  "  Crudities,"  a  singular  book  of  travels  published  in  1611.  The 
lauthor  says,  "  Here  I  will  mention  a  thing  that  might  have  been  spoken  of  before  in  the discourse  of  the  first  Italian  towns  :  I  observed  a  custom  in  all  these  Italian  cities  and 
l.:owns  through  which  I  passed,  that  is  not  used  in  any  other  country  that  I  saw  in  my 
l-ravels,  neither  do  I  think  that  any  other  nation  of  Christendom  doth  use  it,  but  only Utaly.  The  Italians,  and  also  most  strangers  that  are  cormorant  in  Italy,  do  always,  at 
i  heir  meals,  use  a  little  fork  when  they  cut  their  meat.  For  while  with  their  knife,  which 
•hey  hold  with  one  hand,  they  cut  the  meat  out  of  the  dish,  they  fasten  their  forks,  which 
ihey  hold  in  their  other  hand,  upon  the  same  dish  ;  so  that  whosoever  he  be  that,  sitting 
m  the  company  of  any  others  at  meals,  should  unadvisedly  touch  the  dish  of  meat  with 
^!iis  fingers,  from  which  all  the  table  do  cut,  he  will  give  occasion  of  offence  unto  the 
liompany,  inasmuch  as  that  for  his  error  he  shall  be  at  least  brow-beaten,  if  not 
TOprehended  in  words.  Tliis  form  of  feeding,  I  understand,  is  generally  used  in  places 
i5f  Italy,  their  forkes  being  for  the  most  part  made  of  iron  or  steel,  and  some  of  silver, 
wat  those  are  only  used  by  gentlemen.  The  reason  of  this  their  curiosity  is,  because 
Mie  Italian  cannot  by  any  means  endure  to  have  his  dish  touched  with  fingers,  seeing 
J.11  men's  fingers  are  not  alike  clean.  Hereupon  I  myself  thought  good  to  imitate  the 
|- taiian  fashion  by  the  forked  cutting  of  meat  ;  not  only  while  I  was  in  Italj^  but  also  In 'I  iermany,  and  oftentimes  in  England  since  I  came  home  ;  being  once  (juipped  for  the 

luent  using  of  my  forke  by  a  certain  learned  gentleman,  a  familiar  friend  of  mine,  one 
Laurence  Wliittaker,  who  in  his  merry  humour  doubted  not  to  call  me  at  table 

i 
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furcifir,  only  for  using  a  foi-ke  at  feeding,  but  for  no  other  cause."  It  would  seem,  from 
the  foregoing  passage,  that  for  each  guest  to  put  his  fingers  into  the  dish  was  no  "  cu- 

riosity "  in  England  years  ago,  any  more  tlian  it  is  at  present  in  Turkey  and  all  parts of  the  East.  We  read  still  in  the  accounts  by  travellers  of  Arabian  manners,  of  the  host 
expressing  his  attention  to  his  guests  by  helping  them  with  bis  fingers  to  choice  morsels 
of  meat,  even  from  his  own  plate. 

1410.  The  most  ordinary  and  cheapest  table  knifes  viva  made  of  common  steel:  but  the 
best  table  knives  are  made /)f  slicar  steel;  and  the  words  "shear  steel"  are  generally 
stamped  upon  the  blades.  The  tang,  or  part  that  goes  into  the  handle,  is  made  of  iron 
welded  to  the  steel  blade,  which,  when  finished  by  the  smith,  is  heated  red-hot,  and 
plunged  into  cold  water  to  harden  it.  It  is  afterwards  tempered  down  to  a  blue  colour, 
and  is  then  ready  for  the  grinder. 

1417.  Forks  are  generally  a  distinct  branch  of  mamifactme.  The  prongs  are  first 
formed  by  a  stamp  that  cuts  them  out,  and  they  are  afterwards  filed  up,  and  then  hardened 
and  tempered.  The  forks  are  purchased  from  the  fork -makers  by  the  manufacturers  of 
table  knives,  who  put  them  into  handles. 

1418.  Handles  of  knives  and  forks  are  made  of  wood,  ivory,  box,  horn,  silver  plate, 

silver,  &c.  Stags'  horn  make  very  durable  handles,  the  surfaces  of  the  horn  being  left  in 
its  natural  state  ;  these  are  often  used  for  large  cai'ving  knives.  Handles  made  of  the 
horn  of  the  ox  are  generally  dyed  black,  and  ornamented  with  a  great  variety  of  patterns 
by  means  of  pressing  them  between  two  dyes,  after  having  been  softened  with  -hot 
water.  They  are  liable  to  injury  from  being  dipped  in  hot  water,  as  the  grain  rises, 
and  com])letely  spoils  their  beauty.  Bone  handles  are  made  of  the  shank  bone  of  the  ox, 
and  the  thickness  of  the  solid  part  of  the  bone  is  never  sufiicient  to  make  the  handles  equally 
thick  with  those  of  ivory.  Some  of  the  bones  are  very  dense  and  hard,  but  they  do  not 
keep  their  colour  like  ivory.  To  correct  this  defect  they  are  sometimes  dyed  green.  The 
best  handles  of  knives  for  common  use  are  made  of  ivory  ;  and  the  beauty,  durability,  and 
comparative  cheapness,  of  the  material  may  well  recommend  it  to  those  respectable  tables 
where  silver  is  not  always  used.    Handles  of  wood  are  now  very  little  used. 

1419.  Handles  of  table  knives  are  made  in  two  ways,  either  by  drilling  a  hole  in  the 
handle,  and  cementing  into  it  the  tang  of  the  knife  ;  or  by  making  the  handle  in  two 
parts,  each  of  which  is  laid  on  the  sides  of  the  tang,  in  that  case  made  flat,  the  whole 
beiug  riveted  together  to  form  the  handle,  this  is  called  scale  tang.  In  the  first  mode 
the  tang  is  simply  cemented  in  with  melted  resin  mixed  with  fine  ashes,  as  in  the  case  of 
the  best  ivory  handles,  where  there  is  no  appearance  of  pins  or  rivets ;  or  a  stronger 
method  is  to  drill  a  hole  quite  through  the  handles,  and  to  run  the  tang  through  and 
rivet  it  on  the  opposite  end  :  this  is  called  thorough  tang,  and  is  the  best  for^  use,  as  the 
blade  then  rarely  separates  from  the  handle.  There  is  an  improvement  made  lately 
called  balance  knives  ;  in  those  the  haft  is  perforated  considerably  deeper  than  is  required 
for  the  reception  of  the  tang  of  the  blade,  and  a  piece  of  lead  is  inserted  in  the  bottom  of 
the  hole,  the  blade  having  at  the  same  time  a  projecting  shoulder  near  the  handle.  By 
this  contrivance  the  knife,  when  laid  upon  the  table,  rests  upon-the  handle  and  shoulder, 
the  blade  never  touching  the  cloth,  as  in  common  knives. 

1420.  To  guard  the  hand  against  any  accidental  slip  of  the  knife  in  carving,  modern 
carving  forks  have  a  very  useful  addition,  which  consists  of  a  small  spur  working  upon  a 
spring  in  the  swell  of  the  shank,  and  capable  of  being  thrown  up  at  a  right  angle  with 
the  instrument,  so  as  to  catch  the  knife  should  it  slip. 

1421.  Tlie  blades  of  fruit  knives,  instead  of  being  made  of  silver,  are  often  of  steel  plated 
with  silver  :  and  these  of  course  are  much  cheaper.  In  plating  these  the  steel  knives  are 
first  scoured  bright  and  dipped  into  melted  tin,  being  in  fact  tinned.  Silver  foil  is  folded 
round  it  and  rubbed  down  close,  and  made  to  adhere  by  passing  a  soldering  iron  over  it : 
after  this  the  whole  is  exposed  to  heat  over  a  clear  fire  to  flux  the  tin.  Lastly  the  surface 
is  cleaned  and  polished.    Electro-plating  will  probably  be  applied  to  this. 

1422.  Forks  are  now,  at  the  best  tables,  generally  of  silver,  except  when  they  are  plated 
on  steel,  which  latter  is  far  preferable  in  appearance  to  the  British  plate  or  German 

silver,  but  does  not  wear  so  well.  * 
1423.  Knives  and  forks  are  frequently  too  much  worn  in  the  cleaning  by  the  common  methotl. 

A  lathe  and  wheel,  charged  with  kniife-cleauing  coi'nposition,  would  insure  a  saving  of 
time  in  the  proportion  of  five-sixths ;  that  is,  an  hour's  work  might  with  this  machine  be 
done  in  ten  minutes,  and,  if  care  be  used,  with  less  wear. 

1424.  Knife  sharpeners.  —  Every  person  accustomed  to  carving  must  have  felt  upon 
occasion  the  great  inconvenience  of  a  blunt  knife,  and  the  advantage  of  one  that  ha;;  a 

good  edge.  The  common  steel  used  by  the  butchers  is  well  known  ;  but  it  is  an  inelegant 
instrument  to  be  seen  at  table,  and  requires  groat  dexterity  to  use  it  effectually.  Several 

attempts  have  been  made  to  invent  a  method  of  sharpening  a  knife  expeditiously,  and 
without  producing  any  annoyance. 

142.-).  Felton's  patent  sharpener  consists  of  two  steel  cylinders,  placed  parallel  to  cn^  h 
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other,  and  revolving  upon  their  axis.  Each  cylinder  has 
projecting  rings  of  hard  steel,  the  edges  of  which  are 
grooved  finely.  The  edges  of  the  rings  in  the  opposite 
cylinders  overlap  each  other  a  little,  as  at  b,fig.  510.  by  the 
rings  of  one  cylinder  falling  between  those  of  the  other. 
If  the  edge  of  a  knife  be  drawn  from  hilt  to  point  between 
the  cylinders  at  their  junction,  a  good  edge  will  be 
given  to  it  by  the  action  of  the  sharp  grooves  on  the  rings, 

Fig.  aW.  which  act  like  a  file. 

1426.  Westby's  knife-sharpener  differs  from  the  last,  in  consisting  of  two  sets  of  straight 
>ars  opening  to  an  angle,  and  having  the  insides  grooved  like  a  file :  the  knife  to  be 
iharpened  is  drawn  between  them,  like  the  last. 

1427.  Scissors. — The  beauty  and  elegance  of  polished  steel  is  displayed  to  great  ad- 
.'antage  in  the  manufacture  of  the  finer  kinds  of  scissors.  These  are  made  of  the  best 
last  steel,  and  are  very  highly  polished.  Frequently  they  are  curiously  and  beautifully 
■mamented  by  blueing  and  gilding  with  studs  of  gold,  &c.  Often  the  handles  are  of  mother 

■f  pearl.  The  shanks  of  scissors  are  frequently  ornamented  with  rich  open  work,  or 
embossed  figures,  elegantly  executed.  Some  of  the  filigree  shank  scissors  at  present  in 
lashion  are  wrought  with  great  labour  and  ingenuity,  often  occupying  an  industrious 
workman  two  or  three  weeks  upon  a  single  pair  in  boring  and  filing  out  the  design. 
The  blades  are  made  separately,  without  any  regard  to  their  being  in  pairs  ;  they  are 

"fterwards  filed,  and  paired.  Very  large  scissors  have  their  blades  only  of  steel.  Of  late 
last  numbers  of  scissors  of  low  prices  have  been  made  of  cast  iron,  instead  of  cast  steel  ; 
md  many  of  them  do  sufiiciently  well  for  common  purposes,  but  are  not  to  be  depended 
fpon  either  in  their  material  or  workmanship. 

1428.  Shears  dififer  from  scissors  in  being  made  of  one  piece  of  metal  only,  the  Two 
blades  being  connected  together  by  a  strong  spring  bent  like  a  bow,  whereas  scissors 
lonsist  of  two  pieces  of  metal  moving  upon  a  pin  as  a  centre.  The  spring  of  shears 
muses  them  to  open,  and  the  force  of  the  operator  is  only  employed  in  shutting  them  to 
!ut.  They  are  used  in  various  operations,  such  as  clipping  the  fleece  from  the  bodies  of 
living  sheep.  We  shall  say  nothing  of  such  shears  as  are  used  for  dividing  sheets  and 
■Loars  of  metal,  some  of  which  will  cut  through  a  piece  of  iron  half  an  inch  thick. 

1429.  Penknives.  —  A  good  penknife  is  an  article  of  such  indispensable  necessity  with 
idmost  every  individual  in  civilised  society,  that  it  is  no  wonder  uncommon  pains  have 
oeen  taken  for  the  attainment  of  perfection  in  its  manufacture.  They  are  made  nearly 
1 1  the  same  way  as  table  knives,  but  should  be  of  the  best  cast  steel.  Some  are  let  into 
lafts  for  desk  knives  ;  others  are  made  to  shut,  as  clasp  knives ;  and  one,  two,  three,  or 
i  iore  blades  are  included  under  the  same  handle,  even  to  the  knife  with  a  hundred 
Jades,  which  is  a  mere  curiosity.  Besides  the  goodness  of  the  blade,  something  depends 
ppon  the  form  and  size  of  the  handle  :  if  this  be  too  large  the  knife  will  be  clumsy  and 
unmanageable  ;  while,  on  the  other  hand,  if  it  be  too  small,  the  user  will  want  that  proper 
rommand  of  the  blade  which  is  essential  in  the  dextrous  and  successful  cutting  of  a 
mill.  In  general  a  handle  rather  fuller  in  the  hand  than  those  of  most  of  the  fancy 
nnives  will  be  found  preferable  for  use.  If  the  blade  be  too  broad  it  will  not  effect  that 

Tj-aceful  curve  required  in  the  pen  :  and  it  appears  to  be  a  good  way  to  make  the  under 
iide  of  the  blade  next  the  pen  a  little  curved,  or  rounded,  that  it  may  turn  easily.  In 
bae  handles  of  penknives  .still  more  scope  is  afforded  for  the  exercise  of  ingenuity  than 
l  those  of  table  knives ;  stags'  horn,  black  horn,  mottled  or  white  horn,  tortoise-shell, 
I'lother  of  pearl,  are  the  most  frequent  substances  employed,  and  endless  are  the  forms 
aad  modes  of  decoration,  suited  to  all  wants  and  all  prices. 
1430.  The  best  cullery  is  manvfactured  in  London,  chiefly  by  surgical  instrument 

3akers.  They  employ  superior  workmen,  and  reject,  during  any  part  of  the  process  of 
k'C  manufacture,  such  articles  as  from  slight  flaws,  cracks  or  even  any  inferior  quality  in 
i"e  steel,  may  be  objectionable.  Greater  attention  is  likewise  paid  to  the  quality  of  the 
feel,  and  to  the  accuracy  of  hardening  and  tempering  it.  Although  very  many  excellent nicies  of  this  kind  come  from  manufactories  in  the  country,  what  is  town-made  is  most 
1  be  depended  upon. 

Sect.  II. 

OBSERVATIONS  ON  SHARPENING  CUTTING  INSTRUMENTS  IN  GENERAL. 

11431.  After  the  blades  of  cutting  instruments  have  been  formed,  an  edge  must  be  given 
•them;  and  the  same  process  must  be  performed  should  that  edge  have  been  entirely •stroyed  by  use  or  accident.  The  first  operation  is  grinding  by  means  of  grindstones, larser  or  finer,  adapted  to  the  nature  of  the  various  articles  to  be  ground.  Grindstones 
e  made  of  a  grit  sandstone,  and  the  best  come  from  Newcastle,  and  from  Bilston  in Y 
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StafFordsliire.  The  edge  given  by  the  grindstone  is  exceedingly  rough  ;  and  although  it 
may  serve  for  many  coarse  purposes,  it  is  too  uneven  for  the  nice  cutting  tools,  and 
therefore  a  smoother  edge  must  be  obtained  by  a  finer  grindstone,  and  then  by  setting  on 
a  hone.  Hones  are  of  diflFerent  kinds,  for  grinding  down  quicliiy,  or  for  giving  a  very fine  edge.  Of  the  former  is  the  Turkey  stone,  which  comes  from  Smyrna,  much  used  iu 
sharpening  carpenter's  tools  ;  as  also  the  Ayr  stone,  and  a  few  others,  found  in  N.  Wales and  Devonshire.  The  best  hone  we  have  for  giving  a  fine  edge  to  razors  and  similar 
instruments  is  the  German  hone,  a  cream-coloured  stone  that  comes  from  the  slate  moun- 

tains near  Ratisbon  in  Germany,  and  is  sent  all  over  Europe.  Oil  is  generally  used  in 
setting,  but  those  who  dislike  the  dirt  of  this  may  use  soap  and  water  with  the  hone,  which 
answers  nearly  as  well  as  oil,  and  is  more  cleanly.  A  certain  dexterity  is  essential  in 
attempting  to  give  an  edge  on  the  hone,  which  it  would  be  vain  to  describe  in  words  ; 
and  we  would  therefore  recommend  any  one  wishing  to  acquire  the  power  of  setting  their 
own  razors  or  other  tools,  to  see  the  process  performed  by  one  who  has  skill. 

Sect.  III. 

KEMARKS  ON  POLISHING  METALS. 

1431*.  The  following  remarks  upon  the  polishing  of  metals  are  given,  not  so  much  from 
their  connection  with  the  cutler's  business,  as  for  their  application  to  various  cases  in 
domestic  economy.  The  polishing  of  metals  differs  according  to  the  kind  of  metal,  and 
the  kind  of  manufacture  ;  nevertheless,  there  are  some  general  principles  to  be  attended 
to  as  being  common  to  all,  of  which  it  may  be  useful  to  have  a  clear  idea.  All  polishing 
is  begun  in  the  first  instance  by  rubbing  down  the  surface  by  some  hard  substance  that 
will  produce  a  number  of  scratches  in  all  directions,  the  level  of  which  is  nearly  the  same 
and  which  obliterate  the  marks  of  the  file,  scraper,  or  turning  tool,  that  has  been  first  em- 

ployed. For  this  purpose  coarse  emery  is  used,  or  pumice  and  water,  or  sand  and  water, 
applied  upon  a  piece  of  soft  wood,  or  of  felt,  skin,  or  some  similar  material.  AVhen  these  first 
coarse  marks  have  been  thus  removed,  they  next  proceed  to  remove  the  marks  left  by  the 
pumice  stone  by  finely  powdered  pumice  stone  ground  up  with  olive  oil,  or  b}'  finer  emery 
and  oil.  In  some  cases,  certain  polishing  stones  are  employed,  as  a  kind  of  hard  slate 
used  with  water.  To  proceed  with  the  polishing,  still  finer  powders  are  used,  as  Tripoli, 
and  rotten  stone,  which  is  still  finer,  and  is  found  only  in  Derbyshire.  Putty  of  tin,  and 
crocus  martis,  are  also  used  for  high  degrees  of  polish.  But  the  fact  is,  in  respect  to  polishing, 
that  the  whole  process  consists  merely  in  removing  coarse  scratches  by  substituting  those 
which  are  finer  and  finer,  until  they  are  no  longer  visible  to  the  naked  eye ;  and  even 
long  after  that,  if  the  surface  be  examined  by  a  microscope,  it  will  be  seen  that  what 
appeared  without  any  scratches  is  covered  all  over  with  an  infinity  of  them,  but  so 
minute  that  they  require  a  high  magnifier  to  be  discovered.  The  operator,  therefore,  who 
understands  this  principle,  will  know  how  to  vary  his  polishing  substances  according  to 
the  nature  of  the  article  he  wishes  to  polish.  It  is  quite  evident  that  his  polishing  material 
must  be  able  to  scratch  in  a  coarser  or  finer  manner  the  substance  he  is  desirous  of 
polishing,  for  wearing  down  is  only  effected  by  producing  minute  cuttings  or  scratches. 
It  is  evident  also  that  great  care  must  be  taken  to  have  the  last  polishing  material  uni- 

formly fine ;  for  a  single  grain  or  two  of  any  coarse  substance  mixed  with  it  wiU  produce 
some  visible  scratches  instead  of  a  perfectly  polished  surface. 

See  remarks  on  polishing  materials  in  Sect.  XVII.  Book  V. ;  the  coarsest  being  emery, 
sand,  glass-paper  ;  the  next  in  degree,  brickdust,  washed  emery,  tripoli ;  and  the  finest, 
rotten  stone,  whiting,  or  chalk,  putty  of  tin,  and  blacklead.  Oil  is  generally  used  in  giving 
the  highest  degree  of  polish  ;  and  the  greatest  care  is  necessary  to  prevent  any  of  the 
coarser  particles  getting  mixed  with  the  finishing  powders. 
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ON  THE  ESTABLISHMENT  OF  HOUSEHOLD  SERVANTS,  AND 

THEIE.  DUTIES. 

CHAP.  L 

CONDITION  OF  DOMESTIC  SERVANTS,  AND  THE  OBLIGATION  OF  THEIR 

SERVICE  ;    THEIR  QUALITIES,  ETC.  CONSIDERED. 

Sect.  I. 

CONDITION  OF  DOMESTIC  SERVANTS. 

1432.  Domestic  servants  are  a  class  m  society  no  less  essential  to  its  welfare  and  con- 
venience, tlian  the  equivalent  in  subsistence  and  money,  which  for  service  done  that  class 

receives,  is  essential  to  the  well-being  of  each  individual  belonging  to  it. 
1433.  In  no  era  of  time,  nor  in  any  state  of  social  life,  has  man  been  able  to  dispense 

ipith  the  aid  of  his  fellow-creatures  without  losing  ground  in  his  progress  towards  civilisa- 
lion.  Mutual  assistance,  co-operation  amongst  men,  is  the  impetus  to  social  improvement 
—the  promoter  of  social  convenience.  So  great  has  the  necessity  for  it  ever  been,  that  in 
nountries  and  in  periods  in  which  this  could  not  be  the  effect  of  mutual  compact,  the 
rtronger  members  of  communities  imposed  it  by  force  on  the  weaker  ;  and  hence  the 
origin  and  wrongs  of  slavery. 

1434.  Very  different' from  slavery  is  the  condition  of  domestic  servants  at  the  present 
iiime,  in  most  parts  of  the  civilised  world.    It  is  respectable  and  creditable.    It  has  its 
iights,  its  privileges,  which  give  it  a  character  of  independence,  notwithstanding  the  term 
■  service"  attached  to  it.    Public  laws  protect  this  class  of  the  British  community  from 
npjury  and  oppression,  and  the  prevalent  domestic  regulations  and  habits  all  tend  to  secure 
00  it  every  requisite  comfort,  and,  even  more,  much  enjoyment.  Independence,  like  hap- 
ibiness,  is  always  comparative.  There  is  no  class  of  society  but  has  its  power  "to  will  and 
'10  do,"  restricted  variously,  and  in  different  degrees.  Each  class  and  each  individual 
''X)mposing  it  is  under  subordination  of  some  kind  or  other  ;  and  each  acquiesces  in  its 
k-ecessity,  on  perceiving  it  to  be  based  on  principles  of  general  utility  and  security.  When 
luubordination  is  so  based,  society  must  be  both  generally  and  individually  benefited. 
IWithout  it  what  would  be  the  state  either  of  public  or  private  life  ?  The  struggles  and 
oontentions  of  ungoverned  passions,  the  clashings  of  different  interests,  the  wilfulness  of 
bae  powerful,  would  assail  and  overcome  all  the  quiet  and  peaceful  influences  of  domestic 
I'fe,  and  be  in  perpetual  opposition  to  the  order  and  justice  by  which  society  is  held 
ijgether. 

1435.  Hardships,  and  the  loss  of  independence,  can  scarcely  be  considered  as  charac- 
rnrising,  in  this  country  at  least,  the  state  of  domestic  service.  If  deficient  in  personal 
veedom,  it  is  exempt  from  great  anxieties  and  responsibilities  ;  and  in  admitting  of  change 
com  one  service  to  another,  it  fetters  no  individual  to  the  permanent  endurance  of  trials 
peculiar  to  any  one  situation.  It  compels  no  one  to  an  undue  devotion  of  his  strength, 
rar  to  engage  in  any  excess  of  duty  beyond  that  which,  on  entering  a  service,  he  volun- 
mly,  and  for  a  stated  compensation,  engages  to  perform.  It  does,  indeed,  require  from 
iim  a  diligent  and  a  faithful  attention  to  the  duties  which  he  has  undertaken  ;  a  strict 
^gard  to  personal  decorum,  and  to  the  moral  obligations  of  temperance  and  honesty, 
rrials  of  patience  and  temper  he  may  experience  ;  but  not  in  a  greater  degree,  probably, 
aan  his  superiors  may  have,  in  their  sphere,  to  encounter. 
1 1436.  The  principal  of  a  family  has  a  right  to  prescribe  certain  regulations,  by  which 
>s  servants  are  to  govern  themselves.  There  can  be  in  different  families  no  complete 
liiiformity  in  these  domestic  regulations,  while  there  is  neither  uniformity  nor  equality  in 
ee  circumstances  and  characters  of  those  who  form  social  communities  :  in  every  household, 
nme  variations  of  habit  and  custom  must  be  expected  ;  and  servants,  entering  new  situations, 
il  11  be  disappointed  if  they  expect  to  meet  in  each  a  counterpart  of  those  which  tliey  had 
ftft  They  must  conform  to  each  variety,  or  submit  to  the  penalty  of  frequent  dismissal, 
hiere  can  be  no  proper  notion  of  domestic  subordination,  when  a  servant  permits  himself 
reproach  his  employer,  and  which  is  not  unfrequently  the  case,  with  some  such 

1  rpression  as  this  :  "I  have  never  been  used  to  that,"  or,  "that  work  did  not  belong  to 
1 1 ;  in  my  last  place."    Neither  has  he  any  right  to  object  should  his  master  prescribe  the Y  2 
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mode  in  which  he  is  to  perform  his  business  ;  and  he  is  especially  blamable  if,  at  the  same 
time,  he  impertinently  retorts,  "  I  know  my  business,  and  am  not  come  here  to  learn." 

1437.  In  describing  the  course  of  domestic  business,  the  object  herein  is  not  to  mark 
the  limits  of  each  servant's  province,  as  if  he  was  not  subject,  in  the  main,  to  the  wishes  of 
his  master,  or  to  the  convenience  of  the  family  whom  he  serves  ;  but  governed,  as  it  were, 
by  prescriptive  regulations,  to  which,  as  a  code  of  domestic  laws,  he  may  appeal  for  his 
justification  when  inclined  to  disobey  orders  given  him.  On  the  contrary,  the  intention 
of  this  work  is,  after  setting  forth  the  condition  and  usual  treatment  of  servants,  to  present 
a  manual  of  domestic  knowledge  and  of  household  practice,  to  which  inexperienced  house- 

keepers and  servants  may  alike  refer,  when  seeking  to  know  the  details  in  each  branch  of 
household  duty,  and  the  mode  in  which,  in  all  general  cases,  household  work  is  distributed 
throughout  the  establishment. 

1438.  The  suggestions  and  details  thus  brought  together  may  be  respectively  useful  to 
master  and  servant,  without  affording  pretext  to  either  for  the  omission  of  any  part  of 
their  mutual  obligations,  or  for  any  breach  in  their  mutual  compact. 

Sect.  II. 

QUALITIES  OF  SERVANTS. 

1439.  In  servants  generally,  we  look  for  the  essential  qualities  of  integrity,  sobriety,  clean- 
liness, and  general  propriety  in  mannei  and  dress,  together  with  the  knowledge  of  the  duties 

in  their  respective  departments  of  household  business  which,  on  being  hired,  they  professed : 
whence,  besides  these  indispensable  qualities  and  powers,  some  few  members  of  large 
establishments  should,  in  order  to  be  competent  and  effective,  have  other  distinctive  marks 
of  fitness  for  the  ofBce  filled. 

1440.  A  house  steward,  for  instance,  the  chief  member  of  the  establishment,  holds  the 
most  responsible  of  the  household  ofiices.  Of  him,  as  the  representative  of  a  higher 
domestic  authority,  we  would  remark,  that  he  should,  in  some  measure,  manifest  qualities 
similar  to  those  possessed  by  him  whom  he  represents.  Any  one  having  authority  over 
others  should  have  self-command,  to  enable  him  to  meet,  without  forgetting  himself,  pro- 

vocations from  the  unruly  or  insolent  subordinate  members  of  the  establishment.  He 
should  possess  firmness  in  enforcing  all  reasonable  performance  of  duty  :  he  should  have 
integrity  beyond  the  powers  of  any  one  to  induce  him  to  connive  in  deviations  from  duty 
or  honesty  :  with  these  qualities,  he  should  demean  himself  in  such  a  manner,  that  none 
in  the  subordinate  departments  of  the  house  should  be  on  such  familiar  grounds  with  him, 
as  to  diminish  his  authority  or  influence  over  them. 

A  butler  is  sometimes  similarly  situated  with  the  house  steward,  and  is  hence  called 
upon  to  exercise  similar  qualities  with  those  above  mentioned. 

1441.  The  housekeeper,  whose  place  in  the  female  part  of  an  establishment  is  similar  to 
that  of  the  house  steward  among  the  men  servants,  should  possess  the  observation  and 
vigilance  of  an  active  mistress  of  a  family.  Her  eye  should  never  be  withdrawn  from 
the  circle  of  her  duties  ;  in  that  she  should  be  ever  ready  to  act  with  the  decision,  keen- 

ness, and  interest,  of  a  principal,  maintaining  over  the  subordinate  actors  in  it  a  strict  but 
not  severe  superintendence.  Those  whom  she  has  to  direct,  and  to  keep  to  a  regular 
discharge  of  duty,  are  like  children,  requiring  a  firm  mind  to  govern  them,  a  quick 
apprehension  of  their  dispositions,  so  as  to  apply  to  each  an  appropriate  stimulus  to  good 
conduct  ;  and  a  kind  disposition,  to  atford  them  comfort  and  consolation  when  ill,  or  in 
sorrow.  To  sum  up  the  characteristics  of  a  good  housekeeper,  she  should  display  a 
propriety  of  manner  which  impertinence  would  not  dare  to  attack,  and  an  integrity  of 
conduct  which  malignity  could  not  impeach. 

1442.  To  the  lady's  maid  and  valet,  both  standing  on  similar  grounds,  prudence  of 
speech  should  belong.  It  would  secure  them  the  confidence  of  their  employers,  and  save 
them  from  the  inconvenience  and  trouble  in  which  indiscreet  tattling  would  involve  them. 
Being  more  immediately  about  the  person  of  those  whom  they  serve  than  others  of  tlu' 
establishment,  they  have  opportunities  of  hearing  opinions  of  persons  and  circumstances, 
hastily  and  unguardedly  expressed,  which,  if  repeated,  might  be  mischievous,  especially  if 
told  inaccurately,  or  with  exaggerations.  In  these  two  members  of  the  establishment,  it 
is  also  apparent  that  uniform  neatness,  and  cleanliness  of  person,  with  order  in  their 
habits,  and  the  power  of  controlling  their  tempers,  arc  requisite  qualities. 

1443.  Of  the  head  nurse,  the  qualifications  which  appear  to  be  requisite  or  desirable  are 
so  numerous  as  scarcely  to  be  found  united  in  one  individual.  Fitness  for  the  important 
office  of  nurse  must  be  found  in  an  union  of  qualities  and  powers,  both  natural  and 
acquired. 

1444.  In  person,  a  nurse  should  have  no  striking  peculiarity  or  deformitj'.  No  habitual 
tricks  with  the  features,  such  as  squinting  or  grimaces:  no  defect  in  the  articulation,  such 
as  lisping  and  stammering :  no  singularity  or  vulgarity  in  the  tone  or  accent :  for  such 
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peculiarities  always  bring  into  exercise  the  imitative  propensities  of  childhood.  In 
stature  the  middle  size  is,  for  a  nurse,  preferable  to  either  extreme,  of  tall  or  short ;  the 
one  often  causing  deficiency  in  activity,  the  other  in  muscular  power.  The  constitution  of 
a  nursemaid  should  be  sound.  Tendencies  to  humours  of  any  kind,  to  consumption,  to 

rheumatism,  or  even  being  liable  to  frequent  headaches,  -would  detract  from  the  personal fitness  of  an  individual  for  the  duties  of  the  nursery.  Li  age  the  nurse  should  be  neither 

very  old  nor  very  young  :  -were  she  old  she  might  possibly  be  very  deficient  in  activity 
and  temper  ;  -were  she  too  young  she  might  -want  consideration  and  judgment.  In  dispo- 

sition she  should  be  cheerful  even  to  liveliness,  yet  withal  gentle.  Boisterous  gaiety  in 
the  nurse  would  be  almost  as  injurioiis  to  her  infant  charges  as  a  temper  of  irritability 
and  violence.  In  the  situation  and  duties  of  a  nurse  there  is  much  to  try  the  temper ; 
and  it  is  not  reasonable  to  expect  that  it  should  be  always  unrufiled  ;  still  no  one  is  fit  for 
the  charge  of  children  who  cannot  control  in  herself  any  violent  expression  of  irritation. 

1445.  In  personal  habits  the  nurse  should  be  scrupulously  correct.  Cleanliness  and 

neatness  are  not  to  be  dispensed  -with  in  the  individual  who  is'  to  lay  the  foundation  of good  habits  in  the  objects  of  her  superintendence.  Deficiency  in  such  habits  can,  in  her, 
only  arise  from  indolence ;  and,  if  this  defect  be  inculcated  Ln  childhood  by  the  force  of 
her  example,  it  may,  being  the  parent  of  so  many  other  vices,  blight  the  promise  given 
in  the  first  years  of  life  of  the  exercise  of  future  mental  vigour. 

1446.  But  after  all,  no  personal  nor  acquired  qualification  in  the  nurse  can  be  put  in 
•  competition  -with  the  aU-important  requisite  of  vigorous,  effective,  and  virtuous  prin- 
'  ciples.  Neither  deformity  in  person  nor  singularity  of  speech  or  deportment  can  inflict, 
.  on  an  infant  generation,  an  injury  equal  to  that  -which  a  vicious  influence  in  the  nursery 
I  can  eflfect.  The  arts  of  deception  and  craft  manifested  there  have  often  sapped  the 
:  ingenuousness  of  the  most  guileless  nature  that  childhood  had  ever  evinced.  Such  evil 
1  once  effected,  and  thus  early  in  life,  all  hope  of  honour  and  integrity  being  manifested  in 
1  manhood  must  be  abandoned. 

1447.  A  head  nurse,  besides  being  herself  scrupulously  upright  in  conduct,  should  be 
;  acutely  alive  to  all  habitual  deviations  from  rectitude  in  the  conduct  of  those  employed  as 
I  her  nursery  assistants.  Should  their  faults,  after  a  fair  trial  on  her  part,  prove  incorrigible, 
:  she  should  not  from  false  feeling  screen  them  from  detection,  but  rather  should  openly 
;  and  decidedly  make  them  known  to  those  authorised  to  dismiss  them.  Their  occasional 
I  omissions  of  duty,  together  with  many  of  the  inadvertent  errors  of  youth,  may  and  ought 
I  to  be  treated  leniently,  if  not  entirely  overlooked  :  but  any  systematic  deception,  habitual 
i  indolence,  and  violence  of  temper,  any  one  of  which  defects  -would  render  their  example 
I  dangerous  in  the  nursery,  it  is  her  decided  and  peremptory  duty  to  expose.  If  her 
I  employers  retain  them  after  knowing  their  defects,  her  responsibility  as  regards  them 
I  ceases,  but  as  long  as  she  conceals  their  misdemeanors,  she  makes  herself  answerable  .for 
I  the  consequences.  Let  her  keep  always  in  mind  that  although  the  conduct  of  a  junior 
:  servant  may  not  be  as  well  regulated  as  that  of  one  who  has  passed  through  the  discipline 
I  of  years,  yet  that  it  is  part  of  her  duty  to  see,  that  no  one  over  whom  she  has  authority 
1  neglects  to  perform  her  share  of  work  with  neatness,  cleanliness,  activity,  and  good 
I  humour,  nor  sets  any  evU  example  before  those  whose  infant  propensities  would  render 
I  ready  imitators.  A  nurse  who  acts  thus  would  be  entitled  to  no  common  share  of  respect 
i  and  gratitude  from  her  employers. 

1448.  Foot  boy.  —  Of  all  the  subordinate  members  of  an  establishment,  such  as  foot  boy, 
!  scullion,  &c.,  the  good  qualities  to  be  sought  for  in  them  are  of  an  invariable  nature.  No 
I  one  would,  knowingly,  engage  in  their  service  those  whose  characters  could  not  stand  a 
s  strict  investigation  as  to  honesty,  sobriety,  cleanliness,  activity,  and  civility.  Possessing 
I  these  qualities,  the  duties  of  these  inferior  members  of  establishments  are  so  much  under 
I  the  superintendence  of  those  above  them  amongst  the  household,  that  they  are  on  the 
I  footing  of  learners  rather  than  of  able  assistants  in  domestic  business.  Their  fitness  for 
1  the  departments  they  fill  must  be  sought  for,  more  in  the  qualities  of  which  they  give 
i  indications,  and  in  their  promise  to  improve,  than  in  their  efficiency  as  servants. 

Sect.  III. 

CORRUPT  PRACTICES  OF  SERVANTS. 

1449.  Corrupt  practices  of  servants,  which  are  not  unfrequent,  must  here  be  noticed  as 
'warnings  to  their  employers  ;  in  whom  such  practices  are  discovered  there  can  be  no 
I  confidence,  for  they  betray  the  want  of  some  of  those  requisite  qualities  above  enumer- 
lated.  The  consequences  of  such  low-minded  trickery  of  which  we  are  about  to  speak 
I  recoil  upon  servants  generally  :  the  good  suffer  with  the  bad. 

In  a  hotisHioM,  every  Instiince  of  pilfering  and  triclicry  i\cciimulates  odium  on  tlic  whole  class,  and  makes 1  It  inilividuallv  w.itchcd  and  suspected.  The  prevailing  bad  opinion  of  servants  Inflicts,  too,  an  injury  on  the 1  employer  and  the  employed  ;  a  suspicious  temper  being  ,i8  unfavour.iblo  to  the  character  of  the  one  as  to  live 
•  suspected  is  to  that  of  tlio  other,    -yet  that  there  Is  sufnclciit  ground  for  suspicion  must  be  allowed    It  Is 
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every  day  acknowledged  that  one  of  the  main  anxieties  of  housekeeping  is  the  apprehension  of  tlie  dishonesty 
of  those  who  are  under  our  roof  and  receiving  bread  from  our  hands;  it  is  this  Insecuritywhich  often  destroys 
repose,  and  undermines  a  generous  and  confiding  temper.  Were  tlie  depredations  of  a  aescri|ition  to  be  easily 
detected,  the  annoyance  wouid  be  of  less  moment ;  but  they  are  usually  so  systematically  small  as  to  defy  the 
strictest  scrutiny  to  discover,  and  yet  so  uniformly  carried  on  as  to  be  in  the  end  inciilcuiably  great. 

14.'jO.  Of  titcac  practices,  that  of  connivance  the  servants  of  the  tradespeople  employed  by  a  family  is one  necessary  to  be  known,  as  the  remedy  is  evident,  provided  tlie  practice  l)c  confined  to  the  servants,  and 
not  to  the  tradesmen  themselves.  It  is  that  of  entering  into  the  books  more  goods  and  articles  of  food  than 
are  brought  into  the  house,  the  amount  of  which  is  divided  between  tlie  cooks  and  the  agents  employed  by 
tiie  tradespeople  to  convey  their  commodities  from  their  shops  to  their  customers.  So  prevalent  has  thfs 
malpractice  been  as  to  give  origin  to  slang  epithets  ;  for  instance,  the  loaves  added  to  the  amount  of  those 
actually  taken  into  a  house  are  called  dead  men's  tnavcs. 

H.'jI.  It  must,  however,  be  remembered,  that  if  the  payment  of  the  baker's  bill  be  not  settled  between these  dishonest  parties,  they  can  derive  no  advantage  from  the  fraud,  and  will  therefore  have  uo  inducement 
to  practise  it,  unless  the  baker  himself  also  connives. 

1452.  Against  cooks,  charges  have  been  often  substantiated  of  other  w.iys  of  disposing  of  the  provisions  of 
families  which  they  serve.  It  is  indisputable  th.it  a  traHic  is  carried  on  by  many  cooks  with  their  own  needy 
connexions  ;  and  Irora  the  discoveries  which  have  been  frequently  made  has  arisen  the  rule  of  exclusion  from 
every  house,  of  the  friends  and  relatives  of  servants  in  tlie  metropolis an  indispensable  restriction,  unless 
the  friends  are  almost  as  well  known  to  the  family  as  the  servants  themselves.  In  all  great  towns  petty 
depredators  have  so  many  means  of  evading  discovery,  as  to  render  them  the  more  dangerous. 

1453.  Injmying  bills,  dishonest  servants  find  another  means  of  emolumentto  themselves  at  their  employers' cost ;  and  in  which  the  tradespeople  certainly  do  connive,  probably  for  the  object  of  keeping  in  favour  with 
those,  who,  if  so  disposed,  might  injure  them  with  their  customers.  It  is  no  uncommon  practice  for  a  cook, 
on  entering  a  new  service,  to  make  terms  for  herself  witli  the  tradespeople  of  the  familj',  and  if  they  prove  un- bendingly honest,  she  has  no  resource  but  to  decry  their  goods,  and  thus  lessening  their  estimation  with  their 
customers,  induce  them  to  deal  elsewhere,  and  perhaps  with'persons  of  her  own  stamp.  One  of  her  claims is  to  the  odd  pence  and  halfpence  of  each  small  bill,  and  to  the  discount  upon  large  accounts.  Christmas-boies 
are,  also,  generally  demanded  by  servants  from  tradespeople.  All  these  sources  of  secret  gain  must,  it  is 
api)arent,  spring  primarily  from  the  principals  of  families,  and  not  from  the  tradespeople  who,  in  affixing  a 
price  to  their  commodities,  must  take  into  account  all  these  drawbacks  upon  them,  or  their  business 
could  not  prosper.  These  facts  do  not  rest  on  doubtful  authority,  but  are  indisputable,  and  illustrate  the 
importance  and  economy  of  the  habit  of  each  principal  settling  his  own  bills,  and  allowing  his  domestics  to 
have  as  little  concern  with  his  tradespeople  as  possible. 

1454.  T/ie  honour  which  servants  pretend  to  preserve  amongst  themselves,  and  which  prevents  them  from 
exposing  the  frauds  and  misconduct  going  on  amongst  them,  is  only  anotlier  name  for  deception  and  dis- 

honesty. An  honest-minded  servant  ought  to  distinguish  between  the  pettiness  of  tattling  and  the  duty  he 
owes  to  his  employer  and  himself;  and  it  should  always  be  impressed  on  his  mind,  that,  to  see  dishonest  prac- 

tices and  not  to  disclose  them  to  the  injured  party,  is  to  participate  in  them.  He  becomes  an  accompUce,  if 
lie  knows  of  frauds  and  is  silent. 

Sect.  IV. 

HOUSEHOLD  REGUI-ATIONS. 

1455.  In  the  following  details  will  be  found  the  regulations  now  generally,  though 
variously,  modified,  by  which  the  treatment  of  domestic  servants  is  governed. 

SuBSECT.  1. — Food  of  Domestic  Servants. 

1456.  The  food  of  domestic  servants  is  uniformly  at  the  cost  of  the  principals  of  families, 
though,  in  different  spheres  and  houses,  there  are  different  modes  of  settling  this  part  of 
domestic  management. 

1457.  One,  and  the  most  general  plan,  is  to  have  meals  prepared  for  the  household  distinct  from  those  of  the 
family,  at  stated  and  early  hours,  and  consisting  chiefly  of  plain  substantial  fare,  with  specific  allowances  of 
beer  and  ale. 

1458.  In  this  country,  but  only  in  families  of  the  first  rank  and  greatest  aiHuence,  there  are  two  distinct 
tables  allowed  In  the  establishment :  one  in  the  steward's  room,  for  the  chief  members  of  the  establishment  ; 
the  other  in  the  servants'  hall  for  the  rest  of  the  domestics. 

1459.  The  steward's  table  has  been  of  late  years  less  frequent  than  formerly  in  the  houses  of  the  great. 
During  the  long  war  of  the  last  century,  provisions  became  so  immoderately  high,  and  every  luxury  so 
heavily  taxed,  as  to  induce  in  most  houses  where  large  establishments  were  indispensable,  gre.at  retrenchment 
in  whatever  way  it  could  be  elTected ;  and  the  first  steps  taken  liy  many  of  the  gentrj-  was  the  abolition  of  tli« 
steward's  tiible,  only  one  general  table  in  the  servants'  hall  being  thenceforward  allpwed  to  the  establish- ment. ,    ,        ,  ^  , 

1460.  Where  the  steward's  table  is  yet  extant  in  the  houses  of  the  nobility,  the  house-keeper  and  house- 
steward  preside  at  it,  and  none  of  the  domestics  but  lady's  maids,  valets,  butlers,  and  head  gardeners,  are admitted  to  it.  .  v  ■   .   f  u-  i. 

14GI .  In  the  housekeeper's  room,  the  same  party  take  their  breakfast,  tea,  and  supper,  at  the  last  of  which 
the  head  nurse  has  a  place,  when  she  can  leave  the  nursery  without  neglecting  her  ch.-irges. 

I4G2.  The  meals  in  the  servants'  hall  are  usually  announced  to  the  members  of  the  establishment  by  the 
ringing  of  a  great  bell.  It  is  rung  at  8  o'clock  in  the  morning  for  breakfast,  at  h,ilf  past  12  or  1  o'clock  for dinner  .and  at  8  again  for  supper.  In  large  establishments,  where  many  are  to  be  served,  an  hour  s  time  is 
allowed  for  dinner.  In  establishments  of  smaller  number,  half  an  hour  is  allowed  for  dinner,  and  half  an 
hour  also  for  tea  and  supper.    .     „     r  _  . 

146.3  Breakfast  and  supper  for  men  servants  consist  generally  of  bread  .ind  cheese,  occasionally  ol  me,-»t, together  with  a  pint  of  beer  to  each.    Generally  speaking,  meal  is  allow  ed  to  establishments  only  once  a  day. 
1464.  The  consumption  of  food  sulBcient  for  each  domestic  has  been  calculated  to  be  at  the  following 

AUowance  of  bread  for  men  servants,  two  quartern  loaves  each,  or  8 lbs.  per  week  :  for  women  servants, 
one  quartern  or  4  lbs.  each  per  week.  Allowance  <!/"  butcher's  meal,  half  a  pound  per  head  for  each  day  s dinner  for  females  ;  throe  quarters  of  a  pound  for  men.  Allowance  cheese,  one  quarter  of  a  pound  per 
week  for  eacli  individual.  Allowance  of  butter,  if  fresh,  half  a  pound  per  week  for  each  servant,  or  it  salt 
butter  be  used,  three  quarters  of  a  pound.  Allowance  of  tea.  half  a  pound  per  month  for  each  serv.ant. 
Allowance  tif  sugar,  half  a  pound  per  week.  Allowance  qf  beer,  for  the  men,  a  pint  at  each  meal ;  for  the 
women  servants,  half  a  pint  at  each  meal. 

1465.  Board  wages  are,  in  some  houses,  given  to  servants  instead  of  food.  Some  regard 
this  mode  ns  economical,  and  as  diminishing  the  trouble  of  housekeeping.    But  others 
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consider  it  as  a  mode  full  of  temptation  to  petty  thieving  in  servants  scarcely  to  be  re- 
sisted, and  hence  its  evils  are  greater  than  its  advantages. 

1466.  For  servants  left  in  houses  when  families  are  a'bsent  from  home,  board  wages 
form  both  a  proper  and  convenient  mode  of  fulfilling  the  master*s  obligation  to  provide food  for  them. 

Board  wages  for  men  vary  according  to  the  circumstances  of  the  family  paying  them,  from  twelve  to  four- 
teen shillings  per  week  :  for  women,  from  eight  shillings  to  twelve  per  week.  Servants  living  on  board 

wages  usually  club  together,  and  appoint  the  cook  of  the  family  to  be  their  caterer  ;  or,  in  some  cases,  the 
cook  contracts  with  the  rest  to  provide  them  at  so  much  per  head  their  dinners  and  suppers.  A  third  ar- 

rangement is  sometimes  adopted.  Food  generally  is  provided  for  the  establishment,  but  money  is  allowed 
each  servant  to  provide  for  himself  beer,  sugar,  and  tea.  For  beer  the  allowance  in  money  is  two  shillings 
per  week  for  each  man  servant,  and  one  shilling  per  week  for  each  female  servant.  For  tea  and  sugar,  some families  allow  one  pound  per  annum  to  each  servant,  others  two  pounds.  0/  these  modes  the  principals  of 
families  adopt  that  which  to  each  family  respectively  appears  to  be  most  convenient  or  economical.  Servants have  no  choice  in  the  matter,  farther  than  that  of  declining  to  serve  in  families  where  arrangements  of  this 
nature  appear  to  them  objectionable,  or  not  conducted  in  a  manner  likely  to  promote  their  daily  comfort. 1467.  The  meals  of  servants  in  small  families,  and  of  limited  means,  generally  take  place  immediately  after, 
and  upon  the  remains  of,  the  family  meals.  In  such  cases  the  hours  of  the  family  are  early  and  regular,  or  the 
arrangement  would  prove  uncomfortable  and  injurious  to  the  health  of  servants,  whose  constant  active 
tmployments  render  regularity  in  their  roeals  of  great  importance  to  them. 

SuBsBcT.  2.  — Dress  of  Servants. 

1468.  TTie  dress  of  men  servants  is  regulated  by  the  style  and  rank  of  the  families  whom 
they  serve.  Great  neatness,  and  even  a  gentlemanly  appearance,  is  expected  at  all  times 
in  the  upper  servants,  and  especially  when  in  attendance  on  their  principals.  Whether 
servants  be  in  or  out  of  livery,  they  must,  when  attending  at  table,  always  appear  in  clean 
■white  cravats,  and  in  white  stockings,  either  of  cotton  or  of  silk.  Men  servants  out  of 
Uvenj  provide  their  own  clothes,  their  wages  being  proportionally  higher  than  those  of 
livery  ser\-ants. 

1469.  Livery,  formerly  the  cavalier's  badge  of  devotion  to  some  fair  lady,  whose 
livery  he  assumed  at  "  tilt  or  tournament,"  is  at  present  only  a  mark  of  service. 

1470.  Livery,  in  some  families  of  quality,  is  a  part  of  the  inheritance  handed  down  to 
them  in  succession  from  one  generation  to  another,  and  generally  has  some  relation  to 
the  colours  of  the  arms.  Of  those  who  have  no  long  line  of  ancestry  to  boast  of,  the 
livery  is  often  matter  of  fancy  and  choice  only,  and  is  costly  or  plain  according  to  the 

;  style,  fortune,  or  taste  of  each  family,  and  on  whom,  and  not  on  the  servants,  the  charge 
I  of  providing  it  falls. 

1471.  A  livery  consists  of  a  complete  suit  of  clothes.  The  allowance  of  suits  in  the  year 
•  to  each  servant  varies  in  the  diiferent  families  of  genteel  life,  from  two  to  one  suit  of 
I  dress  livery,  with  one  suit  of  undress  clothes,  to  be  worn  during  the  hours  of  work,  or 
1  during  occasional  absences  from  home  of  the  family.  One  hat  each  year  is  generally 
]  provided  by  the  master  ;  but  linen,  gloves,  stockings,  and  shoes,  the  livery  servant  pro- 
•  vides  for  himself.  He  also  pays  for  his  own  washing,  with  the  exception  of  his  linen, 
.  jackets,  and  aprons,  which  are  usually  sent  to  the  laundry  to  be  washed,  or  with  the 
:  family  linen. 

1472.  At  tables  where  style  is  kept  up,  servants  are  expected  to  attend  in  silk  stockings,  and  with  either  silk 
(  or  white  kid  gloves.  In  such  houses  the  wages  are,  or  ought  to  be,  proportionably  high.  The  use  of  gloves 
i  in  waiting  at  table  has  superseded  th.it  of  the  table  napkin  wrapped  round  the  hand  of  the  servant  employed 
I  ill  presenting  articles  to  those  at  table.  Neater  in  appearance,  and  less  troublesome  to  the  waiter,  the  use  of 
I  gloves  may  be  regarded  as  an  improvement  on  the  old  fashion  ;  but  it  is  somewhat  more  expensive  to  the I  servant. 

1473.  For  the  rough  business  which  footmen  undert.ike  to  do,  when  they  enter  families  where  only  one 
I  man  servant  is  kept,  the  master  usually  provides  his  footman  witli  a  coarse  jacket  and  large  trowsers,  which 
(  cover  over  the  whole  of  his  dress.  Jackets  of  linen,  or  coloured  cottons,  and  white  aprons,  are  also  allowed 
I  him,  in  which  he  may,  without  impropriety,  answer  bells  in  the  morning.  In  this  dress  he  usually  performs 
1  much  of  his  morning's  work,  .and  dresses  himself  either  before  luncheon,  or  before  the  dinner  hour. 1174.  A  coachman  has  one  livery,  also  two  hats,  .md  two  piiirs  of  boots,  allowed  him  annually,  and  a  box 
^  coat  once  in  three  or  four  years  ;  also  one  or  two  stable  dresses,  consisting  of  rowels,  a  jacket,  a  waistcoat, i  and  one  undress  frock  coat. 

147.'i.  The  under  ranchman  has  nearly  the  same  allowance  of  clothes.  To  grooms  are  allowed  yearly  two i  suits  of  livery  and  two  stable  dresses.    To  postilioos  three  sets  of  jackets  in  two  years,  and  a  cap  yearly. 

1476.  The  dress  of  female  servants,  although  usually  left  to  their  own  discretion,  may 
1  be,  and  generally  is,  influenced  by  the  opinion  of  their  employers  as  to  its  suitableness  and 
(consistency.  A  mistress  may  require  her  maid  servants  to  expend  a  portion  of  their 
'wages  on  neat  and  creditable  clothing.  Beyond  this  she  may  have  no  right  to  interfere  ; 
ibut  by  a  judicious  use  of  her  influence  she  may  restrain  them  from  running  into  extrava- 
igance  and  inconsistency  of  dress,  and  consequently  from  many  errors  into  which  thejr 
ivanity  might  lead  them.  Of  late  years  the  low  price  of  most  of  the  articles  of  clothing 
1  has  introduced  into  many  classes  a  more  showy  style  of  dress  than  they  formerly  indulged 
I  in,  and  among  maid  servants  this  is  particularly  evident. 

1477.  Of  neatness  nf  dress  .-ill  must  approve  :  it  i.i  inconsistency,  in  point  of  expense,  of  form,  or  of  colour, 
\with  the  means  or  daily  avocations  of  any  cl.ass  of  society,  that  alone  Is  c('nsurable. 

147H.  In  largo  estjiblishments  of  servants,  there  are  diflerent  ranks,  as  in  more  general  society,  in  which  the 
avornllons  vary,  I'roin  tho.so  which  are  laliDrimis  to  those  compar.-itively  light  and  easy.  In  the  discliarge  of these  different  employments,  a  diflerent  style  in  ilrrss  may  bo  not  only  admissible,  but  consistent.  The  house- 
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keeper  and  lady't  maid  maj',  with  propriety,  approach  nearer  to  the  style  of  dress  of  their  employer  than  tlie house  maid,  laundry  maid,  or  under  servants,  though  in  all  the  same  general  principle  slionld  be  the  guide. 
IJT'J.  Cleanliness  (^f  dress,  whatever  may  be  their  employments,  all  servants  should  regard  as  one  of  their 

essential  requisites.  In  the  upper  servants  there  can  be  no  obstacle  to  its  observance  ;  the  diflicully  may  be 
greater  with  those  who  engage  in  the  more  laborious  duties  of  cleaning  a  house.  Vet  with  them  much 
depends  on  habit  and  management  of  their  worli.  Some  servants  have  the  habit  of  getting  through  even 
the  least  cleanly  part  of  their  em[iloyments  in  a  comparatively  cleanly  manner  ;  with  others  the  reverse  is  as 
evident.  One  servant  will  scarcely  show  by  her  dress,  another  scarcely  hide,  the  nature  of  her  employments  ; 
so  great  a  difference  in  habits  is  there  even  in  this  one  point.  ' 1480.  To  the  habit  of  neatness  the  same  remark  will  apply.  Neatness  and  cleanliness  may  indeed  be  regarded 
as  inseparable  qualities,  the  one  being  rarely  found  without  the  other.  The  same  habit  of  mind  tends  to  the 
cultivation  of  both  ;  and  where  these  qualities  are  found,  there  also  we  may  look  for  greater  consistency,  for  a 
better  taste,  it  may  be  called,  in  dress. 

1481.  To  the  love  of  finery  are  often  united  habits  of  untidiness  and  uncleanliness.  It  is  no  uncommon  thing 
to  see  slovenliness  among  domestic  servants  in  the  morning  hours,  and  in  the  evening  a  dress  inconsistent,  both 
in  expense  and  style,  with  tlieir  station  and  means. 

1482.  In  families  requiring  the  attendance  of  maid  servants  during  the  morning  hours  In  the  parlour,  or  at 
the  house  door,  the  neatness  of  their  morning  dress  is  as  important  as  that  of  the  evening,  although,  from  the 
difference  of  their  employment  in  these  divisions  of  the  day,  a  change  of  dress  is  both  allowable  and  desirable. 

1483.  Amo?ig  the  articles  of  dress  which  must  be  regarded  as  inconsistent  with  any  degree  of  domestic  ser- 
vice may  be  enumerated  silk  gowns  and  silk  stockings,  blond,  lace,  feathers  and  artificial  flowers,  bracelets, 

necklaces,  rings,  and  ear-rings.  Will  it  be  considered  as  entering  too  much  into  particulars  to  mention  with 
censure  the  common  mode  with  which  maid  servants  dress  their  hair  ?  In  the  morning  they  are  disfigured 
with  tiers  of  curls  in  paper ;  in  the  afternoon  sometimes  decorated  with  long  pendant  ringlets,  to  induce 
which  much  time  is  bestowed  at  night,  when,  if  rest  be  not  needful  to  them,  they  might  be  better  engaged  in 
repairing  their  clothes.  A  servant  of  correct  taste  in  dress  would  never  appear  in  curl  papers,  nor  keep  her 
hair  of  such  a  length  as  to  require  more  than  very  simple  curling. 

1484.  .The  outlay  in  dress  the  wages  of  each  servant  should  regulate.  Those  who  have  low  wages  will  not, 
if  they  reason  rightly,  attempt  to  vie  in  dress  witli  those  who  have  higher  wages.  Propriety  and  prudence 
alike  condemn  such  attempts  in  them,  as  much  as  in  the  wife  and  daughters  of  a  man  oi^  small  income,  were tliey  to  compete  in  dress  with  those  of  superior  means. 

148.5.  In  servants'  dress  two  thirds  qfthe  wages  only  should  be  spent.  The  remainder,  left  in  the  bands  of 
their  principal,  or  placed  in  saving's  banks  to  accumulate,  may  prove  a  means  of  comfort  to  them  beyond comparison  greater  tlian  the  transient  pleasure  which  a  more  expensive  dress  might  give  them.  In  the  fol- 

lowing tables  will  be  found  estim.ites  sufliciently  accurate  to  show,  that  with  judgment  in  the  choice  of  the 
materials,  and  a  proper  subordination  of  the  inclination  for  dress  to  the  means  for  obtaining  it,  a  third  part, 
or  even  more,  of  wages,  may  in  most  cases,  be  untouched,  and  yet  the  personal  appearance  of  the  servant  not 
neglected  thereby,  but  rather  improved,  inasmuch  as  consistency  in  dress  is  always  one  of  its  most  becoming attributes. 

1486.  Tables  of  maid  servants'  dress  consistent  with  wages. 
Table  I.  —  Wages  71.  7s. 

£  s.  d. 
1  good  cotton  dress,  at  8d.         -  -  0  7  8 
2  common  working  gowns,  at  Gd.  -  0  7  0 
Linings  for  the  dresses  -  -  0  2  0 
4  petticoats  -  -  -  -  0  8  0 
Body  linen  -  -  -  -  0  4  6 
Stockings  (3  pajrs)  -  -  -  0  6  0 
Muslin  for  caps  and  handkerchiefs  .060 
Bonnet  and  trimmings  -  -  -  0  10  6 
4  chequered  aprons,  2  white  ditto  -  0  6  0 A  shawl         .            -            -            -   0  12  0 
3  pairs  of  shoes  -  -  -  0  12  0 
2  pair  of  gloves  -  -  .016 
Sundries        .           -           -           .   0  10  0 

£in  2 

£ s. d. 
3  gowns  (making,  &c.) 

.  1 

10 0 
Petticoats       _            .  - 

-  0 

12 0 
Body  linen 

-  0 

6 0 
4  pairs  of  stockings 

.  0 

6 0 

Aprons  - 

.  0 

7 0 
Caps,  habit  shirts,  ribands,  and  gloves 

.  1 

0 0 
2  bonnets  and  trimmings 

.  1 

0 0 
Shawl  - 

.  0 

15 0 
3  pairs  of  shoes 

.  0 

12 0 
Sundries  ... 

-  1 

0 0 

£7 8 u 

SuBSECT  3. —  Customs  and  Rules  amongst  Establishments  of  Household  Servants. 

1487.  In  all  large  establishments  of  servants  one  rule  invariably  prevails.  The  men 
and  women  servants  during  the  intervals  in  their  employments  are  never  allowed  to  sit 
together  in  the  same  room.  Each,  men  and  women,  have  their  respective  places  of  resort 
At  dinner  and  supper  time  only  do  they  assemble  together.  This  regulation  it  is  the 
duty  of  both  the  steward  and  housekeeper  to  see  observed,  as  experience  has  proved  it 
to  be  favourable  both  to  the  morals  of  the  individuals  of  establishments,  and  to  the  proper 
fulfilment  of  each  branch  of  household  work. 

1488.  To  the  housekeeper's  room,  lady's  maids  repair  for  breakfast,  tea,  and  supper,  and  at 
all  other  seasons  of  leisure.  Here,  also,  butlers  and  valets  are  admitted  to  tea  and  breakfast, 
but  not  at  other  seasons.  The  still  room  maid  waits  upon  the  housekeeper,  and  those  in 
her  room. 

1489.  The  steward's  or  butler's  room  is  the  place  of  resort  for  the  upper  men  servants; 
and  in  houses  where  a  second  table  is  still  allowed,  the  dinners  and  suppers  of  the  chief 

members  of  the  establishment  are  served  in  the  steward's  room,  the  steward's  boy  waiting 
at  table.  .  J-  -i,  J 

1490.  The  still  room,  formerly  the  place  in  which  waters  of  various  kinds  were  distilled 

for  domestic  use,  and  where  the  housekeeper  still  prepares  confectionery,  and  all  the 

sweetmeats  requisite  for  desserts,  is  also  the  place  appropriated  to  the  use  of  the  female 

servants,  who  rank  below  lady's  maids.  In  this  room  they  breakfiist  and  have  tea,  and  to 

this  room,  after  dining  in  the  servant's  hall,  they  witlidraw  ;  and,  under  the  superintendence 
of  the  housekeeper,  the  housemaids  occupy  themselves  there  in  repairing  or  making  the household  linen 
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1491  The  servants  hall,  in  which  both  men  and  maid  servants  have  dinner  and  supper, 

iis  also  the  place  to  which  all  the  men  below  the  butler  repair  when  disengaged  from 

tl'heir  several  occupations.  In  this  place  the  kitchen-maid,  and  the  boy  who  cleans  the 

.servants'  knives  and  forks,  wait  at  table.  After  each  dinner  and  supper  the  parties 

'.separate,  and  adjourn,  as  above-mentioned,  to  the  several  places  appomted  for  them. 149-'  Tlie  7iurseries  are  the  proper  places  for  those  who  have  the  charge  of  the  children 

idn  them  to  remain  in  during  the  evening.  Their  attention  ought  at  that  period  to  be 

c3-iven  to  the  repairing  or  making  of  children's  clothes.  Nurses  and  under  nurses  always 
haave  their  meals  in  the  nursery.  In  some  places  the  head  nurse  has  the  privilege  of 

■supping  in  the  housekeeper's  room,  provided  all  her  charges  are  well  and  asleep. Order  in  which  the  niembers  of  a  household  establishment  rank  themselves. 
MEN. 

House  steward. 
Valet. 
Butler. 
French  cook. 
Footman. 
Under  butler. 
Coachman. 
Groom. 
Steward's  boy. Stable  boys. 

WOMEN. 
Housekeeper. 
Lady's  maid. Head  nurse. 
Head  cook. 
Upper  housemaid. Still-maid. 
Upper  laundry-maid. 
Dairy-maid. Under  housemaids. 
Under  laundry-maid. 
Kitchen-maid. 
Scullion. 

1493.  In  establishments  of  the  highest  rank  there  are  grooms  of  the  chamber  to  be  added  to  the  above  list. 
TThe  duty  of  these  individuals  is  to  remain  in  the  ante-room  ready  to  usher  visiters  mto  the  drawing-rooms, 
aind  to  superintend  the  appropriation  of  the  several  bed-rooms,  place,  send  off,  and  receive  the  trunks,  &c,  of oarties  visiting  at  the  house. 

1494.  In  establishments  where  there  are  neither  steward,  housekeeper,  nor  butler, 

tbhe  cook  presides  at  table,  and  is  in  some  measure  regarded  as  responsible  for  decorum 
land  good  order  being  observed  by  all  seated  round  it.  In  such  small  establishments, 
[khere  would  be  no  use  for  many  of  the  strict  regulations  which  in  larger  ones  are  essential. 

WVhen  there  is  no  servants'  hall,  the  servants  take  their  meals  in  the  kitchen,  and  sit  there 
dilso  when  they  are  disengaged  from  their  routine  of  business.  Footmen  have  their 
jantries,  in  which,  if  they  have  nothing  particularly  demanding  their  attention,  they  can 
occupy  themselves  in  reading  and  writing. 

SuBSECT.  4. — Perquisites  of  Servants. 

1495.  The  perquisites  of  servants  are,  in  many  cases,  so  many  encroachments  on  the 
[loroperty  of  their  employers,  who  tacitly  allow  them,  while  they,  in  principle,  condemn 
;hhem.  Perquisites  are  amongst  the  circumstances  which  tend  to  corrupt  the  morals  of 
iQOusehold  servants,  and  as  such  their  continuance  is  most  objectionable.  At  the  same 
tidme  it  would  be  difficult  to  eradicate  the  evil  which  is,  by  prescription,  become  almost  a 
Idomestic  law.  Why  it  has  so  corrupting  an  influence  amongst  a  household  it  is  not 
difficult  to  perceive.    It  places  the  interest  of  servants  in  opposition  to  those  of  masters. 

I  \What  is  gain  to  the  one  is  often  loss  to  the  other  ;  and  in  taking  only  a  short-sighted 
.'iew  of  his  interest,  a  servant's  integrity  is  not  always  proof  against  the  temptation  of 
ummediate  gain.    The  barrier  between  honesty  and  dishonesty  being  once  broken,  who 
:jan  say  how  often  it  will  be  passed  ? 

1496.  Amongst  the  perquisites,  the  first  that  may  be  noticed  as  objectionable  is  that  of  vails  or  gifts  in  money 
rom  visiters  to  servants.    The  custom  is  a  species  of  bribery  for  services  which  ought  to  be  performed 

uvithout  it,  and  it  has  a  tendency  to  make  servants  less  attentive  than  they  ouglit  to  be,  towards  such  visiters 
..IS  cannot  give  them  great  pecuniary  rewards.  For  such  gifts  servants  are  seldom  the  richer  ;  they  often 
employ  them  in  gratitications  which  it  would  be  better  for  them  to  forego.  The  custom  is  growing  into 
i.Ususe,  and  some  very  respectable  families  make  it  one  of  the  rules  in  hiring  their  servants,  that  they  shall 
accept  of  no  such  gifts,  but  when  offered  shall  inform  the  visiter  that  it  is  contrary  to  the  rule  of  the  house  to Liake  them. 

1497.  Perquisites  of  cooks  consist  chiefly  in  dripping,  commonly  called  "  kitchen  stuff."  This  percjuisite  is 
ery  generally  allowed,  probably  from  the  difficulty  of  keening  any  check  upon  the  cook's  use  of  it,  if  it  were 

niot  allowed.  Every  temptation  to  purloin  should  be  in  all  houses  as  much  avoided  as  possible  ;  but  in  this 
[  larticular  instance  it  is  scarcely  possible  to  avoid  it.  If  the  perquisite  be  forbidden,  no  one  can  tell  if  the 
;ook  will  not  furtively  secure  it  to  herself.  If  it  be  allowed  her,  another  temptation  assails  her;  that  of 
ibtaining  as  much  of  it  as  she  can  by  practices  me,m  and  despicable.  A  cook  who  grasps  at  making  much  of 

ilripping  often  over-ro.ists  joints  of  meat,  by  which  the  fat  is  melted  into  the  dripping  pan.  She  neither 
rotccts  the  fat  from  the  fire  by  covering  it  with  p.iper,  nor  bastes  the  surface  of  the  meat  to  keep  it  moist 
m1  rich.  She  trims  from  all  joints  all  extem.'d  fat,  to  add  to  her  hoards  ;  she  uses  for  frying  and  for  common 
-try  expensive  materials  when  she  has  that  at  hand  which  would  answer  as  well,  and  would  more  honestly 
nploy  the  melted  fat  which  is  obtained  in  roasting  meat. 
\  \W.  I'crquisiles  of  hutlcrs  or  of  foottnen, -Khera  butlers  .ire  not  kept,  are  chiefly  the  ends  of  wax  and 

r.noulil  candles  ;  and  In  the  department  of  the  oilman's  book  many  peculations  are  often  practised  undetected. 1499.  The  dairy  maid,  if  she  has  charge  of  poultry,  considers  the  feathers,  when  the  poultry  is  killed,  us  her 
oerquisite.  As  this  may  be  an  inducement  to  take  proper  care  of  the  poultry.  It  may  not  be  a  privilege  of  so injurious  a  nature  as  those  before  noticed. 

SuBSECT.  .5.  — Hiring  Servants. 

1.500.  In  hiring  servants,  all  will  desire  to  have  those  who  have  spent  most  of  their  years 

n-yi  service,  and  especially  their  earliest,  in  families  whose  principles,  habits,  and  general 
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bearing  in  their  rank  of  life,  are  of  the  best  and  most  respectable  description.  It  would 
signify  little,  whether  such  families  were  of  high  or  inferior  standing  in  society,  provided 
their  habits  of  life  enforced  on  all  around  them  the  love  and  practice  of  neatness,  order, 
regularity,  and  cleanliness,  and  the  still  more  essential  qualities  of  integrity  and' sobriety. 
In  hiring  servants  it  is  also  desirable  to  have  those  whose  immediate  relatives  and  connexions 
are  respectable,  however  poor  they  may  be.  Those  who  hold  their  relatives  and  friends  in 
respect  will  not  be  indiiFerent  to  their  own  characters  ;  they  will  desire  to  do  credit  and 
not  to  disgrace  an  honest  parentage,  and  thus  the  pride  of  respectability  will  be  turned  to 
its  right  use. 

1501.  In  regulating  the  conduct  of  servants,  it  is  requisite  that  the  legal  points  in  the  business  should  be 
known.  Indeed,  the  servant,  equally  with  the  master,  should  understand  the  rinhts  which  are  mutually 
possessed,  and  in  what  respect  the  infrinRement  of  these  rights  on  either  part  would  affect  their  contract :  in 
Borne  cases  they  would  find  themselves  amenable  to  legal  process.  Each  party  should  know  that  sen  ants  may 
be  legally  punished  for  insolence,  and  for  .issaul  ting  master  ormistress;  that  they  may  be  fined  for  drunkenness, 
gaming^  cursing,  and  swearing;  that  if  by  misdemeanour  they  are  legally  detained  from  their  master's  house, 
the  contract  between  them  is  void.  On  the  other  hand,  if  not  chargeable  w-ith  misdemeanour,  the  master  cannot 
discharge  them  from  his  service  without  paying  them  that  portion  of  the  year's  wages  which  was  agreed  upon between  them  on  hiring,  or  allowing  tliem  to  remain  in  his  service  for  a  stated  time  after  giving  them 
warning,  unless  the  separation  takes  place  by  mutual  consent. 

1502.  On  this  head  the  usual  agreement  between  principals  and  household  servants  is  to  allow  on  each  side 
a  month's  notice  to  be  given,  or  a  month's  wages  to  be  paid. 1503.  Register  Offices,  sometimes  resorted  to  by  those  who  are  seeking  for  servants,  have  not  of  late  been 
in  much  repute,  because  servants  of  indifferent  characters  more  frequently  apply  to  them  for  places  than 
those  of  a  better  description.  In  the  metropolis,  housekeepers  who  are  constantly  engaged  in  business  prefer 
to  av.ail  themselves  of  the  assistance  of  these  offices  in  suiting  themselves  with  servants,  rather  than  to  leave 
in  search  of  them  their  lucrative  employments.  Such  persons,  not  always  requiring  characters  of  those  whom 
they  take  into  their  service,  seldom  give  any  on  parting  with  them,  and  they  reserve  to  themselves  the  power 
of  dismissing  such  servants  at  a  moment's  warning  ;  they  ou  their  part  can,  if  their  convenience  or  inclina- tion induce  them,  leave  their  service  immediately.  Although  the  common  Register  Offices  are  little  esteemed, 
there  are  institutions  of  more  recent  establishment,  which  at  present  bear  a  better  character,  and  are  founded 
on  better  principles.  They  h.ive  for  their  object  the  encouragement  of  respectable  servants,  as  well  as  the 
convenience  of  housekeepers,  and  their  security  from  the  evils  ol'^disrei)Utable  and  dishonest  inmates.  Servants whose  characters  cannot  bear  the  strictest  investigation  will  scarcely  apply  to  such  institutions,  if  the  promises 
and  regulations  of  these  establishments  are  observed ;  for  they  profess  to  be  so  scrupulously  minute  in  their 
Inquiries  into  characters,  as  to  preclude  the  necessity  of  those  who  are  hiring  from  their  office  taking  any  con- cern or  trouble  in  the  business  themselves.  Of  these  institutions  there  is  one  called  the  Protector,  and  another 
the  National  Benevolent  Institution :  the  former  is  in  Gre.it  Russell  Street,  London,  the  latter  in  Bedford  Row. 

1504.  The  Protector  Institution  professes  to  combine  other  advantages  besides  that  of  supplying  families 
with  servants,  the  only  object  of  a  common  Register  Office.  The  conductors  of  the  Institution  engage,  by 
the  precautions  they  take  in  applying  for  characters,  to  lessen  the  difficulty  of  obtaining  good  and  efficient 
servants.  They  profess  to  admit  of  no  recommendation  from  parties  of  doubtful  estimation,  nor  to  consider 
slight,  careless,  and  evasive  answers  to  their  inquiries  as  satisfactory.  They  endeavour  to  detect  the  fraudu- lent practices  by  which  characters  are  obtained,  and  by  a  zealous  and  rigid  investigation  to  secure  their  oflSce 
from  the  application  of  those  servants  whose  conduct  will  not  bear  the  scrutiny. 

SuBSECT.  6. — Extent  of  Establishments  of  Servants, 
1505.  Establishments  qf  servants,  considered  according  to  their  extent, 

rates. 
An  Establishment  qf  the  First 

Bate,  such  as  may  be  supposed  to 
form  the  household  of  a  nobleman 
of  high  rank,  7iumber  frotii  twenty 
to  twenty-four  domestics. 

WOMEN. 
Housekeeper. 
A  lady's  maid  for  each  grown  up liidy  of  the  family. 
Cook. 
Upper  housemaid. 
Laundry-maid. Under  housemaid. 
Under  laundry-maid. Still-room  maid. 
Kitchen-maid. 
Scullion. 

MEN. 
House-steward. 
Groom  of  the  chamber. 
Valet  to  each  gentleman  in  the 

family. 
Man  cook. 
Butler. 
Gentlemjin's  footman. 
Lady's  footman. Under  butler. 
Gentleman's  coachman. 
Lady's  coachman. Couriers — outriders. 
Grooms,  in  number  according  to the  stud. 
Under  serv.mts  —  Errand  boys  — 

.Steward's  boy. To  this  establishment,  that  of  the 
nursery  (sec  "  Nursery  ")  may  be a(l<l"d  when  requisite. 

In  an  cstublishmont  of  iuch  mag. 

nitude,  the  duties  of  its  members 
are  perfectly  distinct.  Order  and 
subordination  must  necessarily  be 
maintained  in  it,  by  the  proper  ad- ministration of  the  household  laws, 
and  by  the  observance  of  "  house- 

hold etiquette;"  or  anarchy  and conrusi<m,  inste.id  of  convenience 
and  comfort,  would  be  found  within 
this  miniiiture  world. 

150G.  An  Establishment  of  the 
Second  Rate,  suited  to  incomes  of 
5000/.or  4500/.  per  annum. WOMEN. 
Housekeeper. 
Lady's  maid. 
Upper  housemaid. Cook. 
Laundry-maid. Under-housemaid. 
Under  launilry-maid. 
Kitolien-maid. 
Scullion. 

MEN. 
Butler. 
Valet. 
Two  footmen. 
Under  butler. 
Two  co.ichmen 
■Two  grooms. 

lii  this  establishment  the  butler 
performs  the  duties  of  the  house- steward  as  well  .as  those  of  his  own. 

1507.  An  Establishment  qf  the 
Third  Rate,  suited  to  incomes  qf 
1000/.  or  3.500/.  per  annum. WOMEN. 
Housekeeper. 

may  be  classed  imder  the  following 

Lady's  maid. Cook. 

Upper  housemaid. Laundry-maid. Under  fiousemaid. 
Kitchen-maid. 

In  this  establishment  of  women- 
servants  the  under  housemaid  is 
expected  to  assist  the  cook  in 
serving  dinner,  and  the  laundress on  ironing  and  mangling  days 

MEN. 
Butler. 
Footman. 
Under  butler. 
Coachman. 
Groom. 
The  butler  here  performs  the 

duties  of  the  valet,  as  well  as  those 
of  the  house-steward. 

1,508.  An  Establishment  qf  the 
Fourth  Rale,  for  incomes  from 
2000/.  to  1500/.  per  annum. WOMEN. 
Housekeeper. 
Cook. Housemaid. 
Lnundry-mald. 

In  this  establishment  the  house- 
keeper is  expected  to  superintend 

the  conking,  and  to  act,  if  required 
as  lady's  maid  also. 

MEN. 
Butler. Footman . ('oachman. 
Groom 
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1509.  Jn  EslablishmenI  <if  lite 
Fifth  Rate,  for  an  income  of 
lOOU/.  or  1200/.  per  annum. 
Cook. 
Housemaid. 
Uniler  housemaid.  Expected  to 

assist  the  cook  when  serving  her 
dinner. 

One  man-servant. 
1510.  An  Establishment  of  the 

1.512.  An  Establishment  of  the 
Eighth  Hate.    Income  300/.  to  250/. 

?er  annum. 

maid-servant. 

1  girl. 1513.  An  Establishment  of  the 
Ninth  Rate.  Income  2001.  to  150/. 
A  maid  of  all  work. 

Incomes  still  less  will  admit  of  a 
girl  only,  or  with  the  occasional  use 
of  a  charwoman. 

Sixth  Rate.   Income  from  700/.  to 
600/.  per  annum. 
Cook. 
Housemaid. Footboy. 

1511.  An  Establishment  of  the 
Seventh  Rate.    Income   500/.  to 
450/  per  annum. 
Cook. 
Housemaid. 

Sect.  V. 

DUTIES  OF  MEN-SERVANTS. 

SuBSECT.  1. — Duties  of  Vie  House-steward. 
1514.  The  house-steward  is  the  representative  of  his  employer  in  all  matters  of  busi- 

ness connected  with  the  house  :  he  hires,  discharges,  manages,  and  directs  every  subordi- 
nate member  of  the  establishment  of  men-servants,  with  the  exception  of  the  valet,  whose 

conduct  and  qualifications  come  more  immediately  under  his  master's  notice,  and  more 
materially  affect  his  comfort,  than  those  of  any  other  member  of  the  household. 

1515.  The  steward  purchases  every  article  consumed  in  the  house  ;  and  it  is  necessary 
for  him  to  have  very  sufficient  knowledge  of  the  qualities  of  the  articles  to  be  bought,  and  the 
right  season  for  laying  them  up.  He  should  never  deal  with  any  but  tradesmen  of  known 
probity,  whose  interest  it  is  to  recommend  to  him  only  the  best  of  their  commodities. 

1516.  In  accounts  the  steward  must  be  ready,  though  domestic  bookkeeping,  not  being 
of  a  very  complicated  description,  requires  great  accuracy  rather  than  proficiency  in  the 
science  of  figures.  It  consists  chiefly  in  keeping  a  strict  account  of  moneys  received  and 
disbursed.  The  mode  in  which  his  accounts  are  to  be  kept  is  sometimes  directed  by 
his  employer.     If  left  to  his  own  arrangement,  his  desire  should  be  to  render 

1  them  simple,  or  he  may  give  his  principal  unnecessary  trouble  at  the  periods  of 
I  their  examination.  Neither  should  he  trust  to  memory,  but  make  instant  memoranda 
of  all  payments  and  receipts  ;  nor,  if  he  regard  his  own  interest,  "will  he  pay  any  sum 
away  without  demanding  in  return  a  proper  receipt.  By  not  doing  that,  he  may  subject 

I  his  master  to  the  liability  of  a  second  payment,  and  himself  to  the  loss  of  his  sitixation  and 
,  character.  All  current  accounts  are  usually  made  up  by  the  steward  half-yearly ;  and 
'  -when  examined  by  his  employer  and  found  to  be  correct,  a  receipt  or  acknowledgment 
I  of  their  accuracy  is  given  him  by  his  master. 

1317.  In  the  room  appropriated  to  his  use  the  steward  keeps  his  books  and  files  of  bills.  In  the  room  also 
I  he  makes  a  point  of  remaining  for  certain  periods  each  day,  that  all  the  other  members  of  the  household  may 
!  find  him  re.idy  to  hear  their  questions  or  complaints.  Tliis  done,  he  then  proceeds  to  the  different  offices 
I  to  see  that  in  each  the  duties  of  the  day  are  properly  engaged  in. 

The  house-steward,  in  some  instances,  has  the  general  superintendence  of  the  stables, 
'seeing  into  the  fair  and  honest  use  of  hay  and  corn  :  but  this  duty  is  usually  performed  by tthe  coachman. 

Whatever  superintendence  or  investigation  is  usually  given,  in  smaller  establishments,  by  the  principal 
t himself,  the  house-steward  must  consider  himself  as  bound  to  do.  These  duties  .ill  inquired  into,  the 
uteward  then  examines  into  the  state  of  the  larder  and  stores,  and  prepares  for  market.  Tlie  purchases 
tare  (;iven  into  the  housekeeper's  hand,  who,  after  weighing  and  examining  them,  gives  him  in  exchange 
•  vouchers,  which  are  afterwards  compared  with  the  tradesmen's  accounts. 

SuBSECT.  2. — Duties  of  the  Valet. 

1518.  The  valet  in  small  families  is  expected  to  assist  as  footman  also ;  but  his  particu- 
lar province  is  to  attend  exclusively  to  the  personal  accommodation  of  his  master.  Upon 

him  he  waits  during  all  times  of  dressing  and  undressing:  brushes,  folds  up  his  clothes, 
or  places  them  in  readiness  for  him.  AU  repairs  he  sees  done ;  and  on  putting  away 
cloth  clothes  into  a  wardrobe,  he  uses  the  precaution  of  covering  them  with  brown  hol- 
IJand  or  linen  wrappers,  to  secure  them  from  dust. 

Boots  and  shoes  (cleaned  by  the  imder-footman)  should  be  placed  every  morning  ready 
lin  the  dressing-room.    The  valet  should  see  that  the  housemaid  cleans  the  grate,  light; 
tthe  fire,  and  sweeps  and  dusts  the  room,  while  he  prepares  the  washing-table  by  filling; 
the  ewer  with  soft  water,  and  the  carafe  with  fresh  spring  water,  and  by  putting  in  theii 
rright  places  basins,  towels,  and  brushes:  hot  water  and  the  shaving  apparatus  should  be 
at  hand  ;  the  linen  and  slippers  airing  at  the  fire ;  and  the  rest  of  the  apparel  to  be  worn 
hhung  across  the  backs  of  chairs,  and  covered  over  with  hoUand  wrappers. 

151 9.  After  the  dres-sing  is  oner,  the  valet  sliould  take  the  earliest  opportunity  of  clean- 
ing and  putting  away  the  razors,  and  everything  which  has  been  used,  in  its  proper  place. 

•See  "  Cutlery,"  Chap.  XVIII.  Book  V. 
I. '120.  For  wet  weather,  when  his  master  may  come  in  from  riding,  the  valet  should  be  always  prepared,  by .navmg  ready  the  ricccssary  changes  of  linen  .ind  clothing,  .ind  by  being  himself  in  waiting,  to  remove  tlie l.imp  clothing,  and  to  prevent  its  being  injured  in  the  drying. 1521 .  Hijorc  putting  damp  wonllen  elalhmg  to  the  tire,  it  shoulil  he  rubbod  with  a  sponge,  the  way  of  the up.  until  the  smoothness  of  the  surface  is  restored.  If  dried  witliout  this  precaution,  brushing  will  not  be 

'•ircclual  m  removing  tlic  rouglmcss. 
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1S22.  7n  preparing  for  journeys  the  valet  should  endeavour  to  ascertain  the  probable  time  of  his  master's 
absence,  that  he  may  be  able  to  provide  a  sulllclency  of  linen  and  other  clothing.  At  the  inns  he  takes  charge 
of  these  supplies,  and,  as  at  home,  places  everything  in  readiness  for  the  periods  of  dressini;  and  undressing. 
Besides  this,  if  his  master  be  unattended  by  his  footman,  it  is  his  duty  to  attend  to  his  accommodutiun  gene- 

rally, as  well  as  in  his  dressing-room.  Whenever  his  master  needs  his  services,  he  must  be  at  hand  ;  even  at 
table,  if  more  than  ordinary  attendance  be  required,  he  must  be  ready  to  wait. 

SuBSECT.  3  Duties  of  the  Butler. 

The  butler  ranks  as  second  in  a  complete  establishment. 
1523.  The  butler  is  chiefly  responsible  for  the  management  of  the  wine  and  ale  cellars,  and 

for  the  direction  of  the  various  repasts  of  the  family. 
1^24.  He  is  also  responsible  for  the  plate,  giving  it  out  in  due  quantities  to  the  under  butler  to  clean,  //ii 

morning  dulies  mc  first  at  the  breakfast  table  ;  secondly,  in  the  wine  and  ale  cellars,  in  which  it  is  probable 
he  may  have  to  rack,  fine,  and  bottle.  Thirdly,  he  sees  that  the  footman,  under  butler,  and  steward's  boy,  are each  engaged  in  their  proper  departments.  The  immediate  superintendence  of  these  servants  falls  on  the 
butler,  who  is  responsilile  lor  the  propriety,  neatness,  and  cleanliness  of  everything  at  table,  and  which  can  only 
be  effected  by  eacli  department  of  duty  being  properly  fulfilled.  Fourllily,  he  dresses  and  stations  himself  so 
as  to  be  at  hand  to  open  drawing-room  and  parlour  doors  to  all  visiters  or  members  of  the  family  passing  to 
and  fro.  At  luncheon  lie  waits,  unattended  by  a  footman,  unless,  company  being  present,  the  size  of  the  [larty 
requires  more  aid.  At  dinner  and  tea  he  also  attends ;  and  between  these  two  repasts  he  answers  bells  and 
waits  upon  the  company,  while  the  footmen  are  engaged  in  clearing  away,  and  cleansing  whatever  articles  in 
their  department  have  been  used  at  dinner.  At  bedtime  the  bu/ler  brings  up  night  candles  ;  and,  when 
the  family  and  company  are  retired  to  their  rooms,  he  locks  up  the  plate,  sees  that  windows  and  doors  are 
secured,  and  tires  leit  in  no  dangerous  state. 

In  addition  to  these  daily  cares  are  those  of  the  wine  and  ale  cellar ;  the  wine  required 
each  day  he  brings  from  the  cellar  himself,  a  short  time  before  dinner;  decants  it,  and 

keeps  it  under  lock  and  key  till  wanted.  The  servants'  allowances  of  ale  he  draws  him- 
self ;  and  at  some  seasons  he  has  to  fine,  bottle,  cork,  seal,  and  place  in  the  binns,  wine 

purchased  in  the  wood.  He  has  to  make  regular  entries  in  his  cellar  stock-book  of  the 
number  of  bottles  used,  of  the  age  and  character  of  wines  in  each  binn.  The  brewing, 
racking,  and  bottling  of  ale  and  other  malt  liquors  belong  also  to  his  department  of  duty. 

1525.  The  butler  in  establishments  of  second  and  third  rale  undertakes  some  of  the  duties 
of  the  house-steward  and  valet,  having,  like  the  former,  to  market,  pay  bUls,  and  to  super- 

intend all  the  other  departments  of  the  men-servants  as  to  the  daily  performance  of  the 
duties  of  each  ;  and,  like  the  latter,  to  give  also  personal  attendance,  at  stated  seasons, 

in  his  master's  dressmg-room 

SuBSECT.  4.  —  Duties  of  the  Man  Cook. 
1526.  The  man  cook  is,  in  this  country,  found  chiefly  in  the  large  establishments  of 

princes  and  noblemen,  or  in  those  of  very  affluent  families.    He  is  also  occasionally  the 
superintendent  of  the  kitchens  belonging  to  public  institutions,  to  hotels,  clubs,  &e. 

He  makes  out  bills  qf/are,  which  are  sometimes  submitted  to  the  principals  for  approbation  For  this  part 
of  his  duty  it  is  requisite  that  he  should  be  well  acquainted  with  the  high  season  of  every  dish  (almost  every 
dish  having  its  season),  and  be  able  to  perceive  the  exact  state  of  everything  he  has  to  prepare.  If  he  cannot 
make  a  good  selection  of  the  articles  which  are  to  be  submitted  to  his  skill,  he  will  in  vain  exert  that  skill,  and 
his  employers  will  be  disappointed  in  the  result.  No  art  can  give  excellence  to  an  inferior  article,  or  restore 
qualities  which  have  been  destroyed  by  natural  changes  in  the  substances  themselves.  The  man  cook,  besides 
superintending  the  cooking  generally,  chiefly  prepares  the  rich  stews,  ragouts,  soups,  and  other  dishes  of  a 
complicated  description,  not  understood  bv  ordinary  cooks,  whose  greater  variety  of  business  precludes 
their  attainment  of  the  highest  degree  of  proficiency  in  the  art.  Excellence  in  cooking  can  only  be  the  result 
of  practice  and  experience  ;  united  to  which  it  must  be  acknowledged,  that  reflection  and  judgment  are  indis- 

pensable qualities  in  the  character  of  a  cook.  As  in  chemical  experiments  one  successful  result  leads  a 
reflective  man  to  attempt  others,  so,  in  cooking,  one  approved  recipe  may  be  productive  of  many  varieties. 
In  no  dinner  party  would  there  be  uniformity  of  taste;  and  the  skill  of  the  cook  must  therefore  be  exercised in  meeting  this  with  such  various  flavours  as  may  give  to  every  guest  an  equal  chance  of  gratification. 

SiTBSECT.  5.  —  Duties  of  the  Footman. 

1527.  Tlie  footman's  routine  of  business  is,  in  a  complete  establishment,  of  a  subordinate 
description. 

In  the  morning  he  assists  in  rubbing  mahogany  furniture  in  the  dining-rooms  and  libraries ;  cleans  win- 
dows ;  and  sets  ready  for  use,  in  the  butler's  pantry,  all  the  articles  which  may  be  required  for  the  breakfast 

table,  and  which,  after  breakfast,  he  has  again  to  clean  and  put  by  into  their  proper  places.  Afterwards  he 
cleans  himself  and  prepares  to  attend  the  carriage,  to  answer  bells,  or  to  obey  any  orders  given  him  Ijy  his 
master  or  mistress.  If  he  has  to  follow  the  lady  whom  he  serves,  or  any  of  the  female  part  of  the  family,  in 
their  walks,  he  is  not  to  consider  himself  as  a  mere  ajipendage  which  marks  the  condition  of  the  family  he 
serves  but  as  a  protector  from  the  inconveniences  and  annoyances  which  may  occur  to  ladies  walking  in  a 
thronged  and  busy  place.  For  this  end  he  should  follow  his  mistress  at  such  a  distance  as  to  be  immediately 
at  hand  if  his  aid  or  interposition  be  necessary,  and  yet  not  so'«ncar  as  to  hear  conversation  which  may  be 
passing  between  her  and  her  companions.  At  di,inar  he  ag.-iin  attends,  having  previously  assisted  to  prepare 
the  table  for  it.  Dinner  ended,  his  next  duty  is  to  clean  and  put  away  the  same  things,  while  the  butler 
attends  to  the  bells  of  the  dining  and  drawing-rooms.  At  lea  he  again  w.iits  ;  and,  generally  speaking  his  daily 
avncalions  end  after  the  tea  things  arc  brought  from  the  drawing-room,  washed,  and  put  away—  the  Butler 
usually  seeing  to  every  subsequent  duty.  _  _ 

1528.  The  footman  in  small  establishments  of  servants,  or  in  families  in  which  only  one 

man-servant  is  kept,  has  more  general  and  constant  occupation  than  those  who  belong  to 

"  the  complete  establishment." 
In  the  former  case,  not  being  under  the  control  or  dictation  of  a  superior  servant,  the  S^"'^'?,' """"Sf,"!™' 

and  management  oTl^    emplopnents  devolve  on  himself;  and.  unless  he  has  method,  he  will  feel  hurried 
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jnml  overdone,  without  being  able  to  give  liis  employers  satisfaction.  In  describing  the  daily  routine  by  whicli 
this  occupations  may  be  pursued  witli  precision  and  method,  it  must  be  remembered  that  iu  each  family  there 
rmay  be  circumstances  and  customs  to  wliich  tlie  servants  must  conform,  and  adapt  their  business  accordingly. 

1529.  The  mode  in  which  a  footman  plans  his  work  on  entering  a  new  service,  with  the 
lidetennination  he  shows  to  adapt  that  plan  to  tlie  circumstances  around  him,  and,  when 
I'ouce  settled,  to  adhere  to  it  with  as  little  deviation  as  possible,  displays  ability  and  a 
nmost  desirable  habit  of  order. 

1530.  The  solefoutman  in  a  family  has  to  perform  some  of  the  duties  both  of  the  superior 
aand  inferior  members  of  the  complete  establishment ;  and  if  in  a  numerous  family,  or  one 
which  has  frequent  company,  it  will  require  all  his  diligence  and  activity  to  keep  every 
tithing  straight  and  in  good  order. 

He  must  rise  early,  and  endeavour  to  get  some  of  the  roughest  part  of  his  work  done  before  his  breakfast, 
dand  before  lie  is  required  to  appear  in  the  breakfast  room.  In  ordei"  to  preserve  the  cleanliness  of  his  clothes, 1  (le  should  be  provided  with  a  complete  overall  suit,  made  of  materials  that  will  easily  brush  clean  or  hear 
swashing.  Covered  over  with  these,  he  brushes  the  clothes  of  the  gentlemen  of  the  family,  then  cleans  and 
;  oolishes  their  boots  and  shoes  which  the  night  before,  if  wet  or  damp,  he  had  placed  at  a  proper  distance  from 
:  :he  fire,  to  drj*  them  gradually  —  an  attention  which  enables  him  afterwards  to  give  them  a  finer  polish. 
IThese  done  and  set  ready  to  convey  to  their  owners,  he  then  cleans  the  knives  and  forks,  wipes  them,  and 
fonts  them  away  till  wanted.  After  this  he  washes  and  cleans  himself  previously  to  the  preparations  for  the 
1. family  breakfast  table.  After  lai/ing  the  cloth,  and  placing  the  required  member  of  cups,  saucers,  plates,  Sc., 
b-.ie  puts  the  heater  into  the  kitchen  fire,  sees  that  water  is  boiling,  and  the  supplies  of  bread,  butter,  &c.  ready, 
.-..ind  tlien  is  prepared  for  the  summons  for  the  urn.  His  own  breakfast  time  is  regulated  by  that  of  the  family, 
tr.he  footman  in  some  houses  taking  breaklast  with  the  other  servants,  and  in  others  in  his  own  pantry  on  the 
re"emains  of  the  family  breakfast. After  the  footman  has  himself  breakfasted,  washed  and  replaced  in  the  china  closet  whatever  has  been  used 
ofaf  china  at  the  breakfast  table,  together  with  the  plate,  waiters,  and  trays,  he  must  direct  his  attention 
lao  the  cleaning  of  candlesticks  (see  "  Cleaning"),  trimming  of  lamps  (see  "  Artificial  Illumination"), 
poutting  them  in  right  places  in  his  pantry  till  they  are  wanted.  The  mahogany  furniture  in  the  dining-room 
[tor  library  he  must  rub  daily ;  and  twice  weekly  he  ought  to  wash  away  any  spots  it  mav  have  acquired, 
r(-estoring  afterwards  the  polish  it  may  h.ive  lost,  by  any  of  the  means  mentioned  under  "  Cleaning." SSome  of  the  %vindows  he  should  clean  weekly,  availing  himself  of  periods  in  the  day  when  the  occupants  of 
he  rooms  are  absent  from  them.  Afterwards  returning  to  the  pantry,  he  should  set  himself  to  prepare 

'  .omething  or  other  for  the  dinner  table  ;  either  to  rub  the  plate,  to  wipe  the  glass,  &c.  until  it  be  time  to 
nrepare  for  the  luncheon.  During  this  part  of  the  day  he  should  be  in  such  a  dress  as  is  not  inconsistent  with 
mis  employments,  nor  yet  unfit  for  him  to  appear  in  if  summoned  by  bells  to  the  parlour  or  to  the  hall  door. 
AV  coloured  cotton  or  plain  cloth  jacket  and  white  linen  apron  are  usually  worn  by  footmen  while  engaged 
uis  above  described.  The  parlour  luncheon  being  generally  called  for  about  one  o'clock,  he  must  have  the 
-ray  set  ready  ;  when  carried  into  the  parlour,  and  properly  arranged,  he  will  usually  be  at  liberty  to  get  his *wn  dinner,  which  is  generally  ready  at  this  period  of  the  day.  When  his  mistress  requires  it,  the  footman 
iiihould  be  ready  to  attend  her,  either  with  the  carria|je,  or  to  i^oUow  her  if  she  walks  out.  For  this  latter  part 
Uif  his  morning's  duty  he  should  be  neatly  dressed  ;  his  clothes  and  hat  should  be  well  brushed  ;  his  shoes  and 
titockings  and  gloves  clean.  A  dirty-looking  footman  is  a  disgrace  rather  than  a  credit  to  a  family.  In 
ri;iving  directions  to  the  coachman  he  should  be  quick  and  accurate  ;  nor  is  it  altogether  needless  to  remark, 
ahat,  even  in  his  announcing  rap  at  the  doors  of  the  parties  on  whom  his  lady  calls,  there  is  a  pfopriety  to  be 
ibbserved  as  to  its  measiye  and  degree :  if  too  loud  and  long,  it  disturbs  a  whole  neighbourhood  :  if  too  insig- 
1  iificant,  it  may  be  deficient  in  respect  to  his  lady.    Iu  following  her  during  her  walks,  he  should  preserve  a 
teady  decorum  of  manner,  and  be  observant  and  ready  in  case  any  emergency  should  make  his  aid  necessary J  her. 

1531.  Waiting  at  table  is  one  of  the  most  important  parts  of  his  employments,  and  re- 
lives more  skill  and  attention  from  him,  if  unaided  by  others,  than  when  he  is  one  among 

I  y  attendants.  Here,  any  neglect  of  his  other  duties  will  be  apparent,  and  the  censure 
fall  on  him  alone.    Knives,  forks,  plate,  and  glass  will  all  tell  of  his  industry  or  of 

negligence. 
lie  general  deportment  of  a  footman,  while  waiting  at  dinner,  should  be  quiet  and  quick,  but  not  hurried 
i-tling:  he  should  tread  lightly  ;  ch.lnge  plates,  knives.  &c.  without  clatter,  and  should  speak  as  little  as 
ible,  and  never  in  a  raised  tone  of  voice,  unless  it  be  necessary  in  answering  questions.  He  should  hand 

I  y  thing  with  the  left  hand,  and  to  the  left  of  the  person  he  is  assisting  to  any  thing.  The  tablecloth,  in 
'.ving,  should  have  each  side  and  ends  lightly  thrown  together,  and  be  carried  out  of  the  room,  .and  laid 
I  ■  until  a  convenient  opportunity  for  shaking  it  and  folding  it  up.  On  formal  occasions  the  tablecloth  is and  long  slips  down  e.ich  side  are  used,  and  removed  when  dinner  is  over.  It  should  be  wrapped  up  in folds  previously  made,  and  placed  carefully  in  the  table-linen  press.    Dinner  over,  and  the  dessert  and 

properly  placed  on  the  table,  the  footman  retires  to  his  own  pantry  to  wash  glasses,  &c.,  and  to  put  every 
once  more  in  its  right  place.    Then  he  prepares  for  t.iking  up  cofTee  and  tea ;  puts  the  urn  heater  into 

lire  i  places  teacups,  &c.  on  the  board  ;  and  sets  cakes,  bread  and  butter,  milk,  &c.  on  his  waiter,  ready 
J  )  carry  to  the  drawing-room  when  required.    At  night  he  closes  all  window-shutters  and  locks  up  doors  ; 
iharrles  up  bed  candles  ;  takes  the  slippers  to  his  master  ;  .and,  lastly,  collects,  as  far  as  he  can,  all  small  articles 
'f  f  plate,  such  as  teaspoons,  which  .are  in  constant  dispersion  during  the  day  in  most  houses  ;  counts  all  over; it  up  or  places  it  in  security  ;  — .ind  thus  closes  his  daily  business. 

!2.  To  place  candles  properly  in  the  candlesticks,  though  not  strictly  a  branch  of  cleaning  generally,  cora- 
t 's  this  part  of  the  footman's  work.    Candles  should  be  placed  perfectly  straight  in  the  candlestick  ;  any h nation  from  the  perpendicular  being  not  only  disagreeable  to  the  eye,  but  causing  the  tallow  or  wax  to 

'  III  wastefuUy  down  the  sides,  because  the  heat  of  the  flame  acts  more  powerfully  on  one  side  of  the  candle 
II  on  the  other.  The  s.ame  eft'ect  is  produced  by  dirt  or  soil  on  the  surface  of  the  candle,  as  also  causing 1  regular  action  of  the  heat.  If  the  nozzle  of  the  candlestick  be  too  large  for  the  candle,  a  small  fold  of 
.  r  must  be  put  round  the  candle,  not  so  wide  as  to  be  visible  when  the  candle  is  pl.aced  in  it.  The  wick 
.1-  candles,  if  they  have  not  been  previously  lighted,  should  be  just  set  fire  to,  and  blown  out.  For  this, ri  they  arc  wanted,  they  will  light  the  more  easily. 
1 1:>.  In  trimming  candles  which  h,ave  been  previously  in  use.  It  is  desirable  to  pare  off  the  top,  so  as  to  form 

ini  the  conical  shape  into  which  they  h.ad  been  originally  moulded.    The  object  of  this  is  to  prevent  that 
ir|)lus  of  melted  tallow,  caused  by  the  heating  of  so  large  a  circinnference  of  tallow,  and  which  the  wick  can- 
ot  at  first  consume,  from  flowing  down  the  sides  of  candles,  wasting  as  well  as  disfiguring  them. 
.  1.^34.  Candle  ends,  mould  as  well  as  wax,  ought  to  be  used  upon  savealls  by  the  servants,  and  not  put  Into 

■■ic  box  of  scrapings,  to  add  to  the  perquisites  of  those  whose  office  It  is  to  clean  the  candlesticks. 
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SuBSECT.  6. — Duties  of  the  Under-butler. 

1535.  Tlie  xinder-hutler  is  under  the  immediate  control  and  direction  of  the  head-butler. 
The  charge  of  the  plate  in  daily  use  falls  on  him,  he  being  responsible  to  the  butler  for 
the  quantity  given  out  to  him,  and  for  keeping  it  in  proper  order  for  the  table.  (See 
"  Cleaning.")  He  also  cleans  the  knives  and  forks  used  in  the  family,  assists  in  laying  the cloth,  arranging  the  sideboards,  and  in  waiting  at  table.  With  these  occupations  he  is 
not  expected  to  answer  summonses  of  the  bell,  unless  particular  circumstances  render  that 
necessary,  when  this  being  specified  to  him  by  the  butler  or  steward,  he  must  arrange 
his  other  work  accordingly.  He  must  always  be  ready  when  occasions  press  to  lend  his 
assistance  in  any  of  the  duties  usually  performed  by  the  butler  or  footman. 

1536.  In  all  business  of  the  cellar,  such  as  brewing,  bottling,  fining,  &c.,  he  assists,  and  is  expected  to  be almost  as  expert  as  the  butler. 

SuBSECT.  7.  —  Duties  of  the  Inferior  Household. 

1537.  The  duties  of  all  inferior  household  servants,  men  or  foot-boys  consist,  In  their  sharing  the  inferior  parts 
of  the  work  with  upper  men-servants,  such  as  cleaning  knives  and  shoes  and  windows,  going  of  errands,  and 
sometimes  attending  the  carriage,  to  open  the  door  of  wliich,  and  to  give  orders  to  the  coachman. 

Sect.  VI. 

DUTIES  OF  WOBIEN  SERVANTS. 

SuBSECT.  1.  — Duties  of  the  Housekeeper. 

1538.  The  housekeeper  of  a  first-rate  establishment  has,  like  the  steward  in  his  depart- 
ment, the  entire  direction  of  the  female  servants.  Her  value  and  importance  to  her  princi- 

pals depends  mainly  upon  her  vigilant  superintendence  of  each  branch  of  female  service, 
and  on  her  constant  investigation  into  the  efficiency,  steadiness,  and  general  good  conduct 
of  each  individual  under  her  charge.  It  is  her  duty  to  see  that  the  business  of  the  house 
is  regularly  and  properly  performed  :  that  every  thing  is  done  in  its  right  season,  every 
thing  applied  to  its  right  use,  and  kept  in  its  right  place.  Order  with  despatch  should  be 
the  law  of  the  house  ;  a  law  that  carries  on  every  business  easily  and  tranquUly.  Where 
observed,  confusion  and  hurry  rarely  occur. 

The  care  of  the  furniture,  of  household  linen,  of  all  culinary  and  domestic  utensils,  devolve; 

on  the  housekeeper.  The  charge  of  the  store-room  belongs  to  her  also.  'Whatever  stores 
are  purchased  she  receives,  examines,  and  weighs  them  ;  notes  down,  either  in  the  store- 
book,  or  on  tickets  which  she  gives  to  the  steward,  the  weight  of  each  article,  such  memo- 

randums serving  as  a  check  upon  the  accounts  of  tradespeople.  She  stores  the  deposits 
in  appropriate  jars  or  vessels,  and  places  each  commodity  in  a  situation  best  suited  to  its 
nature  as  to  temperature. 

1539.  JVith  cooking  generally  the  housekeeper  has  little  concern.  Her  care  of  the  table  is 
confined  chiefly  to  pickling  and  preserving  ;  and  in  preparing  confectionary,  arranging  the 
dessert,  and  making  the  ice-creams.  These  preparations  are  all  performed  in  the  still- 
room,  and  with  the  assistance  of  the  still-room  maid.  Fulfilling  each  branch  of  her  duty 
faithfully,  the  housekeeper,  at  the  head  of  a  large  female  establishment,  has  no  sinecure. 

The  early  hours  of  the  day  arc  engaged  in  seeing  that  others  are  properly  at  work  then  following  her  still- 
room  employments,  &c. ;  wlien  all  Household  .business  is  ended,  she  has  to  set  the  maids  to  their  sewing, 
placing  in  their  hands  the  household  linen  which  requires  to  be  made,  or  to  be  repaired. 

Her  evening  should  be  occupied  with  prepiirations  for  the  ensuing  day.  Lump-sugar  is  broken,  raisins 
stoned,  currants  washed,  cleansed,  and  dried.  Spices  pounded  aud  bottled,  oranges  and  lemons  peeled,  and 
the  juice  strained  and  bottled  for  use. 

1540.  In  her  boohs  she  has  then  to  enter  expenditures  of  the  day,  and  to  note  down  such  articles  as  are 
required  in  her  store-room.  Half  yearly,  or  at  convenient  periods,  she  has  to  compare  the  inventories  given 
to  her  on  entering  the  family,  with  the  articles  enumerated,  .md  in  making  out  new  lists  she  makes  notes  of 
the  deficiency  which  time  or  other  causes  have  produced,  and  also  of  the  articles  which  have  been  added  to 
replenish  such  deficiencies. 

1541.  The  housekeeper  at  the  head  of  a  smaller  establishment  in  which  there  is  neither 
house-steward  nor  man  cook  has  many  other  duties  to  perform  besides  those  enumerated 
above ;  marketing  in  such  a  case  falls  on  her,  and  the  higher  branches  of  cookery, 
together  with  the  arrangement  of  the  table. 

SnBSECT.  2. — Duties  of  die  Lady's  Maid. 
1542.  The  duties  of  the  lady's  maid,  if  not  arduous,  are  unremitting,  between  her  attend- 

ance on  the  toilet  and  her  charge  of  the  wardrobe  of  her  lady.  Her  daily  occupations 
commence  with  arranging  the  dressing-table,  after  the  housemaid  has  swept  and  dusted  the 
dressing-room,  lighted  the  fire  (in  cold  seasons  of  the  year),  and  brought  up  hot  water. 

1543.  After  setting  out  and  preparing  every  thing  which  may  be  required,  she  awakens  her  I.idy  at  the 
proper  hour,  and  then  retires  till  summoned  by  the  hcW  to  attend  her,  to  brush,  comb,  and  dress  her  hair,  and 
assist  in  the  completion  of  her  morning's  toilet. 
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Alter  replacing  or  putting  away  evcrytliing  wliich  liad  been  used,  she  next  directs  her  attention  to  the  state 
r  the  wardrobe ;  occupying  herself  in  malting  new,  or  in  repairing  any  old  articles  of  apparel,  until  her  lady 

.^ain  requires  her  atteiulance,  either  in  preparing  herself  for  riding,  walking,  or  in  dressing  for  dinner.  At  night 
Jsoshe  arranges  everything  for  the  retiring,  as  she  had  in  the  morning  done  for  the  rising,  of  her  lady.  A  lady's :  laid  needs  possess,  it  is  evident,  very  diilerent  qualifications  and  attainments  from  those  of  any  other  memlier 
rthe  establishment.  Hertaslc  in  dress  should  be  cultivated,  or  she  will  be  unable  to  judge  ni  the  dressing- 
>)om,  of  the  effect  whicli  the  tout  ensemble  of  her  lady's  costume  will  have  in  the  drawing-room.  She  should 
jquire  a  knowledge  of  the  most  agreeable  combinations  of  colours,  and  of  the  effect  these  produce  on  diffe- 
-nu  complexions.   If  she  have  also  a  ready  perception  ofthe  proper  set  (to  use  atechnical  expression)  of  each 
-art  of  a  lady's  attire,  and  have  the  art  of  giving  this  effect  or  air,  to  the  dress  of  her  employer,  she  may  be r-'garded  as  a  skilful  tire-woman.  It  is  this  art  which  gives  more  style  and  elegance  to  dress  than  the  costliness 
:  f  the  materials  :  it  is  the  finishing  stroke,  without  which  the  chefs-d'oeuvre  of  the  dress-maker  and  milliner, ■ould  be  incomplete  ;  for  the  proper  set  in  dress  is  usually  more  apparent  in  a  Frenchwoman  than  in  that 
:  '  an  Englishwoman,  and  thence  the  more  frequent  admiration  of  the  dress  of  the  one  than  of  the  other. 
1544.  The  use  and  mode  of  applying  rouge  and  cosmetics  should  also  be  understood  by  the  lady's  maid. 

:  1545.  hi  applying  cosmetics,  it  is  requisite  that  every  lady's  maid,  as  well  as  every  lady,  should  know  how  far Mey  are  innocent  or  injurious.  Ignorance  ofthe  nature  of  these  external  applications  may  be  fatal,  both  to  the 
implexion  they  are  intended  to  improve,  and  to  the  health,  the  state  of  which  has  more  effect  upon  the  skin 

'  jan  any  cosmetic  whatever.    It  is  probable  that  there  are  many  situations  as  lady's  maid,  in  which  the  use 
:  '  cosmetics  and  rouge  is  unknown  ;  but  whenever  they  are  employed,  the  knowledge  here  recommended 
t  lould  be  acquired.    (See  "  Business  of  the  Toilet,"  Book  XIX.) 
:  154G.  In  hair-dressing  the  lady's  maid  should  be  skilful  and  ready  in  perceiving  every  variation  of  style hhich  fashion  may  cause  ;  these  she  should  be  able  to  adapt  and  render  becoming  to  the  countenance  of 
sr lady. 

1547.  The  charge  of  the  wardrobe  requires  that  in  dress -ma king  and  millinery  she  should 
<e  a  proficient;  although  her  skill  in  these  arts  cannot  he  supposed  to  he  equal  to  that  of  the 
rfofessed  milliner  and  dress-maker,  because  her  opportunities  of  studying  fashion  cannot 
(Sar  any  proportion  to  theirs.  As  a  sempstress,  expertness  both  in  making  and  repairing 
nnen  will  be  expected  from  her  ;  and  she  should  consider  that  the  contents  of  the  wardrobe 
I  sing  under  her  care,  she  ought  to  be  capable  of  using  her  needle  in  whatever  way  the 

ifi'erent  articles  in  it  may  require.  Clear-starching,  getting  up  laces  and  nets,  washing lauzes,  crapes,  and  silk  stockings,  removing  stains  of  fruit,  or  soils  from  silks,  preserving 
iitrs,  wooUens,  and  other  winter  clothing  from  moths,  all  belong  to  the  duties  of  the  lady's 
i.iaid.  (SeeUook  XXII.,  "Laundry.")  Nor  must  she  neglect  to  note  the  quantity  of  linen 
';nt  to  and  returned  from  the  laundry,  nor  to  make  occasional  comparisons  of  the  con- 
nnts  of  the  wardrobe,  with  the  inventory  given  to  her  on  her  entering  the  service  of  her 
ildy. 
Sliould  she  be  the  attendant  of  an  elderly  or  infirm  lady,  it  may  be  requisite  for  her  to  be 

bble  to  read  aloud  agreeably,  and  to  write  neatly,  acquirements  which  may  be  easily  gained 
i  ith  dUigence  and  attention. 

SuBSECT.  3.  —  Upper  and  Under  Nurse  Maids, 

1548.  An  upper  nurse,  where  there  is  an  infant,  takes  entire  charge  of  it,  washes, 
resses,  feeds  it,  carries  it  out  of  doors,  and  when  in  the  house,  only  gives  it  to  others  to 
urse  when  her  other  duties  call  her  away  from  it ;  the  other  children  in  the  nursery 
■e  all  under  her  superintendence  as  well  as  the  subordinate  assistants.  These  last,  it  is ;quisite,  should  be  under  her  direction  and  control. 

■An  upper  nurse  is  always  expected  ta  live  entirely  with  the  children  entrusted  to  her  ;  that  is,  to  have fr;r  meals  in  the  same  room  with  them  after  they  have  finished.  Once  or  twice  a  week,  if  the  children  are fell,  and  all  asleep,  she  is  usually  permitted  to  sup  in  the  housekeeper's  room,  as  affording  her  a  little  change 
-lid  v.ariety  ;  but  unless  all  is  going  on  well  with  her  young  charges,  this  indulgence  she  must  forego.  A  post such  responsibility  as  hers,  and  for  which  she  is  usually  liberally  remunerated,  must  not  be  lightly  aban- oned  to  a  junior  servant :  therefore,  if  her  charges  are  feverish,  restless,  or  otherwise  indisposed,  she  ought «ver  to  leave  them  for  any  length  of  time,  but  to  be  at  hand,  and  ready,  should  they  need  her  .attention  and ■  sistance.  The  children  s  clothing  also  is  under  her  care.  She  should  see  to  the  repairs  they  may  require i!ing  done,  and  that  they  are  kept  well  aired,  and  ready  for  immediate  use.  j      j  i 

1549.  The  duties  ofthe  under  nurse  maid  consist,  if  no  girl  under  her  is  kept,  in  doing lae  work  of  the  nurseries,  lighting  the  fires,  sweeping,  scouring,  dusting,  making  beds, nmptying  water,  and  replenishing  the  water  ewers,  bringing  up  and  carrying  down 
lae  nursery  meals.  Also  in  wa.shing  and  dressing  aU  the  children  in  the  nursery,  except 5oe  mfant ;  putting  them  to  bed  and  assisting  them  to  arise  in  the  morning.  In  the  even- 
lug,  she  must  also  assist  to  mend  and  make  the  children's  clothes,  and  at  all  other  tunes ^1-hen  there  is  nothing  else  to  be  done  for  them. 

1550.  Sometimes  a  nursery  girl  is  added  to  the  nursery  establishment,  whose  duty  con- 
i-sts  in  assisting  the  others  generally,  but  particularly  in  the  rougher  parts  of  nursery ^  ork,  such  as  in  scouring,  bed-making,  washing  children's  clothes,  cleaning  grates,  &c. hhe  also  is  expected  to  carry  up  to  the  nursery  coal,  water,  and  every  thing  required  at Lie  meals  of  the  children.    Her  own  meals  are  taken  in  the  nursery  as  well  as  those  of er  superior  fellow-servants. 

1551.  A  nurse  maid  in  families  of  small  income  has  generally  the  whole  work  and 
management  of  a  nursery,  assi.stcd  principally  by  the  superintendence  of  her  mistress  •  and 
II  regard  to  the  harder  parts  of  her  duty  by  the  housemaid,  in  such  a  situation  the  house- 
lamd  is  usually  engaged  to  carry  up  and  down  whatever  is  required  at  the  nursery  meals 
nnd  to  walk  out  once  a  day  with  the  children.  ' 
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Sdbsect.  4.  —  Duties  of  Cook,  Kitchen  Maid,  and  Scullion. 

1552.  The  routine  duties  of  cook,  kitchen-maid,  and  scullion,  beiny  intermingled,  can 
scarcely  admit  of  separate  descriptions.  The  cook  directs  the  -whole  business  of  the 
kitchen  ;  the  others  assist  in  its  performance  ;  she  is  responsible  for  the  mode  in  -which 
it  is  conducted  and  performed,  and  must  possess,  therefore,  adequate  skill ;  they,  on 
their  part,  have  only  to  be  active,  cleanly,  and  obedient. 

1553.  To  these  domestics,  early  rising  is  of  the  utmost  importance,  and,  as  their  hours  of  retiring  to  rest  are 
less  uncertain,  and  not  dependent,  as  tliose  of  the  servants  in  other  departments,  on  the  movements  of  the 
family,  there  can  be  neither  hardship  nor  difficulty  in  their  rising  betimes,  not  later  than  C  in  the  summer 
.\nd  7  in  the  winter.  If  they  fail  in  this  they  will  find,  that  "  An  hour  lost  in  the  morning  may  be  run  after, 
but  never  overtaken  the  rest  of  the  day."  The  inconvenience  of  late  rising  in  these  three  domestics  will  not only  affect  their  own,  but  the  business  also  of  many  of  the  other  servants. 

1554.  The  first  care  of  the  cook, in  rising,  is  to  set  tier  dough,  if  not  done  overnight,  for  the  breakfast  rolls  and 
cakes  ;  while  the  scullion  cleans  grates  and  fire-irons,  lights  the  kitchen,  and  oven  fires,  and  fills  with  water, 
boiler,  kettles,  and  fountains,  sulHcient  for  the  supply  of  the  dressing  rooms,  as  well  as  for  breakfast. 

1555.  The  kitchen-maid,  at  the  same  time,  is  occupied  in  sweeping  and  cleaning  the  kitchen,  larder,  and  other 
offices  belonging  to  the  kitchen  ;  together  with  the  halls,  stone  steps  at  the  house  entrance,  office  passages, 
kitchen  stairs,  &c.  Besides  this  daily  sweeping  anddusting,  she  has  to  scour  and  wash  all  these  places  twice 
a  week,  and  to  scrub  tables,  shelves,  and  cupboards. 

1556.  The  scullion,  in  the  same  manner,  keeps  her  scullery  clean,  and  all  the  metallic  utensils  used  in  the 
kitchen,  as  well  as  earthen  plates,  dishes,  and  other  vessels. 

1587.  These  preliminari/  employments  usually  occupy  the  three  domestics  till  their  breakfast  hour,  8  o'clock. That  meal  over,  their  attention  must  be  immediately  directed  to  preparations  for  the  difTerent  dinners  of  the 
household  and  family. 

15.58.  The  kitchen-tnaid  generaWy  dresses  nursery  and  servants'  hall  dinners ;  at  the  same  time  she  has  to 
clean  and  scrape  fish,  pluck,  draw,  and  truss  poultry,  trim  joints  of  meat  and  cutlets,  wash  and  trim  veget- 

ables, l.iying  them  on  separate  colanders  to  dram  (for,  if  heaped  on  one  another  when  moist,  the  strong  veget- 
ables impart  their  flavour  to  the  more  delicate  plants) :  all  such  offices  she  undertakes. 

1689.  The  cook  has  only  the  charge  of  dressing  and  serving  the  principal  meats.  While  everything  is  thus 
prepared  for  her,  she  is  busy  with  her  pastry  (best  m.ide  early  in  a  summer's  day),  her  ragouts,  soups, gravies,  farces,  &c.  ;  the  stock  or  consomme,  the  basis  of  most  made  dishes,  she  keeps  always  at  hand,  as  well 
as  sweet  herbs,  pounded  spices,  eschalots,  cloves  of  garlic,  &c.'  From  this  time  till  the  dinner  is  served  the 
cook  must  never  leave  her  post,  nor  allow  her  assistants  to  remit  tlieir  occupations. 

l5(jQ.,As  the  time  draws  nigh  when  the  whole  business  must  be  achieved,  trie  clock  must  be  consulted,  and 
to  each  dish  due  time  allowed  for  the  fire  to  complete  what  has  been  thus  prepared.  Now  the  cook  must  be 
collected  as  well  as  busy,  that  there  may  be  no  oversight  of  any  kind  (see  art.  "  Cooking.").  The  vegetables and  sauces  must  in  their  preparation,  keep  pace  with  the  dishes  which  they  are  to  accompany,  so  that  the 
order  of  the  dinner  may  be  carefully  observed. 

1561 .  The  dinner  hour  arrived,  the  cook  commences  serving  such  things  as  may,  without  injury,  be  covered 
over,  and  placed  for  a  short  time  on  the  hot  he.irth,  or  in  the  hot  closet  (see  "  Kitchen  Apparatus  ").  But choice  or  important  dishes  she  refrains  from  serving  until  the  order  for  dinner  has  been  given  from  the 
drawing-room.  *  Then  all  hands  are  at  work.  The  cook  takes  immediate  charge  of  fish,  soup,  and  poultry, 
"The  kitchen  maid  (in  some  houses  assisted  by  the  under  housemaid)  dishes  vegetables,  and  pours  gravies  aiid 

,  sauces  into  tureens.  The  scullion  waits  the  bidding  of  the  cook.  All  are  thus  busy,  and  yet  without  con- fusion. 
1.56-2.  The  serving  table  (in  some  kitchens  heated  with  steam)  is  covered  with  a  clean  cloth,  and  the  first 

course  is  set  out  upon  it,  and  carried  thence  by  the  footmen,  in  regular  order,  to  the  butler  in  the  dining-room. 
The  cook's  const.int  aim  should  be  to  serve  her  dinner  neatly,  and,  above  every  thing,  to  send  it  up  hot.  If 
cold,  her  painstaking  in  all  other  respects  will  avail  little.  secontf  course  she  should  time  judiciously 
the  dishing:  if  deferred  too  long,  an  awkward  lapse  in  the  dining-room  will  occur;  if  too  soon,  some  of  the 
light  and  fancy  dishes,  such  as  omelettes  and  fondus,  may  be  injured. 

1563.  The  serving  ended,  the  cook  then  sets  her  assistants  again  to  the  business  of  cleamng :  the  utensils  are 
scoured  ;  the  scullery,  larder,  &c.  cleared  of  everything  that  might  betray  negligence,  or  affect  the  atmosphere 
with  unwholesome  odours.  The  cook  employs  herself  in  the  larder,  putting  away,  on  clean  dishes,  any  remains 
of  the  dinner,  and  which  are  to  be  disposed  of  according  to  the  custom  of  the  family  in  regard  to  their  table. 
In  some  families  it  is  usual  to  send  to  table  the  following  day  some  of  these  remains  properly  made  up ;  in 
other  places  they  are  consumed  at  the  second  table  j  and  in  a  very  few  houses,  of  the  highest  rank  and  equal 
affluence,  these  remnants  are  disposed  of  to  the  poor  in  the  vicinity,  to  whom  allowances  are  made  according 
to  the  numbers  of  their  respective  families.  Whichever  of  these  customs  is  estabhshed  in  the  family  the  coofc 
must,  of  course,  conform  to  it.  ' 

1564.  The  contents  of  the  larder,  -which  is  under  the  charge  of  the  cook,  require  her" 
daily  attention ;  and,  during  -warm  and  damp  -weather,  she  should  investigate  their  state  in 
the  evening  as  -well  as  in  the  morning.  Undressed  butchers'  meat,  poultry,  and  game,  if 
moist  on  the  surface,  should  be  -wiped  dry  ;  if  fly-blo-wn,  the  part  should  be  cut  away  ;  and 
if  still  greater  change  be  perceptible,  if  a  flaccid  state  of  the  flesh,  as  -well  as  moisture  on 
the  surface,  is  perceived,  it  may  be  prudent  to  resort  to  more  decisive  measures  to  pre- 

serve the  food  from  becoming  utterly  unfit  for  the  table ;  and  a  single  night  may  do  this, 

if  precautionary  measures  are  neglected.    (See  "  Preservation  of  Food.") 
151*.  Th-  cook,  even  if  she  have  a  kitchen-maid  under  her,  must  never  neglect  to  see  that  the  larder  Is  kepi 

clcatiTancl  that  no  unwholesome  smells  arise  from  droppings  of  meat,  or  gravies,  milk,  &c.  The  leaves  of  vege- 
tables left  to  ferment  must  also  produce  exhalations  detrimental,  especially  in  hot  we.ither,  to  all  moist  food. 

Soups,  gravies,  and  tnilk,  should  each  be  put  daily  into  cle.in  vessels :  unless  this  be  done,  they  » ill 
soon  begin  to  change.  If  soup  or  gravies  are  not  immediately  wanted  for  use,  they  should  be  boiled  up  nnd 
then  strained  into  coid  vessels,  and  put  into  the  coolest  place  to  be  found  till  they  are  wanted.  AH  vegetable 
substances  should  be  strained  from  them. 

1506.  In  second-rate  establishments  the  housekeeper  usually  superintends  the  higher 

branches  of  cooking,  and  the  cook  undertakes  the  minor  duties  of  the  kitchen-maid,  cither 
with  or  -without  the  assistance  of  a  scullion, 

1567.  The  cook  i  tigaees  in  small  establish7ncnts,  varying  from  three  to  five  in  number,  to  perform  thcwhole 
of  the  work  in  the  kilchcn,  and  in  some  places  portions  of  house  work  ;  she  has  also  to  cle.in  the  h.ill, 
pnssages.  stone  entrance,  steps,  and  kitchen  stairs,  nnd,  occasionally,  the  dining-room,  or  the  whole  of  the 
ground  floor.  It  is  apparent  that,  with  this  variety  of  occupation,  she  must  require  method  as  well  as  activity. 
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^or  she  will  be  liampered  and  hurried,  nnrt  perhaps  perform  no  part  of  lier  duty  well.  Mflhud  must  be  her 
law ;  ami  it  consists  in  a  judicious  division  of  her  weekly,  as  well  as  of  her  daily,  work,  and  to  her  regular 
ladherence  to  this  division,  performing  in  its  appointed  time  each  portion  of  her  duly.  It  may  be  useful  to 
;give  a  detailed  account  both  of  the  day's  and  week's  routine  of  her  business,  to  show  how  even  this  variety -of  household  work  may  be  easily  and  well  performed. 

l.i6S.  Firstly.  'J'/ie  routine  of  the  dai/'s  work. — Earli/  in  the  7>iorning,  the  kitchen  grate  or  stove,  oven,  and sboiler,  must  be  cleaned,  the  fire  lighted,  and  the  water  set  on  for  breaklast.  The  hall  must  be  swept  out,  stone 
ititeps  washed,  dining-room  grate  and  fire-irons  cleaned  and  polished,  carpets  swept,  chairs  and  tables  rubbed, 
iund  windows  dusted,  curtains  shaken  and  properly  arranged,  and  the  fire,  if  in  the  winter,  cither  kindled  or 
..aid  ready  to  be  liglited.  /Ij'ter  breakfast,  in  places  where  it  is  required,  the  cook  assists  the  housemaid  with i. -.he  beds,  one  pair  of  hands  being  insufficient  to  shake  large  beds  and  turn  mattresses  properly.  After  this  is 
Hone  she  returns  to  her  province  in  the  kitchen,  answering  door  bells  and  single  knocks  until  twelve  in  the 
iiay,  in  order  that  footmen  and  housemaid  may  pursue  undisturbedly  their  respective  business.  At  noon,  hnw- 
fttver,  the  cook's  business  will  require  her  constant  attention,  especially  if  she  have  two  dinners  to  prepare.  The 
pjjarly  dinner  she  has  probably  forwarded  before  twelve,  and  been  at  the  same  time  able  to  put  her  kitchen  in 
i  nrder.  and  to  clean  and  clear  away  any  utensils  that  may  have  been  used  since  the  morning.  During  the  hours 
.  if  cooking  she  should  he  solicitous  to  keep  her  kitchen  in  order,  removing  out  of  it  as  quickly  as  possible  all 
[  dates,  dishes,  and  other  articles  that  have  been  used,  into  the  scullery,  to  be  washed  in  proper  season. 
>\otliing  betrays  want  of  method  more  tlian  the  neglected  state  of  any  servant's  office  ;  it  brings  confusion i  nto  the  whole  business  of  the  kitchen.  As  in  families  where  there  are  small  establishments  of  servants, 
r  he  table  is  generally  plainly  served,  the  cook  may  find  many  intervals  of  time  for  washing  up  her  earthen- 
ii.  vare  vessels,  and  putting  away  all  articles  which  are  not  likely  to  be  wanted  ;  and  by  constantly  doing  this, 
'he  will  be  less  hurried  at  other  periods  of  her  business.  After  serving  her  dinner,  her  kettles,  saucepans, 
Limd  stew  pans,  must  be  properly  washed  and  cleaned,  and  ranged  near  the  fire  to  dry.  By  the  time  these  are 
iitone  the  plates  and  dishes  will  be  returned  to  her  from  the  dining-room,  and  must  he  immediately  washed, 
L-.nd  either  ranged  in  the  rack  or  put  to  dry  before  the  fire.  Then  she  makes  up  her  kitchen  fire,  cleans  and 
•weeps  kitchen,  larder,  and  scullery.  In  families  where  the  diimer  is  late,  supper  is  rarely  wanted,  so  that 
nhe  cook's  employments  are  ended  when  all  the  operations  above-mentioned  are  performed.  She  may  then 
klean  herself  and'sit  down  to  her  own  work,  or  to  repair  and  make  kitchen  towels  and  cloths,  until  the  hour or  rest. 

Lira.  Secondly.  The  routine  of  the  iceek's  work  Monday,  in  country  families,  is  a  baking  day.  The  bread !  i  often  set  over  night,  buc  is  not  kneaded  and  formed  into  loaves  till  the  next  morning,  alter  the  cook 
i  Sturns  from  assisting  the  housemaid  with  the  beds.  The  cook  has  often  more  to  do  on  this  morning  in 
fashing  up  every  thing,  whidi  her  attendance  at  a  place  of  worship  the  previous  day  hail  rendered  it  expe- 

dient for  lier  to  leave  untouched.  This,  with  her  daily  business,  usually  occupies  all  her  spare  time. 
'^'uesday;  her  kitchen,  larder,  scullery,  &C.,  to  be  scoured;  tables  and  dressers  washed.  Wednesday; ii.ie  dining-rooms  and  library  more  thoroughly  cleaned  than  on  ordinary  mornings.  These  must  be  done  as 
oon  after  the  family  breakfast  as  possible.  Thursday  ;  passages  and  oilcloth  washed,  together  with  the 
liairs  and  banisters  apportioned  to  the  cook.  Fritiay  ;  all /m  saucepans,  metal  dish  coveis,  copper  sauce- 
lans,  &c.,  to  be  scoured  and  polished;  baking.  Saturday;  the  kitchen,  larder,  &c.,  scoured ;  the  oilcloth 
d  I  hall  swept  clean  anil  polished.  In  a  place  where  the  cook  engages  to  wash  her  own  clothes  and  kitchen 
'vjwels,  she  must,  at  the  stated  periods,  arise  an  hour  or  two  earlier  in  the  morning,  and,  by  getting  on  with 
nrae  portion  of  her  wnrli,  she  will  make  time  for  this  extra  business.  The  ironing  and  getting  up  of  her 
[inen  may  generally  be  done  in  the  evening. 

SuBSECT.  5. — Duties  of  Upper  and  Under  Housemaids. 

1570.  The  upper  housemaid's  duties  vary  according  as  she  has  one  or  more  assistant 
Housemaids,  upon  whom  the  most  laborious  parts  of  the  household  cleaning  devolve,  in 
■istinct  proportions  to  each ;  and  yet  the  upper  housemaid  is  in  some  measure  responsible 
inr  the  ■whole  of  the  household  work  being  -well  done,  and  in  proper  season.  Hence  it  is 
jquisite  that  she  should  herself  be  -well  versed  in  every  detail  of  the  work,  and  be  able 
sso  to  estimate  the  rate  of  time  at  which  it  ought  to  proceed,  so  as  it  may  be  always 
fTected  regularly,  easily,  and  properly. 
11571.  Daily  work  of  the  upper  housemaid  Her  daily  occupations  commence,  together  with  those  of  her 
*isist.ants,  in  the  rooms  of  which  the  use  will  be  first  required.    The  windows  of  these  are  to  be  opened  in 
I  'e  first  instance,  weather  permitting  it ;  the  ciu'tains  are  then  to  be  shaken,  and  hung  up  high  enough  above re  carpet  to  remove  tbera  from  the  dust  which,  in  sweeping,  will  rise  from  it.  The  sofas,  couches,  and  choice 
rrniture  must  be  covered,  if  this  have  not  been  done  over  night,  with  loose  sheets  of  coarse  calico  or  brown 
iiUand.  and  the  rest  of  the  room  is  to  be  prepared  for  the  sweeping  of  the  carpet,  by  the  removal  of  chairs,  sofa- 
■■2S,  small  t,ihles,&c.  away  from  the  sides  and  towards  the  centre  of  the  room  :  damp  tea-leaves  bein,fj  sprinkled 
er  the  carpet,  will  assist  in  catching  the  dust  as  it  rises  in  sweeping,  and  thus  prevent  it  from  settling  on  the 

-rniture  or  walls  of  the  room.    The  sweeping  then  should  be  begun  from  the  upper  cud  of  the  room,  and 
'  occeded  with  towards  the  fire-place,  or  the  lower  end  of  the  room,  according  as  the  pile  of  the  carpet  appears 
be.    The  sweeping  must  not  go  against,  but  with  the  pile.    When  the  sweeping  is  done,  the  upper  lioiise- 

^  lid  proceeds  to  remove  the  chimney  ornaments,  as  well  as  others  from  chifl'onidres  and  tables,  in  order  to 1-  St  the  places  on  which  they  usually  stand.    Marble  chimney-pieces  or  slabs  should  be  washed  occasionally 
1  the  upper  housemaid  with  a  flannel  and  clean  so.ip  and  water.    (See  art.  "Cleaning  Marble.")  The 
■rious  ornament.il  articles  that  h.ave  been  removed  will  require  careful  wiping  or  cleaning,  and  are  then  to 
•  replaced.    The  ledges,  panels  of  doors,  window-frames,  the  inside  of  the  lower  panes  ol  the  windows,  the 
■  rrors,  chairs,  sofatees,  &c.  and  tables,  are  then  to  be  dusted  and  put  into  their  resjiective  places  :  the  frames i  pictures  must  be  dusted,  but  only  with  a  feather  broom,  not  with  a  linen  duster.    (Sec  remarks  in  art. 
Cleaning  Gilt  Mouldings,  &c.")    At  last,  the  curtains  are  to  be  neatly  laid  in  folds  and  hung  on  their ickets;  but,  even  when  everything  appears  to  be  done,  the  housemaid  should  pause  before  she  leaves 
!  room,  to  take  a  general  survey  of  the  whole,  in  order  to  detect  omissions  which  may  have  occurred  in 
y  details  of  the  business.    When  she  has  done  her  part  in  each  room,  .and  seen  also  that  others  have  done 
rirs.  her  next  business  is  with  the  dressing-rooms,  into  which  warm  water  may  be  t.aken,  and  all  things  of 

I      •  toilet  laid  ready  lor  the  lady  she  is  serving,  or  other  members  of  the  family.    When  these  matters  are  all 
1     '  tied,  the  hour  of  breakfast  will  probably  be  arrived,  which,  in  regard  to  the  establishment,  generally I      -cedes  by  one  hour  that  of  the  family. 

'  t  may  be  as  well  here  to  notice  the  circumstance,  that  in  families  in  which  men-servants  are  kept,  the  care ;ithe  dining-room  mahogany  furniture,  together  with  the  cleaning  ofmirrors  and  windows,  arcalways  under 
<    ■!  charge  of  the  men-servants.    (See  art.  "  Cleaning  Furniture.'*)    Rosewood  tables  :uk1  chairs,  or  other 
,(    'ench  polished  furniture  now  usu.al  in  drawing-rooms,  requiring  no  cleaning,  and  nothing  more  th.an  gentle 

tibing  with  silken  or  soft  linen  dusters,  are  usually  under  the  care  and  management  of  housemaids. 
11572.  An  under  hnu.semaid,  while  an  upper  has  been  employed  as  above  described, 

'!  :ght  to  be  performing  her  distinct  part  of  the  business  ;  that  of  cleaning  the  grates, M    iiiders,  and  fire-irons. 
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After  removing  the  lieartli.rugs,  she  shoiilil  l.iy  down  on  marljle  lifarllis,  lo  preserve  them  from  bcinc scratcheU.  11  coarse  wrai)i)er  eloth  about  two  yards  long  undone  yard  and  a  half  wide,  and  which  should  always bo  one  of  the  appendages  of  the  box  which  contains  her  other  implements  and  materials  for  cleaning  grates &c.,  as  well  as  a  pair  of  thick  buck  leather  gloves,  which  may  be  purchased  at  oil  shops  for  houscm,iids'  use at  one  shilling  per  pair.  These  gloves  are  very  useful,  not  only  in  protecting  the  hands  of  the  cleaner  of  the grates  from  becoming  hard,  discoloured,  and  unfit  for  nicer  work,  but  in  securing  also  fine  steel  work  .ind 
tire-irons  from  the  touch  of  the  hands,  which,  if  moist,  would  injure  them.  Having  cleared  the  ashes  away from  the  grates,  and  cleaned  the  bars,  fenders,  and  irons  in  the  rooms  used  for  eating  or  sitting  in,  she  then 
carries  her  box  of  materi.Us  into  the  dressing-rooms  or  bedrooms  in  which  fires  are  to  be  lighted. 

l-'iTS.  These  rooms  done,  the  housemaids  repair  to  their  breakfast,  and  afterwards  to  such  of  the  bearooms as  have  been  vac-ited.  Here  the  windows  are  to  be  immediately  opened  (weather  suiting),  the  bed-clothes removed  from  the  beds,  the  beds  shaken  up,  and,  with  the  bed-clothes,  left  open  to  the  air  of  the  window.  The 
basins  and  the  washing  tables  are  next  to  be  attended  to  ;  each  article  is  to  be  properly  cleansed,  the  jugs  and carafes  to  be  emptied,  in  order  to  be  washed  clean  before  they  are  refilled  with  fresh  drawn  water.  When 
this  is  done,  and  the  slops  removed  and  emptied,  the  bucket  washed  out,  and  placed  so  as  to  got  dry,  the  beds are  then  to  be  made.  ^ 

1.574.  "  Making  beds"  is  the  term  in  daily  use  to  express  the  re-arrangement  of  bedding or  bedsteads  after  having  been  used.  To  make  beds  well  is  an  art  not  unimportant  to 
comfort,  for  it  consists  in  shaking  up  the  beds  so  sufficiently  as  to  restore  to  the  feathers 
within  them  all  the  elasticity  which,  from  the  pressure  of  those  who  have  been  sleeping 
on  them,  had  been  in  a  great  degree  lost.  Unless  well  shaken,  feathers  adhere  together 
and  form  hard  lumps,  which  would  prove  uneasy  and  inconvenient  to  a  healthy  individual 
resting  on  them,  but  to  invalids  still  more  so  ;  they  would  inevitably  destroy  the  repo 
required  by  them; 

157.5.  To  secure  It  hcd  being  well  tnadc,  \t  is  requisite  that  two  persons  should  be  employed  to  shake  th 
feather-bed,  who,  taking  hold  of  its  contrary  corners,  shake  the  feathers  within  it  alternately  from  one  come 
to  the  other.    This  being  done  so  as  to  convey  the  mass  of  feathers  tow.irds  the  centre,  the  bed  is  then  to  b 
turned  over,  that  side  being  brought  uppermost  which  had  been  undermost  the  preceding  night.    If  it  is  t 
be  placed  above  the  mattresses,  it  must  he  pat  aside  or  turned  to  the  foot  of  the  bedstead  while  the  mattress 
are  turned  over,  in  order  that  each  side  of  them  may  be  alternately  used.  The  feather  bed  is  then  lifted  npo 
it,  and  the  feathers  gently  impelled  by  the  hand  from  the  centre  towards  the  corners  and  sides,  until  they  ar 
equally  dispersed  within  the  case,  which  should  form  an  even,  level  surface.    The  under  blanket  is  then  lai 
smoothly  over  it,  and  the  under  sheet  is  drawn  from  the  foot  of  the  bed,  and  laid  evenly  .across  the  bed,  th 
seam  of  the  sheet  being  placed  exactly  down  the  centre  of  the  bed.    The  bolster,  having  been  previousl 
shaken  between  the  persons  employed  ui  making  the  bed,  is  laid  upon  the  upper  end  of  the  sheet  and  rolle 
neatly  and  tightly  within  it,  and  is  then  lifted  close  to  the  he.ad  of  the  bed,  drawing  up  the  sheet  nith  it.  Th 
sides  and  lower  end  of  the  under  sheet  should  at  this  period  be  carefully  tucked  under  the  bed,  and  especi.ill 
at  each  end  of  the  bolster,  so  as  to  fasten  it  up  tightly  within  the  sheet,  preventing  it  thereby  from  being  easil 
drawn  ofTthe  bolster  by  any  restlessness  of  the  sleeper.    The  pillows  are  then  to  be  shaken  up  and  placed  o 
the  bolster,  after  which  the  upper  sheet  is  to  bp  laid  on,  as  much  of  it  being  reserved  .it  the  bottom  as  nil 
tuck  well  under  tlie  bed,  so  as  to  keep  it  straight ;  the  rest  of  the  sheet,  being  drawn  up  to  the  head  of  the  bed, 
is  to  be  folded  up  neatly  on  the  pillows,  until  the  beds  are  to  he  turned  down  for  use.    The  blankets  ar' next  to  be  laid  over  the  sheets.    The  arrangement  of  these  differs  in  some  houses,  for  some  persons  prefe 
them  to  be  laid  so  as  not  to  bo  doubled  down  at  the  head  of  the  bed,  but  to  be  turned  up  at  the  feet.  The 
who  require  light  covering  over  the  chest  and  shoulders  often  need  greater  wannlh  over  the  feet,  and  bene 
housemaids  siiould  endeavour  to  remember  which  way  is  preferred  by  those  for  whom  they  are  making  beds 
After  tucking  the  blankets  under  at  the  sides  and  feet,  and  laying  them  properly,  whether  singly  or  folded,  a 
the  head,  the  counterpane  is  next  laid  neatly  and  evenly  over,  and  the  bed  is  made.    In  making  beds  wit" clean  sheets,  it  is  of  no  importance  which  ends  of  the  sheets  are  put  to  the  head  or  foot  of  the  bed  ;  but  w  he 
once  sheets  have  been  slept  in,  they  must  be  used  always  one  way  until  they  are  again  washed.   As  a  rule  h 
which  to  remember  whicli  way  the  ends  of  sheets  were  first  laid,  it  is  a  good  plan  to  put  the  marked  ends 
of  sheets  always  to  the  foot  of  the  bed  ;  also  the  inside  of  sheets  should  always  be  towards  the  sleeper,  when 
the  rough  edges  of  the  seams  might  annoy.   Tlie  laundress  usually  folds  up  sheets  so  as  to  prevent  any 
necessity  on  this  ground  in  the  housemaid  for  completely  opening  them  before  she  lays  them  on  the  beds.  It 
may  also  be  well  to  recommend  a  little  attention  from  those  who  make  beds  to  the  feathers  which  escape  from 
the  case  while  the  beds  are  sh.iken.    If  the  housemaid  fastens  a  small  p.aper  bag  at  the  bed's  head,  in  an unobserved  place,  she  may  easily  collect  the  stray  feathers  each  day,  and  inclose  them  temporarily  in  this  i)aper 
bag  ;  when  the  collection  becomes  considerable,  all  she  has  to  do  is  to  open  a  small  part  in  one  of  the  seams 
of  the  case  and  to  put  them  through  it  into  the  bed. 

1576.  The  hangings  of  fourjwst  beds  are  usually  folded  up,  and  laid  upon  the  bed,  in 
the  view  of  keeping  them  from  the  dust  of  the  room.  At  night,  when  the  bedclothes  are 
turned  down  for  use,  the  curtains  are  drawn  round  either  partially  or  entirely,  according 
as  the  occupants  of  the  beds  are  supposed  to  approve. 

1577.  The  hangings  of  tent  beds  are  usually  looped  up  at  the  head  and  feet,  and  are 
easily  let  down  to  any  required  degree. 

1578.  The  hangings  of  French  beds  are  usually  thro-mi  back  during  the  day  over  the 
frame  of  the  bed,  at  least  in  England  ;  for  in  France  they  are  usually  drawn  closely  round 
the  bed  for  the  purpose  of  hiding  it  from  view. 

1579.  Before  closing  tlie  subject  of  beds,  we  would  add  one  or  two  remarks,  chiefly, 
however,  respecting  the  general  care  and  management  of  feather  beds. 

Sometimes,  either  from  the  elTect  of  d.imp  or  from  neglect  in  shaking  them,  the  feathers  become  pemi.i- 
nently  lumpy.  In  this  case,  it  may  be  necessary  to  unscw  the  scam  of  the  case  sulTicicnlly  to  .admit  thi'  hand 
within,  by  which  the  lumps  may  be  broken,  and  the  buoyancy  of  the  feathers  restored.  Beds  become  lum]>y 
If  allowed  to  get  damp  for  w.ant'of  use  j  it  is  therefore  req'nisite  to  shake  them  up.  when  they  are  not  con.st.intly in  use,  as  frequently  as  if  they  were  in  use,  and,  whenever  possible,  they  should  be  exposed  to  the  r.ays  ol  tlie nun,  or  to  the  warm  air  of  a  stove.   ., 

l.'jHO.  Ilouscmaiits.  when  called  into  the  room  of  an  invalid  to  make  the  bed.  should  bo  n\>\e  to  do  it  so  gently 
as  not  to  disturb  or  irritJito  the  patient,  .and  yet  so  efiVctuallv  .as  to  render  ii  as  conifort.able  to  him  .is  his  slalo 
admits  of.  If  the  patient  cannot  b(>  lifled  out  of  bed,  then  one  half  of  it  only  can  be  made  at  once  ;  but 
of  which  the  feathers  must  be  worked  up  with  the  hands  .and  separated  from  each  oilier  witli  as  liltle  sli.iking 
ns  possible.  They  must  afterwards  be  equally  dispersed  within  the  bed  tick  In-  the  gentle  impelling  ol  Iho 
feathers  towards  those  parts  that  appear  to  be  most  wanting  of  them,  ll.alf  of  the  under  bjanki't  is  then  laid 
smoothly  over  that  part  inwhicli  the  feathers  have  been  so  far  shaken.  A  clean  sheet,  hiilf  of  which  nui-i  he 
rolled  up  lengthwise,  is  then  laid  upon  the  blanket  and  arranged  neatly  over  the  bolster  ;  the  unrollwt  umii 
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noftlio  sheet  is  Icfl  as  flat  as  possible  until  tlic  patient  has  been  lifted  over  it,  or  his  body  so  far  raised  as  to 
lallow  of  its  being  passed  under  him.  ,  ,    ,    ,        v,  i  u  i     i       i  ■     i„  .1  . 

An  invalid  may  sometimes  be  lilted  from  the  part  of  the  bod  on  which  he  has  been  lymg  to  that  recently 
-shaken  by  two  or  more  persons  lifting  him  between  them  by  the  sheet  on  which  he  lies,  and  thus  partially 
-  swhi-iiic  him  to  tlic  part  of  the  bed  prepared  for  him  ;  this  being  done,  the  sheet  which  is  to  be  changed  may  ge- 
meriUv  lie  drawn  away  by  very  little  aid  given  by  the  patient  in  raising  his  body  slightly.  The  clean  upper  sheet 
■nui-t  be  lolled  up  across,  that  is  from  each  side,  and  being  put  under  the  upper  sheet  about  to  be  changed,  it 
should  be  "eiUly  unrolled  by  a  person  on  each  side  and  drawn  up  towards  the  top  of  the  bed,  where  it  is  turned 
■down  over  the  blankets.  As  soon  as  this  is  efTected,  the  sheet  under  which  it  has  been  thus  rolled  may  be 
feasilv  and  quickly  drawn  away.  The  rest  of  the  covering  may  be  made  smooth,  and,  according  to  the  feelings 
.of  the  inviOid,  can  be  lessened  or  increased  in  weight.  The  other  half  of  the  bed  is  usually  left  to  be  shaken 
uup  the  next  time  the  invalid  is  to  be  removed,  or  the  bed  linen  changed. 

1 58 1 .  The  housemaid's  duties  being  so  far  performed,  their  next  employment  is  to  prepare 
ithe  bed-rooms  for  sweeping,  by  cov&ring  the.beds,  together  with  the  dressing  and -washing 
t.tables,  over  with  the  proper  sheets,  so  as  to  keep  them  free  from  dust 

Then  to  hang  high  up  the  window  and  bed  curtains,  and  to  turn  up  the  bed  valances.  The  carpets,  if 
.-consisting  of  small  loose  pieces,  are  best  taken  up  to  be  shaken  out  of  doors  ;  but  if  fastened  down,  it  will  be 
r  requisite'to  sprinkle  tea-leaves  over  them,  and  to  sweep  them  carefully  with  a  hair  or  with  a  Dulch  broom <the  latter  some  ladies  prefer  to  be  used  only  once  in  the  week,  as  too  penetrative  for  daily  use  ;  they  imagine 
■X\\e  hair  broom  to  be  sulficientlv  strong  to  clean  the  surface  of  the  carpet  each  d.ay,  and  yet  not  harsh  enough 
tto  wear  away  the  wool,  in  the  same  degree  as  the  more  frequent  use  of  the  whisk  or  Dutch  broom  might  do). 
IThe  upper  housemaid  generally  makes  these  preparations,  while  the  servant  under  her  fetches  her  brooms  to 
.sweep  them.    Into  each  bed-room  and  dressing-room  the  upper  housemaid  precedes  her  assistant,  who,  alter 
sweeping  one,  follows  her  into  the  rest  successively,  leaving  the  upper  housemaid  to  return  to  those  rooms 
;that  have  been  swept,  in  order'to  dust  the  ledges  of  doors  and  windows,  together  with  the  furniture,  to  replace 
•  the  curtains  and  valances,  and  to  remove  and  fold  up  the  wrappers  that  have  been  thrown  over  the  beds  and 
■  tables.    After  looking  around  in  each  room,  to  see  that  nothing  belonging  to  the  housemaid's  duties  have  been neglected,  the  upper  housemaid  then  repairs  to  the  linen  press  to  look  out  and  to  air  before  the  fire  what  may 
:  be  required  for  the  next  day's  use,  or  to  see  what  articles  want  mending. 

1582.  The  under  housemaids  haYUig  each  done  their  parts,  cleaned  and  put  away  pails 
rand  brooms,  &c.  are  required  one  day  in  each  -week  to  assist  in  the  laundry,  and  also,  at 
iproper  intervals,  to  wash  and  get  up  their  own  linen. 

1583.  The  wider  housemaids  are  also  usually  required  to  assist  the  cook  in  serving  the 
lidinner  each  day.  When  many  dishes  are  to  be  ready  at  once,  any  hands  in  the  house 
nnot  otherwise  occupied  are,  on  occasions  of  large  dinners  especially,  called  to  the  aid  of 

t'the  cook,  but  with  the  sei-ving,  and  generally  the  assistance,  of  the  housemaids ;  they  are 
ilhen  expected  to  be  in  the  still-room  to  receive,  wash,  and  replace,  the  china  used  at  dinner  : 
ilthese  may  be  termed  their  extra  duties. 

1584.  The  repairing  of  the  household  linen  and  of  the  siocA/n^s  of  the  gentlemen  of  the  family  is  not  an  extra, 
'  out  an  ordirtary,  part  of  the  housemaid's  work,  which  usually  fills  uj)  what  leisure  time  they  have,  until  the 
Deriod  in  which  they  must  return  to  the  bed-rooms  and  dressing-rooms  in  order  to  replace  everything  that n.id  been  used  during  the  dressing  time  of  the  members  of  the  family  ;  and  also  to  turn  down  the  beds,  and  to 
:lose  the  windows,  and  draw  the  curtains.  Any  leisure  time  between  this  last  branch  of  their  employments 
uid  the  hour  of  going  to  bod  is  usually  allowed  them  for  their  attention  to  the  repairs  of  their  own  clothing. 
In  some  families  the  housemaids  are  allowed  two  or  more  of  the  six  evenings  of  the  week  for  their  own  work. 

The  daily  duties  of  the  housemaid  usually  end  with  the  closing  up  of  bed-rooms,  and  with 
he  other  preparations  for  the  night.  The  upper  housemaid  usually  carries  hot  water  both 
light  and  morning  into  each  room,  and  warms  beds  when  it  is  required. 

Weekli/  and  occasional  duties  of  housemaids. — Housemaids  who  understand  how  to  arrange 
heir  work  will  avoid  allowing  any  greater  pressure  of  business  in  oue  week  more  than  in 
mother,  but  will  be  able  to  arrange  and  divide  the  general  cleaning  so  as  to  make  it 
lot  greater  at  any  time  than  what  may  be  easily  got  through.  In  great  houses  the- 
amilies  are  often  absent  from  home,  and  on  such  occasions  the  general  cleanings  to  which 
ve  shall  allude  should  take  place. 

Scouring  of  bed-rooms  should  take  place  once  in  every  fortnight  or  three  weeks  according  as  the  weather  is 
iivourable  or  the  reverse  to  the  subsequent  drying  of  the  wetted  rooms.  The  window  j;7/,5  should  be  washed 
iTie  day  in  the  week.  Brass  handles  to  doors,  or  brass  work  of  every  kind,  should  be  rubbed  with  a  leather. 

'  \Iahot,Mny  work  should  be  well  rubbed,  and  painted  wainscotting  and  walls  (not  distempered)  should  have 
•very  spot  and  mark  washed  off  with  a  sponge  and  warm  soap  and  water:  finger  marks  on  doors  should )e  also  removed  in  the  same  way. 
Once  in  aforlnieht  paillasses  and  mattresses  should  be  brushed  with  a  clean  hand  brush,  so  as  to  remove 

ill  liidgmcnts  of  dust  from  the  sides,  and  from  the  tufts  of  wool  where  the  fastenings  down  of  the  mattresses 
■I  cur.  Sheets  are  usually  changed  once  in  a  fortnight  in  beds  occupied  by  the  members  of  a  family,  once 
» cry  week  in  those  of  guests.  Every  Iresh  guest  of  course  expects  to  find  clean  sheets  on  the  bed  allotted  to am  in  the  house  of  a  friend. 

1 585.  In  establishments  in  which  one  housemaid  only  is  kept,  the  whole  of  the  business, 
IS  above  described,  slie  has  to  methodize  and  effect  without  much  aid  from  other  mem- 
jtTs  of  the  household. 

In  a  family  of  regular  habits,  she  m.ay  probably  havo  the  privilege  of  going  early  to  bed.  It  will  then  bo 
iiily  proper  in  her,  and  it  will  be  certainly  most  convenient  to  her  also,  to  rise  as  early  as  six  in  summer, 
nd  not  later  than  seven  in  the  winter.  With  the  opening  of  windows,  and  with  preparing  the  sittlng-roonis, 
^  above  described,  for  the  renewed  use  of  the  famllv,  she  will  of  course  begin  her  day.  After  hanging  up 
urtains  above  the  carpet,  and  coverini^  over  the  sof.is  itc,  to  preserve  them  from  the  dust,  she  must  clean 
1.1'  grates,  fenders,  ilrc. ;  and  when  this  is  done,  sweeping,  dusting  the  rooms,  and  replacing  the  furniture 
right,  must  follow.  Whenever  possible,  she  should  also  sweep  the  stairs  ;  for  if  deferred  till  late  in  the  day 
lie  family  will  be  ji.assing  ,ind  repassing  while  she  Is  sweeping  them,  very  inconveniently  both  to  tlicmsclves •■iX  to  her. 

Z  2 
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1586.  In  (johKj  into  the  bed-rooms  her  first  care  must  be  givcu  to  the  proper  airing  of 
the  rooms  and  bedding.  She  must  open  the  windows  ;  and  after  removing  the  bed- 

clothes from  the  feather-beds,  shaking  up  the  feathers,  and  leaving  them  open  to  the  air, 
she  must  proceed  to  set  to  rights  the  wasliing  and  dressing-tables,  and  then  to  cover  them 
over  in  preparation  for  the  sweeping.  The  bucket  carried  from  room  to  room  to  receive 
the  slops  must  be,  when  done  with,  emptied  and  imniediately  cleaned  out  with  plenty  of 
cold  water,  and  turned  down  in  an  appropriate  place  to  dry.  It  is  a  slovenly  habit  to 
leave  the  chamber-bucket  long  unemptied  :  it  spoils  the  bucket ;  as  it  also  does  to  leave 
it  uncleaned  and  wet.  When  it  is  sufficiently  dried  after  it  has  been  washed  out,  it  should 
be  put  into  the  housemaid's  closet,  in  which  the  rest  of  her  utensils  and  materials  for 
cleaning  are  usually  kept.  Two  water-jugs  should  be  amongst  these  utensils ;  one  for 
hard  or  spring  water,  the  other  for  rain  or  soft  water.  These  being  filled  with  a  fresh 
supply  must  be  carried  into  each  bed-room  or  dressing-room ;  out  of  which  each  ewer 
and  carafe  or  water-bottle  must  be  refilled.  Towels  that  have  been  recently  used  must 
be  dried  either  before  an  open  window  or  before  a  fire  :  care  being  observed  to  replace  each 
horse  with  its  respective  towels  in  the  room  to  which  it  belonged,  that  there  may  be  no 
exchange  in  the  towels.  When  clean  towels  are  to  replace  those  which  have  been  used, 
the  housemaid  should  take  care  to  dry  those  that  are  wet,  before  they  are  put  away  for 
the  wash.  If  left  damp,  linen  will  soon  become  mildewed,  the  marks  of  which  are  diffi- 

cult to  remove. 

When  the  w,ishing  and  dressing-tables  are  put  in  order  and  covered  over,  the  housemaid  then  calls  to  her 
assistance  the  other  maid-servants,  whose  duty  it  is  to  help  her  to  make  the  beds.  It  is  necessary  to  remind 
those  who  are  called  away  from  other  employments  to  assist  in  making  beds,  that  they  should  previously 
w.ish  their  hands,  and  put  off  aprons  which  have  been  greased.  Nothing  can  be  more  unseemly  and  dis- 

agreeable than  marks  of^dirty  fingers  upon  bed-hangings,  sheets,  or  counterpanes  ;  but  with  cleanly  servants this  can  seldom  happen.  The  beds  being  made,  the  curtains  are  to  be  shaken,  folded,  and  laid  on  the  bolster, 
and  tlie  valances  to  be  turned  up  round  the  bedsteads.  A  large  sheet  is  thrown  over  the  whole,  coarse 
wrappers  over  dressing  and  washing-tables,  and  the  sweeping  may  then  begin  (see  "  Sweeping  ") ;  then  she dusts  every  part  and  every  piece  of  furniture;  when  the  whole  is  completed,  and  she  looks  round  and 
sees  nothing  neglected,  her  work  is  over  for  a  time.  She  then  resorts  with  her  sewing  to  the  still-room  or 
kitchen,  and  sits  there  till  it  is  time  to  put  the  rooms  in  order  after  dressing.  In  the  evening  she  should 
pursue  the  same  course  as  before-mentioned.  And  during  the  week  she  should  be  solicitous  to  divide  and 
arrange  her  work  so  as  to  get  each  day  some  portion  of  tliat  done  which  may  be  termed  the  weekly  business- 
By  doing  this,  there  would  be  no  greater  pressure  of  work  on  any  one  day  more  than  on  the  rest  of  the week. 

SuBSECT.  6  Duties  of  the  Still-Room  Maid. 

1587.  The  still-room  maid,  less  frequently  required  at  present  to  assist  at  the  still  than 
in  former  times  when  sweet-flavoured  waters  were  to  be  prepared  for  the  cook,  aromatics 
for  the  dressing-room,  and  cordials  for  the  invalid,  yet  she  preserves  her  name,  and  in 
some  houses  her  ancient  avocations  also.  (See  "  Still  Room,"  Book  XX.)  But  whether  these 
are  entirely  discontinued  or  not,  she  has  always  a  distinct  department  to  fill,  — that  of  the 
charge  of  the  housekeeper's  room.  She  is,  in  fact,  the  housekeeper's  maid  ;  lights  her 
fire,  cleans  and  dusts  her  room,  prepares  the  table  for  her  breakfast,  waits  upon  her,  and 
upon  those  of  the  establishment  who  breakfast  with  her ;  and  after  cleai'ing  away  the 
breakfast-table,  she  prepares  to  assist  her  in  the  preparations  for  second  courses  and 
desserts  ;  or  in  distillation  in  those  families  in  which  this  branch  of  the  still-room  employ- 

ments is  continued.  Neat,  clean,  active,  and  obliging,  she  must  ever  be  j  and  if  observant 
also,  there  is  no  office  in  a  gentleman's  house  more  likely  to  fit  her  for  undertaking  in 
time  higher  and  more  responsible  departments  of  household  business. 

SuBSECT.  7. — Duties  of  the  Laundry  Maid. 

1.588.  Tlie  laundry  maid  is  engaged  generally  to  wash  and  get  up  only  the  household 
linen  and  the  family  clothes.  The  maid-servants  wash  for  themselves,  or  receive  instead 

an  allowance  of  wages.  The  men-servant's  washing,  with  the  exception  of  the  footman's 
linen  jackets  and  aprons,  is  always  at  their  own  cost.  This  is  customary,  and  if  it  seem 
hard,  that  the  men-servants  should  not  have  the  same  advantages  in  this  respect  as  the 
women,  it  must  be  remembered  that  their  wages  are  mtich  more  considerable  than  those 

of  women-servants.    On  this  subject  see  also  Book  XXII.,  "  Economy  of  the  Laundry." 

I!)89.  The  weekly  business  qfthc  laundry  maid  is  f/ie  following.  — On  Mondays  the  business  of  the  lann- 
dress  begins  with  collecting  .and  sorting  out  the  various  articles  to  be  washed,  in  preparing  the  copners, 
filling  them  with  water,  and  laying  the  fuid  ready  for  kindling.  On  Tuesdays  she  should  rise  at  h  o  clock, 
light  the  fires  under  the  coppers,  and,  as  soon  as  the  water  is  hot,  she  should  begin  with  her  assistants  to 
wash  As  It  is  a  main  object  to  hang  out  early  in  the  morning  all  articles  (such  .as  shcet.s  .and  body  linen) 
which  may  be  improved  by  the  whitening  power  of  the  morning  air  and  sun.  the  first  hours  of  the  washing 
diiy  should  be  diligently  employed,  and  the  evening,  if  the  washing  is  finished,  should  be  occupied  with 
scouring  and  cleaning  up  the  wash-house  .and  the  utensils  which  have  been  usc<l.  I(  ednesdays.  the  chief  of 
the  washing  being  completed,  the  business  of  drying  and  folding  the  linen  for  the  mangle  and  Iron  is  to  be 
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bo"!!!)  as  well  as  that  of  starching  and  clearing  the  fine  linen.  Thursdai/s  and  Fridays  are  occupied  with 
nvuv'finK  ironin"  and  getting  up  the  wliolc  of  the  linen.  Saturdays,  in  separating  it,  according  lo  the 
m  irlTs  affixed  to  i°t  and  carrying  each  division  into  its  appropriate  place.  The  rest  of  the  day  is  given  uii  to the  cleaning  of  the  laundry,  and  putting  into  their  places  all  things  connected  with  the  business  carried  on 

'"in  families  consisting  of  few  in  number,  the  laundry  maid  has  often  completed  her  business  on  Tli  iirsday evenings.  She  is  then  usually  e.\pected  to  assist  the  housemaid  in  repairing  the  linen  either  of  the  house  or family. 

SuBSECT.  8. — Duties  of  Servants  of  All  Work. 

1590.  A  servant  of  all  work,  though  considered  as  holding  one  of  the  most  humble 

places,  may,  if  possessed  of  skill,  activity,  and  integrity,  be  one  of  the  most  valuable  of 
household  servants  ;  the  comfort  arising  from  the  regular  performance  of  the  whole 
business  of  the  house  being  solely  dependent  on  her. 

1591.  Generally,  a  young  girl,  on  first  going  into  service,  commences  her  career  as  servant 

of  all  work;  and,  if  she  happen  to  fall  into  the  hands  of  a  clever  active  mistress,  she  may 
be  regarded  as  most  fortunate  ;  for,  under  her  direction,  she  may  prepare  herself  admirably 
for  any  other  department  of  service.  She  cannot  be  in  a  better  school  for  her  education 
in  household  duties  and  virtues  than  in  a  family  of  orderly  and  neat  habits,  in  which 

each  day's  occupations  proceed  in  a  regular  and  almost  undeviating  course.  But  unfor- 
tunately it  is  frequently  the  reverse  ;  and  a  girl  of  unformed  habits  often  finds  her  first 

service  one  of  hard,  yet  irregular,  duty.    If  she  entered  it  possessing  any  notion  of  order 
,  and  neatness,  it  is  soon  lost,  and  she  falls  readily  into  the  habits  of  mismanagement  and 
carelessness  of  the  examples  before  her,  habits  which  probably  will  affect  her  welfare  to 
the  end  of  her  days  :  once  contracted  they  are  seldom  eradicated.  In  hiring  maid 

I  servants  to  fill  distinct  departments  in  larger  establishments,  objections  are  often  raised 
:  against  those  who  have  only  served  in  the  general  character  of  servant  of  all  work, 
I  objections  arising  from  observations  on  the  irregular  management  of  their  household 
I  duties,  and  their  deficiency  in  neatness.  It  must,  however,  be  remembered,  that  a  good 
:  servant  of  all  work  wiU  make  a  good  servant  in  any  capacity,  and  may  be  taken  into  any 
I  department,  not  only  without  fear  of  her  failure,  but  with  every  probability  that  she  will 
I  fill  the  situation  with  credit  to  herself,  and  with  satisfaction  to  her  employer.  In  some 
I  places,  Scotland  for  instance,  a  good  general  servant,  as  she  is  called,  is  much  sought  after, 
I  and  can  demand  higher  wages  than  those  who  engage  in  only  one  department  of  service. 

1592.  Therouline  of  l/ie  duties  of  the  general  servant  depends  chiefly  upon  the  description  of  place  she  enters, 
i  Suppose  her  engagement  is  to  serve  a  single  lady  in  a  small  house  in  a  town.  Here  her  work  will  probably 
1  be  regular,  and  not  so  heavy,  but  that  with  industry,  activity,  and  a  judicious  division  of  the  work,  she  will 
I  be  well  able  to  perlorm  it.  First  she  must  be  an  early  riser  ;  before  her  mistress  gets  up,  her  kitchen,  parlour, 
;  and  hall,  should  be  properly  cleaned  (see  art.  "  Cleaning  "),  and  she  herself  washed  and  neatly  dressed,  ready [  to  attend  on  her  mistress  and  to  prepare  her  breakfast,  taking  her  own  also  about  the  same  time.  After 
I  breakfast,  and  after  washing  and  patting  away  the  broal:fast  things,  and  receiving  her  mistress's  orders  for t  the  day,  she  should  repair  to  the  bed-rooms,  and  proceed  to  clean  and  arrange  them,  as  described  above 
I  (see  "  Housemaid's  Duties  ").  From  these  employments  it  is  probable  that  she  may  be  occasionally  called  away t  to  answer  bells  ;  and,  on  such  occasions,  she  should  look  to  her  kitchen  fire  now  and  then,  to  keep  it  in 
r  readiness  for  the  cooking,  to  which  she  will,  in  a  sliort  time,  have  to  attend.  When  upstairs  work  is  done, 
sshe  must  return  to  her  kitchen,  and  set  about  preparing  the  dinner.  In  some  cases  the  mistress  may,  per- 
hhaps,  assist  her.  It  will  bean  advantage  to  the  servant  to  have  such  an  assistant  and  instructress  who 
rmay  be  clever  in  the  art  of  cooking. 

lliOS.  A  mistress  cap.ible  of  directing  the  business  of  the  kitchen  and  house  is  the  best  friend  a  young 
>  servant  can  have.  Before  dinner  is  served  she  should  again  wasli  her  hands  and  change  her  apron,  making 
liher  dress  as  seemly  as  the  nature  of  her  employments  permit.  In  a  service  such  as  the  one  now  described, 
1  the  family  usually  dine  first,  and  the  servant  afterwards,  on  the  remains  of  the  dinner.  As  she  brings  it 
iifrom  table  she  should  put  it  near  the  fire  to  keep  it  warm,  until  she  has  time  to  sit  down  to  it.  If  slie  does 
hher  duty  to  her  employer  she  may  conscientiously  attend  to  any  little  circumstances  that  may  promote  her ciown  comfort. 

1.594.  Her  dinner  over,  the  clearing  away,  scouring  saucepans,  washing  dishes,  with  every  other  necessary 
lact  of  cleanliness,  will  occupy  some  part  of  the  afternoon,  in  the  course  of  which  she  must  find  time  to  make 
jup  the  kitchen  fire,  set  on  the  tea-kettle,  and  sweep  up  the  kitchen  hearth.  Her  work  completed,  she  again 
•washes  herself  and  changes  her  dress  J  she  is  then  ready  to  wait  upon  her  mistress  at  tea,  and  to  attend  in iany  other  way  to  her  comfort 

1595.  The  evening  is  occupied  with  closing  doors  and  windows,  and  arranging  the  bed-rooms  for  the 
might. 

169G.  Besides  the  daily  routine,  she  ynust  contrive  to  bring  into  each  day  some  portion  of  the  weekly  cleaning. 
IHer  liitchen  should  be  scoured  twice  a  week,  on  Wednesday  and  Saturday  ;  the  parlour  swept  every  other 
nmorning ;  the  hall  washed ;  bed-rooms  swept,  and  carpets  taken  up  and  shaken  on  Tuesday  and  Friday  ; 
fnlale  cleaned  on  Wednesday  and  Saljcrday  ;  block  tin  kitchen  utensils,  phited  candlesticks,  and  brass  work 
'on  Thursday  (see  "  Cleaning").  Once  a  fortnight,  or  once  in  three  weeks,  the  floors  of  bed-rooms  should 
t^e  scoured  (see  "  Scouring"),  marks  on  painted  wainscots  wjished  ofT,  windows  cleaned,  &c. 

l.W.  If  the  washing  be  done  in  the  house,  the  above  routine  will  be  occasionally  broken  into  for  a  few 
lidays,  though  probably  she  will  be  allowed  some  assistance  at  tlie  wash-tub,  and  will  lind  her  mistress  ready 
too  t,ike  on  herself  some  portion  of  the  lighter  business  of  starching  and  getting  un  the  fine  linen. 

1.598.  Although  a  multiplicity  of  occupations  .-ippear  to  claim  her  attention  ana  time  even  in  the  sm.ille8t 
'lamilies,  yet,  by  a  judicious  division  of  her  duties,  and  by  activity  and  diligence,  she  will  find  them  .ill  under soer  command,  so  as  to  get  through  them  without  any  inconvenient  pressure.  In  the  .-ippropriation  of  her 
occupations  to  time,  and  In  the  steady  regular  performance  of  the  same,  consists  the  good  management  of  the 
i<-erva7U  of  all  work. 

Z  3 
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1599.  The  following  is  given  aa  the  usual  wages  of  domestics  :  

MALE  DOMESTICS. 

Out  of  Livery. 

Highest 
Wages. 

Lowest 
Wages. 

Highest 
Wli-es. 

Lowest 
Wages. 

/-. 
s. rf. 

X. 
s. i. 

L. 

s. 

d. 
L. 

s. 

d. 
House  steward  - 

75 
0 0 60 0 0 0 0 0 U 0 0 

Valet  - 

47 

5 0 31 10 0 0 0 0 0 0 0 
Butler  - 

&0 
0 0 42 0 0 0 0 0 0 0 0 

Cook  - 40 0 0 30 0 0 0 0 0 0 0 0 
French  cook 150 0 0 100 0 0 0 0 0 0 0 0 
Porter  - 0 0 0 0 0 0 20 0 0 18 0 0 
Footman 42 0 0 

31 
)0 0 

25 
0 0 18 18 0 

Under  footman  - 0 0 0 0 0 0 21 0 0 
IG 

IG 
0 

Footboy 0 0 0 0 0 0 14 14 0 8 8 0 
Coaclinian 0 0 0 0 0 0 31 10 0 

21 
0 0 

Groom 3G IG 0 
20 

5 0 21 0 0 16 
16 

0 
Postilion 0 0 0 0 0 0 21 0 0 16 16 0 
Stable  boy 0 0 0 0 0 0 12 12 0 8 8 0 
Gardener 

50 
0 0 20 0 0 0 0 0 0 0 0 

In  Livery. 

FEMALE  DOMESTICS. 

Housekeeper 

Lady's  maid 
Upper  nurse Under  nurse 
Nursery  girl 
Cook 
Kitchen-maid 
Scullion  - 
Upper  housemaid Under  housemaid 
Still  maid  - 
Laundry  maid 
Wet  nurse 
Maid  of  all  work  - 

Rate  of  Wafies,  rn- 
cluUinff  the  Allow- ance lor  Tea  and 

Sugar. 
Hiehest 
\^'ages. 

L.  s.  d. 42  0  0 
20  5  0 
31  10  0 
16  16  0 8  8  0 
31  0  0 
14  14  0 
9  9  0 

16  16  0 
10  10  0 
10  10  0 
16  16  0 
31  10  0 14  14  0 

Lowest 
Wages. 

L.  s.  d. 26  5  0 
14  14  0 
15  15  0 
10  10  0 
6  6  0 
16  0  0 10  10  0 
6  6  0 10  10  0 
8  8  0 
9  9  0 12  10  0 
20  0  0 
9  9  0 

Rale  of  Wages, 
where  Tea  ana 

Sugar  are  al- lowed. 

Highest 
Wages. ».  d. 

15  0 
0  0 

0  0 
12  0 

6  0 
0  0 

12  0 
8  0 12  0 

9  0 

9  0 
14  0  10 
5  Oils 12  0:  7 

I-.owest 
Wage*. 

M.d. 

0  0 
12  0 10  0 
10  0 

4  0 
10  0 
8  0 
4  0 
8  0 

G  0 
7  0 

10  0 

18  0 

7  0 

CHAP.  n. 

HOUSEHOLD  CLEANING. 

Sect.  I. 

GENERAL  HOUSEHOLD  CLEANING. 

Sdbsect.  1.  —  General  Observations. 

1600.  Cleanliness,  whether  household  or  personal,  may  be  considered  as  one  of  the  unalloyed 
advantages  derived  from  civilisation.  If  it  may  not  be  ranked  as  a  vii-tue,  it  is  at  least 
the  parent  of  virtues,  and  not  unadvisedly  was  the  old  saying  first  pronoimced,  "  Cleanliness 
is  next  to  Godliness." 

1601.  As  a  habit,  it  has  moral  as  well  as  physical  advantages,  personal  as  well  as 
domestic  ;  hence  its  claims  on  our  approbation  and  daily  observance.  It  evinces  an  absence 
of  slothfulness ;  for  without  activity  and  exertion,  cleanliness  cannot  be  practised :  it  is  ah 
emblem,  if  not  a  characteristic,  of  purity  of  thought  and  propriety  of  conduct.  It  seems 
as  if  it  could  not  be  associated  with  vicious  pursuits  ;  so  rarely,  in  the  habitually  profligate 
character,  are  the  active  and  wholesome  habits  of  cleanliness  perceptible.  The  squalid 
wretchedness,  which  sometimes  engages  the  pity  of  the  philanthropist,  is  ofteuer  found, 
on  investigation,  to  be  the  effect  of  vicious  idleness  rather  than  of  unmerited  misfortune  ; 
while  cleanliness,  if  it  cannot  totally  indemnify  us  from  the  evils  of  poverty  and  disease, 
can  keep  them  far  removed  from  utter  wretchedness  and  miseiy. 

Cleanliness  is  an  unequivocal  good;  and  accordingly  we  find  that  it  confers  a  species  of 
rank  on  all  its  votaries,  to  whatever  class  in  the  scale  of  society  they  may  belong.  The 

cleanly  family,  whether  living  in  the  cottage  or  the  hall,  is  "  respectable"  "  creditable," — 
a  distinction  which  serves  as  capital  or  stock  in  trade  to  members  of  the  industrious  work- 

ing class,  and  is  not  without  its  value  in  the  higher  walks  of  life,  where  honour  and  dis- 
tinction are  sought. 

1G02.  In  the  former  class,  the  respectability  of  a  family  (and  we  can  scarcely  allow 
respectability  to  be  claimed  where  cleanliness  does  fiot  prevail)  is  a  sufficient  recommenda- 

tion to  honest  and  creditable  emj>loyments.  An  opposite  term,  given  to  an  idle  slovenly 
family,  would  be  an  equal  impediment  to  the  worldly  advancement  and  welfare  of  its 
members.  Doubt  and  suspicion  must  inevitably  cloud  the  prospects  of  all  whose 
domestic  habits  could  not  promise  for  them,  that,  in  the  world,  when  called  upon  to  act, 
they  would  be  diligent  and  energetic,  not  self-indulgent  or  wanting  in  attention  to  any  of 
the  proprieties  of  life. 

1G0.3.  We  shall  fust  consider  cleanliness  in  the  house,  together  with  the  modes  of  cleaning 
everything  within  its  walls.  Attention  to  the  person  will  be  treated  of  elsewhere.  Under 
the  head  of  "Ventilation,"  we  have  treated  of  the  importauce  of  preserving  the  purity  of  the 
air  in  our  houses,  and  of  those  causes  which  deteriorate,  among  which  the  want  of  clean- 

liness is  one  of  the  chief. 
1604.  Whatever  may  be  the  exciting  causes  of  infectious  diseases,  cleanliness  has  in  its 

keeping  the  specific  by  which  their  progress  is  checked.    Under  its  influence  infectious 
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ccomplaints  are  often  confined  to  some  solitary  instance  in  a  family,  and  do  not  spread, 
sas  formerly  they  would  have  done,  with  the  fatal  rapidity  of  a  pestilence.  This  specific  allays 
ilhe  scourge,  as  well  as  giving  exemption  from  contagion  to  all  who  practise  it.  Many 
,  other  etfects  of  cleanliness  on  health  might  be  stated,  with  considerations  of  much  import- 
aance  in  other  points,  relative  to  family  comfort  and  prosperity. 

1G05.  The  economy  of  cleanliness  is  another  recommendation  to  its  observance  ;  the 
uuniform  cleaning  of  house  and  furniture  are  amongst  the  best  means  of  preserving  both  : 
«we  can  neglect  no  wholesome  practice  in  the  whole  cycle  of  domestic  cleaning  without 
liuflicting  an  injury  on  some  part  of  our  property.  We  may  even  incur  an  entire  loss,  by 
cneglecting  to  clean  in  time  some  of  the  various  articles  of  furniture  which  comfort  and 
oconvenience  require  us  to  possess.  So  that  to  the  other  evils  of  uncleanliness  we  may 
ffairly  add  that  of  ivaste  of  property.  Thus  on  domestic  cleanliness  how  much  depends  ! 
I  ■comfort,  economy,  health,  and  respectability. 

16"06.  It  must  be  acknowledged  that  in  this  coimtry,  the  taste  for  cleanliness,  if  the  term 
N)e  permitted,  has  long  been  cultivated,  although  there  may  be  room  still  for  improve- 
r.ment  in  it,  as  its  universal  prevalence  depends  upon  the  cidtivation  of  more  qualities  than 
I  Dne. 

1607.  Yet  here  we  must  observe  that,  indispensable  as  the  practice  of  cleanliness  is,  like 
naiany  other  good  inclinations  and  habits,  it  may  be  carried  too  far.  It  may  encourage 
lan  inconvenient  fastidiousness,  a  nicety  that  must  often  be  offended,  and  a  consequent 
teendency  to  irritation  of  temper.  Such  effects  would,  in  some  degree,  counterbalance  the 
sadvantages  of  cleanliness. 

1608.  There  are  families  and  situations  in  life  in  which  cleanliness  can  only  be  practised 
im  generals,  not  in  details  :  in  such  cases  the  love  of  it  should  be  kept  within  the  bounds  of 
poossibility,  or  it  may  become  a  daily  cause  of  family  uneasiness  and  discord.  We  delight 
tco  see  the  supremacy  of  cleanliness,  its  victory  over  dirt  and  smoke  ;  but  it  can  only  yield 
SBUch  pleasure,  when  known  to  be  the  result  of  a  practical,  orderly,  and  regular  system,  and 
r.Qot  of  the  severe,  hard,  daily  duty  which  we  imagine  to  be  the  characteristic  of  an  enslaved 
r  jxistence.  Cleanliness,  like  every  other  good  quality,  must  have  its  prescribed  limits.  If 
ihhese  be  overstepped,  it  may  prove  a  torment  and  inconvenience,  instead  of  one  of  the 
Mources  of  domestic  enjoyment. 
PI  1609.  We  now  proceed  to  such  details  respecting  the  practical  part  of  our  subject  as 
ninay  enable  the  mistress  of  a  family  or  her  housekeeper  to  form  her  system  of  household 
?jleanliness,  and  to  direct  its  daily  course. 

StmsECT.  2.  —  Cleaning  Floors. 

1610.  Floors  of  a  house  may  be  of  several  kinds  :  of  boards,  of  brick,  and  of  stone. 
1611.  Boarded  floors  axe  commonly  either  of  oak  or  deal.  The  former,  chiefly  seen  in 

N^ountry  houses,  or  in  the  residences  of  the  opulent,  forms  an  excellent  substantial  flooring, 
lend  is  often  only  partially  covered  with  carpet.  Deal  floors,  on  the  contrary,  are  almost 
(uniformly  and  entirely  carpeted,  except  in  the  apartments  assigned  to  children  and  servants : 
hhe  mode  of  cleaning  them  is  consequently  of  less  moment  and  less  laborious  than  that 
nmployed  in  cleaning  floors  of  oak. 

1612.  Scouring — for  which  the  housemaid  must  be  provided  with  a  good-sized  wooden  pail  for  water,  a 
rv7O0den  bowl  for  sand,  a  piece  of  fliinnel  rather  more  than  half  a  vard  square,  and  a  liard  scrubbing-brush  — 
consists  in  scrubbing  floors  with  the  brush,  some  sand,  and  clean'cold  water,  and  afterwards  in  washing  off hhe  sand  with  the  flannel.  Soap  is  sometimes  used  with  sand ;  but,  instead  of  improving,  it  injures  the  colour 
r(f  the  bo.ards  when  dry,  giving  them  a  bliickish  appearance. 

1fil3.  In  scouring,  the  housemaid  first  dips  her  brush  in  the  water,  then  sprinkles  it  with  sand,  and  scrubs, 
"i  force,  such  portions  of  the  floor  as  her  .arms  can  reach  at  a  time.  From  these  she  washes  off  the  sand  • 

the  flannel,  drying  and  completing  each  portion  at  once,  so  that  she  need  not  tread  over  the  boards  until 
are  dry.  In  bed-rooms  it  is  desirable  to  scour  first  the  boards  beneath  beds,  chests  of  dr.awers,  or  w.ard- 
-.  that  these  parts,  being  less  open  to  the  air  th.an  others  in  the  room,  m.ay  have  the  more  time  to  dry. 
II  bed-rooms  and  n\irseries  are  scoured  in  the  winter,  and  when  the  windows  cannot  be  long  open  on 

Ir.  iunt  of  the  we.ather,  it  is  very  prudent  to  have  fires  in  e.ach  room  to  accelerate  the  evaporation  of  the 
loisture  on  the  floors.    The  damp  arising  from  newly-scoured  boards  is  as  likely  as  any  cause  whatever  to 
ncnuragc  the  infljunm.atory  diseases  of  childhood,  or  the  coughs  of  individuals  subject  to  them 
1R14.  For  scouring,  when  necessary  to  heilone  in  winter,  dry  clear  weatlier  should  be  chosen.  During  very 

•osty  weather  it  ought  rarely  to  be  done,  the  evaporation  not  being  then  r.apid  enough  to  carry  oil'  the  mois- irc  of  the  boards  ;  or  if  it  freezes  on  the  boards,  which  is  sometimes  the  case,  it  then  requires  two  days, 
•  ad  of  one,  to  dry  the  room  thoroughly. 

1  1.  Deal  boards,  if  not  carpeted,  should  look  white  and  clean  ;  they  may  be  improved,  if  the  colour  be 
ilcrent,  by  the  use  of  fullers'  earth  or  pearlash  dissolved  in  the  water.    In  tlie  use  of  cle.an  w.ater  the 

;  "ii.cmaid  should  not  be  sp.aring  ;  whenever  it  begins  to  look  dark-coloured  and  becomes  thick,  she 
I  i  Hitd  inst.antiv  carry  it  away,  and  bring  a  p.ail  of  clean  fresh  water  to  her  task.    If  she  docs  not  change  the 

irr  frecpiently.  she  will  smear  and  not  clean  the  floor.    Scouring,  in  most  /muses,  is  usnally  done  at  stated 
nals;  in  nurseries  and  offices,  generally  every  week;  in  bed-rooms,  every  fortniglit,  or  once  a  month, 
iiling  to  season  and  situation  ;  in  sitting  and  eating-rooms,  which  are  carpeted,  scouring  is  not  done 

J   than  once  or  twice  in  the  year,  nor  need  dry  rubbed  oaken  boards  bo  scoured  more  than  once  in  twelve 
I  1  nth*. 

I  '116.  Oak  hoards.  — The  effect  of  scouriiifr  oak  boards  with  soap  and  water  is  to  bring 
Ml  to  a  dirty  dull  white  colour.  To  prevent  this,  the  boards,  after  being  scoured,  are 
hed  over  with  water,  coloured  either  with  umlicr  or  tiidlow  ochre.    With  old  boards 

Z  4  
' 
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the  umber  js  most  commonly  used  ;  with  new  oak  floors,  the  ochre.  After  the  scouring ami  tlie  washing  witli  the  coloured  water  has  been  done,  the  most  laborious  part,  that  of polishing,  called  dry  rubbimj,  the  boards,  remains  to  be  accomplished.  For  this  work,  the 
housemaid  must  have  a  large,  heavy,  hard  brush,  in  length,  one  foot  or  more,  in  width, 
about  eight  inches,  affixed  to  a  long  stake,  or  handle.  With  this  brush  and  a  little  hot, 
dry  sand,  she  must  scrub  the  floor  to  and  fro  the  way  of  the  grain,  until  the  polish, 
destroyed  by  scouring,  be  i-estored.  Sometimes  bees'  wax  is  used  to  accelerate  the  re- 

appearance of  the  bright  surface  ;  but  bees'  wax,  in  restoring  the  polish,  at  the  same  time 
renders  the  boards  so  slippery  as  to  make  walking  on  them  scarcely  less  dangerous  than 
on  ice.  Friction  alone  will,  by  frequent  repetition,  brighten  the  boards  sufficiently 
without  the  inconvenience  of  making  them  slippery  also.  After  the  dry  ruhbitig  is  over 
the  sand  is  swept  away,  and  for  the  next  ten  or  twelve  months,  these  boards  will  only 
require  sweeping  every  day,  and  a  little  dry  rubbing  once  a  week. 

1617.  In  Prance,  where  carpets  .ire  less  commonly  used  than  in  Kngland,  oaken  Doors  are  seen  in  most  of 
the  great  houses  and  in  hotels.  They  are  kept  in  a  liighly-polished  state  by  men  —  the  work  being  there considered  as  too  laborious  for  women.  The  men  perform  this  duty  with  their  feet,  to  one  of  which  they fasten  the  brush  ;  and  with  great  activity,  and  without  much  apparent  fatigue,  they  soon  bring  a  glass-like surface  to  the  lloors.    They  employ  wax  and  other  polishing  substances  to  hasten  their  work. 

1018.  Fur  removing  spots  of  grease  from  boards,  take  equal  parts  of  fullers'  earth  and  pearlash  —  a  quarter ol  a  pound  of  each  — and  boil  in  a  quart  of  soft  water,  and,  while  hot,  lay  it  on  the  greased  parts,  allowing  it to  remain  on  them  for  ten  or  twelve  hours,  after  which  it  may  be  scoured  off  with  siind  and  water.  A  floor 
much  spotted  with  grease  should  be  completely  washed  over  with  this  mixture  the  day  before  it  is  scoured. 
Pullers'  earth  .and  ox-galt  boiled  together  form  a  very  powerful  cleansing  mixture  for  floors  or  carpets. Spirits  of  turpentine,  rubbed  for  a  short  time  forcibly  on  grease  spots,  dissolve  the  gre,ise  in  the  floor,  and 
make  it  readily  unite  with  ijeaiiash  or  soap,  with  either  of  which  the  parts  should  be  afterwards  washed. 
Di-ops  of  tallovi  may  be  scraped  oil'.  Stains  of  ink,  dried  in  on  floors,  are  difficult  to  eradicate.  Strong  vinegar or  sajts  of  lemon  will  remove  them.  Red  teine  stains  on  boards  may  be  removed  by  laying  on  thein  a  strong 
solution  of  soda.  If  this  be  not  sufficient,  t/ie  chloriUe  of.  lime  or  bleaching  liquid,  sold  by  chemists  iu  half- pint  bottles,  will  remove  them. 

SuBSECT.  3. —  Cleaning  the  Sides  of  Apartments. 

1G19.  As  oil  paint  is  injured  by  too  frequent  scouring,  it  is  necessary  to  use  every 
means  which  may  render  the  scouring  of  paint  rarely  needful ;  first,  by  cleaning  the  walls, 
edges,  and  mouldings  from  all  lodgements  of  dust,  frequently  sweeping  and  daily  dusting 
them  with  the  proper  hair  broom,  called  the  Turk's  head,  over  which  a  clean  linen  duster 
should  be  tied.  Every  angle,  the  favourite  nook  of  the  house  spider,  should  be 
cleared,  as  well  as  the  panels  and  ledges  of  doors.  In  sweeping  the  mouldings  of  the 
ceiling  cornices,  great  care  must  be  taken  not  to  break  them,  they  being  made  of 
plaster,  and  consequently  brittle. 

1620.  Partial  washing  of  spots  and  stains  on  oil  paint  may  prevent  the  necessity  of 
more  frequent  general  scourings.  Every  week  the  housemaid  should  examine  the  paint, 
and  remove  with  a  flannel  and  soap  and  water  any  spots  upon  it,  finger  marks,  &c.  within 
her  reach  ;  having  wiped  them  away  with  the  flannel,  taking  care  to  wipe  those  parts  dry, 
so  as  not  to  leave  it  visible  where  the  cleaning  has  been  done. 

1621.  In  washing  or  .scouring  paint  little  soap  should  be  used,  the  alkali  of  the  soap 
having  a  tendency  to  injure  oil  paint.  But  water  alone  is  not  sufficient.  After  scouring 
with  the  brush  and  soap,  plenty  of  water  should  be  used  to  wash  off  what  remains  of  the 
soap  ;  otherwise,  if  left  on  the  paint,  it  will  cause  its  decay. 

1622.  Oak  wahiscot  should,  when  necessary,  be  washed  only  with  a  sponge  and  warm 
water;  after  which  it  should  be  rubbed  with  a  brush,  like  mahogany. 

1623.  Stairs  in  towns  are  frequently  painted  in  oil  either  white  or  of  stone  colour.  The 
parts  which  are  not  covered  with  carpet  should  be  washed  weekly  with  warm  water  and 
two  sponges  ;  one  to  wash,  the  other  to  dry,  the  stairs  with  :  by  using  sponges  the  edges 
of  the  stair  carpet  are  not  so  likely  to  be  injured,  as  by  a  brush  or  scouring  flannel. 
Painted  stairs  look  clean  and  neat  while  the  paint  remains  on  them;  but  the  paint  requires 
to  be  renewed  almost  every  second  year. 

1624.  When  walls  are  painted  in  distemper  (see  Book  I.  Chap.  VI.  "  Painting"),  they  will 
not  bear  the  application  of  water,  and  therefore  admit  of  no  cleaning  except  that  of 
sweeping  down  gently  from  them  all  the  dust  that  may  adhere  to  them. 

162.';.  Paper-hangings  of  walls  also  admit  of  very  little  cleaning  except  that  of  sweeping 
them  down  with  the  hair  broom,  covered  with  a  clean  linen  duster.  Stains  by  smoke  may 
sometimes  be  cleaned  by  rubbing  them  with  the  crumb  of  a  loaf.  Grease  can  scarcely, 
by  any  means,  be  removed  from  paper  hangings. 

1626.  Whenever  a  room  is  fresh  papered  it  is  desirable  to  reserve  small  pieces  of  it, 
that  repairs  may  be  made  in  the  case  of  any  part  being  torn  off  or  injured. 

SuBSECT.  4.  —  Cleaning  Marble  and  Stone  Work. 

1627.  Marble  floors,  chimney  pieces,  and  hearths,  are  simply  washed  with  a  flannel  or 

sponge  and  soap  and  water,  and  wiped  dry  with  linen  cloths.  If  stained  either  with  oil, 
wine,  or  discoloured  with  smoke,  other  means  must  be  employed  to  clean  them. 
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1628.  OiZor  other  grease  dropped  on  marble  or  stone  may  be  removed  by  laying  on 

!the  stains  a  mixture  of  strong  soap  kes  with  fullers'  earth  and  pipe-eiay  -well  dried,  and 
1  powdered.  When  laid  thickly  on,  a  ilat  iron,  made  tolerably  warm,  must  be  put  on  and 
^suffered  to  remain  until  the  mixture  is  dried.  And  if  on  washing  the  part  the  stain  be 

mot  eradicated,  the  mixture  and  iron  must  be  applied  either  once  or  twice  more. 

1629.  Sto7iejloors  and  stone  stairs  are  sometimes  scrubbed  with  sand  and  water,  sonie- 
ttimes  with  the  hearth-stone,  or  with  pipe  clay  prepared  after  the  following  receipt. 

Boil  half  a  pint  of  size  with  the  same  quantity  of  whiting  and  pipe-clay  in  two  quarts 
oof  water ;  the  stones  must  be  first  washed  clean  with  water,  and  this  mixture  afterwards 
iilaid  smoothly  on  them  with  a  flannel;  when  dry  they  must  be  rubbed  with  a  dry  cloth  or 
dflannel. 

Stone  floored  kitchens  and  ofiices,  stone  hearths,  stone  steps,  and  balconies,  are  usually 
Mwashed  with  a  flannel  and  water,  and,  while  wet,  scrubbed  with  the  hearthstone. 

Steps  at  the  entrances  of  houses  are  washed  and  whitened  every  day  in  town,  in  the 
ocountry  scarcely  more  than  once  a  week  ;  stone  kitchens  twice  a  week,  balconies  only 
uonce. 

SuBSECT.  5.  —  Cleaning  Areas,  Dust-holes,  Sfc. 

1630.  Jn  the  areas  of  town  houses,  together  with  the  offices  opening  into  them,  cleanli- 
nness  is  as  requisite  to  the  comfort,  and  perhaps  health,  of  a  family,  as  in  the  interior  of  a 
hhouse. 

1631.  77ie  dust-hole,  often  opening  into  one  of  the  areas  of  town  houses,  and  being  thus 
idn  close  vicinity  to  the  windows,  cannot  be  sutFered  to  remain  long  unemptied  without 
cconsiderable  inconvenience,  especially  in  the  warm  seasons  of  the  year,  when  the  fermen- 
t;tation,  both  of  the  vegetable  and  animal  substances,  produce  noxious  exhalations.  On 
:ithis  account,  it  should  be  a  rule  not  to  throw  any  animal  or  vegetable  substances  into  the 
ci  dust-hole,  but  to  dispose  of  them  some  other  way. 

1632.  In  London,  parochial  arrangements  are  established  for  clearing  away  from  every 
hhouse  all  its  refuse,  at  short  intervals. 

1633.  The  men  employed  in  this  business  are  not  entitled  to  any  direct  remuneration 
fifrom  the  inhabitants,  their  services  being  paid  for  by  the  contractors  who  employ  them. 
liBut  they  often  refuse  to  remove  any  unusual  degree  of  rubbish  in  the  shed-hole  without 
l*eing  paid  for  it.  It  is  well  to  know  that  they  have  no  right  to  this,  and  a  redress  may  be 
hhad  by  applying  to  the  contractor  himself. 

ScBSECT.  6.  —  Cleaning  Windows. 

1 634.  In  large  towns  it  is  usual  to  employ  glaziers  to  clean  the  windows ;  and  they 
boeing  used  to  the  business,  do  it  most  effectually  and  expeditiously:  the  mode  is,  first  to 
diust  them  with  putty-powder  (sold  at  the  oil  shops  under  that  name),  enclosed  in  a  linen 
Ioag,  afterwards  rubbing  it  off  with  two  wash  leathers,  one  a  little  damp  and  t

he  other 
oerfectly  dry:  a  sponge  and  cold  soap  and  water  some  employ;  but  the  panes,  if  wetted, 
are  seldom  sO  thoroughly  and  immediately  dried  as  not  to  catch  the  dust  again  almost  as 
ioon  as  it  has  been  cleaned  oif. 

1635.  To  clean  windows  expeditiously  two  persons  should  be  employed,  one  within  the 
room,  the  other  on  the  outside  the  window,  the  latter  standing  securely  on  the  glazier's 
machine,  unless  the  sashes  are  double  hung,  in  which  case  the  upper  windows  may  be 
deaned  while  the  outside  person  merely  sits  on  the  sill,  his  legs  being  within  the  room, 
and  his  back  to  the  street;  but  this  is  a  dangerous  practice  for  any  one  to  attempt  except 
I  professed  glazier. 
1636.  Uncleaned  windows  give  a  dismal  and  untidy  appearance  to  a  house. 
When  the  cle.ining  of  windows  is  to  be  paid  for  each  time,  there  may  be  considerations  of  economy  to  be 
■nded  to,  which  may  prevent  its  being  done  as  frequently  as  would  be  otherwise  agreeable  and  desirable, fre  no  such  reasons  determine  the  periods  of  cleaning  windows,  it  should  be  done  in  most  of  the  rooms 

lii  e  in  a  fortnight.  Where  men-servants  are  kept,  and  great  attention  to  appearance  paid,  sitting  rooms hould  have  their  windows  cleaned  once  a  week,  and  even  more  frequently  in  rainy  weather.  Those  who 
.ave  to  pay  a  glazier  each  time,  who  generally  charges  Grf.  each  window,  if  he  clean  both  inside  and  out, 
nntent  themselves  with  having  it  done  once  in  three  months,  trusting  to  their  housemaid  to  keep  them  in olcrable  condition,  which  she  may  easily  do  by  frequently  cleaning  the  inside  of  the  panes. 

Sect.  II. 

CLEANING  ROOMS  AND  FURNITURE. 

SuDSECT.  1. —  Sweeping  and  Dusting. 

1637.  Sweeping  is  an  art  of  a  simple  nature,  but  which  to  do  well  requires  practice 
lond  care.    The  broom,  in  the  hands  of  a  thoughtless  girl,  may  do  more  harm  than  good, 
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by  raising  the  dust  from  one  lodgment  only  to  send  it  into  another,  instead  of  rolling  it gently  along  until  a  mass  is  collected  sufficient  to  be  swept  into  the  dust-pan  and  carried 
o£F.  Before  beginning  to  sweep,  the  housemaid  should  close  the  doors  and  windows  ;  and, by  throwing  sheets  over  the  furniture  of  the  room,  protect  it  from  any  lodgments  of  dust! 
The  floor,  whether  carpeted  or  uneovercd,  must  be  witli  prodigal  hand  sprinkled  over  with  moist  tea  leave? Let  the  housemaid  remember  that  the  tea  leaves  should  nut  be  mouldy,  or  tliey  will  impart  no  pleasant  fresh ness  to  the  air  of  the  room,  nor  dried,  or  they  will  bo  useless  in  catehiUK  the  dust.  TakinL-  her  broom  she must  hrst  sweep  gently  the  dust  collected  under  the  furniture,  b(!ds,  drawers,  &c. ;  and,  when  sweepine  in  the open  room,  she  should  avoid  lifting  her  broom  hastily  or  high  above  the  ground,  which  would  impel  the  dust upwards,  but  she  should  endeavour  to  check  its  rising,  while  she  quietly  and  gently  rolls  the  mass  of  leaves and  dust  into  one  spot,  from  which  she  can  most  readily  sweep  it  into  her  dust-pan. IG.i*.  Alter  sweeping,  the  essential  work  of  dusiing  siiould  be  done.  The  window-curtains,  which  had  been lifted  up  considerably  above  the  floor  during  sweeping,  should  now  bo  released,  opened,  shaken  brushed  with the  proper  brush,  and  properly  arranged  over  Ihe  hooks  or  bands  for  the  d,iy.  Tables,  sofas,  with  all  the varieties  of  chairs  and  seats  now  in  use,  are  then  to  be  carefully  dusted  and  arranged.  Ledges  of  wainscots 

panels  of  doors,  and  window  panes,  innst  be  swept  with  the  snudl  bi  ush  called  the  banister  brush.  Mirrors' and  pictures  with  gilded  frames,  must  be  brushed  wMhJfalhers  or  sitk  dusters.    A  linen  rubber  spoils  them  ' 1G39.  Cliimney-piece  ornaments  must  be  carefully  removed,  and  the  mantel-piece  either  wiped  free  from dust,  or  washed  with  cold  soap  and  w  ater ;  the  ornaments,  before  being  replaced,  must  be  carefully  wiped  with a  fine  linen  duster. 
l(il().  Sweeping  is  in  most  country  plai'es  a  d^iily  business,  neither  bed-room  nor  parlour  being  considered as  properly  done  if  this  be  neglected.  In  Loudon,  where  the  necessity  for  sweeping  daily  is  still  more  urgent 

it  is  customary  to  sweep  the  bed-rooms  twice,  and  the  sitting  rooms  only  once,  a  day.  ' 
1641.  Under  beds,  wardrobes,  and  other  immovable  furniture,  every  particle  of  dust 

should  be  cleared  away  each  day,  either  by  employing  a  clean  damp  mop  kept  for  the 
purpose,  or  a  damp  scouring  flannel. 

1642.  For  sweeping  hoarded  floors,  tJie  common  hair  broom  is  used,  ■which,  costs  in  pur- 
chasing from  3s.  to  4.s'. 

1643.  The  carpel  broom,  or  whisk  brush,  is  made  of  the  dried  leaves  of  a  tough  grass. 
It  is  not  desirable  to  sweep  the  carpet  with  this  broom  more  than  once  a  week,  being  rather  too  harsh  for 

daily  use.  But  after  a  carpet  has  been  well  swept  with  it,  the  common  hair  broom  will  keep  it  sufficiently 
clean  for  several  days.  The  drugget  brush,  a  short-haired  broom,  answers  for  stair  carpets,  and  for  rooms 
covered  with  drugget. 

SuBSECT.  2. —  Cleaning  and  Preservation  of  Carpets. 

1644.  Carpets,  thirty  or  forty  years  ago,  were  regularl}'  taken  up  during  the  summer 
months,  and,  after  being  well  beaten,  were  rolled  up  and  deposited  in  some  convenient  part  of 
the  house  till  autumn  ;  the  floors,  in  the  meantime,  being  only  partially  covered  with  oil  cloth 
or  matting.  This  custom  rendered  scouring  and  dry-rubbing  matters  of  more  importance 
than  they  are  at  present,  when  sitting  and  even  bed-rooms  are  generally  entirely  covered 
with  carpets,  at  all  seasons  during  which  a  house  is  occupied  by  a  familj' ;  but  it  is 
requisite  to  have  them  occasionally  taken  up  from  the  floors  and  well  beaten,  if  possible, 
in  a  field. 

1645.  The  periods  at  which  this  beating  of  carpets  should  occur  must  depend  on  the 
convenience  of  every  family. 

1646.  D7-awing  and  dining-room  carpets  are,  in  some  houses,  taken  up  and  beaten  twice 
in  the  year,  in  the  spring  and  autumn ;  in  others  only  once,  under  the  idea  that  the  frequent 
beating  weakens  the  texture  of  the  carpet.  The  best  mode  by  which  frequent  beatings 
might  be  avoided  would  be  to  turn  the  carpets  up  once  a  week  and  sweep  under  them  ; 
but  the  manner  in  which  they  are  now  uuiversally  fastened  down  renders  this  next  to 
impossible. 

1647.  In  former  days,  carpets  were  not  made  to  cover  the  whole  room,  as  at  present,  and 
which  renders  it  necessary  for  them  to  be  closely  and  firmly  nailed  to  the  floor,  but  were 
wove,  as  the  Turkey  carpets  and  Axminster  still  continue  to  be,  square,  or  nearly  so;  and, 
being  loose,  could,  without  much  additional  trouble,  have  the  dust  which  collected  beneath 
them  frequently  cleared  away  ;  which,  with  the  floors  being  oftener  washed  than  at  present, 
tended  materially  to  preserve  cleanliness  in  the  texture  of  the  carpets. 

1648.  Bed-room  carpels  it  is  desirable  to  have  made  in  such  a  manner  as  to  admit  of 
being  frequently  taken  up  and  shaken  well  in  a  yard  or  garden.  When  this  can  be  done, 
it  should  be  as  frequent  as  twice  a  week.  In  fine  weather,  bed-room  carpets  should  be 
occasionally  hung  out  on  cords  and  beaten  with  small  sticks  or  canes. 

1619.  Orense  in  carpets  may  be  removed  with  spirits  of  turpentine,  as  well  as  by  fullers'  earth,  or  by  soda, ox-gall,  and  pipe-clay  ;  carpets  cleaned  by  the  dyer  cost  from  6rf.  to  8d.  per  yard.  (Sec  more  on  the  subject 
of  cleaning  carpets  in  Chap.  II.,  Book  XXII.) 

SuDBECT.  3. —  Cleaning  Grates,  Fire-irons,  Fenders,  ̂ -c. 

16.50.  Parlour  and  drawing-room  grates,  being  of  various  kinds  and  forms,  require 
difTercnt  modes  of  cleaning.  Fire-irons  and  fenders,  of  polished  steel,  and  such  parts  of 

grates  as  are  of  the  same  material,  should  never,  in  cleaning  them,  be  touched  with  any 
substance  that  has  sufiicient  roughness  to  scratch  their  surface  :  to  preserve  their  polish 
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;  hey  require  netting  iDut  security  from  moisture,  together  with  the  daily  rubbing  with 
oft  wash-leather.  Linen  is  an  improper  material  for  rubbing  polished  steel,  as  it  is  apt 
o  be  damp.  Even  the  moisture  of  the  hand,  if  impressed  upon  steel,  is  apt  to  cause  spots 

of  rust,  if  not  rubbed  off  in  time  with  a  drj'  leather. 

Once  become  rusty,  steel  is  sc.ircely  recoverable  under  the  housemaid's  hands,  nor  can  the  steel  polisher ■ntirelv  restore  the  even  polished  surface.  This  fact  should  be  impressed  on  the  memory  of  housemaids, 
liat  tliey  may  not  neglect  to  .apply  the  leather  each  day  tn  all  the  poUsl]ed  steel  articles  under  their  charge, 

.  .nd  to  rub  carefully  aw.ay  all  dull  spots,  which  are  the  first  indications  of  rust.  The  leatlier  kept  for  this 
mrpose  should  be  'frequently  aired  before  the  fire,  and  occasionally  a  little  dried  pull;/  ̂ om/c)-  (which  may  be 
louudn  .at  oil  shops),  tied  in  a  muslin  bag,  may  be  dusted  over  the  steel  and  then  rubbed  oft'willi  the  leather; •ut,  in  truth,  good  rubbing  with  the  leather  only  is  the  best  means  of  keeping  steelwork  bright  and  uu- 

1  potted. 
l(i.51.  JfArajfcc-iroiw  or  other  fine  steel  work  is  not  likely  to  be  wanted  for  some  weeks  or  months,  and 

Muring  which  period  a  housemaid  may  be  away  with  the  famdy  she  is  serving,  it  is  desirable  to  rub  them  over 
jvith  a  little  Florence  oil :  when  it  is  requisite  to  remove  the  oil  from  the  steel  work,  a  little  dry  whiting  may 
)e  dusted  over  it,  and  the  whole  rubbed  clean  off  with  leather.    Fire-irons  in  summer  should  he  tied  up  in 

:,';reen  baize  bags,  and  hung  up  near  the  kitchen  fire,  or  in  any  other  office  in  which  there  is  usually  a  fire. 
1652.  Bright  iron  bars  of  grates  necessarily  require  a  different  mode  of  cleaning  from 

iihat  employed  for  polished  steel ;  they  are  usually  stained  with  the  flame,  and  browned  with 
hhe  moisture  or  bitumen  from  the  coal.  To  remove  this,  many  plans  are  in  use  among 
Housemaids :  a  good  one  is  to  cover  the  bars  with  a  little  sweet  oil,  which  is  suffered  to 
I'emain  on  while  the  housemaid  cleans  away  the  cinders  from  the  grate,  and  with  her 
uroper  brush  sweeps  down  all  lodgments  of  soot,  as  high  up  the  chimney  as  her  brush 

0  vill  permit.  On  this  point  it  may  sometimes  be  necessary  to  remind  her,  or  the  family 
i:nay  be  inconvenienced  by  the  falling  of  the  soot,  if  not  by  the  firing  of  the  chimney 
ijipon  any  high  flame  or  sparks  flying  upwards  and  reaching  some  of  these  collections  of 
sioot. 

This  being  done,  and  the  grate  cleared  of  ashes  and  cinders,  the  oil  may  be  removed,  and  the  bars  polished, 
iither  by  rubbing  on  them  with  the  leather  a  little  of  the  smooth  white  ash  formed  by  the  StafTordshire  coal, 
■<t,  where  these  are  not  used,  by  rubbing  them  either  with  the  Bath  brick  dust,  or  with  fine  emery  paper. 

1653.  Cast-iron  grates  and  fenders  are  cleaned  ̂ rtth  blacklead  used  in  difierent  ways, 
rrhe  housemaid  commonly  mixes  a  portion  of  blacklead  with  water,  of  a  consistence 
-ather  thicker  than  cream:  this,  after  having  cleared  her  grate  of  ashes,  she  puts  on  the 
■■ides  and  back  of  her  grate  with  a  small  brush,  and  afterwards,  when  that  is  dry,  with  a 
i.iard  one  she  rubs  the  grate  with  force  and  briskness  until  the  polish  is  brought.  Black- 
eead  need  not  be  put  on  the  grates  more  than  once,  or  perhaps  twice,  a  week,  but  each 
unorning  the  housemaid  should  brush  her  grates  with  the  polishing  brusn. 

1C54.  Another  mode  is  to  boil  a  quarter  of  a  pound  of  best  ivory  blacklead  in  a  pint  of  small  beer,  adding 
D  it  a  bit  of  soap  .about  the  size  of  a  walnut ;  this  mixture  is  laid  on  with  a  painter's  brush,  and  afterwards K  olished  with  the  hard  brush,  as  above  directed. 

SuBSECT.  4.  —  Cleaning  Brass-  Work. 

1655.  Fenders,  if  of  lacquered  brass,  or  any  lacquered  brass  ornaments,  admit  of  very 
ir.ttle  cleaning  beyond  that  of  rubbing  with  a  clean  leather ;  when  the  lacquer  is  worn 
iflfi^  and  they  look  dull  or  greenish  in  appearance,  the  plates  or  ornaments  may  be  re-lac- 
inuered  at  a  trifling  expense. 

1656.  Fenders  with  common  brass  mouldings  may  be  cleaned,  like  other  brass-work  in  a 
loouse,  either  witlx  oil  and  rotten  stone  rubbed  with  fine  dust  of  the  Bath  brick  on  leather, 

rr  polished'  with  polishing  paste. 

SuBSECT.  5. —  Cleaning  Drawing-Room  Ornaments. 

1657.  Glass  lustres  require  very  careful  dusting  and  rubbing  with  wash  leather:  when 
flashed,  cold  soap  and  water,  applied  with  soft  flannel,  is  best. 

1658.  Ormolu  time-pieces,  or  other  ornamental  drawing-room  articles,  although  usually 
■TOtected  from  the  dust  by  glass  coverings,  require  occasional  dusting,  but  which  should 
■  e  done  with  a  brush  of  feathers  or  silk  dusters:  the  friction  of  linen,  cotton,  or  any  harsh 
!  ibstance,  would  injure  them,  as  would  also  any  moist  application. 

1659.  Alabaster  figures  or  vases  can  scarcely  be  cleaned  by  ordinary  servants,  and  should 
■  e,  therefore,  generally  encased  in  glass,  and  covered  over,  as  much  as  possible,  with  sUver 
lapcr  bags. 
1660.  Looking-glasses  and  mirrors  may  be  washed  with  a  moist  sponge  dipped  in  spirits 

ff  wine,  no  more  of  the  glass  being  wetted  at  once  than  what  may  be  immediately  wiped 
flff,  as  damp,  in  altering  the  temperature  of  the  glass,  unsettles  the  backing  of  the  tin 
toating,  which  gives  it  its  power  of  reflecting  objects.  While  wat  the  glass  should  be 
misted  with  powdered  blue,  or  whiting  tied  up  in  a  muslin  bag,  and  then  rubbed  oS  with 
.<  soft  linen  duster  or  silk  handkerchief. 

1   1661.  The  gilding  of  pictures  and  mirror  frames,  when  it  is  what  is  termed  oil  gilding. 
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inay  be  cleaued  by  washing  it  gently  with  soap  aud  water;  but  if  of  burnished  gilding,  which IS  most  usual,  it  should  never  have  any  moisture  applied  to  it.  (See  Cliap.  IV.  Hook  V 
"  Gilding.'')  A  brush  of  cotton  wool  or  of  feathers  is  best  adapted  for  removinir  the  dust which  may  settle  on  it.  r  b     «,  uusi 

1 662.  7o  yildiny  the  flies  are  the  greatest  enemies ;  but  if,  during  those  periods  of  the  year m  which  they  are  numerous  and  active,  gilding  were  covered  over  with  thin  coarse  lenoor 
gauze,  it  might  be  preserved  unsoiled  for  many  years. 

Sect.  III. 

CLEANING  ARTICLES  IN  THE  BCTLEr's  PANTKY. 

SuBSECT.  1., —  China,  Earthenware,  and  Glass. 

1663.  China  and  earthenware  should  be  washed  in  plenty  of  warm  soap  and  water, 
rinsed  clean  in  a  second  bowl  of  water  alone,  either  warm  or  cold,  should  be  then  turned 
down  to  drain,  and  afterwards  wiped  dry  with  linen  tea-cloths.  Settlings  of  any  liquid 
which  have  been  suflfered  to  dry  up  at  the  bottom  of  earthen  vessels  may  be  dissolved 
generally  by  a  little  pearlash  and  water,  or  with  soda  instead  of  pearlash :  either  of  these 
-will  also  quickly  remove  any  oiliness  which  may  be  on  the  surface  of  earthenware  or porcelain.  Neither  porcelain  nor  earthenware  will  bear  sudden  immersion  into  hot  water 
when  the  weather  is  cold,  without  great  danger  of  its  cracking. 

1664.  In  washing  glass  the  above  caution  is  still  more  requisite  to  observe  than 
respect  to  china  and  earthenware. 

To  put  glass  suddenly  into  boiling  water  in  cold  weather  would  be  inevitably  to  break  it.  Glass  should 
be  waslicd  in  water  moderately  warm  ;  and  tlie  quantity  of  water  used  should  be  abundant,  and  in  proportion 
to  the  number  ot'arlieles  to  be  washed.  When  taken  out  of  the  water,  each  article  should  be  at  first  turned down  on  a  table  or  dresser,  that  the  water  may. run  off  from  them.  Afterwards  they  should  be  dried  with  a  soft 
linen  cloth,  and,  before  they  are  placed  for  use,  each  should  be  polished  with  a  clean  soft  skin  of  wash  le.ither 
kept  for  the  purpose.  Glass  should  never  be  brought  to  table  with  the  dull  linty  surface  which  negligence  in 
wiping  it  would  give  it.  Fur  cut  glass  tiie  use  of  a  soft  brush  may  be  requisite  to  polish  it  well  ;  but  if  any 
brush  or  rubber  of  a  harsh  nature  be  applied,  glass,  which  easily  receives  scratches  on  its  surface,  would  lose 
irrecoverably  its  beauty  and  brilliance. 

16 6. 5.  Glass  discoloured  with  the  settlings  of  port  wine  may  require  more  than  common 
washing.  A  solution  of  soda  will  effect  solution  of  the  colouring  matter.  A  bottle  brush 
is  sometimes  used  to  remove  the  wine  settlings,  but  it  is  liable  to  scratch  the  glass. 

SuBSECT.  2.  —  Cleaning  Plate. 

1666.  Plate  is  cleaned  in  various  ways,  and  every  butler  or  footman  has  a  prejudice  in 
favour  of  one  or  other  mode.  In  cleaning  plate  the  objects  to  be  attained  (when  it  has 
been  washed  in  hot  soap  and  water  immediately  after  it  has  been  in  use)  is  to  erase  all 
scratches  and  scores  which  it  had  received  from  being  thrown  carelessly  together,  or 
against  substances  of  a  harder  and  rougher  nature  than  its  own,  and  thus  restore  the  polish. 
After  washing  it  in  hot  soap  and  water,  it  should  be  rinsed  in  cold  water ;  then,  before 
putting  it  away,  it  should  be  rubbed  with  wash-leather.  But  this  may  not  be  always 
sufficient  to  remove  entirely  the  dim  coating  given  by  the  oily  matters  it  has  been  brought 
into  contact  with.  If  greasy,  they  will  require  being  washed  with  a  hot  solution  of  alkali, 
such  as  potash,  or  soda  and  water,  which  will  remove  the  grease  and  render  them  fit  for 
polishing. 

1667.  For  cleaning  plate  two  good  sized  skins  of  wash-leather  are  requisite,  together 
with  a  brush  of  soft  and  fine  bristles,  for  cleaning  away  from  the  cruets,  cyphers,  and 
chasings  the  ingredients  with  which  the  plate  had  been  cleaned.  With  one  leather,  the 
plate  is  first  rubbed  with  the  powder  employed  to  clean  it,  and  afterwards  with  the  other, 
in  order  to  give  it  a  final  polish.  As  this  last-mentioned  leather  should  be  kept  parti- 

cularly clean,  it  should  be  washed  occasionally  with  soap  and  water  and  dried,  and  used 
for  no  other  purpose. 

1668.  Polishing  powders  for  plate  are  sold  in  the  shops  ;  but,  as  they  are  apt  to  wear  the 
silver,  they  should  be  used  as  sparingly  as  possible.  One  called  rouge  powder  is  much 

recommended  by  silversmiths ;  and,  though  they  find  it  very  useful  and  efi'ectual,  yet,  if used  as  often  as  plate  requires  cleaning  in  a  family  (perhaps  twice  a  week),  the  plate  would 
suffer  considerable  wear. 

1669.  Finely  washed  ivhiting  is  one  of  the  safest  plate  powders.  To  prepare  this,  mix 
some  whiting  up  with  water,  and  stir  it  well ;  then,  lotting  the  whole  remain  a  minute  or 
two,  pour  off  the  white  fluid  into  another  vessel,  and  suffer  the  sediment  of  the  part 
poured  off  to  settle.  This  sediment  will,  when  dried,  be  the  fine  washed  whiting  desired, 
all  the  coarse  gritty  part  having  been  left  behind  in  the  first  vessel.  AMaiting,  in  general, 
is  fine  enough  without  being  washed  ;  but  this  operation  secures  it  from  containing  any 
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ijartlcles  of  sand.  It  is  by  some  pei-sons  applied  in  its  dry  state,  and  rubbed  on  with  the 
,'eather.  Others  mix  it  with  water,  and  lay  it  wet  on  the  plate,  and  do  not  rub  it  off  till  it 
s5  dry. 

Botten  stone,  mixed  with  a  little  Florence  oil,  is  sometimes  employed  for  rubbing  away 
;hhe  scratches  which  plate  may  accidentally  have  received  ;  but  this  must  be  used  with 
Mution. 

SuBSECT.  3. —  Cleaning  Plated  Wares  and  British  Plate. 

1670.  Plated  wares,  and  what  is  called  British  plate,  nickel  silver,  Sfc.  (see  "  Alloys  of 
ilJetals,"  in  Chap.  V.  Book  V.).  —  As  plated  goods  consist  of  inferior  metals  coated  with 
ililver,  this  coating  is  easily  rubbed  off ;  and  hence,  in  cleaning  plated  articles,  the  greatest 
aare  is  requisite  not  to  wear  off  the  silver  coating.  All  violent  rubbing  should  be 
vvoided,  together  with  the  use,  in  cleaning  it,  of  any  ingredient  which  would  wear  the 
il  Iver.  When  tarnished,  plated  goods  may  be  best  cleaned  with  fine  washed  whiting  mixed 
li'ith  sweet  oil.    Warm  soap  and  water  also  may  be  safely  used. 

1671.  Of  plated  candlesticks,  snuffer  dishes,  salvers,  Sfc,  the  edges  and  moiddings  are  now 
rfequently  formed  of  silver  alone.  This  improvement  has  occasioned  plated  articles  to  be 
iiiuch  more  durable,  as  it  was  at  the  edges  that  the  plating  was  first  destroyed. 

1672.  Tlie  sulphur  contained  in  the  sulphuretted  hydrogen  gas,  which  exists  some- 
nmes  in  small  quantity  in  the  atmospheric  air,  is  constantly  acting  upon  silver,  and 
rroduces  a  tarnish.  On  this  account  it  is  very  desirable  to  keep  all  such  articles  not  in 
aaily  use  covered  with  wash-leather,  or  with  any  soft  material,  to  keep  them  as  much 
i  i  possible  from  the  air. 
1 1673.  Amongst  the  careless  practices  to  be  condemned  is  that  of  scraping  ofT,  witli  a  sliarp  knife,  wax  or 
Itow  adliering  to  plate.  If  in  tliis  practice  tlie  surface  be  scratched,  the  scratches  cannot  be  removed, 

i-cept  by  rubbing  off  the  silver  around  until  it  is  levelled  to  the  indentations  :  hence  the  injury  to  phited 
lods  especially,  in  which  the  silver  is  merely  a  thin  surface.  Another  careless  mode,  and  one  equally 
■'Structive  to  tiie  articles,  is  that  of  exposing  the  candlesticks  to  the  excessive  heat  of  a  fire  in  order  to  melt 
•  e  adhesive  wax  or  tallow.  The  hollow  pillars  and  pediments  of  most  candlesticks  are  filled  with  a  compo- 

r  :ion  which  gives  them  weight  and  steadiness.  This  composition,  with  the  soldering  which  unites  togettier 
e  different  parts  of  candlesticks,  is  melted  at  the  same  time  that  the  wax  or  tallow  is  dissolved  by  the  fire, 

i.lid  thus  the  united  parts  are  weakened,  if  not  entirely  separated.  It  is  a  safer  plan  to  immerse  in  warm 
ititer  the  sockets  and  nozzles  of  candlesticks,  and  to  let  them  lie  until  the  substances  become  softened  by  this 
;ght  degree  of  warmth,  when  they  may  be  easily  removed  without  injuring  the  surface  of  the  candlesticks, 
ilthis  moderate  warmth  be  not  sufficient  to  clear  away  the  wax,  a  little  spirits  of  wine  rubbed  on  it  will  loosen 
land  allow  of  its  being  entirely  removed.  It  must  be  remembered,  that  very  hot  water  will  be  as  prejudicial 
r candlesticks  as  a  hot  fire.  It  is  requisite  that  the  water  should  not  in  temperature  exceed  that  which  the 
and  can  endure  if  held  in  it  for  a  minute  or  more.  Alter  the  wax  or  tallow  is  entirely  cleared  away,  the 
iMidlestlcks  must  be  wiped  with  a  duster  very  dry,  and  afterwards  polished  with  the  leather  and  fine 
liiiting. 
19674.  For  the  cleaning  of  candlesticks  two  leathers  and  asoft  brush  are  requisite,  as  well  as  for  the  cleaning' tithe  plate  used  at  table.  A  small  skin  should  be  kept  for  rubbing  the  articles  with  the  whiting,  a  larger 
(B  for  polishing  them  afterwards,  and  the  brush  for  removing  the  powder  from  the  mouldings,  &c. 

SuBSECT.  4. — Papier-Machee  and  Japanned  Wares. 

11675.  Tea-boards,  either  of  papier  machee  or  o?  japanned  iron,  should  never  be  washed 
r  th  hot  water,  because  the  heat  of  boiling  water  is  sufficient  to  crack  the  varnish  on  the 
rrface,  upon  which  the  blackened  coating  of  either  the  papier  or  iron  will  begin  to  peel 

When  any  liquid  dries  upon  tea-trays  or  waiters  which  has  in  it  something  of  a  gluti- 
ms  nature,  water  must  be  employed  to  wash  it  off,  but  whenever  simple  rubbing  with  a 

:'::"t  linen  rubber  removes  any  spots  on  japanned  wares,  water  should  not  be  used.  Tea- 
lards  are  easily  cleansed  by  the  use  of  a  few  tea  leaves,  when  emptied  out  of  the  tea-pot; 
iitea-boards  of  japan  or  papier  machee  appear  streaky,  as  if  from  grease,  a  little  flour  or 
liiiting  sprinkled  over  them,  and  rubbed  off  with  a  soft  linen  duster,  will  clean  them, 
iiie  fine  polish  to  these  wares  is  in  their  manufacture  given  by  the  use  of  olive  oil,  and 
■  friction  of  the  hand  alone  ;  hence  any  scratches  on  the  surface,  so  slight  as  not  to 

(rate  through  the  coating,  may  be  removed  by  a  similar  application  and  means. 
Japanned  tea-urns  should,  after  use,  have  any  warm  water  remaining  in  them  poured  out  before  it 

nld.  The  inside  should  then  be  wiped  perfectly  dry  with  a  linen  cloth,  and  the  outside  be  rubbed  with 
her  kept  for  the  purpose.    If  any  spots  caused  by  the  water  are  rubbed  while  the  urn  remains  warm 

I  use,  Ihey  will  lie  soon  obliterated  then  ;  but,  if  left  till  the  urn  be  cold,  it  will  boa  more  difficult  matter ; 
y  must  in  such  case  be  removed  by  the  use  of  the  urn  powder,  which  is  to  be  purchased  cither  at  oil  shops 
'it  the  shops  in  which  japanned  wares  are  sold. 
'1  cleaning  jiipanned  candlesticks  the  same  caution  must  be  observed  as  with  other  japanned  wares 
h.at  of  not  employing  groat  heat,  either  of  the  fire  or  of  water,  in  removing  from  their  surface  any 
■stance  which  has  adhered  to  them  :  with  care,  those  articles  may  last  very  long  ;  with  carelessness,  they 
injured  immedi.itely.  When  the  coating  on  their  surface  Is  chipped  or  cracked,  they  cannot  bo  very  long 
•iccable.    Every  day's  tise  and  cleaning  requisite  thereon  increases  the  peeling  off  ol  the  injured  surface. 

Sect.  IV. 

CLEANSING  KITCHEN  UTENSILS  OF  METAL,  ETC. 

i'677.  In  country  places,  where  brick  ovens  used  for  baking  bread  are  usually  heated 
hh  wood  fuel,  the  wnod-a.ihes  may  be  procured,  and  answer  the  end  of  removing  the 
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grease  from  the  inside  surface  of  saucepans  in  which  animal  substances  have  been  cooked  ■ or  a  weak  solution  ot  potash,  boiled  in  saucepans  that  require  cleansing,  will  render  hard scouring  unnecessary,  which  is  sure  to  wear  off  the  tinning. 
In  Book  y.  "On  the  Materials  of  Household  Furniture,"  we  have  shown  the  nature ot  tmplalc,  ot  which  saucepans  are  formed,  and  the  great  injury  they  suffer  by  being  fre- quently scoured  with  sand,  which  wears  off  the  tinning  rapidly,  exposes  the  iron  foundation 

and  causes  the  rust  to  eat  it  in  holes.  When  any  scouring  is  requisite,  some  soft  powder should  be  used,  as  that  of  Bath  brick  and  whiting,  and  sand  as  little  as  possible  .Sauce- 
pans, after  being  cleaned,  should  be  well  dried  by  the  fire  before  being  put  away  and  the shelves  on  which  they  are  put  should  be  in  a  dry  part  of  the  offices.  If  iron  saucepans and  kettles  remain  long  in  a  damp  place,  they  will  be  spoilt  by  rust,  if  copper  by  verdi- gris. ■' 

1678.  The  corrosion  on  copper,  called  verdigris,  must  be  removed,  in  the  first  instance, 
by  the  application  of  sulphuric  acid  (oil  of  vitriol),  and  afterwards  with  that  of  whiting 
rubbed  on  with  a  flannel  ;  copper  saucepans  tinned  should  always  be  carefully  examined 
before  they  are  used.  If  the  tinning  of  a  saucepan  be  worn  away  and  verdigris  formed 
on  the  copper  beneath,  it  is  unsafe  to  use  it  for  any  purpose  whatever,  until  it  has  been 
re-tinned:  there  have  been  fatal  instances  of  poison  unintentionally  given  to  whole  parties at  a  time,  through  food  cooked  in  copper  vessels  from  which  the  tinning  had  been  worn 
off,  and  the  verdigris  formed  on  the  uncovered  copper. 

1679.  Tea-kettles  should  be  well  rinsed  out  every  morning  before  they  are  filled  with 
water.  This  rinsing  is  needful  to  clear  away  sediment  the  water  in  boiling  may  leave  ; 
but  the  incrustation  formed  by  chemical  action  within  the  kettle  on  every  side  cannot 
easily  be  removed. 

1C80.  The  outside  of  metallic  kitchen  utensils  kitchen-maids  pride  themselves  often  on  keeping  highly  po- lished. That  they  are  bright  to  look  upon  is  very  agreeable,  especially  as  it  may  be  inferred  that  the  inside  of 
the  vessels  corresponds  in  cleanliness  with  that  of  their  exterior.  lJut  tliis  pride  will  be  carried  too  far,  if  it  cause 
the  met.il  to  bo  worn  off  with  needless  rubbing,  or  retard,  by  the  time  it  occupies,  more  important  business 
in  the  kitchen.  The  soot  adhering  to  the  back  and  sides  of  kettles  and  saucepans  ought  to  be  brushed  or 
scraped  oil',  and  the  fronts,  lids,  and  spouts  polished  daily ;  but  to  polish  the  whole  exterior  surface  of  vessels daily  used  over  smoky  fires  would  be  waste  of  time. 

1G81.  Till'  oulsiilf  of  cupper  coal-sknttles  are  best  cleaned  with  a  polishing  paste  bought  at  the  oil  shops  in London,  and  similar  to  the  composition  with  which  the  brass-work  on  harnesses  and  carriages  is  cleaned. 
The  same  composition  may  be  easily  made  of  one  ounce  of  spirits  of  hartshorn,  half  a  pint  of  vinegar,  one 
ounce  of  rotten  stone,  and  one  ounce  of  soft  soap.  The  soap  and  rotten  stone  are  to  be  mixed  first  together  ; 
the  vinegar  and  hartshorn  must  be  afterwards  added. 

1682.  Iron  coal  hods  may  be  occasionally  done  over  with  a  black  varnish,  which  may 
be  purchased  at  the  oil  shops,  and  which  wiU  make  them  last  twice  as  long. 

1683.  Steel  knives  and  forks  are  cleaned  on  either  ash  or  deal  boards,  and  sometimes  with 
boards  covered  with  buck  leather,  as  being  less  likely  to  wear  away  the  steel  of  the  articles 
rubbed  on  them.  The  leather  which  covers  knife-boards  should  be  prepared  by  having 
a  coating  of  mutton  fat  melted  and  laid  on  it  with  a  piece  of  flannel. 

The  dust  of  a  Flanders  brick  is  then  sprinkled  over  the  leather  and  rubbed  well  in  ;  and  the  grease,  when 
a  knife  is  passed  over  it,  ccising  to  come  through,  is  the  test  of  the  leather  being  fit  for  use. 

1684.  An  uncovered  board  should  have  very  little  brickdust  sprinkled  over  it  at  once,  lest,  in  rubbing  the 
knives  over  it,  distinct  and  visible  scratches  should  be  given  to  them.  Knife-cleaning  is,  in  fact,  done  by 
scratching  the  surface,  but  in  so  fine,  regular,  .and  uniform  a  mjinner  as  to  brighten  the  whole  surface. 

1685.  The  height  of  the  knife-board  is  another  point  to  be  noticed.  It  should  be  such  as  to  allow  the  cleaner 
to  incline  his  body  towards  it.  Holding  a  knife  in  each  hand  — their  backs  towards  each  other  —  the  cleaner 
should  stand  in  front  of  the  board,  and.  Laying  each  blade  flat  upon  it,  he  should  De.ar  equally  on  both,  and 
rub  them  backwards  and  forwards,  first  on  one  side  and  then  on  the  other,  until  a  clean  bright  surface  be 
restored  to  each.  It  is  easier  to  clean  two  together  than  one  alone.  To  give  a  good  edge  to  the  knives,  the 
cleaner  must  scarcely  let  the  blades  touch  the  boards  while  he  expands  his  arms,  but  must  bear  upon  them 
more  forcibly  in  drawing  them  together  again.  The  edge  given  by  this  mode  is  better  than  that  brought  by 
the  steel  sharpener. 

1686.  Forhs  are  quickly  cleaned  by  running  the  prongs  sever.al  times  into  a  tub  filled  with  a  mixture  of 
gravel,  brickdust,  or  sand  and  hay  or  moss,  kept  a  little  damn  and  pressed  firmly  down.  When  clean,  the 
prongs  will  require  polishing  witli  a  thin  bit  of  stick  shaped  like  a  knife  .and  covered  with  leather.  Knife- 
boards  are  often  spoiled  by  the  backs  of  knives  .and  forks  being  cle.aned  upon  them.  This  might  be  prevented, 
if  a  thong  of  buck  heather  were  n.ailed  at  one  end  of  the  bo.ard,  .and  the  loose  end  held  in  the  h.and  while  the 
forks  were  rubbed  up  and  down  until  perfectly  clean  and  polished.  It  is  also  desirable  to  have  a  thick  square 
brush  nailed  to  the  board,  over  which  both  knives  and  forks  are  passed,  in  order  to  remove  the  dust  partly 
from  them,  but  which  must  be  more  efl'ectually  done  by  the  use  of  the  knife-cloth. 1687.  hi  some  houses  lathes  arc  used  for  cleaning  knives,  by  which,  in  ten  minutes,  as  many  may  be  done  as 
would  in  the  common  way  occupy  the  cleaner  for  one  hour;'but  the  advantage  of  celerity  is  counterbalanced by  the  injury  done  to  the  blades,  which,  in  one  year,  will  be  as  much  worn  away  as  knives  that  had  been  in 
use  for  many  years,  .and  cleaned  in  the  usual  way. 

IC8S.  When  knives  imd  forks  have  been  cleaned,  either  on  the  hoard  or  bv  the  lathe,  they  must  bd  wiped 
free  from  the  brickdust  with  the  knifc  clotli.  The  handles  of  knives  and  forks  require  attention,  few  things 
being  more  disagreeable  than  to  feel  the  h.andles  gritty  or  greasy. 

1689.  Ivorr/  handles  should  be  washed  with  a  bit  of  sponge  dipped  in  soap  and  water  or 
with  a  little  spirits  of  wine  and  water  :  when  a  red  wine  or  a  fruit  stain  shows  itself  on  the 
handles,  it  may  be  scraped  off  with  a  sharp  knife  without  injuring  the  haft. 

1G90.  Silver  and  plated  handles  are  cleaned  like  other  plate  and  plated  wares. 
1691.  Ebony  hafts  should  be  cleaned  with  a  little  Florence  oil,  carefully  wiped  off. 
1692.  Knives  and  forks  always,  after  being  used,  should  have  the  blades  and  prongs 

dipped  in  warm  water,  to  wash  away  whatever  may  adhere  to  them;  afterwards  t^i.  y 
1 
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nmust  be  wiped  very  dry  and  put  iuto  the  box  to  be  most  thoroughly  cleaned  on  the 
booard. 

Sect.  V. 

CLEANLINESS,  A  MEANS  OF  EXEMPTION  FROM  TROUBLESOME  INSECTS. 

1G93.  Cleanliness,  undoubtedly,  ean  eflFect  better  than  any  other  means  the  destruction 
[>f)f,  and  freedom  from,  those  insects  whom  nature  leads  to  harbour  in  houses,  and  in  the 

f.'icinity  of  beds.  Such  insects,  in  then-  first  state  of  existence,  are  nourished  by  the  dust, 
Kvhich  collects  in  the  downy  fabric  of  woollen  articles  especially.  In  the  fur  of  the  cat, 
innd  hairy  skin  of  the  dog,  they  also  find  the  warmth  and  nutriment  which  brings  them 
^o  maturity. 

SoBSECT.  1.  — Fleas  and  Bugs. 

1694.  Of  the  flea,  one  of  the  most  annoying  of  such  invaders  of  domestic  comfort,  par- 
idcnlarly  where  children  are  inmates,  it  has  been  said  that  to  destroy  one  in  the  month  of 
■iMarch  is  to  exempt  a  house  of  a  hundred.  The  greatest  security  is  that  of  keeping  rooms 
L^s  free  from  dust  as  it  is  possible. 
'  Carpets,  blankets,  and  everything  manufactured  from  wool,  should  be  so  well  attended  to  as  to  orevent 
nny  accumulation  of  dust  from  settling  in  them.  The  flea  seeks  to  lay  its  eggs  wherever  dust  and  down 
jire  combined,  for  in  them  consist  the  nourishment  nature  has  ordained  lor  its  otfspring. 

16115.  The  blankets  used  in  the  cribs  and  beds  of  children  should,  for  this  reason,  be  daily  sh,-iken,  and, 
teeather  permitting,  hung  before  an  open  window  that  the  air  may  pass  through  and  clear  from  dust  their Moselv  woven  fabrics, 
I  1696.  The  vicinity  of  dog-kennels  and  pigeon  cotes  are  amongst  the  causes  of  the  rapid  production  of  fleas 

1 1  some  houses.  Children,  in  particular,  sufl'er  from  the  inflammation  and  consequent  irritation  caused  by oea-bites.  Hence  it  should  be  a  particular  object  to  prevent  its  infesting  the  nursery.  Many  recipes  for  this 
•urpose  have  been  circulated,  but  none  appear  to  be  entirely  successful. 
1  1697.  A  lump  of  camphor  left  in  the  pwers  whence  the  water  is  taken  in  which  children  are  washed,  and  in 
ihich  portions  of  the  camphor  being  dissolved  gradually  in  the  water,  it  is  said,  renders  the  skin  washed  in  it 
lri)noxious  to  the  flea :  but  this  is  very  doubtful. 

1698.  TJie  bug  is  chiefly  found  in  large  towns.  It  is  a  more  formidable  enemy  than 
boe  flea,  because  it  evades  detection  by  the  most  rigid  concealment  dm-ing  the  day, 
nmerging  only  at  night  from  its  dark  lurking-places. 
I  If  not  infesting  the  wood-work  of  old  houses,  or  the  cracks  of  the  plaster-work,  still  it  may  be  brought 
ttito  our  dwellings  by  many  different  channels.  Sometimes  bugs  have  been  introduced  between  the 
luavesofold  books;  m  wicker-baskets,  which  they  are  said  peculiarly  to  aflect  ;  in  servants*  trunks;  and 
reran  in  the  folds  of  fresh  washed  linen  from  the  laundress's  houses.  Hence  in  London,  how  to  prevent  their increase,  as  well  as  to  remcdt;  the  evil  entirely,  is  sometimes  ditticult. 
1 1699.  Prevention  of  the  increase  both  of  bug  and  flea  in  houses  Is  mainly  in  the  hands  of  housemaids.  Let 
mem  carefully  practise  the  cleiinly  arts  of  their  department,  and  they  will,  with  more  certainty,  effect  the 
Dxaitation,  even  to  extermination,  of  this  foe  to  personal  comfort,  than  by  the  use  of  corrosive  sublimate,  or 
nan  that  of  any  other  kind  of  poison.  The  ground  upon  which  cleanliness  proves  so  effectual  in  checkirs 
loe  increase  of  the  flea  has  been  shown  in  a  foregoing  paragraph.  It  may  be  well  to  point  out  how  similar 
HTects  may  spring  from  the  same  cause. 
1 1700.  As  the  bug  lives,  it  is  said,  only  a  year,  the  preventive  means  should  be  principally  applied  to  check 
J  J  amazing  increase  each  year  by  destroying  the  eggs.  These  are  deposited,  generally,  in  scarcely  visible 
■lacks  and  holes  in  the  wood-work  of  bedsteads  and  skirting  boards.  There  they  might  remain  until  the 
•  'oper  period  should  arrive  for  the  commencement  of  their  warfare  on  the  human  species.  The  great  object  of e  housemaid  must  be  to  displace  and  wash  away  these  embryo  torments,  and  this,  witli  her  scourijig  brush 
ui  cold  soup  and  water,  she  may  very  m.iterially  efli'ct.  The  bristles  of  her  brush  will  enter  wliere  no 
Tger  implement  could,  and  detach  them  from  the  places  where  they  adhere.  If  housemaids  once  in  the 
eek  durmgthe  summer  were  to  scrub  with  their  brushes  and  cold  water  all  the  wood-work  of  each  bed, 
id  to  carry  the  wet  mop  or  scouring  flannel  under  the  beds  daily  and  by  the  skirting-board,  the  increase  of 
•is  odious  msect  would  be  prevented,  especially  if  the  bedding  and  hangings  were  also  frequently  cleared ;  dust  by  brushing  or  shaking  them  out  in  the  ojien  air. 

'  1701.  Bedsteads  much  infested  should  be  taken  to  pieces  twice  a  year,  in  the  spring  and 
itumn,  and  the  joints  and  head-board  should  be  well  scrubbed  with  the  scrubbing  brush. 
"IT  those  who  doubt  this  truth,  are  subjoined  such  recipes  as  have  been  adopted  in  some 
ises,  and  which  for  a  short  time  may  have  checked  the  evil  in  them. 

1.  J'nr-uia/fr  washed  over  the  wood-work  of  bedsteads.    2.  A  solution  of  potash  also  applied  to  the  work  of  bedstca<ls.  3.  A  paste  composed  of  Scotch  snuff  and  soft  soap,  to  be  inserted  witliin  the  joints  or 
■  L(  ks  in  the  wooden  parts  of  bedsteads.  4.  Bug  poison  ;  spirits  of  wine,  half  pint ;  spirits  of  turpentine,  half 

t  ,  crude  s.al-.amninni.ic,  I  oz. ;  corrosive  sublimate,  1  oz.  ;  camphor,  1  oz.  This  mixture  should  be  inserted 
the  joints  of  bedsteads  with  a  syringe,  and  with  a  sponge  fastened  to  a  stick;  every  other  part  of  the 

il-work  must  be  washed  with  it. 

II 11703.  Spirit  of  turpentine  also  kills  the  insects,  though  it  is  more  volatile,  and  there- rro  less  preventive  and  secure  than  the  former  recipe. 
11704.  Many  puisoiis  are  to  be  purchased  at  chemists  for  the  destruction  of  bugs  ;  but 

I  is  unpleasant,  if  not  dangerous,  to  have  such  mixtures  in  a  house  ;  and,  with  confidence 

I  ;  may  a.'ssert  that  they  are  all  far  less  efl'ectual  than  the  frequent  application  of  the 
j'  luring  brush  and  cold  soap  and  water  to  the  bedsteads,  and  daily  searching  habits  of 
panliness  in  respect  to  the  other  parts  of  the  bed  furniture. 

Tiiri.  \Vc  will  add  the  following  precautionary  hints.    Ttie  heads  of  all  bedsteads  should  stand  a  few  Inches 
from  the  walls.  If  there  be  any  cracks  in  the  paper  behind  tlu^  bed's  head  they  sliould  be  carefully  pasted I  with  fresh  paper;  or,  if  the  paper  become  loose  from  he  wall,  that  also  should  be  again  closed  <ast. 
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Bugs  often  liarboiir  in  plaster-work ;  but,  unless  the  paper  be  broken  or  loose,  they  cannot  find  their  way through  It.  II  it  he  suspected  that  the  enemy  is  secreted  under  the  skirting-lioard  It  mav  be  blocked  up  liy pasting,  or  by  glueing  strong  brown  paper  over  the  chink  between  the  skirting-board  and  the  floor. 

SuBSECT.  2.  —  The  Moth. 

1706.  The  moth  is  a  petty,  yet  formidable,  enemy  in  a  house.  In  all  woollen  manufac- 
tures, blankets,  flannels,  moreen  curtains,  carpels,  as  well  as  in  furs,  and  amidst  feathers,  it 

seeks  to  form  its  nest  and  to  deposit  its  eggs  ;  whence  in  the  spring  of  the  year  issue  the 
larvaj  which  from  such  substances  derive  nourishment.  In  this  stage  of  the  insect's 
existence  the  ruin  takes  place  of  the  fabrics  upon  which  it  feeds.  This  is  visible  in  the 
innumerable  small  circular  holes  through  which  it  has  eaten,  and  which,  destroying  the 
strength  and  tenacity  of  the  material  render  it  worthless. 

Many  persons  suppose  that  moths  are  produced  in  clothes  that  are  laid  by,  merely  by 
their  being  shut  up  in  closed  places  ;  but  this  is  an  error.    None  of  the  little  larva;  or 
caterpillars  of  the  moth,  that  really  do  the  mischief,  ever  appear  among  clothes  or  articles 
of  any  kind,  provided  none  of  the  winged  moths  can  have  access  to  them  to  lay  their  eggs 
there,  for  no  insects  can  be  engendered  otherwise  than  by  the  usual  method  of  propa- 

gation.   The  moth  is  an  insect  that,  like  all  other  winged  insects,  goes  through  three  A 
transformations.    The  winged  moth,  that  flies  about  in  the  dark,  does  not,  cannot,  eat  or  I 
destroy  cloth  of  any  kind :  but  it  lays  its  eggs  in  woollen  articles,  upon  which  alone  nature  I 
dictates  to  her  that  lier  young  must  feed.    These  eggs  in  time  produce  little  caterpillars,  I 
and  it  is  they  that  eat  holes  in  and  destroy  clothes,  Sfc.  After  a  time  these  caterpillars  assume  " 
the  pupa  state,  out  of  which  burst  forth  tlae  winged  insect,  to  proceed,  as  before, 
described,  in  laying  eggs.    Fi'om  this  account  it  is  easy  to  see  that,  provided  you  car?* 
prevent  the  winged  moth  from  having  access  to  what  you  wish  to  preserve,  no  injury^  by 
moths  can  happen  to  them.    For  instance,  if  you  tie  up  any  article  that  is  quite  free  from 
moths  in  a  bag  of  linen,  cotton,  or  paper,  no  winged  moth  can  enter  the  bag  to  lay  its  eggs, 
and  therefore  the  bag  will  be  a  perfect  security.  But  it  is  to  be  observed  the  winged  animal 
is  very  cunning,  or  ratlier  instinct  impels  it  to  search  with  great  care  for  suitable  places  to 
lay  its  eggs ;  and,  therefore,  simply  putting  things  into  drawers,  however  tight,  or  cover- 

ing them  over  with  paper,  will  not  be  sufficient :  if  there  are  chinks  by  which  the  winged 
animal  can  insinuate  itself,  such  places  will  not  be  safe  from  moths. 

Nature  has  likewise  given  the  instinct  to  moths,  not  to  lay  their  eggs  in  places  liable  to 
be  often  disturbed  :  therefore,  if  you  shake  any  articles  very  frequently,  it  is  not  likely 
that  moths  wiU  ijleposit  their  eggs  there  ;  and  if  not  there  can  be  no  caterpillars  to  do 

mischief.     Thes'^  facts  being  clearly  understood,  the  means  of  guarding  against  these 
destructive  insects  will  be  comparatively  easy.    Should  any  articles  of  wool  appear  to  be 
beginning  to  be  attacked  by  moths,  beating  and  brushing  should  be  resorted  to,  and,  if 
possible,  they  should  be  put  into  hot  water  to  destroy  the  young  larvae.    It  sometimes 
happens  that  on'  discovering  the  winged  moth  in  some  places,  they  are  driven  out  to  fly  M 
about,  when  they  resort  to  some  other  part  of  the  house,  where  they  will  be  more  safe.  I 
This  must,  if  possible,  he  prevented ;  otherwise  they  will  continue  to  propagate  some-  I 
where,  and  the  breed  will  be  kept  up.    Even  if  driven  out  of  the  house  they  have  been  f 
known  to  enter  again  at  the  windows. 

1707.  Curtains  of  moreen  or  cloth,  when  taken  from  the  windows  for  the  summer  season,  should  be  well 
cleansed  (by  brushing  and  shaking  in  the  open  air)  from  every  particle  of  dust,  and  then  folded  and  enclosed 
in  strong  unfractured  linen,  or  brown  holland  wrappers,  and  laid  away  in  some  drj-  airy  room  or  closet.  If the  moth  have  not  previously  deposited  its  mischievous  embryo,  the  curtains  so  enveloped  may  be  considered 
as  safe,  without  further  notice,  for  the  summer.  But  if  any  doubt  be  entertained  on  this  point,  it  will  be 
requisite  to  open  the  envelopes  once  or  twice  during  the  three  or  four  months  of  the  summer,  and  to  take  out 
and  shake  well  in  the  open  air,  if  the  weather  be  dry,  the  curtains  or  other  articles  enclosed. 

1708.  //  is  said  that  the  cloth  moth  declines  as  a  receptacle  for  its  eggs  any  spot  in  which  it  c^n  detect  the  I 
odour  of  the  wood  of  the  cedar,  or     camjihor,  Russia  leather,  black  peppercorns,  and  the  taltoxv  of  a  rush- 

light.   It  is,  therefore,  very  usu.al  to  enfold  woollens  and  furs  with  one  or  other  of  these  supposed  specifics. 
But  it  is  a  fact  that  furriers  adopt  no  other  me.ins  of  s.iving  their  stores  of  furs  from  the  moth  than  that  of 

frequently  shaking  each  article  in  the  open  air  and  in  the  sun.  | 
SuBSECT.  3  TTie  House  Fly. 

1709.  The  common  house  fly  it  would  be  vain  to  attempt  to  exclude  from  our  houses 
entirely.  Wherever  there  are  food  and  warmth  there  wiU  they  find  entrance.  The  only 

remedy  for  the  injuries  they  inflict  on  clean  paint  work  and  whitewash,  or  on  the  cook's bright  dish  covers,  is  to  wash  and  clean  them  as  often  as  the  spots  become  very  apparent, 
and  to  cover  over  such  articles  as  do  not  admit  of  being  so  cleansed. 

Kitchens  are  the  favourite  resort  of  the  common  fly.  In  these  a  fly  trap,  as  it  is  called, 
may  be  used  to  attract  the  fly  to  settle  upon  it  rather  than  upon  the  walls  or  ceiling. 
Flics  seem  to  incline  to  settle  more  on  suspended  objects  than  on  any  other ;  and  thence 

the  use  of  "the  fly  trap,"  which  is  tisually  formed  of  papers  of  various  colours  cut  out 
fancifully,  in  order  to  render  them  somewhat  ornamental  as  well  as  usefiil. 

Fly  poison  is  to  be  procured  from  chemists ;  hut  there  seems  little  advantage  to  he 
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ilerived  from  its  use,  as  it  attracts  more  flies  into  a  house  than  it  destroys.  All  are  not 

Liilike  tempted  to  taste  of  it.  Quassia  and  sugar,  with  a  little  water,  set  about  a  kitchen  in 
jaucers,  is  a  poison  for  flies,  and  not  for  human  beings,  and  may  therefore  be  safely  used. 

1710.  Mice  and  rats  are  animals  well  known,  and  against  which  our  best  defence  is  the 
:jat.  In  the  absence  of  a  good  mouser  traps  are  employed,  of  which  various  kinds  are 
iiiold  in  the  shops.  As  neither  mice  nor  rats  can  harbour  where  there  are  no  holes  for 
hhem  to  take  refuge  in,  great  care  should  be  taken  to  stop  up  all  such  where  they  are 
iiliscovered  :  to  a  neglect  of  this  may  be  attributed  frequent  visits  from  these  animals 

hhat  might  have  been  avoided.  Holes  in  brickwork  should  be  stopped  with  Parker's yenient.  As  both  mice  and  rats  will  gnaw  wood,  they  will  often  make  entrances  for 
hhemselves  into  places  where  provisions  are  kept :  as  soon  as  any  of  these  are  discovered 
;htie  carpenter  or  bricklayer  should  be  sent  for.  We  object  to  the  employment  of  poisonous 
uubstances  for  destroying  these  vermin,  on  account  of  the  fatal  accidents  that  have  been 
xnown  to  result  from  their  incautious  use.  Rats  frequently  come  from  the  drains,  but  ̂  
htie  use  of  proper  drain  traps  prevents  this.    (See  Book.  I.) 

BOOK  VII. 

ON  FOOD. 

CHAP.  I. 

NUTRITION  CONSIDERED  PHYSIOLOGICALLY  AND  CHESnCALLY. 

Sect.  I. 

GENERAL  OBSERVATIONS. 

1711.  The  preservation  of  health  depends  so  much  upon  a  judicious  selection  of  food  as  well 
I »  on  the  modes  of  preparing  it,  that  we  do  not  consider  it  necessary  to  offer  any  apology 
ipr  soliciting  the  attention  of  our  readers  to  a  more  than  ordinary  consideration  of  this 

I  ihbject.  The  general  diffusion  of  knowledge,  and  its  application  to  the  ordinary  purposes 
■  ■.  life,  are  daily  presenting  various  subjects  under  points  of  view  hitherto  neglected,  and 
jiee  are  desirous  of  treating  this  branch  of  domestic  economy  in  a  manner  commensurate 
liidth  the  advanced  state  of  education.  We  feel  the  more  anxious  on  this  point,  since, 
Kthough  it  is  one  capable  of  exciting  universal  interest,  yet  sound  and  accurate  know- 
ddge  of  what  may  be  denominated  the  philosophy  of  food,  has  hitherto  been  limited  to  a 
nrrow  circle,  scarcely  extending  beyond  the  sphere  of  medical  practitioners. 
1712.  It  is  only  by  resorting  to  the  sciences  of  physiology  and  chemistry  in  aid  of  experience, 

1  lat  the  subject  of  food  can  be  successfully  investigated.    The  first  makes  us  acquainted 
ith  the  anatomical  structure  of  the  animal  frame,  and  the  nature  of  those  functions  upon 

h  nutrition  depends.    The  second  teaches  what  are  the  component  parts  of  the  various 
stances  usually  employed  as  nutriment,  and  enables  us  to  perceive  substantial  reasons 
\  one  species  of  food  is  preferable  to  another.    Unless  the  subject  be  viewed  in  a 

u  ntific  manner,  it  is  impossible  to  acquire  any  other  than  the  most  vague  notions 
t-ppecting  it,  nor  to  possess  the  means  of  distinguishing  among  the  thousands  of  opinions 
ti  'oat,  such  as  have  just  pretensions  to  our  confidence  from  those  which  are  founded  in 
pror. 
1 11713.  It  may  be  imagined  that  thus  to  clothe  our  subject  in  a  scientific  garb  is  only  to 
(  lOder  obscure  that  which  might  be  made  sufficiently  intelligible  without  it.    A  sort  of 
licule  has  sometimes  been  attempted  to  be  thrown  upon  the  employment  of  what  are 

d  learned  terms  in  treating  of  the  affairs  of  common  life ;  and  this  may  be  just  when 
y  are  used  unnecessarily,  or  when  they  are  carried  to  excess  ;  but  it  is  possible  to 

•    rrsue  a  medium  course  :  we  must  have  precise  and  accurate  terms  to  express  precise  and 
iDurate  ideas.    In  employing  such  expressions,  therefore,  as  are  constantly  used  by  all 

-    en  of  science,  we  are  guilty  of  no  affectation,  but  are  influenced  by  the  same  necessity 
'■    iiich  they  feel,  not  being  able  to  convey  our  ideas  without  them.    It  is  not,  therefore, 

.'  employment  of  scientific  terms  that  is  ridiculous,  but  the  using  them  when  ordinary 
'  irra.ses  would  do  just  as  well.    This  fault  we  shall  endeavour  to  avoid. 

11714.  //  may  likewise  be  objected,  that  it  is  unreasonable  to  expect  that  those  who  are  prin- 
'   '  lally  engaged  in  the  preparation  of  food  slioidd,  with  their  limited  education,  understand A  a 
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scientific  descriptions.  Our  reply  to  this  must  be,  that  we  expect  no  impossibilities  :  and 
if  our  readers  were  to  consist  of  none  but  the  ordinary  operators  in  the  kitchen,  we  should 
adopt  a  different  mode.  But  at  present  we  are  supposed  to  address  ourselves  to  persons 
of  superior  intelligence,  and  whose  education  qualifies  them  for  comprehending  what  we 
have  to  say  :  at  the  same  time  expressing  our  conviction  that  when  the  proper  means 
shall  be  employed,  there  is  nothing  in  the  subject  which  may  not  be  made  intelligible  to 
every  ordinary  capacity.  Let  not  our  readers,  therefore,  be  alarmed  at  our  presenting 
the  various  facts  which  we  are  desirous  of  teaching  in  what  they  may,  perhaps,  consider 
as  a  formal  mode,  for  they  will  find  that  nothing  is  more  simple  than  the  manner  in  which 
we  propose  to  explain  them,  and  that  to  follow  us  satisfactorily  will  repuire  only  moderate 
attention. 

1715.  We  may  add  further,  that  this  subject  is  more  important  to  various  classes  than  is 
generalh)  imagined.  Those  who  reside  in  large  cities  may  be  surrounded  bj'  plenty  of 
every  description,  where  well-supplied  markets  ofi^er  without  any  trouble  the  choice  of  all 
that  can  be  produced,  in  abundance  and  variety  almost  perplexing ;  but  it  should  be 
considered  that  many  persons  may  be  placed  in  situations  very  different,  where  some 
knowledge  of  the  principles  upon  which  the  nutritious  properties  of  various  substances 
depend  may  prove  highly  important.  The  navigator,  in  long  voyages,  has  often  the 
opportunity  of  applying  such  information  to  the  most  valuable  uses  ;  and  superior  science 
may,  with  respect  to  food,  as  well  as  in  many  other  cases,  prove  the  safety  of  a  crew.  To 
the  soldier  and  the  traveller,  likewise,  who  encounter  many  hardships,  this  kind  of  know- 

ledge comes  into  play  with  advantage  ;  and  it  has  been,  remarked  that  the  success  of  a 
battle  has  sometimes,  in  a  great  measure,  depended  upon  a  good  meal.  In  short,  it  is  easy 
to  imagine  a  thousand  situations  in  life  where  some  acquaintance  with  the  varieties  of 
food,  as  well  as  the  modes  of  preparing  it,  may  prove  of  great  utility  to  individuals  who 
never  expected  to  stand  in  want  of  such  information.  Nor  is  the  subject  more  unworthy 
of  the  political  than  the  domestic  economist.  A  scarcity  of  food  of  various  descriptions, 
even  in  such  a  country  as  this,  has  sometimes  occurred :  and  to  possess  the  means  of 
improving  and  preserving  it,  or  finding  substitutes  for  articles  of  such  necessity,  it  is 
essential  to  comprehend  clearly  their  actual  nature  and  properties. 

Sect.  II. 

MANNER  IN  WHICH  NUTRITION  IS  PERFORMED. 

1716.  It  appears  to  he  a  part  of  the  system  of  our  animal  economy  that  we  experience  a 
daily  waste  in  aU  the  various  organs,  which  therefore  require  to  be  continually  recruited 
by  a  supply  of  fresh  materials.  Of  this  waste,  and  the  change  that  is  consequent  upon  it,  we 
are  not  at  first  sensible  ;  and  few  persons  are  aware  of  its  being  so  considerable,  that  perhaps 
not  a  single  portion  of  our  bodies  consists  of  the  same  substance  that  composed  it  only  a 
few  years  before.  It  is  to  supply  this  continual  decay  that  nature  has  given  us  an- 
instinctive  craving  for  food  :  and  it  is  the  conversion  of  our  aliment  into  materials  cal- 

culated to  repair  the  loss  which  we  sustain  that  constitutes  nutrition. 
1717.  It  is  well  known  that  all  the  substances  received  into  the  stomach  with  this  view 

undergo  certain  chemical  changes,  the  whole  of  which  is  designated  by  the  term  digestion, 
of  which  we  feel  it  necessary  here  to  give  a  very  brief  sketch  in  order  to  render  our 
subsequent  observations  intelligible. 

In  the  first  place,  then,  from  the  internal  surface  of  the  stomach  there  is  secreted  a 

peculiar  fluid  called  the  gastric  juice,  to  the  action  of  which  all  the  food  which  we  take  is 
submitted.  This  liquid  differs  from  every  other  known  fluid,  but  is  said  to  consist  of 

water,  gastric  mucus,  and  hydrochloric  acid  ;  it  possesses  so  great  a  solvent  power,  that 
it  reduces  every  species  of  aliment  to  an  uniform  and  homogeneous  paste  of  a  greyish 
colour  called  chyme,  in  which  the  previous  texture  or  nature  of  the  food  can  no  longer  be 

distinguished.  The  chyme  passes  into  the  other  digestive  organs,  where  it  meets  with 
other  secretions,  called  the  bile,  pancreatic  juice,  &c.,  by  which  it  is  farther  altered  mto  a 

milky  looking  fluid  named  chyle.  This  is  taken  up  by  numerous  minute  vessels,  called 
lacteals ;  and,  after  undergoing  processes  which  it  is  not  necessary  here  to  follow  more 

minutely,  is  at  last  conveyed  into  the  blood,  with  which  it  finally  unites,  and  which,  cir- 

culating through  every  part  of  the  system,  carries  the  necessary  materials  for  the  renova- tion which  we  have  mentioned.  . 

1718.  Nutrition,  then,  co}isists  in  the  successful  conversion  of  our  food,  whether  animal 

or  vegetable,  first  into  the  substance  named  chyme,  then  that  into  chyle,  and  the  farther 

change  of  this  into  blood  as  the  renovator  of  the  system  ;  and  the  perfection  of  the  several  , 

processes  by  which  this  is  effected  depends  upon  the  nature  of  the  food,  and  the  proper  j 
action  of  the  digestive  organs.  i 



tCHAP.  I. NUTRITION  CONSIDERED. 355 

Sect.  III. 

CHESnCAL  PRINCIPLES   OF  WHICH  FOOD  CONSISTS. 

Having  now  treated  concisely  of  the  physiological  part  of  our  subject,  we  proceed  to 
ppoint  out  the  correspondence  between  the  chemical  composition  of  the  only  substances  fit 
i  for  food,  and  that  of  our  coi-poreal  frame,  in  consequence  of  which  the  former  is  enabled 
■ultimately  to  become  a  part  of  ourselves. 

1719.  Although  the  number  of  different  substances  which  tve  find  in  nature  seems  almost 
linfinite,  yet  chemists  have  shown  that  the  whole  of  them,  whether  animal,  vegetable,  or 
umineral,  are  composed  of  a  very  limited  number  of  ingredients  or  principles.  The  sub- 
fStances  which  we  usually  meet  with  are  compounds ;  and  chemistry  is  an  art  by  which  a 
■'Compound  can  be  separated  into  the  elementary  bodies  of  which  it  consists.  When  the 
Tvast  variety  of  natural  substances  are  analysed  by  the  chemist,  it  is  found  that  they  are 
Komposed  of  only  fifty-four  elementary  ingredients,  each  substance  that  we  meet  with 
leontaining  two,  three,  four,  or  more,  of  these  ingredients  or  principles  united  together : 
land  since  these  ingredients  cannot  by  any  known  means  be  farther  separated  into  other 
amaterials,  they  are  called  the  simple  or  elementanj  substances. 

1720.  Formerly,  it  was  supposed  tlie  elements  of  which  all  bodies  consist  were  only  four,  air 
:'2arth,  fire,  and  water,  —  an  opinion  which  is  stated  in  many  books  still  to  be  met  with  :  but 
hhis  doctrine  is  now  known  to  be  erroneous ;  three  of  them,  air,  earth,  and  water,  being 
hhemselves  compounds.  We  shall  not  here  enumerate  all  the  simple  elements :  those  who 
inre  not  already  acquainted  with  them  may  refer  to  any  late  work  on  chemistry.  We 
Miropose  at  present  to  speak  only  of  those  which  are  necessary  to  our  immediate  purpose, 
i.iamely,  carbon,  oxygen,  hydrogen,  and  nitrogen.    A  few  others  will  be  mentioned  afterwards. 

1721.  It  is  considered  that  there  is  no  such  thing  as  a  conversion,  either  by  nature  or  art,  of 
tmy  one  of  these  elements  into  another.  They  are,  as  far  as  we  know,  formed  originally 
[[uite  distinct,  as  gold  is  from  silver  or  from  copper,  and,  as  these  may  be  mixed  or 
J.Uoyed,  and  separated  again,  but  cannot  be  changed  one  into  the  other,  so,  in  like  manner, 
tVhen  there  is  a  compound  of  carbon,  oxygen,  and  hydrogen,  the  chemist  can  detach  these 
lilementary  principles  from  each  other,  and  he  can  make  new  compounds  by  combining 
hhem  again  in  different  proportions  ;  but  he  cannot  alter  the  nature  of  the  elements  them- 
eelvcs ;  they  are  permanent,  at  least  as  far  as  is  known,  and  he  cannot  change  them  in 
htie  slightest  degree.  Neither  are  any  of  the  elements  better  or  worse :  they  are  never 
xnown  to  be  imperfect :  there  cannot  be  carbon  nor  oxygen  of  different  qualities :  they 
jan  appear  only  to  vary  from  having  a  slight  admixture  of  other  substances.  This  abso- 

lutely invariable  nature  of  the  elements  it  is  necessary  to  keep  constantly  in  mind. 
1722.  iVow  all  animal  and  vegetable  substaiices  ichatever,  including  those  of  our  corporeal 

rrame,  are  composed  or  made  up  chiefly  of  tlie  four  elements  which  we  have  enumei'ated, 
aamely,  carbon,  oxygen,  hydrogen,  and  nitrogen.  Thej^  likewise  contain  a  few  other 
lilements  in  very  minute  quantity,  but  we  may  omit  the  mention  of  them  at  present. 

1723.  TIte  element  culled  carbon,  though  it  enters  into  the  composition  of  every  animal 
nnd  vegetable  substance,  cannot  be  presented  in  a  perfectly  pure  state,  insulated  or  freed 
■  -om  all  its  combinations,  except  in  the  diamond,  which  is  supposed  to  be  elementary  car- I  on  crystallised. 

'  Charcoal,  the  well-known  black  substance  which  remains  after  an  animal  or  vegetable 
'«ody  has  been  burned,  is  the  nearest  to  the  pure  state  in  which  we  familiarly  see  this 
.  ement    We  may  here  observe,  that  it  is  a  common  expression,  "  such  a  substance  is 
i.arned  to  a  coal,  or  to  a  cinder,"  and  the  vulgar  idea  is,  that  the  substance  has  been  con- 
■rted  into  charcoal  or  cinder  by  burning.    This,  however,  is  not  the  fact  ;  there  is  here  no 
•mversion  ;  the  carbon  of  the  cinder  or  charcoal  existed  in  the  flesh  or  vegetable  origi- 
lilly,  but  was  so  combined  with  the  other  principles,  that  its  presence  could  not  be 
!!rceived  or  even  suspected,  either  by  colour  or  any  other  circumstance.    Tlie  act  of 

,    iming  has  merely  driven  off  into  vapour  the  other  elements,  the  oxygen,  hydrogen,  and 
I    trogen  ;  and  the  charcoal,  being  less  volatile,  remains.    This  fact  is  quite  obvious  in  the 
■    larcoal  of  wood,  in  which  the  organic  structure  of  a  branch  is  distinctly  to  be  traced. 
.    he  process  of  burning  has,  in  fact,  only  effected  the  separation  of  the  elements  from  each 
.    liher  ;  and  tlien  the  body  is  said  to  be  decomposed.  But  charcoal  is  never  pure  carbon  ;  it 
I  'Ways  contains  a  small  proportion  of  other  substances  ;  this  vegetable  charcoal  has  about 

iirr  cent.,  or  more,  of  various  earths,  together  with  about  10  per  cent,  of  water  and  other 
itile  matter.  Animal  charcoal,  obtained  by  reducing  bones  to  the  substance  called  bone 

rli,  contains  only  10  per  cent,  of  carbon.    The  various  properties  of  charcoal  will  be 
'■ribed,  when  we  consider  it  as  fuel. 

1172-1.  Hydrogen,  another  of  these  elements,  is  best  understood  by  calling  it,  as  it  used  to 
.,  inflammable  air  or  gas  ;  the  gas  burned  for  light  consists  of  this  combined  with  a  little 
rbon.    Although  hydrogen  exists  in  the  solid  stale,  as  an  ingredient  in  a  great  variety 
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of  substances,  it  cannot  be  detached  and  exhibited  in  this  state  :  we  can  procure  it  sepa- 
rately in  the  foi-m  of  gas  only.    It  is  one  of  the  constituents  of  water. 

1725.  Oxi/yen  exists  also  in  animal  and  vegetable  bodies  in  a  solid  state,  though  neither 
it,  nor  hydrogen,  nor  nitrogen,  can  be  separated  as  solids.  Pure  oxygen  can  only  be  pro- 

cured, or  made  to  appear  in  a  distinct  form,  as  oxygen  gas :  this  was  formerly  called  vital 
air,  because  it  is  that  component  part  of  common  atmospheric  ̂ ir  which  alone  supports 
life  in  respiration:  this  has  been  explained  in  the  chapter  "On  Ventilation."  Oxygen is  the  other  constituent  of  water. 

1726.  Nitroge7i  is  likewise  solid  in  all  animal  substances,  the  fleshy  fibre,  albumen,  and 
the  caseine  of  milk,  and  also  enters,  though  rarely,  into  the  composition  of  vegetables. 
When  separate  it  forms  nitrogen  gas,  one  of  the  components  of  the  atmosphere.  Some 
are  of  opinion  that  we  may  derive  a  portion  of  nitrogen  from  the  air  which  we  breathe, 
as  well  as  from  our  food.  The  air  of  the  atmosphere  is  composed  of  oxygen  and  nitrogen. 

1727.  We  have  stated,  that  the  elementary  principles  of  which  the  whole  human  frame  and 
that  of  all  animals  consists,  are  chiefly  those  four  which  we  have  just  described.  This  being 
the  case,  it  is  obvious  that,  to  repair  any  loss  of  substance  to  which  we  may  be  liable,  it 
must  be  necessary  to  find  some  materials  composed  of  the  same  ingredients  or  elements 
as  ourselves  ;  and  that  these  alone  can  constitute  food  or  aliment.  Since  all  animal  sub- 

stances consist  of  the  same  elements,  though  in  proportions  slightly  different,  eveiy 
species  of  flesh  contains  the  materials  for  nutriment.  The  carbon,  hydrogen,  oxygen,  and 
nitrogen  of  which  they  consist  may  be  made  to  supply  any  loss  of  those  principles  which 
we  daily  suffer,  by  using  them  as  food.  In  like  manner,  vegetables  may  answer  the  same 
purpose,  because  they  consist  of  the  same  elements,  the  nitrogen,  however,  being  in  much 
smaller  quantity.  Thus  no  substances  can  ever  support  life  except  they  contain  the  elemen- 

tary principles  we  have  enumerated ;  and  all  such,  if  in  an  organised  state,  that  is  to  say,  in 
the  condition  of  animal  or  vegetable  bodies,  may  compose  food  under  some  management 
or  other.  Farther,  the  substance  of  vegetables  and  of  brute  animals  are  the  only  bodies  in 
nature,  except  ourselves,  which  are  composed  of  these  four  elements  :  and  thence  we  see 
the  reason  why  mineral  substances,  such  as  stones  and  metals,  which  consist  of  elements 
very  different,  cannot  by  any  means  constitute  nutriment  nor  support  life. 

1728.  From  this  statement  we  easily  pei'ceive  how  important,  and  indeed  necessarj',  is 
the  science  of  chemistry ;  since  it  is  by  its  assistance  only  that  we  can  determine  accu- 

rately what  class  of  substances  is  capable  of  being  converted  into  nutriment,  and  what  it 
is  impossible  we  can  employ  in  this  manner  ;  and  it  must  be  unnecessary  to  insist  upon 
the  value  of  that  knowledge  by  which  we  distinguish,  in  the  most  correct  manner,  the 
substances  by  which  alone  life  can  be  sustained. 

1729.  It  may  be  said,  that  the  experience  of  ages  has  apparently  rendered  this  study  very 
little  necessary.  Mankind  universally  understand  that  animals  and  plants  may  supply  thein 
with  food,  and  that  they  cannot  extract  nourishment  from  rocks  and  stones.  Nevertheless 
it  is  well  known  that  the  arts  of  civilised  life  have  enabled  men  to  multiply  in  an  extra- 

ordinary degree  the  means  of  subsistence  which  he  possessed  in  the  savage  state,  when 
wild  fruits,  herbs,  and  roots,  the  natural  produce  of  the  soil,  together  with  the  flesh  of  such 
animals  as  were  taken  in  hunting,  were  his  sole  support:  and  we  know  how  scanty  and  pre- 

carious is  the  supply  of  these  in  most  parts  of  the  world.  Some  countries,  as  Australia, 
naturally  produce  few  animals,  and  scarcely  any  vegetable  food  fit  for  the  support  of  life. 
The  result  of  this  uncertainty  with  regard  to  the  means  of  subsistence  is,  that  tribes  who 
have  no  other  resource  can  have  no  fixed  settlement,  but  roam  about  in  search  of  some 
kind  of  food ;  amongst  these,  under  such  circumstances,  civilisation  has  made  no  progress, 
but  they  remain  to  day  as  they  probably  were  thousands  of  years  ago.  It  would  appear 
that  the  first  step  towards  civilised  life  was  the  domestication  of  animals,  and  the  raising 
of  vegetables  by  cultivation.  We  all  know  the  advantages  which  we  derive  from  flocks 
and  herds  of  cattle  ;  but  the  astonishing  changes  and  improvement  produced  in  the 
vegetable  kingdom  by  the  ingenuity  and  industry  of  man  can  only  be  seen  by  studying 
the  history  of  our  culinary  vegetables,  many  notices  of  which  will  be  found  when  we 
describe  the  various  kinds. 

But  not  only  has  the  gardener  and  agriculturist  contributed  largely  to  the  improve- 
ment of  mankind,  by  increasing  his  food,  but  chemistry  has  also  afforded  Miluable  assistance. 

Not  to  dwell  upon  an  infinity  of  processes  by  which  various  alimentary  substances  have 

been  improved,  and  are  daily  improving,  through  its  means,  we  shall  mention  some  ex- 
traordinary instances  of  the  power  of  chemical  science  in  its  present  advanced  state. 

From  dry  bones,  formerly  considered  useless  as  human  food,  a  large  quantity  of  whole- 
some aliment  is  now  extracted  by  a  •chemical  process.  But  the  late  discoveries  of  Bra- 

connot  and  others  are  so  wonderful,  that,  were  they  not  well  authenticated,  incredulity 

respecting  them  might  well  be  excused.  Even  common  sawdust  has,  by  a  very  simple 

process,  through  the  means  of  sulphuric  acid  and  a  little  chalk,  been  converted  into  a 
substance  closely  resembling  gum  arabic  ;  and  this,  by  another  process,  has  been  changed 

into  sugar.    In  a  similar  muuuer,  gum  and  sugai-  may  be  made  from  hemp,  flax,  and. 
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wvhat  is  the  same  thing,  linen  rags  and  old  ropes.  Now,  sugar  and  gum  are  substances 
ilhat,  to  a  certain  extent,  may  be  employed  as  food ;  and  thus  may  dry  and  otherwise 
idndigestible  wood  be  converted  into  nutriment.  It  must  be  observed  that  this  is  not  an 
i»xtraction  of  sugar  and  gum  from  wood,  but  an  actual  formation  of  these  substances 
liiuring  the  process  made  use  of.  This  may  at  first  appear  to  be  an  extravagant  case  ; 
bbut  when  the  reader  has  studied  what  we  shall  have  to  say  respecting  the  processes  of 

I'tfermentation,  he  will  begin  to  perceive  that  these  are  merely  a  few  of  the  interesting 
ibhanges  which  are  the  result  of  natural  powers,  and  which  chemistry  alone  discovers  and 
irjxplains.  The  fact  is,  that  the  substances  which  we  have  just  mentioned,  namely,  gum 
md  sugar,  are  compounds,  and  consist  of  the  same  elements,  carbon,  hydrogen,  and 
nDxygen,  though  in  diiferent  proportions  ;  and  very  slight  circumstances  are  sufficient  to 
wring  about  such  a  change  in  the  proportions  of  the  elements  necessary  to  form  these 
iiifferent  substances  as  to  convert  one  into  another.  It  is  not  pretended  that  science  is 
ii'et  able  to  turn  such  curious  facts  to  much  practical  account,  and  to  extract  useful  nourish- 
iinent  from  every  vegetable  material ;  although  we  may  add  that  sugar  is  actually  manu- 
.lactured  in  some  places  fi-om  starch,  which  is  a  similar  conversion.  The  instances  we  have 
uQeutioned  are  rather  for  the  purpose  of  illustration;  but  it  is  evident  that  by  such  discoveries 
I  wide  field  is  opened  for  research,  and  further  experiments  may  lead  to  more  important 
vesults.  Of  this,  at  least,  we  are  certain,  that  they  will  make  us  better  acquainted  with 
hhe  natm'e  and  properties  of  the  materials  which  we  already  possess,  and  enable  us  to 
eelect,  upon  principle,  those  which  have  the  best  claim  to  our  preference. 

f 

Sect.  IV. 

ON  THE  CHEMICAX  DIFFEKENCE  BETWEEN  ANIMAl.  AND  VEGETABLE  SUBSTANCES, 
CONSIDERED  WITH  RELATION  TO  THEIR  USE  AS  FOOD. 

1730.  No  two  classes  can  oflTer  a  stronger  contrast  than  the  two  gi-eat  divisions  of  or- 
ganic bodies,  animals  and  vegetables.  It  is  well  known  that  the  substances  of  which 

;aey  are  composed  have  very  difi'erent  properties  when  employed  as  food  ;  and  it  will  be lateresting  to  inquire  whether  chemistry  can  point  out  any  marked  difference  in  their 
oonstituent  or  elementary  principles,  \^^e  have  already  stated  that  both  these  classes  are 
Domposed  of  the  same  elements,  though  not  in  the  same  proportions.  One  striking  dif- 
irrence  between  them  is,  that  nitrogen  is  scarcely  ever  absent  in  animal  bodies,  although  it 
:  rare  in  vegetables ;  it  does  occur,  however,  in  certain  parts  of  the  latter,  as  well  as  largely 

I I  the  mushroom  tribe,  and  also  in  wheat ;  and  when  this  is  the  case,  such  vegetables  ap- 
troach  somewhat  more  nearly  than  the  others  to  the  character  of  animal  bodies.  Thus,  to 
■ppeat  what  we  have  said,  animal  substances  in  general  consist  of  carbon,  hydrogen,  oxygen, id  nitrogen  ;  and  vegetables  consist  of  carbon,  hydrogen,  and  oxygen,  rarely  with  nitrogen, 
ihis  simplicity  of  composition,  and  both  classes  being  formed  nearly  of  the  same  elements, 
.  the  reason  why  one  class  can  serve  as  nutriment  for  the  other,  upon  the  principle  which 
e  have  already  explained.  Many  animals  feed  solely  upon  vegetables,  and  man  is 

ippable  of  subsisting  upon  them  alone,  at  least  for  a  time  :  but  he  must  select  such  as 
tontain  some  nitrogen  as  the  most  nutritive,  to  which  he  adds  animal  food,  which  always ontains  a  large  proportion. 
11731.  Siiice  animal  food  contains  all  the  four  elements  which  we  have  occasion  for, 
titrogen  included,  and  from  this  chemical  consideration  alone,  we  might  suppose  that  it ould  afford  more  powerful  nourishment  than  vegetables,  which  we  know  to  be  the  case. 
the  same  manner,  likewise,  animal  bodies,  when  decomposed,  serve,  in  part,  as  food 

rr  plants,  when  given  in  the  state  of  manure.  In  short,  it  is  easy  to  perceive  that 
<  B  materials  of  animals  and  of  vegetables  are  convertible  one  into  the  other,  by  nature, 
■  th  consisting  of  the  same  elements. 
11732.  This  view  of  the  subject  is  extremely  useful,  as  it  wiU  guard  us  against  falling ico  an  error  not  uncommon.    Since  we  stated  above  that  the  elementary  principles  are 

I  seolutely  uniform  and  unchangeable  in  their  nature,  there  cannot  be  any  which  are 
<vays  of  an  animal,  nor  others  that  are,  always  and  necessarily,  of  a  vegetable  nature; ,  t  the  same  particle  of  oxygen  or  hydrogen  which  one  day  formed  part  of  a  vegetable 

,  i>.y,  at  another  period,  compose  a  portion  of  an  animal.  We  perceive,  indeed,  through .  creation,  these  different  applications  of  the  same  matter  continually  taking  place. ,  Jgetables  are  the  food  of  animals,  and,  being  decomposed  into  their  first  or  elementary 
,  inciples  by  digestion,  conduce  to  their  nourishment  and  growth.  AnimaLs,  in  their 
.  -n,  either  serve  as  the  food  of  a  higher  class  of  animals,  or,  when  they  die,  contribute  by .  ng  decomposed  and  mixed  in  the  soil,  in  part,  to  the  support  of  tlie  vegetable  tribe'. 
-  il7.'i3.  H  hct/ier  man  was  intended  In/  nature  to  feed  on  animals  as  well  as  rcrjetables  is  a ■;  'stion  that  has  frequently  been  agitated.  It  lias  been  maintained  by  some,  that  in  the ,  liest  ages  he  lived  solely  upon  vegetables,  and  that  his  devouring  the  flesh  of  animals 
1   -s  the  result  of  degeneracy.    His  anatomical  structure,  Iiowever,  appears  to  throw  liglit 
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upon  this  subject.  Carnivorous  animals  are  distinguished  from  the  herbivorous  class  by their  teeth  and  the  organs  of  digestion :  the  liret  are  formed  in  each  class  in  a  manner 
suited  to  the  work  they  have  to  go  through ;  and  the  latter,  in  such  animals  as  feed  solely 
u])on  vegetables,  are  of  very  gi-oat  length,  as  their  food  requires  to  be  detained  longer  in the  stomach,  being  more  difficult  of  solution.  The  omnivorous  nature  of  man  appears  to  be pointed  out  by  his  having  these  organs  of  a  form  intermediate  between  the  two  classes 
■we  have  just  named.  In  consequence  of  this,  he  enjoys  a  wider  range  in  the  power  of extracting  nutriment  from  a  great  variety  of  substances.  Although  he  cannot  live  upon 
dry  wood  like  many  insects,  nor  digest  holies  like  the  hya;na,  the  great  variety  which  he 
can  subsist  upon  is  eminently  calculated  for  adapting  him  to  different  climates,  and  con- 

sequently extending  his  power  into  every  region  of  the  globe. 
1734.  Willi  respect  to  the  effect  which  these  two  classes  of  food,  animal  and  vegetable, 

have  upon  his  constitution,  it  is  observed  that  the  first  is,  in  general,  the  most  easily  assi- 
milated ;  that  is  to  say,  made  to  combine  with  and  form  part  of  his  frame,  which  we  might 

expect  from  the  consideration  that  the  elements  of  which  it  consists  resemble  more  nearly 
the  composition  of  his  own  body.  And  here  we  cannot  help  obsei-ving  how  admirably the  productions  of  the  earth  are  suited  to  the  wants  of  man  in  different  situations.  In 
warm  climates,  vegetable  food  is  the  most  abundant,  and  it  is  also  the  most  appropriate, 
since  the  flesh  of  animals  in  large  quantities  would  foi-m  too  stimulating  a  diet,  and  too  much 
blood  would  be  formed.  On  the  contrary,  in  the  frozen  regions  of  the  north,  vegetables 
are  rare,  and  the  inhabitants  subsist  solely  upon  animal  food  ;  a  greater  stimulus  in  cold 
climates  being  necessary  to  keep  up  the  requisite  warmth  of  the  body.  The  Esquimaux 
have  no  vegetables  whatever,  subsisting  entirely  upon  fish  and  flesh.  In  tempei-ate  cli- 

mates, a  judicious  mixture  of  both  appears  to  be  most  conducive  to  general  health. 
1735.  There  cannot  be  a  doubt  that  the  influence  of  food  has  been  one  of  those  causes  that 

have  tended  to  modify  the  human  race,  and  that  it  must  always  possess  the  same  power. 
The  strength  of  the  body  and  the  constitution  generally  must  be  affected  by  the  nature  of 
the  substances  by  which  the  vital  principle  is  kept  in  activity ;  and  it  is  difficult  to  calcu- 

late upon  the  degree  in  which  the  intellect  may  depend  upon  physical  causes.  Con- 
sidering the  animal  part  of  our  nature,  the  various  races  of  mankind  must  share,  with  all 

other  living  creatures,  in  those  natural  effects  produced  by  climate  and  food,  as  well  as  by 
the  habits  and  customs  which  depend  more  upon  himself.  All  the  circumstances  respect- 

ing our  domestic  economy  are  therefore  important,  not  merely  as  regards  what  have  been 
denominated  our  comforts ;  but  their  effects  are  felt,  and  may  be  traced  much  more  exten- 

sively ;  they  bear  powerfully  upon  the  general  well-being  and  comparative  happiness  of 
society,  and  act,  in  no  small  degree,  as  moral  causes. 

1736.  In  the  description  we  have  given  of  the  chemical  principles  of  which  the  sub- 
stances used  as  food  consist,  we  have  hitherto  confined  ourselves  to  those  four  that  are  by 

far  the  principal  ones,  and  which  are  never  absent  in  animal  and  vegetable  bodies.  But 
besides  these,  there  are  several  other  elementary  principles  that  are  found,  if  not  con- 

stantly necessary  to  the  composition  of  the  same  substances,  yet  so  generally,  though, 
in  a  very  small  proportion,  that  they  cannot  remain  unnoticed. 

1737.  Phosphorus  exists  in  tlie  state  of  pliosplioric  .icid,  which  is  joined  to  lime,  forming  phosphate  of  lime, 
in  all  honos  ;  and  Dr.  Front  states  that  the  use  of  a  minute  portion  of  phosphorus,  discovered  by  analysis  in 
the  yolk  of  egg,  is  to  supply  this  element  to  the  bones  of  the  young  chick.  Phosphorus  is  likewise  found  ia 
various  parts  of  animal  bodies,  and  particularly  in  iisii.    It  occurs  also  in  many  vegetables. 

1738.  Sulphur  is  found  in  both  animals  and  vegetables,  though  in  minute  proportions.  It  is  manifest  in  the 
eggs  by  the  blackening  of  a  silver  spoon  ;  and  the  sulphuretted  hydrogen  disengaged  from  putrefying  animal 
matter  proves  the  original  existence  of  sulphur  in  thera. 

1739.  Chlorine  is  one  of  the  ingredients  of  common  salt,  which  is  compounded  of  chlorine  and  sodium  ;  both 
these  elements  are  taken  with  our  food,  and  it  is  thought  are  partly  retained,  particul.arly  in  the  blood. 

1740.  Potassium,  or  the  base  of  potash,  must  likewise  be,  in  a  small  degree,  a  constituent  of  many  animal 
bodies  ;  and  exists  in  considerable  quantity  in  vegetables,  as  will  be  explained  in  the  chapter  "  On  Uic 
Laimdry." 1741.  Lime,  which  is  an  oxide  of  calcium,  forms,  with  phosphorus,  the  frame-work  of  bones,  and,  for  this 
purpose,  must  b?  supplied  by  our  food,  in  which  it  exists  in  very  minute  quantities. 

1742.  Iron.  A  minute  quantity  of  this  metal,  in  the  state  of  oxide,  is  detected  ia  most  animal  and  vegeta- ble substances  upon  an  accurate  analysis ;  hence  it  enters  into  our  food. 
1743.  IViilcr  is  not  Itself  an  element,  but  is  composed  of  hydrogen  and  oxygen  chemically  combined.  It  i.s 

essential  to  all  the  living  functions,  .ind  constitutes  a  large  portion  of  the  substance  of  living  bodies,  as  well 
as  of  their  food  and  drink.  Water  exists  in  .animals  and  vegetables,  not  only  in  its  ordinary  moist  state,  but 
likewise  so  united  to  other  substances  as  to  lose  its  usual  properties.  For  instance,  sugar  .ind  gum  consist  of 
carbon  united  to  the  elements  of  water,  and  yet  these  are  solids  from  which  the  water  cannot  Iw  separated 
without  decomposing  the  whole  ;  and  the  same  is  the  case  with  respect  to  many  other  subst.ances.  Hut  w.iter 
in  its  moist  state  is  necessary  to  manv  of  the  component  parts  in  the  animal  economy,  as  the  blood,  the 
gastric  juice,  and  all  the  secretions  ;  wa'ter  forms,  perhaps,  the  natural  drink  of  all  anim.ils,  being  necessary  to supply  the  wjiste  of  this  principle.  As  the  blood  contiuns  80  per  cent,  of  w.ater,  and  the  flesh  .about  75  per cent.,  it  has  been  c.ilcul.ated  th.at  of  the  entire  human  body,  three-fourths  of  its  weight  consist  of  water,  iot 
the  properties  of  various  kliuls  of  water,  sec  Book  VIII.  Chap.  I.,  "  On  Water," 

i 
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CHAP.  n. 

OF  ANIMAL  FOOD. 

Sect.  I. 

GENERAL  OBSERVATIONS. 

1744.  Our  object  in  the  following  pages  will  be  to  give  a  popular,  tod,  in  some  degree 
I .  cliemical,  description  of  all  tbe  various  substances  generally  employed  in  this  kingdom 
L«s  food.  As  our  intention  in  introducing  the  reader  to  the  subject  of  chemistry  is  at 
•present  merely  to  enable  him  to  understand  clearly  the  nature  of  the  several  materials 
li-hich  are  employed  in  the  culinary  art  (and  which,  without  some  little  knowledge  of 
tihemistry,  we  contend  is  impossible),  we  shall  confine  ourselves  strictly  to  so  much  of 
hhat  science  as  we  consider  essentially  necessary.  Although  we  do  not  hesitate  to  believe 
hhat  excellent  dishes  are  every  day  prepared  and  enjoyed  by  many  persons  who  have  no 
I  irish  to  enter  into  our  subject  in  the  way  we  propose,  yet  we  cannot  doubt  that  there  are 
Jrlso  many  who  are  desirous  of  having  a  more  enlarged  view  than  is  usually  entertained  of 
liae  nature  of  food,  and  that  this  species  of  knowledge  will  be  found  not  only  entertaining, 
iiiut  of  real  vjilue. 

1745.  We  shall  not  here  enter  into  the  classification  of  animals  adopted  by  naturalists. 
rrhose  who  are  desirous  of  understanding  this  may  consult  works  on  natural  history. 
•Our  object  being  solely  to  treat  of  such  animals  as  are  employed  among  us  for  food,  we 
hball  only  observe  that  they  may  be  considered  as  divided  into,  1.  land  quadrupeds  ; 
. .  birds ;  3.  fishes,  including  the  erustaceous  inhabitants  of  the  sea ;  4.  reptiles  ; 
. .  insects. 

1746.  As  a  general  laiv,  almost  all  animal  substances  may  be  safely  eaten ;  some  are  said 
1 )  be  poisonous,  but  these  are  confined  to  a  few  fish  and  insect  tribes,  —  animals  that  are 
iimong  the  lowest  in  the  scale  of  organisation.  It  is  not  difficult  to  give  substantial  reasons 
or  our  preference  of  particular  animals  as  food  ;  yet  the  accounts  of  travellers  supply  us 
rith  much  curious  infoi'mation  respecting  the  customs  of  various  nations. 
I  Dr.  Johnson  has  remarked  —  "  It  is  not  very  easy  to  fix  the  principles  upon  which  mankind  have  agreed eat  some  animals  and  reject  others  ;  and  as  this  principle  is  not  evident,  it  is  not  uniform.    That  which 
!  selected  as  delicate  in  one  country  is  by  its  neighbours  abhorred  as  loathsome.  The  Neapolitans  lately 
^f:fused  to  eat  potatoes  in  a  famine.  An  Englishman  is  not  easily  persuaded  to  dine  on  snails  with  an  Italian, 
n  frogs  with  a  Frenchman,  or  on  horse-flesh  with  a  Tartar.  The  inhabitants  of  Skye  hold  not  only  eels, 
uut  purk  and  bacon,  in  abhorrence." 
From  habits,  probably,  each  nation  acquires  an  artificial  taste  for  what  they  have  been 

fccustomed  to  in  early  youth,  and  food  the  most  disagreeable  to  one  becomes  delicious  to 
aaother. 
Legislative  enactments,  also,  have  prohibited  the  use  of  certain  qiiadrupeds  as  food ; 

tiad  this  has  been  through  prudential  motives  not  always  easy  to  trace.  Thus  pork  was 
Drbidden  to  the  Jews,  and  in  this  country  we  never  eat  the  flesh  of  the  horse  ;  but  pork 
'  esteemed  by  us,  while  horse-flesh  is  not  only  particularly  prized  by  the  Tartar  nations, 
uut  is  said  not  to  be  despised  even  by  the  artificers  of  a  neighbouring  kingdom  ;  it  is  not 
eery  palatable,  but  there  is  nothing  unwholesome  in  it  more  than  in  beef  or  mutton. 
Although  the  various  species  of  land  quadi-upeds,  and  the  different  parts  of  them,  vary 

wnsiderably  in  their  flavour  and  nutritious  qualities,  yet  there  is  no  part  of  them  that 
nay  not  be  safely  used  as  food,  and  that  is  not,  indeed,  occasionally  eaten  in  some  parts  of 
i.ie  world.    The  muscles  or  flesh  is,  of  course,  the  most  important  part ;  but  all  the  rest, 
1  le  skin,  the  blood,  the  fat,  and  even  the  entrails,  are  equally  capable  of  afibrding  whole- 
ome  nutriment,  where  the  animals  have  not  been  diseased.    The  bones  themselves  are 
JDt  neglected,  a  considerable  portion  of  them  consisting  of  nutritious  matter.    With  us 
lae  following  animals  are  never  eaten  ;  viz.,  horses,  dogs,  cats,  mice,  rats,  eagles,  vultures, 
I  wens,  and  some  others,  yet  all  of  them  are  used  as  food  in  some  country  or  other.  In 
ating  these  facts,  we  are  not  recommending  such  animals  to  the  palates  of  our  country- 
en,  our  object  being  merely  to  explain  whether  or  not  they  are  absolutely  imwholesome 
■  injurious.    Prejudices,  being  the  result  of  ignorance,  cannot  be  useful,  and  theii sstruction  is  all  we  aim  at. 

Sect.  IL 

uamination  of  the  various  parts  of  animals  with  a  view  to  their  employment 
AS  FOOD. 

SuBSECT.  1. —  General  Remarks. 

11747.  We  do  not  propose  here  to  enter  into  a  description  of  the  anatomical  structure  of 
i:  imals,  and  we  shall  consider  them  as  having  passed  through  the  operations  which  render 
em  applicable  to  the  purposes  of  the  culinary  art. 

A  a  4 
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1748.  Tlie  most  ohvioun  practical  division  of  animal  substances  M'liich  come  into  the 
possession  of  the  cook  is  into,  1.  flesh,  with  the  tendons  ;  2.  bone  and  cartilage  •  3  skin  • 
4.  fat  ot  various  kinds  ;  5.  blood,  to  which  may  be  added,  membrane,  brain,  shell,  horn,  hair^ and  wool.  Each  of  these  substances,  though  belonging  to  different  animals,  has  certain distinguishing  properties  by  wliich  they  are  easily  recognised  and  named:  thus  it  is easy  to  distinguish  flesh  from  bone  or  fat.  At  the  same  time,  each  of  them  differs  some- 

what in  the  various  animals  from  which  they  are  procured :  thus  the  flesh  of  the  sheep differs  from  that  of  the  hog,  and  from  beef  or  the  flesh  of  the  ox.  Our  business,  how- 
ever, at  present  is  not  to  consider  these  well-known  and  obvious  distinctions,  but  to 

mquire  what  is  flesh  9  ivhat  is  hone?  and  what  is  fat?  what,  in  short,  is  the  chemical  or actual  nature  of  each  of  these  substances? 

17-19.  A  sliyht  examination  will  be  sufficient  to  convince  us  that  each  of  these  is  not  a  single 
substance,  but  compounded  of  several,  which  are  every  day  separated  from  each  other  by the  cook  without  thinking  of  chemistry  or  chemical  terms.  For  example,  when  a  piece of  meat  is  boiled,  melted  fat  rises  to  the  surface ;  when  that  is  skimmed  off,  and  the 
boiling  continued  for  a  length  of  time  till  the  meat  is  done  to  rags,  as  the  cook  would 
say,  soup  is  made  ;  and,  if  that  be  concentrated  by  evaporation  by  still  farther  boiling,  a 
jelly  will  be  obtained.  The  remains  of  the  meat  will  be  a  fibrous  or  stringy  mass,  almost 
deprived  of  fat  and  juice.  Here  the  meat  is  separated  into  fat,  jelly,  and  the  fibres  of  the 
meat.  A  similar  jelly  may  also  be  extracted  from  bones,  but  what  remains  afterwards 
is  a  hard  solid  mass,  not  resolvable  into  fibres,  and  very  different  from  meat.  If  we 
pursue  our  examination  with  respect  to  all  the  parts  of  animals,  we  shall  still  obtam  fat, 
the  fleshy  fibre,  jelly,  and  bony  matter  not  soluble,  some  parts  containing  more,  and  some 
less,  of  each  of  these  ;  and  we  shall  learn  to  consider  all  the  various  parts  as  made  up  of 
the  materials  we  have  mentioned,  that  is  to  say,  that  animal  substances  in  general,  with- 

out regard  to  the  particular  parts  of  the  animal,  consist  of  fleshy  fibre,  fat,  jelly,  bone,  &c. 
What  we  have  just  been  doing  is,  in  fact,  a  separation  of  animal  substances  into  their 
component  parts ;  and  here  we  have  a  division  of  them  much  more  obvious  than  tha 
which  we  considered  before,  namely,  into  oxygen,  hydrogen,  carbon,  and  nitrogen  ;  th 
fibre,  jelly,  fat,  &c.,  being  things  which  we  can  see  and  touch,  and  with  which  every 
cook  and  every  person  is  familiar. 

SuBSECT.  2.  — Proximate  Principles. 

1750.  To  the  well-known  substances  last  mentioned  we  give  the  very  useful  name  of  the 
proximate  principles  of  animal  bodies,  to  distinguish  them  from  those  which  are  termed 
elementary  principles,  or  elements  ;  and  the  connection  between  these  two  is  this :  —  each 
of  the  proximate  principles,  as,  for  instance,  jelly,  is  made  up,  or  compounded,  of  the  four 
elements,  carbon,  hydrogen,  oxygen,  and  nitrogen,  although  this  fact  is  not  discoverable 
hy  any  ordinary  process  of  the  kitchen.  Neither  fleshy  fibre  nor  jelly  is  ever  separated 
hy  the  cook  into  the  elements  of  which  it  consists ;  and  for  this  knowledge  we  are  indebted 
to  the  chemist  alone.  By  his  art  he  is  enabled  to  decompose  jelly,  fleshy  fibre,  &c.,  and 
to  say  what  elements  they  are  composed  of.  This  kind  of  chemical  examination  he  calls 
the  analysis  of  the  substance,  and  the  process  he  calls  decomposition,  that  is,  he  decom- 

poses jelly,  and  finds  it  to  consist  of  the  elements  oxygen,  hydi'ogen,  carbon,  and  nitrogen. 
We  are  aware  that  we  are  now  employing  terms  not  in  use  among  those  who  do  not 
possess  a  smattering  at  least  of  science  ;  but  these  terms  are  neither  numerous,  nor  diffi- 

cult to  be  understood,  and  they  are  coming  rapidly  into  popular  use.  We  trust,  how- 
ever, that  the  reader  will  have  a  little  patience  with  us,  and  consider  what  we  are  saying 

with  attention,  and  we  promise  that  we  will  not  leave  him  until  the  whole  has  been  made 
as  plain  as  he  can  desire. 

1751.  We  will  now  enumerate  the  proximate  principles  of  animal  bodies  under  their  scien- 
tific names.  They  are,  \.  Fibrin;  2.  Gelatine;  Z.  Albumen;  4.  Oil  and  fat;  5.0sma:ome ; 

6.  Casein.  These  are  the  chemical  names,  which  it  is  best  always  to  emplo}%  without 
fearing  to  be  considered  affected  or  pedantic.  Fibrin  is  the  fleshy  fibre  of  meat  when  it 
is  boiled  to  rags.  Gelatine  is  only  another  name  for  animal  jelly,  but  which  it  is  neces- 

sary to  use  for  distinction,  because  there  is  a  very  different  kind  of  jelly  from  fruits. 
Albumen  is  familiar  to  every  one,  being  the  same  thing  as  white  of  eggs.  Oil  is  well 
known  ;  and  the  only  stranger  is  osmazome,  which  we  shall  describe  in  its  place.  Now 
when  we  are  asked,  what  is  flesh  ?  what  is  bone  ?  what  is  skin  ?  we  have  to  consider 
■which  of  these  proximate  principles  each  consists  of ;  and  also  in  what  proportions  they 
exist  together.  We  would  say,  then,  that  flesh  consists  of  fibrin,  gelatine,  albumen,  oil, 
and  osmazome :  in  fact,  it  contains  the  whole  list :  but  if  we  are  to  describe  what  skin  is 

composed  of,  we  should  say  that  it  consists  almost  wholly  of  gelatine  and  fat.  We  intend 
this  merely  as  an  example,  for  we  shall  speak  of  each  of  the  proximate  principles  in 

detail,  before  we  proceed  farther.  Now  the  reader  will  no  doubt  recollect  and  under- 
stand, that  none  of  these  proximate  principles  can  be  simple  bodies,  because  we  have 
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several  times  alluded  to  their  being  compounded  of  our  four  elements,  carbon,  oxygen, 
uitrogen,  and  h}'drogen. 

1752.  We  may  further  observe,  that  the  proximate  principles  of  animal  bodies  are  not  the 
-same  as  those  of  vegetables ;  the  latter  contain  no  fibrin,  nor  gelatine,  but  consist  of  other 
I  proximate  principles,  as  gluten,  starch,  &c.  But  we  propose  to  treat  of  animal  substances 
-first,  and  then  vegetable  substances  will  follow.  Notwithstanding  the  near  approach 
viwhich  vegetable  substances  make  to  those  of  animals  in  their  composition  of  the  simple 
lalements,  they  differ  most  essentially  in  their  general  properties  ;  and  no  art  can  convert 
lithe  one  into  the  other,  nor  is  it  probable  that  it  ever  will,  because  the  elements  of  each 
hhave  been  combined  by  means  of  the  living  prmciple  in  a  manner  of  which  we  have  no 
iadea,  and  which  is  beyond  human  means  to  imitate. 

We  will  now  proceed  to  describe  the  properties  of  the  proximate  principles  of  animal 
Kaodies ;  and  this  description  must  precede  that  of  the  various  parts  of  animals,  namely, 
tiJesh,  bone,  skin,  &c.,  which  come  into  the  hands  of  the  cook ;  because  we  should  not 
oDtherwise  be  understood  in  describing  the  nature  of  these  several  parts. 

1753.  Fibrin.  —  Wlien  apiece  of  meat  is  boiled  for  a  long  time  in  ivater,  the  greater  part 
iDf  the  soluble  part  is  extracted,  and  what  remains  is  a  stringy  matter,  which  is  the  fleshy 
tiibre,  and  is  termed ^inn  by  the  chemist  when  obtained  quite  pure,  This  forms  the  basis 
oof  the  meat,  and  is  the  most  abundant  animal  principle.  All  the  red  fleshy  part  of  animals 
iss  composed  of  bundles  of  these  fibres,  which  are  called  muscles.  But  by  the  above-men- 
li  ioned  process,  namely,  boiling  in  water,  we  do  not  obtain  fibrin  in  a  state  of  perfect  purity  ; 
I'-'or  there  is  stiU  adhering  to  it  a  quantity  of  fat  and  gelatine.  It  may  be  tolerably  freed 
Irrom  these  by  repeated  boiling  till  aU  the  soluble  part  is  extracted.  To  procure  this 
pprinciple  in  a  state  of  absolute  purity,  the  flesh  must  be  steeped  for  fourteen  days  in  cold 
iwater,  changing  the  water  each  day,  and  squeezing  the  pieces  :  if  the  weather  be  cold,  no 
routrefaction  will  take  place.  After  this  it  must  be  boiled  several  times  in  water,  when  at 
iast  it  will  become  quite  white,  and  very  little  liable  to  putrefy.  When  moist,  the  fibres 
iare  somewhat  elastic ;  but  when  dry,  they  are  brittle,  hard,  and  semi-transparent,  like 
taom.  Fibrin  is  insoluble  in  spirits,  ether,  and  water,  except  it  be  boiled  for  a  long  time 
im  the  latter,  particularly  under  pressure,  and  then  it  is  dissolved. 

1754.  The  red  colour  of  flesh  is  oiving  to  the  blood  dispersed  through  it  in  extremely 
nninute  veins.  When  the  colour  of  flesh  changes  in  cooking,  it  is  from  the  coagulation 
Jind  change  of  colour  in  the  blood.  When  pure  fibrin  is  analysed,  it  is  found  to  contain 
ion  100  parts,  carbon,  53'36  ;  hydrogen,  7-02;  oxygen,  19-68;  nitrogen,  19-93. 

1755.  Fibrin,  when  accompanied  by  gelatine  and  other  principles,  as  it  alivays  is  in  ordi- 
nary boiled  meat,  is  highly  nutritive  and  strengthening  ;  it  is  likewise  of  easy  assimilation  ; 

■  nit,  when  deprived  of  all  its  gelatine  by  long  boiling,  it  is  rigid,  and  difiicult  of  solution an  the  stomach. 

1756.  Gelatine. —  Gelatine  is  that  part  of  the  meat  which,  when  dissolved  and  extracted 
iyy  water,  forms  a  jelly  ichen  cold.  Gelatine  is  found  more  or  less  in  the  flesh  of  all 
lanimals,  in  the  form  of  membranes  surrounding  the  fibres  of  the  muscles,  and  in  bones  : 
ihe  true  skin  or  cutis  is  composed  almost  entirely  of  this  principle,  the  cuticle  or  scarf 
ikkin  consisting  of  albumen.  Fine  glue  may  be  taken  as  an  example  of  gelatine.  It  is 
(orocured  by  dissolving  skins  by  boiling.  Pure  gelatine  or  glue,  when  dry,  is  colourless, 
«emi -transparent,  and  nearly  tasteless.    It  is  softened  by  long-continued  immersion  in 
•  '.old  water  :  in  hot  water  it  readily  dissolves,  and  forms  a  solution  of  a  slightly  milky 
appearance,  which,  if  sufficiently  concenti'ated,  concretes  in  cooling  into  the  colourless 
iinass  called  jelly,  and  which  is  easily  soluble  in  water ;  when  this  is  dried  in  a  gentle 
ideat,  it  regains  its  original  appearance,  and  is  soluble  as  before.  When  once  dry,  gela- 
hine  undergoes  no  change ;  but,  exposed  to  the  air  before  it  is  dried,  it  soon  becomes 
BDOuldy,  and  then  putrescent. 

1757.  Gelatine  does  not,  properly  spcahing,  combine  with  oils;  but  it  causes  oil  to  mix  luith 
riater,  and  then  forms  a  kind  of  emulsion.  From  this  we  see  the  reason  why  a  very 
r^eak  soup  will  sulfer  all  the  fat  to  come  on  the  top,  but  a  stronger  soup  will  allow  the 
lat  to  be  united  with  it.  From  what  has  been  said,  it  will  readily  be  seen  that  the 
ftrength  of  meat  soups  depends  upon  the  gelatine  which  they  contain  :  they  will  be 
ttrong  or  weak  in  proportion  as  they  contain  more  or  less  of  this  principle.  Gelatine 
laas  a  very  strong  tendency  to  gelatinise,  or  become  a  stiff  jelly:  if  water  contain  only  a 
Hundredth  part  of  gelatine,  it  will  assume  the  form  of  a  jelly  on  cooling  ;  therefore,  water 
rr  soup  having  a  very  small  quantity  of  gelatine  may  appear  a  jelly  when  cold,  a 
lircumstance  which  is  very  apt  to  mislead  in  judging  of  the  quantity  of  animal  matter 
ontained  in  soup.  The  water  in  this  case  is  chemically  united  with  the  gelatine, 
arming  a  compound  that  may  be  termed  hydrate  of  gelatine.  If  this  jelly,  after  being 
olid,  be  warmed,  the  water  contained  in  it  dissolves  the  gelatine,  and  the  whole  again 

'  ecomes  fluid. 

1758.  Gelatine  being  dispersed,  more  or  less  through  all  parts  of  animals,  jelly  may  be 
ottracted  from  them  by  boiling  ;  but  some  parts  afford  a  greater  quantity  of  it  thaa 
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others ;  and  it  is  obvious  that  those  parts  are  the  fittest  for  making  jellies  that  are  com- 
posed wholly,  or  almost  so,  of  this  principle.  The  flesh  of  young  animals  abounds  more 

in  gelatine  than  that  of  old :  as  animals  advance  in  age,  the  gelatine  disappears  and  is 
replaced  by  albumen.  Veal  is  therefore  preferable  to  beef  for  broth,  as  are  also  parts 
where  there  are  ligaments,  tendons,  &c.  In  calves'  feet  the  gelatinous  matter  is  abun- 

dant :  hence  calf 's-foot  jelly.    Gelatine  is  also  extracted  in  large  quantity  from  bones, which  consist  of  this  principle,  and  an  insoluble  part  which  is  phosphate  of  lime.  (See 
"  Bone.") 

1759.  Hartshorn  jell;/  is  made  from  the  white  part  of  the  stag's  horn  rasped  down  and  boiled  to  a  jelly The  stag  sheds  liis  horns  ainiually  about  the  end  of  February :  when  they  begin  to  grow  again,  they  are  sdfi and  full  of  blood-vessels,  and  are  covered  with  a  downy  cuticle  ;  but  as  tlicy  increase  in  size,  the  blood ceases  to  flow  through  the  vessels,  and  the  horns  become  hard  and  compact.  The  horns  consist  of  twenty- seven  parts  of  cartilaginous  gelatine,  the  rest  being  phosphate  of  lime  ;  so  that  they  resemble  bone,  and  not horns,  in  general,  which  consist  chiefly  of  albumen.  Hartshorn  jelly  does  not  appear  to  differ  from  jelly made  from  other  parts  of  animals.  Ivory,  which  is  the  tu.sk  of  the  elephant,  is  scraped  down  and  used  for  the 
same  purpose.  Several  parts  of  animals  yield  much  gelatine,  as  calves'  feet  and  heads,  cow  heels,  sheep's trotters,  iS.'C.,  which  are  employed  in  soups  and  other  jireparations. 17(iO.  Porttihic  sotips  consist  ol  iliied  gelatine,  and  are,  in  fact,  a  species  of  glue  made  from  meat.  The 
gelatine  has  been  dissolved  out  of  meat  by  boiling,  and  when  dried  till  it  has  become  hard,  it  is  capable  of 
being  preserved,  and  dissolved  again  when  wanted.  The  difference,  therefore,  between  portable  soup  and 
glue  consists  merely  in  the  superior  quality  and  cleanness  of  the  animal  substances  from  which  the  former 
is  prepared.  From  the  insipidity  of  this  principle  by  itself,  portable  soups  have  generally  some  adilition 
to  give  flavour.  It  must  be  observed,  that  the  jelly  we  have  been  considering  above  is  entirely  a  different 
substance  from  the  jrlli/  procured  from  vegetables,  as  currant  jelly.    In  the  latter  there  is  no  gelatine 
whatever,  and  vegetable  jellies  have  not  the  same  nutritive  properties  as  animal  jelly  (See  "  Vegetable 
Jellies.") 

1761.  Isinglass  consists  entirely  of  gelatine,  and  is  the  purest  variety  of  this  prin- 
ciple :  it  is  a  substance  prepared  from  the  sounds  or  swimming  bladders  of  certain  fish, 

chiefly  the  sturgeon,  which  afford  the  finest  kinds.  The  sounds  are  cleaned,  and  the 
outer  coats  removed.  Like  other  solid  gelatine,  it  dissolves  in  boiling  water,  and  becomes 
a  very  transparent  jelly,  that  is  much  used  by  the  confectioners  for  blanc-mange,  and 
other  dishes  of  that  kind.  The  best  isinglass  is  brought  from  Russia ;  some  of  an  inferior 
kind  is  brought  from  North  and  South  America,  and  the  East  Indies.  The  several 
varieties  may  be  had  from  the  wholesale  dealers  in  isinglass  in  London. 

1762.  In  choosing  isinglass  for  domestic  use,  select  that  which  is  whitest,  has  no  unplea- 
sant odour,  and  which  dissolves  most  readily  in  water.  The  inferior  kinds  are  used  for 

fining  beer,  and  similar  purposes. 
1763.  Jellies  iverc  formerly  sujjposed  to  be  particxdarly  nutritive :  at  present  physicians 

appear  to  be  of  the  opinion  that  they  are  less  so,  and  even  less  digestible,  than  the  flesh 
or  muscular  parts  of  animals  :  still,  when  acidulated  with  lemon-juice,  and  flavoured 
with  wine,  they  are  very  proper  for  some  convalescents.  In  broths  and  soups  gelatine 
is  combined  with  fat  or  oil,  and  it  then  acquires  dififerent  properties ;  but  there  are 
various  opinions  respecting  the  nutritive  and  digestible  properties  of  this  kind  of  food. 

Gelatine  is  much  disposed  to  pass  into  the  acid  state,  and  hence  it  has  been  supposed 
to  be  less  completely  animalised  than  the  softer  parts ;  for  it  is  one  of  the  characters 
which  distinguish  animal  from  vegetable  substances,  that  the  former  evolves  alkali,  and 
the  latter  an  acid,  during  their  spontaneous  decomposition. 

1764.  Gelatine  is  found  to  contain  from  13  to  7  per  cent,  of  albumen.  It  yields  by 

chemical  analysis,  in  100  parts,  carbon,  47'S81 ;  hydrogen,  7"914;  oxygen,  27-207  ; 
nitrogen,  16.998. 

1765.  >4  solid nelutine  for  dictclical  use,  in  thin  plates  and  strings,  hasfately  appeared  in  the  shops,  to  be  used 
instead  of  isinglass,  on  account  of  its  inferior  price.  The  best  is  transparent,  and  is  brought  from  France ;  it 
is  prepared  from  the  gelatine  of  bones,  by  digestion  in  diluted  hydrochloric  acid,  and  long  boiling  in  water. 
Another  kind,  called  Nelson's  patent  opaque  gelatine,  is  prepared  from  cuttings  of  skins,  and  is  therefore  a kind  of  glue.  None  of  these  are  equal  to  isinglass  in  nutritive  power  and  digestibility,  properties  which, 
it  has  been  shown,  are  diminished  by  long  decoction ;  and  the  sources  from  which  they  are  procured  are  not 
calculated  to  recommend  them. 

1766.  Albumen.  —  This  principle  enters  into  the  composition  of  many  of  the  solid  parts,  and 
more  largely  than  any  of  the  other  principles  into  the  fluid  parts,  of  animals.  AMiite  of  eggs 
is  nearly  pure  albumen  with  four-fifths  of  water,  and  may  serve  to  illustrate  its  properties. 
This  can  be  beat  up  with  cold  water,  making  glaire  of  eggs,  which  will  dry,  if  laid  on  thin, 
into  a  hard  transparent  substance  ;  but  if  white  of  eggs  be  put  into  water  nearly  boiling, 
it  will,  as  every  one  knows,  coagulate  or  set,  as  it  is  called,  into  a  pearl-white  substance. 
In  the  living  animal  there  is  a  solid  albimien,  as  well  as  liquid.  Liquid  albumen  exists 
in  great  quantity  in  the  serum  of  blood,  where  it  is  held  in  solution  by  water,  and  it 
may  be  obtained  in  an  uncoagulated  state  like  glaire  of  eggs,  by  evaporating  the  clear 

serum  by  a  heat  of  120°.  A  solid  albumen  is  found  in  several  of  the  membranes,  caj'ti- lages,  skin,  glands,  and  vessels. 
1767.  Though  albumen  naturally  cvists  as  an  adhesive  fluid,  mixihle  with,  and  soluble  ui, 

water,  either  cold  or  warm,  yet,  ivhen  subjected  to  a  temperature  of  about  142°,  it  experiences 
a  remarkable  change  in  its  properties;  it  is  tlien  converted  into  a  solid  no  longer  capable  of 

being  dissolved  in  water ;  and  if,  after  coagulation,  it  be  gradually  exposed  to  a  higher 
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'alenree  of  temperature,  it  is  reduced  to  a  firm  transparent  body.  When  solid,  it  ap- 
r aroaches  nearly  to  the  nature  of  fibrin,  and  it  acquires  some  flavour  by  coagulation,  for 
im  its  liquid  state  it  has  little  or  none.  Albuminous  liquids  have  always  a  little  free  soda, 
and  the  white  of  egg  contains  also  a  small  quantity  of  sulphur,  the  latter  of  which  is  the 
-ause  of  its  blackening  a  silver  spoon.  Dr.  Bostocii  has  shown  that  when  one  part  of  dry 
iilbumen  is  dissolved  in  nme  parts  of  water,  the  solution  coagulates  by  heat,  and  becomes 

^  -.olid ;  but  if  the  albumen  amount  only  to  Vj  of  the  liquid,  though  it  coagulates  in  some 

jleo-re'e,  yet  it  does  not  do  so  completely,  but  the  liquid  may  be  poured  from  one  vessel  to iiinother.  When  one  part  of  albumen  is  dissolved  in  1000  parts  of  water,  the  solution 
r-jeconies  cloudy  when  heated.  Uncoagulated  albumen  soon  putrefies,  except  it  be  dried ; 
lout  it  keeps  longer  when  coagulated;  hence  cooked  meat  and  eggs  keep  longer  than 
K.vhen  raw.  The  presence  of  albumen  in  a  solution,  though  not  in  quantity  sufficient  to 
:  ;oagulate  by  heat,  may  be  ascertained  by  putting  in  a  drop  of  the  saturated  solution  of 
.corrosive  sublimate :  if  the  water  contain  only  ̂   part  of  albumen,  a  cloudiness  will 
ijppear.    It  can  fonn  a  soap  with  alkali. 

1768.  Fluids  are  often  clarified  by  means  of  albumen,  through  its  property  of  coagulation. 
When  any  kind  of  it,  as  white  of  eggs,  or  the  serum  of  blood,  is  put  into  a  liquid  that  is 
iiinuddy  from  substances  suspended  in  it,  on  boiling  the  liquid  the  albumen  coagulates 
i:in  a  flocculent  manner,  and,  entangling  with  it  the  impurities,  rises  with  them  to  the 
■uurface  as  a  scum,  or  sinks  to  the  bottom,  according  to  their  weight. 

1769.  Albumen,  when  analysed,  is  found  to  contain  in  100  parts,  carbon,  SO'OO  ;  hydrogen, 
:-'-78  ;  oxygen,  26-67  ;  n^rogen,  15-55. 

1770.  Animal  oil. —  Under  this  head  is  iiicluded  every  species  of  fatty  matter  in  animals; 
land  it  exists  in  a  state  more  or  less  fluid,  or  approaching  to  solidity,  in  various  animals 
rind  in  various  parts  of  their  bodies.  Some  varieties,  as  suet,  have  considerable  solidity, 
land  others,  as  fish  oil,  are  mostly  in  a  liquid  state.  Carbon  and  hydrogen,  with  a  very 
fiiittle  oxygen,  form  the  elements  of  pure  oil,  without  any  nitrogen,  in  which  this  differs 
fnrom  the  rest  of  the  animal  principles.  Indeed,  from  analysis,  it  appears  that  animal  oil 
iss  very  analogous  to  the  fixed  vegetable  oils,  both  in  composition  and  properties.  The 
iiaature  of  the  various  animal  oils  has  been  more  particularly  considered  when  treating  of 
■■ '  Artificial  Light."    See  also  "  Fat,"  Subsect.  8. 

1771.  Osmazome.  —  This  substance  is  procured  from  an  extract  of  meat;  it  was  dis- 
covered by  Thouvenet,  and  is  supposed  to  be  the  principle  that  gives  the  peculiar  flavour 

tco  meat  when  roasted,  or  in  soups.  Berzelius,  however,  does  not  admit  it  to  be  a  distinct 
porinciple,  and  thinks  that  it  is  formed  during  the  culinary  process.  When  procured 
separate  and  pure,  it  has  a  brownish  yellow  colour,  with  the  taste  and  odour  of  soup.  It 
iss  most  abundantly  developed  in  the  outside  of  roasted  meat. 

1772.  Casein.  —  Casein  abounds  in  the  curd  of  milk  coagulated  by  means  of  rennet,  of 
viwhich  cheese  is  made.  It  is  vei'y  analogous  to  albumen,  although  now  considered  as  a 
saeparate  proximate  principle.  (See  "  jVtilk.")  Casein  is  very  easy  of  digestion,  and  is 
Tvery  nutritive. 

Having  now  described  those  proximate  principles  into  which  all  the  parts  of  animals  are 
rcesolvable  without  final  decomposition  taking  place,  we  proceed  to  state  which  of  these 
pprinciples,  and  in  what  proportion,  the  various  parts  of  animals  are  composed  of. 

StmsECT.  3.  —  Skin. 

1773.  All  animals  have  an  exterior  covering  to  protect  them  from  the  sun'ounding 
eblements,  as  well  as  to  perform  other  functions.  In  the  lowest  classes  this  covering  is 
fifrequently  hard  and  crustaceous ;  but  in  the  higher  classes,  it  is  usually  soft  and  pliable, 
lln  man,  as  well  as  in  the  ordinary  quadrupeds  used  among  us  as  food,  it  is  composed  of 
itwo  parts  ;  a  thin  elastic  layer  on  the  outside,  called  the  epidermis  or  cuticle,  and  a  much 
tlhicker  layer  beneath,  called  the  cutis  or  true  skin. 

11     1774.  T7ic  c(i</c/c  is  that  part  which  is  raised  in  blisters,  and  is  easily  separated  from 
"'the  cutis  by  maceration  in  hot  water.    It  is  insoluble  in  cold  water,  and  is  considered  to 

a  modification  of  albumen.    It  has  little  tenacity,  and  is  destitute  of  blood-vessels, 
I  i  ves,  and  fibres  ;  consequently,  has  no  sensibility.    It  is  dissolved  by  alkalies  and  lime. 

I  In  some  of  the  inferior  classes  of  animals  it  tonsists  of  scales  or  plates,  and  in  others  it  is 
I  extremely  soft  and  smooth,  almost  resembling  mucus. 

1775.  The  cutis  or  true  skin,  in  quadrupeds,  is  a  thick  dense  membrane,  composed  of 
liBbres  closely  interwoven,  and  disposed  in  different  directions  like  the  texture  of  a  hat  ; 
tithe  interstices  being  filled  up  with  gelatine,  of  which  the  principal  part  consists.  It  is 
"obviously  organised,  and  is  filled  with  innumerable  blood-vessels  and  nerves,  which  occa- 
ision  its  extreme  sensibility  when  cut. 

Common  glue  is  made  by  boiling  skins,  in  which  process  the  gelatinous  part  is  extracted. 
IThose  skins  that  are  the  most  flexible,  as  that  of  the  eel,  dissolve  the  most  readily,  and 
att'ord  the  greatest  quantity  of  gelatine,  but  make  the  weakest  glue. 
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Sizn  is  a  preparation  made  by  boiling  skin  to  a  jelly. 
Leather  is  likewise  formed  from  skin,  but  it  is  by  combining  the  gelatine  which  it 

contains  with  the  tannin  in  bark,  the  result  being  a  peculiar  substance  which  is  no  longer 
soluble  in  water,  cold  or  hot ;  and  this  constitutes  the  process  of  tanning.  See  "  Gela- 

tine." 
SuBSECT.  4  Cellular  Membrane. 

1776.  This  is  a  very  soft  spongy  substance  that  lies  between  the  shin  and  the  flesh  ;  and  a 
similar  material  is  dispersed  through  every  part  of  the  body,  frequently  entering  into  their 
substance,  connecting  the  several  parts  with  each  other,  and  preserving  them  in  their 
proper  places.  It  is  composed  of  numerous  minute  cells  formed  by  a  very  thin  mem- 

brane, which  are  filled  with  a  fatty  matter,  that  varies  in  quantity  according  to  the 
species  of  animal,  and  the  condition  of  the  individual.  It  is  the  proper  receptacle  of  the 
fat.  In  some  animals,  as  the  ruminating  quadrupeds,  it  is  only  partial ;  but  in  others,  as 
the  hog  and  the  whale,  it  extends,  with  its  fat,  under  the  whole  of  the  skin  :  the  membrane 
itself  consists  partly  of  albumen,  and  partly  gelatine,  and  is  not  soluble  in  water. 

SuBSECT.  5. — Flesh. 

1777.  T7ic  flesh  of  animals,  and  which  is  the  principal  part  employed  as  food,  consists 
entirely  of  the  various  muscles,  the  use  of  which  is  to  enable  them  to  move  and  to 
perform  their  several  functions.  Each  muscle  is  composed  of  a  bundle  of  those  minute 
fibres  which  we  mentioned  when  speaking  of  fibrin.  It  is  bound  together,  or  united  at 
each  end  or  exti-emity,  where  the  fibres  compose  a  firm  close  texture  of  a  silvery  colour, 
and  possessed  of  great  tenacity.  These  terminations,  which  differ  altogether  in  appear- 

ance from  the  muscle  itself,  are  called  tendons  or  sinews.  If  the  muscles  he  examined 
with  care,  it  will  be  seen  that  each  bundle  of  fibres  is  enclosed  in  a  very  fine  membrane, 
and  they  are  often  divided  interiorly  by  other  membranes  into  smaller  bundles ;  also  that 
the  tendons  are  semi-transparent,  very  elastic,  and  strong,  being  securely  fixed  to  the 
bones. 

1778.  Although  it  is  not  absolutely  necessary  to  our  subject,  still  it  will  illustrate  the  nature  of  muscle  to 
show  its  proper  use  in  the  animal  frame,  which  is,  to  perform  the  various 
motions  of  the  body.  The  manner  in  whicli  these  motions  are  efl'ected is  the  following.  The  bones  form  what  is  called  the  skeleton,  and  there 
are  joints  whore  it  is  necessary  we  should  move  certain  p.nrts  at  our  will. 
Let  a  be  the  elbow  joint,  which  is  to  be  bent ;  a  muscle  A,  or,  as  we  hare 
said,  a  bundle  of  fibres,  is  bound  together  or  united  at  each  end  into  a 
tough  substance,  called  a  tendon,  c  and  rf,  and  these  are  fixed,  one  to  each 
bone  of  the  arm,  above  and  below  the  elbow.  Now,  when  we  wish  to 
move  our  arm,  we  can,  merely  by  our  will,  through  means  incomprehen- 

sible to  us,  cause  this  muscle  to  swell  in  the  middle,  and  consequently  to 
contract  in  its  length  ;  the  consequence  of  this  shortening  of  the  muscle  from  d  to  c,  is,  that  the  bone  e  a,  is 
raised  upwards,  and  the  arm  of  course  is  bent.  In  the  same  manner  all  the  motions  of  our  bodies  are  per- 

formed ;  one  end  of  a  muscle  is  fixed  to  one  bone,  and  the  other  end  to  another  bone,  and  our  will  causes  the 
muscle  to  swell  in  the  middle,  or  bc/Jt/  of  the  muscle,  as  it  is  called,  and  thus  give  rise  to  motion. 

1779.  The  fibrous  structure  of  flesh  is  best  seen  in  meat  that  is  dressed,  but  particularly  in 
boiled  meat,  as  veal,  or  leg  of  beef.  The  nature  of  a  muscle  is  easily  perceived  in  cutting 
up  the  leg  of  a  fowl  that  is  sufiiciently  entire  ;  for,  when  meat  is  cut  for  sale,  the  muscles 
are  generally  divided  across,  so  that  portions  of  them  only  are  visible  in  one  piece.  The 
fibres  constitute  what  is  usually  called  the  grain  of  the  meat ;  thus,  we  speak  of  cutting 
across  the  grain  when  we  divide  the  fibres  across.  The  quality  of  meat  is  judged  of,  in 
some  measure,  by  the  coarseness  or  fineness  of  these  fibres :  in  very  large  auimaJs,  as 
the  elephant,  rhinoceros,  &c.,  they  are  very  coarse  and  unpalatable ;  on  the  contrary,  the 
fibres  of  the  flesh  of  very  small  animals,  as  the  mouse,  are  very  small,  and  the  flesh  is 
very  delicate,  and,  although  not  eaten  in  this  country,  was  highly  prized  by  the  luxurious 
inhabitants  of  ancient  Rome,  who  fed  them  for  the  purpose.  It  is  a  curious  fact,  that 
the  actual  fibres  of  flesh  are  so  minute,  that  the  smallest  one  visible  to  the  eye  is  com- 

posed of  many  others,  still  smaller,  laid  close  together. 
1780.  In  the  muscles  is  intermingled  a  small  quantity  of  fat  and  gelatine,  the  proportions 

of  which  is  different  in  those  of  diS'erent  animals,  and  in  different  parts  of  the  same 
animal,  or  according  to  their  condition.  Thus,  flesh  consists  chiefly  of  fibrin,  or  the  pure 
fibre,  which,  as  we  have  stated  above,  is  of  itself  white,  together  with  some  blood,  gelatine, 
a  small  portion  of  albumen,  and  a  large  quantity  of  wafer.  There  is  likewise  a  minute 
portion  of  salts,  as  will  be  seen  by  the  analysis.  By  boiling,  the  gelatine  is  dissolved, 
the  albumen  sets  and  hardens,  a  very  small  portion  of  the  fibrin  is  also  dissolved,  but  the 

greater  part  remains  in  the  fibrous  form. 

1781.  Brrzcti'us  ninrtr  a  cnrrfiil  anah/sis  of  Iran  flesh  :  .ibont  three-fourths  consisted  of  liquids.  The  fol- 
lowhtg  were  the  constituents  which  he  obtained:  In  100  parts,  fibrin,  vessels,  and  nerves.  iri.S  ;  muriate  and 
lactate  of  soda,  I -80;  albumen  and  colouring  matter  of  the  blooil, '2'20;  phosphate  of  soda,  O  OO  ;  cxtrarlive 
matter,  0  16  ;  albumen  holding  iu  solution  phosphate  of  lime,  0  08  ;  water  and  loss,  77-17.  From  this  analysis 
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n'c  perceive  that  the  greater  part  of  a  portion  of  flesh  consists  of  water,  and  tliat  tliere  Is  not  an  ounce  in  a 
uound  of  solid  matter  that  can  be  assimilated  ;  but  this  ounce,  it  may  be  supposed,  is  extremely  nutritive. 

1782.  The  solution  of  the  gelatine  of  flesh  forms  sonp  by  boiling,  and,  from  its  presence, 
iiiquid  soup  is  liable  to  become  sour  in  keeping,  acetous  acid  being  formed. 

1783.  Tlte  flesh  of  various  animals,  as  is  ivell  knoicn,  differs  in  flavour,  and,  in  a  slight 
L  en-ree,  in  composition.  The  quantity  of  blood  in  it  augments  with  the  age  of  the  animal ; 
1  .nd  the  flesh  of  young  animals  contains  more  gelatine  than  of  old  :  that  of  the  same 
j.pecies  varies,  as  has  been  observed  previously,  by  the  circumstances  of  sex,  feeding,  age, 
Uc.    The  digestibility  is  likewise  much  affected  by  the  modes  of  cooking. 

17S4.  77ie  muscular  fibre  is  likewise  possessed  of  a  property  called  contractility,  that  is,  it 
aas  always  a  tendency  to  contract  in  length.  This  is  shown  when  a  muscle  is  divided  across 
miring  the  life  of  the  animal,  or  soon  after  it  is  dead  ;  for  the  wound  opens  very  wide, 
r.-om  the  contraction  of  the  part  on  each  side,  and  this  is  the  basis  of  the  operation  called 
< -imping  in  fish,  which  is  cutting  across  to  cause  the  fibres  to  shrink  and  become  firmer, 
"i'he  state  of  the  fibre  after  death  is  also  influenced  by  the  manner  in  which  the  aaimal 
las  been  killed.  If  it  be  killed  suddenly  while  in  full  health,  the  muscles  are  firm  and 
^Dntracted,  and  they  remain  a  long  time  rigid  without  undergoing  putrefaction  ;  whereas, 
111  the  contrary,  if  death  ensue  after  violent  exercise,  the  muscles  are  relaxed  and  soft, 
nve  lost  all  their  contractility,  and  much  sooner  become  putrid.  This  is  the  origin  of 
me  barbarous  practice  of  baiting  cattle  previous  to  slaughtering  them,  in  order  tojnake 
me  flesh  tender. 
1785.  The  liability  of  flesh  to  become  putrid,  Hatchett  supposes,  is  chiefly  owing  to  the 

'latine ;  for,  when  this  is  removed,  the  remainder  of  the  fibres,  if  dried,  is  not  liable  to 
iitrefy.  When  flesh  is  submitted  to  combustion  by  fire,  all  the  proximate  principles  are 
^composed,  and  the  elementary  principles  are  dissipated,  except  perhaps  the  carbon,  which 
"jnains  in  the  form  of  a  black  cinder. 
:1786.  Tendons  consist  chiefly  of  gelatine  with  a  little  albumen;  consequently,  they 
-•ssolve  partly  in  long  boiling. 

SuBSECT.  6  Bone. 

11787.  Bones  compose  the  solid  frame-work  of  the  body  :  they  are  the  fixed  joints  against 
haich  the  muscles  act  to  produce  motion.    When  a  bone  is  divided  longitudinally,  so  as 
disclose  its  internal  structure,  we  observe  that  the  external  part  is  the  most  compact, 

lid  "the  interior  more  cellular  or  spongy.  The  proportion  of  the  compact  to  the  cellular 
rrt  depends  upon  the  particular  bone  and  tlie  species  of  animal,  as  likewise  upon  its 
I'B,  the  bones  of  young  animals  being  softer,  and  those  of  older  animals  becoming  more 
iinse.  Certain  parts  of  bones  also  are  hollow,  or  filled  up  only  by  a  very  open  texture 
nasisting  of  minute  fibres  crossing  like  net-work.  In  the  cavities  of  bones  the  marrow 
icontained,  and  aU  through  the  spongy  or  cellular  substance  there  is  dispersed  more  or 
-s  of  an  oily  matter,  very  analogous  to  marrow,  but  more  fluid. 
11788.  When  bones  are  examined  chemically,  they  are  found  to  consist  chiefly  of  an 
■thy  base,  called  phosphate  of  lime,  which  is  lime  and  phosphoric  acid.  Of  this  material, 

:  ;ether  with  cartilage,  the  skeleton  of  the  bone  is  composed  ;  and  the  numerous  minute 
■Is  and  interstices  are  filled  up  with  gelatine,  and  the  oily  matter  above  mentioned, 

i  1 789.  The  structure  of  bone  and  the  existence  of  the  phosphate  of  lime  may  be  easily  shown. 
aa  bone  be  burned  in  the  fire,  it  will  generally  at  first  flame  and  become  black  in  the 
«ae  manner  as  flesh  ;  this  arises  from  the  combustion  of  the  oily  matter  contained  in  the 
'ities  or  cancelli  of  the  bone  ;  and,  as  the  hydrogen  of  the  oil  is  the  elementthat  affords 
1  flame,  when  that  is  dissipated,  much  of  the  carbon  is  left,  which  gives  the  black  colour 
iilialf-burnt  bones  ;  but,  by  a  continuance  of  the  heat,  the  carbon  likewise  flies  off,  and 

bone  will  become  red-hot;  in  this  state  it  consists  only  of  phosphate  of  lime,  deprived 
j'all  the  animal  cement.    When  the  bone  cools,  it  will  be  of  a  white  colour,  and  then 
internal  structure  may  be  easily  obsei-ved  by  breaking  it  across,  and  viewing  it  through 

DQagnifying  glass.  This  white  substance,  when  ground  to  powder,  is  called  bone-ash, 
I .  is  used  for  various  purposes  ;  among  others,  polishing,  under  the  name  of  burnt 
•  tshom. 
:7yo.  When  bones  are  broken  to  pieces  and  boiled  for  a  considerable  time  in  water,  the 
aitiue  and  oily  matter  are  extracted,  the  latter  rising  to  the  surface  as  fat,  leaving  only 

cartilage  with  the  earthy  matter,  which  are  not  soluble  in  water  or  scarcely  so;  and 
rry  cook  knows  how  to  procure  a  certain  portion  of  gravy  by  this  means.  The  ex- 
"tion  of  the  .soluble  part  is  much  promoted  by  rasping  the  bones,  since  thus  all  the 
-s  in  which  it  is  contained  are  laid  open  ;  while  the  bones  are  only  broken  in  pieces,  the 
later  part  of  the  gelatine  remains  still  locked  up  in  the  hard  substance  of  the  boue.  A 
:  hod  of  extracting  the  whole  of  the  gelatine  for  the  purpose  of  soup  will  be  shown  when 
lUting  of  "  Soup  from  Bones." 
01.  T/w /jonrs  of  ciittii' slaui^btcn-d  in  London 
ssary  to  consume  them  from  lUnc  to  time.    Tliis  process  was  reserved  lor  some  lioly  tlay,  or  period  of 
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public  rejoicing,  when  faggots  and  combustible  materials  were  collpcted  for  the  purpose  of  illumination  At 
I.vnr.  .-""".'h  "P"'""''  '  '"J"'^  P'.'rpc.ses.  Tlu-y  are  useful  to  mechanics 'when  ivory  "  oul  1  be  to, expensive ;  they  are  essential  m  tlie  lormation  of  sal-ammoniac  and  phosphorus  ;  produce  an  oil  mucli  u'ed by  coacli  and  harness  makers,  called  neat's  foot  oil,  and.  wlien  ground  toi.iwder,  form  a  valuable  manu  e  &c Snice  bones  with  us  can  be  so  profitably  employed,  perhaiis  it  is  not  desirable  to  imitate  our  continental neighbours  m  malving  soup  Irom  them,  particularly  as  this  is  not  a  la»ourite  food  in  li ngiand. 

ScBSECT.  7  Cartilage. 

The  ends  of  the  bones  at  the  joints  are  capped  by  a  smooth  white  substance,  somewhat 
softer  than  themselves,  upon  whicli  they  move  and  turn  ;  this  is  cartilage.  It  is  the  first 
part  of  the  bone  which  is  formed  in  the  foetus  state  of  the  animal,  and  the  earthy  part begins  afterwards  to  be  deposited  when  the  animal  comes  into  the  world,  and  obtains  food. 
Cartilage  consists  of  coagulated  albumen  with  a  very  little  gelatine,  and  therefore  is  not 
soluble  in  boiling  water,  except  by  long-continued  boiling  under  pressure.  In  very  young 
animals  the  bones  are  almost  all  cartilage,  the  elasticity  of  which  is  the  reason  that  they 
are  so  little  hurt  by  a  fall :  as  animals  advance  in  age,  the  bones  become  harder  and  more 
brittle,  having  more  albumen  and  earthy  matter,  and  less  of  gelatine.  In  some  fishes,  as 
in  the  skate,  the  bones  are  entirely  cartilaginous. 

1792.  Teeth  consist  of  the  same  material  as  bone,  except  the  enamel  on  the.  exterior, 
which  is  phosphate  of  lime  and  carbonate  of  lime,  in  the  proportion  of  78  parts  of  the 
former  and  G  of  the  latter. 

1793.  Jvoi-t/  is  nearly  the  same  as  bone,  with  a  large  proportion  of  gelatine. 
1794.  Horn  differs  from  bone  in  containing  scarcely  any  phosphate  of  lime,  being  com 

posed  almost  entirely  of  coagulated  albumen  with  a  very  little  gelatine;  they  are  therefore 
not  much  different  from  cartilage.    Horns  soften  by  heat,  so  as  to  be  moulded  into  any 
form,  but  do  not  dissolve  in  boiling  water.    The  horns  of  some  animals,  as  those  of  tli 
ox,  are  hollow,  and  have  the  central  cavity  filled  up  by  a  bony  part  called  the  core.  Th 
horn  of  the  stag,  however,  is  a  remarkable  exception  ;  it  differs  entirely  from  the  horns 
the  ox  or  sheep,  being  more  analogous  to  bone,  and  consisting  of  much  gelatine,  wi 
some  phosphate  of  lime  ;  hence,  as  was  observed  before,  it  is  soluble  in  water,  and  from 
is  made  hartshorn  jdly. 

1795.  Hoofs,  nails,  feathers,  hair,  and  wool,  are  verj'  similar  to  horn  in  their  com 
position. 

SuBSECT.  8. — Fat. 

1796.  Fat  is  an  animal  oil  of  various  dcf/rces  of  consisfenci/,  according  to  the  hind  of  anima 
or  the  particular  part  of  the  body  in  which  it  is  situated.  It  is  contained  in  the  minute 
cells  of  the  cellular  tissue  or  texture  above  mentioned  ;  and  is  chiefly  collected  between 
the  skin  and  the  muscles,  or  in  the  interstices  between  the  muscles,  or  round  the  viscera. 
While  the  fat  remains  in  the  living  body,  it  is  always  in  a  fluid  state,  or  semi-fluid ;  but 
its  consistence  changes  when  it  is  extracted  and  exposed  to  the  common  temperature  of 
the  atmosphere.  When  examined  by  a  powerful  microscope,  this  fat  or  animal  oil  is  seen 
to  be  contained  in  extremely  minute  hollow  cases,  which  are  of  different  shapes,  spherical, 
or  even  polygonal,  according  to  the  animal,  as  in  man,  oxen,  sheep,  and  other  quadrupeds. 
The  case  itself  resembles  the  nature  of  spermaceti. 

1797.  Of  the  varieties  of fat  in  qnadrupcds  suet  is  the  firmest;  the  next  in  hardness  is  the 
fat  of  bones,  and  the  next  to  that  the  fat  in  the  muscles.  The  fat  of  the  hog  is  the  least 
solid.  The  fat  of  birds  has  little  solidity,  and  in  many  species  it  is  always  fluid  :  this  is 
usually  distinguished  by  the  term  grease,  as  goose  grease.  The  fat  of  fish  is  always  an 
oil  or  fluid,  except  spermaceti. 

1798.  Suel  is  the  fat  which  invests  the  kidneys  of  oxen  or  sheep.  The  internal  fat  of 
all  ruminating  animals  is  harder  than  that  of  others,  and  is  slightly  brittle  :  when  melted 
and  separated  from  the  membranes  in  which  it  is  contained,  it  constitutes  tallow. 

1799.  Lard  is  the  fat  of  the  hog  separated  in  the  same  manner.  It  differs  from  suet 

little,  but  in  being  of  a  softer  consistence.  Its  use  to  the  cook  is  well  known.  The  hog's ard  that  is  sold  in  bladders  is  ])repared  by  chopping  the  raw  lard  fine,  or  rather  rolling 
t  out  to  break  the  cells  in  which  the  fat  is  lodged,  and  then  melting  the  fat  by  a  water- 
■jath  or  other  gentle  heat,  and  straining  it  warm  into  bladders ;  or  by  melting  the  raw 
jard  in  water,  and  skimming  it  off  when  cold  ;  but,  by  the  latter  process,  a  quantity  of  water 
is  always  contained  in  it,  and  this  kind  of  lard  grows  sooner  rank  that  when  melted  by 
itself. 

1800.  To  olilnin  animal  fat  in  general  in  a  pure  state,  it  is  to  be  melted  and  strained  from 
the  investing  membranes,  and  a  little  water  is  tidded,  while  melting,  to  prevent  its  being 
scorched.  When  thoroughly  purified  it  is  white,  inodorous,  and  tasteless,  while  quite  fresh, 

and  is  then  very  analogous  to  fixed  vegetable  oil,  (see  Sect.  10,  Chap.  VII..  Hook  \\\.): 
it,  however,  becomes  sooner  rancid  than  the  latter  if  exposed  to  the  air,  a  change  which 

is  owing  to  an  absorption  of  oxygen,  and  the  consequent  formation  of  an  acid,  which  is 
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jamed  the  sebacic  acUl,  or  acid  of  fat.  If  this  acid  is  abstracted  by  washing  by  means  ot 
vater,  the  sweetness  of  the  fat  may  be  sometimes  restored. 

1801.  Different  kinds  offal  liquefy  at  different  temperatures:  lard  melts  at  97°  ;  tallow 
^'eqiiires  a  heat  somewhat  greater ;  but  the  fat  extracted  from  suet  by  boiling  requires 
.27°  to  liquefy  it.  The  great  inflammability  and  the  bright  white  light  it  gives  while 
ijumins  renders  the  most  solid  kind,  tallow,  eminently  serviceable  for  producing  artificial 

li^ht.  '^Tallow  itself  will  not  inflame  :  it  is  only  the  vapour  of  tallow  that  inflames  ;  and 
Undoes  not  boil  till  it  is  heated  to  400°.  Fat  acts  upon  some  metals  ;  thus,  if  copper  be 
aovered  with  it,  the  surface  soon  becomes  green,  and  a  poison  is  formed. 

1802.  It  is  now  /mown  that  fat  is  not  to  be  regarded  as  a  simple  principle,  but  as  consisting  of 
»wo  distinct  principles,  which  may  be  separated  from  each  other,  a  fact  which  we  stated 

wefore,  when  treating  on  "Candles."  One,  called  stearine,  is  always  solid  at  the  ordinary 
eamperature,  and  mehs  at  100°  ;  when  pure  it  is  white,  brittle,  and  without  taste  or  smell : 
hhe  other,  an  oily  substance,  more  fusible,  is  called  elain,  and  is  always  fluid  at  the  com- 
Uiion  temperature,  becoming  solid  at  45°  :  it  is  generally  of  a  yellow  colour. 

1803.  These  two  principles,  elain  and  stearine,  exist  in  very  different  proportions  in 
various  fatty  substances,  as  will  appear  from  the  following  table. 

Elain. Stearine. 
.  CO 40 Goose  fat 
.  37 

63 
Ducli's  fat 

.  62 38 Turkey's  fat .  24 

76 

Olive  oil 
.  74  . 

-26 Almond  oil 

Elain.  Stearine. 
.  48  32 
.  72  28 .  74  26 
72  28 

liButter  made  in  summer 
ITOitto  in  winter 
IHogs'  lard  . 
I'^Beef  marrow  . 
JiMutton  marrow       .         .         .  74    .       .26       I  Almond  oil    .        .         .         .76  24 

The  steai-ine  and  elain  seem  to  be  mechanically  mixed  in  animal  fats,  for  they  can  be 
>>btained  in  a  separate  state  merely  by  squeezing  tallow  between  folds  of  blotting  paper  : 
lae  elain  is  absorbed  by  the  paper,  and  the  stearine  remains  by  itself  as  a  solid.  To  pro- 
aare  the  elain  by  itself,  the  paper  which  has  absorbed  it  must  be  soaked  in  warm  water, 
Dod  the  oil  will  swim  upon  the  top.  It  is  the  elain  which  gives  the  peculiar  smell  to  the 
various  fatty  substances,  and  tallow  deprived  of  it  is  both  more  solid  and  white,  without 
niy  smell.  This  discovery  has  been  applied  to  the  improvement  of  candles.  They  may 
so  be  separated  from  each  other  by  means  of  alcohol.  If  fat  oil  be  boiled  in  alcohol  the 
earine  crystallises  as  the  spiiit  cools,  and  the  elain  remains  in  the  solution.  See  farther 
nnder  "  Soap." 
1804.  Marrow  differs  from  other  fat  only  in  the  fineness  of  the  membranous  texture  in 

hhich  it  is  contained,  the  fluidity  of  the  oil,  and  its  situation  within  the  bones. 
1805.  Fat,  as  well  as  all  fixed  oils,  is  difficult  of  digestion,  particularly  by  weak 

;oomachs,  and  therefore  is  not  proper  for  dyspeptics.  It  is  apt  to  cause  bile  in  the 
nomach.  But  fat  is  rendered  still  less  digestible  when  subject  to  high  temperatures  in 
lume  culinary  processes,  as  in  frying.  All  meats  and  fish  that  contain  much  oil  or  fat  are 
Dt  "  to  lie  heavy  at  the  stomach,"  as  it  is  called,  or,  in  other  words,  to  be  difficult  of 
Ingestion  ;  and  then  they  are  apt  to  occasion  heartburn  and  other  injurious  effects.  It  is 
ijought,  however,  that  bacon  and  salt  pork  are  more  easily  digested  than  fresh  fat. 

SuBSECT.  9. — Blood. 

11806.  Blood  consists  of  two  parts ;  the  coagulum,  clot,  or  crassameiituni;  and  the  serum. 
i  is  well  known  that  blood,  soon  after  it  is  drawn,  separates  into  these  spontaneously, 
hhe  coagulum  is  the  part  which  becomes  solid,  and  contains  the  red  colour ;  it  consists  of 
cceedingly  minute  coloured  globules,  to  be  seen  only  by  a  good  microscope ;  these  float 

a  transparent  fluid.  The  red  globules  themselves  consist  of  fibrin  and  albumen, 
cording  to  Berzelius,  and  the  colourless  serum  consists  of  albumen  dissolved  in  a  saline 
liiid.  The  coagulum  of  blood  is  very  analogous  to  flesh,  and  seems  to  possess  equal 
itritive  properties.  The  serum  is  very  analogous  to  the  white  of  egg,  and,  like  it, 

ulates  by  heat.  It  contains  no  gelatine.  The  red  colour  of  the  globules  appears  to 
1  owing  to  a  peculiar  colouring  matter  ;  and  it  may  be  removed  by  washing  the  coagulum 
leatedly  in  water  :  the  coagulum  will  then  appear  of  a  whitish  colour,  being  pure  fibrin. 
;e  blood  of  animals  is  used  as  food,  and  is  very  digestible  and  wholesome  :  that  of  the 
ig  and  of  the  ox  is  used  for  making  black  puddings  ;  as  likewise  that  of  the  goose  in 

le  places. 
SuBSECT.  10.  —  Mucus. 

11807.  Mucus  is  a  substance  generally  liquid,  and  which  appears  to  be  employed  by  nature 
•  the  purpose  of  lubricating  moveable  parts,  or  of  protecting  them  from  the  action  of 
I'ler  substances.  It  has  a  resemblance  to  gelatine,  but  is  distinguished  from  it  by  being 
uble  in  cold  water,  and  not  gelatinising  or  becoming  jelly  ;  nor  is  it  coagulable  by 

iat  like  albumen.  Mucus  is  coagulated  by  subacetate  of  lead,  which  does  not  affect 
llatine.  It  is  in  too  small  quantity  to  be  considered  as  very  important  in  the  subject  of yd. 
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SuBSEOT.  11  Shell. 

1808.  Shells  of  eggs,  of  ot/sters,  mussels,  periwinkles,  and  other  animals  of  the  moUuscoiui 
class,  differ  from  hone  in  consisting  of  carbonate  of  lime,  or  the  same  substance  as  chalk, 
witli  a  little  animal  matter :  when  they  are  burned  in  the  fire  they  give  a  very  pure 
qiiiekluue.     A  few  shells  contain  also  a  little  phosphate  of  lime. 

The  crustaceous  coverings  of  crabs,  lobsters,  &c.,  consist  of  phosphate  of  lime  and  car- 
bonate of  lime,  with  a  little  animal  matter. 

Sdbsect.  12. — Internal  Organs. 

1809.  The  various  internal  organs,  as  the  heart,  lungs  usually  called  lights,  liver,  sweet- 
bread, kidneys,  Sfc,  consist  of  fibrin,  gelatine,  albumen,  &c.  in  ditFerent  proportions, 

according  to  the  particular  organs,  which,  intermixed  with  blood-vessels  and  nerves,  are  too 
various  to  describe  in  detail.  The  heart,  liver,  and  kidneys,  are  not  of  such  easy  digestion 
as  meat  in  general :  but  the  sweetbread  is  a  favourite  dish  for  convalescents.  Few  things 
are  so  readily  digested  as  tripe,  which  is  the  stomach  of  ruminating  animals,  as  the  cow. 

1810.  It  is  proper  to  mention  that  eminent  physicians  have  stated  it  as  a  well-known  fact 

that  "  the  bodies  of  animals  who  are  diseased  are  capable  of  communicating  fatal  diseases 
to  the  humau  species;  "  and  Dr.  Paris  observes,  that  "experience  has  shown  that  such 
animal  poison  is  particularly  energetic  in  those  parts  that  are  commonly  called  the  offals, 
in  which  term  are  included  the  intestines."  To  account  for  the  deleterious  changes  of 
which  those  parts  appear  to  be  occasionally  susceptible,  it  is  not  in  the  least  necessary  to 
suppose  that  the  animal  died  in  a  state  of  disease.  We  are  informed  by  Dr.  Kerner  of 
Wurtemburg  that  the  smoked  sausages,  which  constitute  so  favourite  a  repast  in  his 
country,  often  cause  fatal  poisoning.  In  one  instance  thirty-seven  persons  died  out  of 
seventy-six  who  had  eaten  them  ;  and,  though  the  most  able  chemists  analysed  the  meats, 
no  trace  of  any  known  poison  could  be  discovered.  The  following  details  respecting 

this  remarkable  fact  are  from  Professor  Graham's  work  on  "  Chemistry."  "  In  Wurtemberg 
the  sausages  are  prepared  from  very  various  materials.  Blood,  liver,  bacon,  brains,  milk, 
bread  and  meal,  are  mixed  together  with  salt  and  spices  ;  the  mixture  is  then  put  into 
bladders  or  intestines,  and,  after  being  boiled,  is  smoked.  When  these  sausages  are  well 
prepared  they  may  be  preserved  for  months,  and  furnish  a  nourishing  savoury  food  :  but 
when  the  spices  and  salt  are  deficient,  and  particularly  when  they  are  smoked  too  late,  or 
not  sufficiently,  they  undergo  a  peculiar  kind  of  putrefaction,  which  begins  at  the  centre 
of  the  sausage.  Without  any  appreciable  escape  of  gas  taking  place,  they  become  paler 
in  colour,  and  more  soft  and  greasy  in  those  parts  which  have  undergone  putrefaction,  and 
they  are  found  to  contain  free  lactic  acid  or  lactate  of  ammonia,  —  products  which  are 
universally  formed  during  the  putrefaction  of  animal  and  vegetable  matters.  The  death 
which  is  the  consequence  of  poisoning  by  putrefied  sausages  succeeds  very  lingering  and 
remarkable  symptoms.  There  is  a  gradual  wasting  of  muscular  fibre,  and  of  all  the 
constituents  of  the  body  similarly  composed.  Sausages,  in  the  state  here  described, 
exercise  an  action  upon  the  organism,  in  consequence  of  the  stomach  and  other  parts 
with  which  they  come  in  contact  not  having  the  power  to  arrest  their  decomposition :  and 
entering  the  blood  in  some  way  or  other,  while  still  possessing  their  whole  power,  they 

impart  their  peculiar  action  to  the  constituents  of  that  fluid."  Similar  effects  have 
occurred  in  Paris  ;  and  it  has  been  conjectured  that  animal  matter  in  peculiar  states  of 
disease  or  decomposition  may  constitute  an  actual  poison,  hitherto  not  understood,  and 
only  evinced  by  casual  effects.  Sir  Benjamin  Brodie  has  remarked  that  on  several 
occasions  he  has  met  with  evidence  of  the  acrid  and  poisonous  nature  of  "  dog's  meat," 
as  sold  in  the  streets  of  London,  which  manifested  itself  by  producing  ulcerations  of  a 
peculiar  and  distinct  character  on  the  hands,  accompanied  by  swellings  in  the  axilla. 

Sect.  III. 

ANIMALS  USED  FOR  FOOD  CONSIDERED  AS  INFLUENCED  BY  SIZE,  AGE,  SEX,  SEASON. 
MODES  OF  FEEDING,  ETC. 

1811.  Size.  — As  a  general  rule,  the  flesh  of  the  largest  animals  is,  as  might  be  expected, 
of  a  large  fibre,  or,  as  it  is  called,  coarser  in  the  grain,  and  less  palatable  than  that  of 
smaller  animals.  The  flesh  of  the  elephant  and  rhinoceros  have  been  found  to  be  very 
coarse,  but  we  know  little  of  their  properties,  being  scarcely  known  as  food.  Even  the 
larger  kind  of  oxen  afibrds  coarser  beef  than  the  smaller  breeds.  Mutton  is  more  delicate, 

in  general,  than  beef:  and,  descending  to  much  smaller  animals,  mice  are  said  to  be  parti- 
cularly good  eating.  The  same  observation  will  apply  to  birds  and  fish;  the  larger,  in 

general,  being  the  coarsest  food,  and  the  smaller  more  delicate  and  tender :  but  it  does  not 
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ippear  that  the  nutvitive  qualities  are  in  proportion  to  the  fineness  of  the  fibre  and  the 
elicacy  of  the  meat. 
1812.  Age.  —  In  general  the  young  animals  of  any  species  are  more  gelatinous  than  the 

ider  of  the  same  species ;  hence  their  flesh  is  more  soluble,  and  yields  more  to  the  action 
■  boiling  water;  boils  more  tender,  and  is  more  nutritive  to  weak  stomachs  than  that 
"older  animals;  but  as  they  increase  in  age,  the  gelatine  gradually  diminishes  ;  they 
mtain  more  fibrin,  albumen,  and  osmazome  ;  hence  the  flesh  affords  a  stronger  food, 
.'id  has  more  flavour,  until  age  again  destroys  these  qualities,  and  rendej-s  it  stringy, 
■\-y,  and  indigestible.  By  the  increase  of  albumen  the  membranes  become  more  solid, 
lid  motion  more  difficult;  and  at  last,  sometimes  the  ossification  of  those  parts  takes  place, 
iut  though  the  flesh  of  young  and  old  animals  vary  considerably  in  their  properties, 
i;:me  being  too  soft  and  flabby,  and  otliers  too  tough,  yet  at  no  period  of  life  is  it 
wsolutely  unwholesome,  provided  the  animals  are  in  a  healthy  state.  Calves  and  lamhs 
^e  seldom  killed  until  they  arrive  at  a  certain  age,  on  account  of  deficiency  of  flavour. 
I  young  animals  not  only  is  the  fibrin  more  tender  and  delicate,  but  the  fat  in  quad- 
ifpeds  is  distributed  differently  from  what  it  is  when  they  are  older.  In  the  latter  case, 
■/is  chiefly  collected  in  layers  external  to  the  muscles  ;  in  the  former,  it  is  more  dispersed 
rrough  the  muscles,  so  as  to  give  the  flesh  a  marbled  appearance,  which  renders  it 
.ore  desirable  for  the  table.  This  mixture  or  marbling  never  happens  in  birds.  But 
oough  the  flesh  of  young  animals  is  more  tender,  it  is  not  always  more  digestible  ;  on 
te  contrary,  veal  is  less  digestible  than  beefi  lamb  than  mutton.  Birds  are  most  easily 
iTJested  when  )'oung.  It  is  on  account  of  the  greater  proportion  of  gelatine  contained  in 
ri  calf  than  in  the  full-grown  animal,  that  the  feet  of  the  former  are  employed  for  preparing 
^•ong  jellies  ;  and  every  one  must  have  observed  how  much  more  gelatine  is  contained 
1  the  soup  made  from  veal,  than  in  that  from  beef. 
11813.  Sex. — The  flesh  of  the  female  is  almost  always  more  delicate  and  finer  gi'ained 
lan  that  of  the  male,  which  is  often  strong  tasted. 
IBy  a  particular  process  in  reference  to  sex  at  an  early  age,  in  all  animals,  quadrupeds, 
ri'ds,  and  even  fishes,  a  remarkable  alteration  takes  place  in  the  flesh.  It  is  much 
j'proved  for  the  table,  becoming  fatter,  larger,  more  tender,  and  more  easy  of  digestion  ; 
rare  is  also  a  greater  deposition  of  fat  between  the  fibres,  as  we  see  in  the  ox,  capon, 
lUlet,  &c. 

11814.  Season.  —  It  is  well  known  that  certain  kinds  of  animal  food  are  not  always  in 
ttson,  that  is,  equally  good  at  all  times  of  the  year.  This  is  owing  to  many  causes, 
wording  to  the  species  of  animal.  The  abundance  or  scarcity  of  food  at  particular 
asons  affects  the  condition  of  some  kinds  :  thus  full-grown  cattle,  in  general,  are  in  the 
fit  condition  in  the  first  winter  months,  in  consequence  of  their  having  had  the  advan- 

e  of  plenty  of  fresh  summer  food.     After  that,  the  turnips  and  other  vegetables 
which  they  are  fed  in  consequence  of  the  deficiency  of  grass,  injures  the  flavour 
the  meat ;  and  in  spring  it  becomes  lean  from  bad  or  insufiicient  provender.  It 
so  managed,  that  tolerable  beef  and  mutton  are  always  to  be  had  in  London,  and  they 
•  there  never  absolutely  out  of  season  ;  yet  they  are,  in  general,  best  in  November, 
vcember,  and  January.    Females,  in  general,  are  out  of  season  when  they  are  suckling, 
shave  lately  suckled.    The  condition  of  quadrupeds  is  not  much  affected  during  the 
t  months  of  pregnancy,  and  the  time  when  they  are  most  in  season  is  that  when  the 
nig  have  acquired  the  proper  age  for  being  killed.    This  is  naturally  in  the  summer 
ths.  when  lamb,  veal,  kid,  and  fawn,  are  most  abimdant.    Though  there  is  a  season 
•  year  when  each  species  of  animal  is  more  naturally  inclined  to  breed,  yet,  by  treat- hem  in  a  certain  manner,  this  season  may  be  advanced  artificially.    Thus  breeders 

ii  ive  to  procure  lamb,  as  an  article  of  luxury,  as  early  as  November  and  December  ; 
ain  breeds,  as  the  Dorsetshire,  are  selected  for  this  purpose  ;  on  the  contrary,  by 

I  I'P'Dg  the  ewes  on  cold  poor  hill  pnsture,  the  lambing  season  is  retarded. 
-815.  "Fhe  manner  in  which  animals  are  fed,  and  the  food  upon  which  they  are  kept. .  ct  considerably,  as  we  might  expect,  the  fatness  and  flavour  of  the  flesh  and  its  fitness 
inutriment.     The  improvement  of  animals  by  careful  breeding  has  been  very  consi- Jible  ;  but  it  has  not  always  the  same  objects  in  view.    Some  of  the  methods  affect  the 
■  of  animals  ;  but,  though  these  produce  a  greater  quantity,  they  do  not  aKvays  improve 
iquality  of  the  flesh.    Thus  sheep  fed  in  the  rich  pastures  of  Lincolnshire  grow  large 
fat,  and  produce  much  wool  ;  but  the  meat  is  coarse,  insipid,  and  rank,  compared 

.1  smaller  breeds.    The  flesh  of  well-formed  small  animals,  both  of  cattle  and  sheep, I  ler  grained,  has  a  finer  flavour,  is  more  intermixed  or  marbled  with  fat,  and  aflbrds 
iier  gravy,  than  that  of  large  animals  of  the  satne  species.    It  is  well  known  that  the 
sh  mutton  fed  on  the  hills,  where  there  is  short  grass  and  wild  herbs,  is  high-flavoured I  tender  without  being  fat. 
ihe  flesh  of  all  cattle  fed  in  stalls,  particularly  when  oil-cake  is  used,  is  not  of  so  fine 
vour.  and  in  some  cases,  probably,  not  so  wholesome,  as  of  those  which  have  daily 
•cise  in  the  open  air,  since  the  fat  produced  by  confinement  is  often  a  species  of  disease. B  b 
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Fresh  air  and  exercise  are  essential  to  the  life  and  health  of  every  liviug  creature  •  and this  IS,  no  doubt,  one  reason  why  the  mutton  from  sheep  fed  upon  downs  and  mountains 
which  have  a  long  way  to  roam  for  food,  is  superior  to  any  other  in  high  flavour,  althou"-h' It  be  lean.  Methods  of  fattening  are  often  resorted  to,  unnatural,  and  even  cruel.  Some 
of  the  means  depend  upon  supplying  the  animals  with  a  great  quantity  of  food,  and  de- 

priving them  of  exercise.  Ducks  and  geese  are  prevented  from  going  into  the  water which  would  hinder  them  from  becoming  fat.  Fowls  are  fattened  for  the  London  market 
by  keeping  them  in  a  dark  place,  and  cramming  them  with  a  paste  made  of  barley  meal, 
mutton  suet,  with  some  treacle  or  coarse  sugar  mixed  with  milk,  which  in  a  fortnight  has 
the  desired  effect.  If  kept  in  this  manner  for  a  longer  time,  the  fever  that  is  brought  on 
by  this  mode  of  treatment  renders  the  flesh  red,  and  often  kills  them.  The  flesh  of  poultry fed  in  this  way  is  never  so  well  flavoured  as  when  they  run  loose  in  the  barn  vard.  and probably  it  is  not  so  salubrious. 

1816.  The  meAhods  resorted  to  by  epicures  to  produce  an  unnatural  enlargement  of  parti- 
cular parts  of  some  animals — as  the  livers  of  geese  and  turkeys  —  are  so  cruel  that  we  do 

not  think  it  necessary  to  record  them,  as  we  never  wish  to  see  the  palate  gratified  at  the 
expense  of  so  great  a  loss  of  feeling  as  must  be  the  result  of  such  practices. 

1817.  Animals  .seldom  become  fat  in  their  ivild  state;  but,  from  the  quantity  of  exercise  j 
■which  they  take,  and  the  free  air  which  they  breathe,  they  are,  generally  speaking,  in  a more  healthy  condition  than  those  which  are  domesticated  ;  and  their  flesh,  though 
tougher,  more  fibrous,  and  sinewy,  has  often  a  higher  flavour,  and  is  more  nutritive. 
Their  good  qualities  as  food  are  improved  by  exercise  previous  to  their  being  killed,  as 
is  the  case  in  the  hunting  of  game.  Wild  birds  are  more  highly  flavoured  than  fowls 
■which  are  domesticated. 

1818.  Tlie  mode  of  killing  animals  has  a  considerable'  influence  upon  the  quality  and  fla- vour of  the  flesh.  Animals  that  die  a  natural  death  should  never  be  eaten,  as  their  death 
is  generally  the  consequence  of  disease,  and  their  flesh  is  then  unwholesome  ;  and  it 

•was  a  wise  injunction  of  the  Jewish  legislator  not  to  use  these  as  food.  This  observation, 
however,  does  not  apply  to  the  case  of  animals  being  killed  by  accident,  as  by  being 
drowned,  hanged,  or  fi-ozen,  by  a  fall,  or  by  a  ferocious  animal  these  are  only  defective 
in  being  not  at  all  or  imperfectly  bled,  which  is  the  case  with  those  that  are  snared,  and 
"with  such  as  are  killed  by  hounds. 

AVhatever  exhausts  or  destroys  suddenly  the  irritability  of  the  living  muscular  fibre 
tends  to  induce  rapid  decomposition :  thus,  when  animals  are  killed  by  lightning,  putre- 

faction soon  takes  place. 
This  is  the  case  likewise  with  animals  killed  after  being  long  hunted  :  the  violent  exer- 

cise they  undergo  exhausts  the  irritability,  and  causes  the  fibre  to  be  less  rigid,  or  more 
tender,  after  death,  from  the  greater  liability  to  decomposition.  Formerly  it  was  a  bar- 

barous custom,  sanctioned  by  an  express  law,  that  all  bulls  were  hunted  or  baited  with 
dogs  previous  to  being  slaughtered,  from  the  known  fact,  that  baiting  or  hunting  had  the 
effect  of  rendering  the  meat  more  tender  ;  but  this  cruel  and  dangerous  practice  is  now 
very  properly  laid  aside.  The  completeness  of  the  bleeding,  or  emptying  the  vessels  of 
blood,  appears  to  be  important ;  as,  when  the  meat  has  not  been  well  bled,  it  changes 
sooner,  and  is  dark  coloured.  Veal  and  pork,  particularly,  depend  much  upon  the  bleed- 

ing for  their  whiteness  ;  accordingly,  most  of  the  animals  slaughtered  for  food  are  either 
bled  to  death,  or  are  bled  as  soon  as  possible  after  being  killed  in  some  other  way.  The 
Jews  bleed  their  meat  more  completely  than  Christians,  on  account  of  their  law  which 
forbids  them  to  eat  blood. 

1819.  The  method  of  slaugh/erii'g  large  animals  amongst  us  is  this :  —  Tlipy  are  commonly  kept  vrithouC 
food  for  some  time  ;  ijecause,  if  killed  witli  full  stomachs,  their  flesh  is  considered  not  to  keep  well.  Oxen  arc 
made  to  fast  for  two  or  three  days  ;  smaller  animals,  as  calves  and  sheep,  for  a  d,iy:  but  if  this  practice  be 
carried  too  far,  the  object  will  be  defi^ated,  by  the  animals  falling  off  or  becoming  feverish. 

Oxen  are  killed  by  striking  them  on  the  foreliead  with  a  pole-axe,  to  stun  them  and  cause  them  to  fall,  and 
they  are  then  bled  by  dividiDR  the  blood-vessels  of  the  throat.   As  this  method  has  the  appearance  of  cruelty,  I 
and  is  not  free  from  danger  if  the  operation  is  unskilfully  performed,  some,  and  in  particular  Lord  .Sonier-  I 
ville,  have  recommended  a  mode  pr.ictiscd  in  Barbary,  Sp.-iin,  and  Portugal,  called  pilhing,  which  consists  in  I 
thrusting  a  sharp  knife  at  once  into  the  spinal  marrow  above  the  origin  of  the  phrenic  nerves,  by  which  the  I 
animal  drops  down  in  an  instant  without  the  smallest  struggle,  after  which  it  is  bled  by  dividing  the  arteries 
about  the  heart.  Notwithstanding  the  apparent  adv.intages  of  this  mode,  it  is  but  little  employed  in  Brit.iin  ; 
and  it  is  said  that  the  method  is  only  app.ircntly  less  cruel ;  for,  though  the  puncture  of  the  spinal  marrow 
renders  the  body  motionless,  it  does  not  destroy  feeling ;  and  that  the  anim.il  is  even  m.ide  to  die  a  more 
painful  death,  where,as.  in  the  usual  method,  a  concussion  of  the  brain  is  caused  by  the  blow,  by  which  all 
feeling  is  destroyed.    It  is  said  also  that  the  flesh  of  cattle  killed  by  pithing  is  dark-coloured,  owing  to  im- 

perfect bleeding,  as  the  action  of  the  heart  ceases  before  the  lileeding  is  attempted,  in  consequence  of  which 
the  blood  does  not  flow  freely. 

I'hc  method  of  slaughtering  practised  bi/  the  Jetes  is  very  effectual  in  bleeding  completely  ;  .and  they  will 
not  eat  flesh  except  the  animal  has  been  killed  by  one  of  their  own  persuasion.  Their  method  is  to  tie  all 
the  four  feet  of  the  animal  together,  bring  it  to  the  ground,  and,  turning  back  its  head,  cut  the  thro.it  at  once 
with  a  long  and  extremely  sharp  knife,  in  consequence  of  which  all  the  blood-vessels  are  severed,  ami  the 
blood  is  discharged  quickly  and  completely.  All  calves,  pigs,  sheep,  and  lambs,  are  killed  by  dividing  the blood-vessels  of  the  neck.  .       ,      ,      .  . 

1820  It  is  Itighly  riesiralile  that,  in  adopting  the  most  Judicious  method  of  performing  such  necessary  oper- 
ations, all  unnecessary  cruelty  sliouhl  be  avoided,  not  only  on  account  of  the  animals  themselves,  but  also  ol 

the  bad  effect  produced  on  the  minds  of  those  who  have  to  practise  the  art  of  butchery.    It  has  been  state* 
i 
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wt  some  butchers  resort  to  cruel  prnctices  ;  sucli  as  suspendmj,'  calves  by  the  hind  legs  with  the  heads 
ow.nvards,  and  bleeding  them  thus  to  death  slowly  lor  the  purpose  of  wliue.iing  the  veal. 
\A  S/>en>  ar,d  wmc  other  animals  appear  to  have  an  inslwctive  dread  oj  blm>d,  a,id  cannot  be  readdy 

Jduced  to  go  where  it  is  found  in  their  track,  on  which  account  it  is  extremely  difficult  to  make  them  enter 

.uuRliter- houses,  which  has  given  rise  to  scenes  of  uproar  and  brutality.  The  Society  lor  the  I'reventio.i  of -rueltv  to  Animals  have  recentlv  carried  plans  into  practice  m  hitechapel  market,  which  ina  great  measure 
..viate  this  difficulty.  They  tfike  care  to  place  hurdles  covered  with  straw  over  the  kennels  (m  market 
lUVsT  and  near  the  entrance  of  the  slaughter-house  a  skin  of  a  sheep,  stulled  so  as  to  resemb  e  the  living 
1  iimal,  is  placed  on  wheels  and  kept  iu  motion :  this  is  readily  followed  by  the  sheep,  without  the  necessity 
I  empioymg  coercion  by  men  and  dogs. 

Chap.  HI. 

QUADRUPEDS  USED  AS  FOOD. 

Sect.  I. 

INTRODUCTION. 

11822.  Quadrupeds  are  divided  into  two  great  classes,  according  to  the  substances  on 

laich  they  subsist,  which  modify,  in  a  considerable  degree,  their  properties  when  ein- 

noyed  as  human  food.  These  are  the  carnivorous  an'd  herbivorous  classes,  or  those  which 
eid  upon  the  flesh  of  other  animals,  and  those  which  live  on  vegetables.  Beasts  of  prey 
«  o-enerally  lean  :  their  fibres  are  tough,  and  the  flesh  coarse  and  disagreeable  :  they  are 
rver  employed  as  food  in  any  part  of  the  world,  except  among  savage  tribes,  or  in  cases 
I  necessity.  Herbivorous  animals  afford  the  most  agreeable,  as  well  as  the  most  whole- nme  nutriment.    Animals  of  these  classes  do  not  readily  change  the  nature  of  their  food, 
I I  when  they  are  brought  to  do  so  by  the  influence  of  domestication,  their  flesh  partakes 
t  this  change.  Thus  dogs,  which  are  naturally  carnivorous  animals,  when  fed  entirely 
l  on  vegetables,  as  in  the  islands  of  the  Pacific,  were  found  by  Europeans  to  be  excellent 
laen  cooked.  Some  animals  are  partly  carnivorous  and  partly  herbivorous  :  of  this  kind 
;lthe  hog.  The  bear  is  chiefly  a  carnivorous  genus  ;  but  the  brown  bear,  parts  of  which 
fj  eaten  in  Northern  Russia,  and  also  in  North  America,  is  an  herbivorous  animal. 
11823.  The  flesh  of  quadrupeds  varies  considerably  in  colour,  and  occasions  a  distinction 
ttween  red  or  brown,  and  ivhite  meals.  The  red  colour,  when  raw,  depends  upon  having  a 
eeat  number  of  small  arteries,  and,  consequently,  more  globules  of  red  blood,  interspersed 
iflong  the  muscular  fibres.  White  meats  are  considered  as  the  least  stimulating,  and,  in 
oaeral,  are  the  most  gelatinous.  T!ie  effect  produced  upon  different  animals  by  the  food 
tlh  which  they  are  supported,  as  well  as  other  circumstances  relating  to  their  habits, 
we  been  carefully  described  by  naturalists.    It  is  remarkable  that  all  the  researches  of 
•Tellers,  aided  by  the  lights  of  zoological  science,  have  hitherto  failed  to  ascertain  the 
loe  originals  of  most  of  our  domesticated  animals  ;  and  it  is  known  that  some  of  these 
1  longer  exist  but  as  the  servants  of  mankind. 
11824.  Tlie  supply  of  animal  food  to  the  United  Kingdom  has  of  late  years  very  much 
-reased,  and,  of  course,  the  consumption.  This  must  be  attributed  to  the  improvements 
agriculture,  particularly  the  extension  of  the  turnip  and  clover  cultivation,  by  which  a 
Iter  abundance  of  food  for  the  cattle  has  been  produced:  the  breeds  have  also  been 
oved  in  the  weight  and  quantit}'  of  the  meat  and  of  the  milk.    This  kind  of  meliora- 

1  began  in  the  last  century,  and  was  the  result,  in  a  gl'cat  measure,  of  the  skill  and 
t  rprise  of  Mr.  Bakewell  of  Dishley,  and  Mr.  CuUey  of  Northumberland.    Their  success 
-i  d  a  spirit  of  emulation,  and  the  rapid  increase  of  wealth  arising  fi'om  commerce  and 
ifactures  produced  a  greater  demand  for  butcher's  meat, 

r  82.5.  In  the  following  description  of  quadrupeds  employed  as  food,  we  shall  first  describe 
•ength  those  which  are  consumed  in  Great  IJritain,  and  then  slightly  notice  some  others 
It  are  not  used  for  this  purpose  among  us,  although  they  arc  in  some  parts  of  the  world. 

Sect.  II. 

THE  OX  {Bos,  Linn.). 

■826.  77(6  tribe  of  animals  which  naturalists  designate  by  the  name  of  Bos  consists  of 
'iral  species,  each  of  which  is  divided  into  many  varieties,  which  arise  from  climate, 
I  lestication,  and  other  cau.ses.    The  principal  species  are  the  common  domesticated 
I  the  buffalo,  and  the  bison  :  the  first  only  is  known  to  Britain. 

I     '827.  The  common  domestic  ox  {Bos  taurus.  Linn.),  in  the  earliest  ages  of  society, 
I    aame  an  object  of  interest  and  regard  ;  for  we  read  in  Genesis  that  "  there  was  a  strife 
j    ween  the  herdsmen  of  Abraham's  cattle  and  the  herdsmen  of  Lot's  cattle  :  "  the  flocks 

':!ach  of  which  were  so  numerous  that  "  the  land  was  not  able  to  bear  them,  and  they 
lild  not  dwell  together."    The  ox  became  a  propitiatory  sacrifice  in  the  case  of  Abel's 
-ring  up  the  firstlings  of  his  flock,  and  Abraham  was  directed  to  sacrifice  n  heifer  as 

B  b  2 
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an  offering  for  the  promise  of  a  son.  This  animal  was  held  sacred  by  the  Egvptians and  elevated  mto  one  of  the  twelve  signs  of  the  zodiac  (Taurus);  a  representation  of the  ox  became  an  object  of  idolatrous  worship,  as  in  the  golden  calf  erected  by  Aaron At  this  day  among  the  Hmdoos  in  India  the  cow  is  sacred,  and  held  in  the  highest  vene- 
ration ;  the  flesh  is  forbidden  to  be  eaten.  All  these  instances  prove  the  value  and  great importance  of  this  animal  in  the  earliest  times  ;  nor  is  this  to  be  wondered  at  when  we 

consider  the  various  advantages  we  derive  from  this  useful  animal.  The  flesh  afi'ords  the 
most  nutritive,  wholesome,  and  generally  used  animal  food  ;  and  every  part  of  its  body  is applied  to  some  economical  purpose.  The  bide  is  tanned  into  durable  leather  ;  even  the 
hair  is  employed  to  mix  with  mortar  ;  the  tallow  affords  us  artificial  light;  tbe'horns  are manufactured  into  a  variety  of  useful  and  ornamental  articles,  and  the  refuse  of  these  and 
of  the  skins  are  made  into  glue ;  the  intestines  and  the  bladder  are  brought  into  use  in 
domestic  economy  :  the  bones  are  formed  into  various  implements,  being  a  substitute 
for  ivory,  and  are  employed  as  a  valuable  manure.  The  female  supplies  us  with  milk, 
the  most  nutritious  of  aliments  ;  and  as  a  beast  of  burden  and  draught,  or  even  for  riding, 
the  ox  is  employed  in  many  countries,  where  its  patience  and  docility  are  acknowledged! 
Another  of  the  advantages  of  this  quadruped  consists  in  its  being  so  readily  acclimated  in 
almost  every  part  of  the  world :  in  the  northern  parts  of  Europe,  and  also  under  a  tro- 

pical sun,  the  ox  is  found  domesticated  and  the  servant  of  man. 
1828.  The  earh)  lustonj  of  the  ox  in  this  island  partakes  of  the  same  obscurity  with  that 

of  its  human  inhabitants.  Cajsar  describes  the  Britons  in  his  invasion  as  subsisting  chiefly 
on  milk  and  flesh  ;  and  this  animal  is  doubtless  indigenous  here.  There  are  several 
varieties,  usually  termed  breeds,  of  it  in  the  domesticated  state  ;  and,  although  they  are  all 
descended  from  one  common  stock,  it  is  now  uncertain  what  was  the  original,  if  indeed 
it  still  exists.  These  varieties  have  been  produced  by  cultivation  ;  and  care  is  still  taken 
to  preserve  the  different  breeds  as  perfect  as  possible  ;  yet  by  intermixture,  and  various 
improvements,  the  varieties  have  now  become  numerous.  Of  late  great  improvements 
have  been  made  in  cattle,  both  for  the  dairy  and  the  butcher. 

1829.  The  different  breeds  are  chiefly  distinguished  by  the- presence  or  absence  of  horns; 
or  by  their  length  and  flexure  ;  and  by  the  various  proportions  of  the  parts  of  the  body.  It  is 
observed  in  general,  that  long-horned  cattle  give  beef  of  the  finest  grain,  more  mixed  and 
marbled  than  the  short-horned,  but  affording  less  tallow.  The  short-homed  give  the 
richest  milk  ;  a  cow  of  the  short-horned  Yorkshire  breed  will  yield  twenty-four  quarts  of 
milk  per  day.  The  Galloway  breed,  which  is  without  horns,  and  small,  affords  beef  of 
the  finest  quality ;  and  many  of  these  are  annually  driven  to  England,  four  hundred  mUes 
from  their  native  pastures,  and  sold  to  the  butcher.  The  Ayrshire  breed  appears  to  be 
the  most  improved  in  this  island,  not  only  for  the  dairj',  but  in  feeding  for  the  shambles. 
The  Alderney  cows,  with  the  crumpled  horn,  give  the  richest  milk,  though  small  in 
quantity.    The  Hereford  cow  gives  a  large  quantity  of  milk. 

1830.  Tlie  quality  of  the  beef  depends  upon  a  variety  of  circumstances,  such  as  the  breed, 
the  sex,  the  age  of  the  animal,  and  likewise  upon  the  food  with  which  it  has  been  sup- 

plied. Bull  beef  has  a  strong  disagreeable  flavour  ;  dry,  tough,  and  diflicult  of  solution  ; 
it  is  rarely  eaten  except  in  sausages.'  The  flesh  of  the  ox  is  more  soluble  ;  the  fat  is  better 
mixed ;  the  meat  is  more  sapid ;  it  is  highly  nourishing  and  digestible,  if  the  animal  was 
not  too  old.  The  flesh  of  the  cow  is  sufficiently  fit  for  nourishment,  but  it  is  inferior  to 
ox  beef ;  heifer  beef,  or  that  of  the  young  cow,  is  much  esteemed,  but  that  of  an  old  fatted 
cow  is  bad.  The  larger  varieties  of  the  animal  are  inferior  in  the  delicacy  of  their  beef 
to  that  of  the  smaller  breeds,  when  the  latter  have  been  properly  fattened.  The  beef  of 
the  larger  breeds  of  oxen  is  in  pei-fection  when  the  animal  is  about  seven  years  old :  that 
of  the  smaller  breeds  a  year  or  two  sooner  :  cow  beef,  on  the  contrary,  can  scarcely  be 
too  young.  It  is  remarkable  that  a  tendency  to  fatten,  and  to  give  a  large  quantity  of 
milk,  are  never  united  in  the  same  animal.  As  marking  the  distinctions  among  domestic 
animals,  they  are  often  denominated  neat  cattle,  and  sometimes  black  cattle. 

1831.  The  food  upon,  which  cattle  are  fatted  in  summer  is  grass,  commonly  on  pastures, 
but  in  some  instances  cut  and  consumed  in  feeding  houses  or  fold  yards.  In  winter,  by 
far  the  greater  number  are  fattened  on  turnips  and  other  roots,  as  carrots  and  potatoes, 
along  with  hay  and  straw.  Oil  cakes,  and  other  articles,  are  used  occasionally.  A  con- 

siderable number  of  cattle  are  also  fatted  on  the  grains  from  distilleries.  There  is  a  \er\ 

large  establishment  for  this  purpose  at  Booth's  distillery  in  Brentford,  calculated  to  hold six  hundred  head  of  cattle,  that  are  fattened  upon  grains  and  mashes  of  barley  meal  and 
clover  chaff  with  a  little  green  food.  It  is  said  that  a  very  large  proportion  of  the  beef 
sold  in  the  London  markets  is  from  stall-fed  cattle  living  upon  oil  cake  and  grains,  a  sort 
of  food  that  is  well  known  not  to  produce  meat  of  the  finest  flavour,  though  it  may  in  this 
manner  be  made  sufficiently  or  even  extremely  fat  London  is  partly  supplied  by  cuttle 
which  has  been  brought  in  a  lean  state  from  Scotland,  Wales,  and  Devon,  and  fattened  in 

the  rich  pasture  of  Essex  ;  but  there  is  a  great  quantity  of  dead  meat  sent  up  from  the 

country,  generally  speaking  perfectly  wholesome,  and  fairly  and  honestly  slaughtered, 
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dthough  It  is  said  that  the  flesh  of  some  animals  that  did  not  come  to  their  death  hy  the 
lands  of  man  has  occasionally  found  its  way  to  the  London  market.  There  are  in- 

jectors appointed  who  very  impartially  look  after  this  :  a  place  in  Newgate  market  is 
ililled  the  "dead  market."  Cattle  are  generally  fatted  in  three  months  ready  for  the 
;itcher,  though,  from  improvements  in  agriculture,  they  can  be  supplied  with  food  at  all 
limes  of  the  year  ;  and  hence  good  beef  is  always  to  be  had  in  the  metropolis  ;  yet  it  is 
enerally  best  everywhere  in  the  first  of  the  winter  months,  that  is,  in  November, 
vecember,  and  January.  The  cattle  fed  out  of  doors  are  then  in  the  best  condition,  after 
I'lving  had  the  advantage  of  plenty  of  grass  and  summer  food.  In  the  winter,  from  the 
irrnips  and  other  vegetables  on  which  they  feed,  the  meat  often  acquires  a  worse  flavour, 
lad  in  the  spring  it  is  apt  to  be  lean  from  the  quality  and  insufficiency  of  nutriment, 
hhe  loin  is  generally  reckoned  the  finest  part  of  beef,  called  sirloin,  from  having  been 

k'cularly  knighted  by  Charles  II.    Two  sirloin's  make  a  baron. 11832.  Veal,  or  the  flesh  of  the  calf,  is  tender  and  nourishing,  but  not  so  easy  of 
ingestion  as  the  prime  parts  of  beef  and  mutton,  although  the  contrary  is  often 
ppposed.  Veal,  particularly  if  it  be  young,  contains  much  gelatine,  as  is  the  case  with 
1  young  animals,  and  therefore  yields  a  great  deal  of  soluble  extract  when  boiled  long  in 
aater,  particularly  if  under  two  months  old,  and  is,  in  consequence,  much  used  for  soup  or 
iioth,  which  has  occasioned  it  to  be  supposed  that  veal  is  more  nourishing  than  meat  less 
liluble :  but  this  does  not  follow,  for  the  gastric  juice  in  the  human  stomach  acts  dif- 
rt'ently  from  water,  and  can  dissolve  what  that  fluid  cannot. 
TThere  is  the  same  difference  in  the  quality  of  veal  as  of  beef,  arising  from  the  mode  in 
liiich  the  calves  have  been  reared.  The  method  most  commonly  employed  for  fattening 
cBm  is  to  allow  them  to  suck,  which  is  the  quickest  and  most  effectual.  Another  method 
uto  give  them  milk,  and  then  they  are  kept  in  pens  in  a  close  house  well  littered.  These 
00  methods,  when  well  managed,  are  nearly  equal.  When  calves  are  killed  too  young, 
■!  veal  is  insipid:  it  is  best  when  the  animals  arrive  at  the  age  of  eight  or  ten  weeks, 
wording  to  the  season  of  the  year.  Calves  of  the  largest  size  are  fatted  in  Essex,  where 

■ :  business  of  suckling  seems  to  be  best  understood.  All  that  appears  necessary,  how- 
r;;r,  is  to  give  them  abundance  of  milk,  and  to  keep  them  clean  and  dry  in  good  air. 
Whiteness  is  generally  considered  as  a  test  of  the  goodness  of  veal.  This,  however,  is 
I J  always  a  time  one,  since  the  butchers,  it  is  said,  sometimes  produce  whiteness  by  fre- 
jBnt  bleeding  the  calves.  Veal  does  not  keep  so  well  as  beef  and  mutton.  If  ill-fed, 
flflesh  is  sometimes  red  ;  but  the  bleeding  which  is  resorted  to,  in  order  to  improve  the 
idteness,  is  of  no  avail  in  making  it  more  wholesome.  It  is  a  common  practice  to  give 
Uk  to  calves  that  they  may  lick  it,  and  it  is  erroneously  supposed  by  some  persons 
tt  this  is  intended  to  make  the  flesh  white  ;  but  the  use  of  chalk  is  to  correct  the  acidity 
idch  sometimes  exists  in  the  stomach,  and  which  prevents  their  fattening. 
m  the  immediate  neighbourhood  of  London,  where  the  fatting  of  calves  is  an  object  of 
aat  importance,  milk  is  too  valuable  for  feeding  them,  and  a  great  variety  of  other  food 

jpesorted  to.    They  are  generally  fattened  with  balls  of  linseed  jelly,  gruel,  grains, 
(rfttoes,  pollard,  and  some  other  nourishing  preparations,  with  hay  tea  to  drink. 

f'3.  It  has  been  remarked,  that  most  of  our  animals  serving  as  food  preserve  their  Saxon 
s  while  living ;  but  when  they  are  killed  and  dressed,  their  names  immediately 

line  French.  Thus  it  is  ox,  calf,  sheep,  deer,  and  pig,  while  alive,  but  beef,  veal, 
'  venison,  and  pork,  when  brought  to  table.  This  might  arise  from  the  superiority 
r  neighbours  in  the  art  of  cookery,  which  gave  rise  to  the  names  of  our  dishes, 
h  not  to  the  animals  from  which  they  were  derived. 

■4.  The  terms  applied  to  cattle  of  different  ages  are,  when  male,  a  bull,  or  bullock; 1  castrated  after  the  first  year,  a  stirk ;  a  year  old,  a  siot  or  steer ;  at  five  years  old, 
-X :  female,  n  cow ;  first  year,  a  calf;  after  the  first  year,  a  AeI/er^when  about  to 
sg  a  calf,  a  J/oung  cow.  A  castrated  female  is  called  a  spayed  heifer.  Certain  of  the 
ssh  and  Scotch  cattle  of  rather  a  sturdy  kind  are  ofteu  called  runts. 

Sect.  III. 

SHEEP  (Oui's  aries.  Linn.). 
1  i-lSS.  The  sheep  was  probably  one  of  the  earliest  domesticated  animals,  owing  to  its 

l  leness  of  character ;  and  it  appears  to  have  formed  the  principal  wealth  of  the 
archal  tribes.    They  were  spread  over  Western  Asia  at  a  very  remote  period,  but  it  is 
Mnown  at  what  time  they  were  introduced  into  Europe.    Sheep  have  an  advantage 

'  imost  other  quadrupeds,  that  they  can  be  reared  in  situations  and  upon  soils  where 
'    I ;  cattle  could  not  live  from  the  scantiness  of  the  herbage  ;  and  in  usefulness  they  may 
'  '  I  next  to  the  cow.    They  are  found  in  almost  every  part  of  the  world,  and  their  fleece 
'    -s  r(!markably  according  to  the  temperature  of  the  climate.    In  cold  countries  the 

'.  is  extremely  fine,  while  in  warm  regions  it  is  little  better  than  hair,  nature  adapting 
'  ij  iovering  of  the  animal  to  the  necessity  of  its  being  kept  warmer  or  cooler.    It  is  not K  b  3 
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a  little  remarlcable,  that  the  domesticated  sheep  depends  almost  entii'ely  upon  man  for  his 
support ;  left  to  itself,  it  becomes  the  subject  of  disease,  and  the  prey  of  ferocious  beasts. 

18.30.  Tha  varieties  of  sheep  that  are  dispersed  over  the  globe  are  almost  endless  :  even  in 
this  country  they  are  so  numerous  as  scarcely  to  be  described  with  accuracy.  Of  the 
varieties  of  British  sheep,  some  are  particularly  valuable  on  account  of  their  fleeces,  and 
others  for  the  good  quality  of  the  mutton  which  they  afford.  Some  are  of  large  size,  and 
fatten  readily  •  others  are  of  a  smaller  breed,  and,  though  they  do  not  become  so  fat,  they 
are  distinguished  by  the  fine  flavour  of  their  meat.  The  English  breeds  may  be  divided 
generally  into,  l.the  niouniain  breed,  as  those  in  Wales  and  the  Highlands  of  Scotland; 
2.  the  short-wooUed  breed,  as  the  south-down  and  Norfolk ;  and  3.  the  lony-woolled 
breed,  as  the  Leicestershire  sheep.    It  is  not  certain  what  was  the  original  stock.  ' 

1837.  Tlic  quality  of  the  mutton  varies  much  in  the  different  breeds.  In  the  large,  long- 
haired sheep,  it  is  coarse-grained,  but  disposed  to  be  fat.  In  the  smaller,  and  short- 

wooUed  breed,  the  flesh  is  closest  grained  and  highest  flavoured  ;  but  the  quality  of  the 
flesh  is  probably  most  affected  by  that  of  the  food  upon  which  the  flocks  are  fed.  Those 
Avhich  range  over  the  mountainous  districts  of  Wales  and  Scotland,  or  the  chalk  downs  of 
England,  and  feed  upon  the  wild  herbage,  possess  a  flavour  very  superior  to  those  kept  in 
rich  pastures  and  on  marsh  land.  The  Welsh  mutton  is  particularly  small  and  lean,  but  of 
the  finest  flavour,  and  the  south-down  mutton  is  also  excellent.  Marsh-fed  mutton  often 
becomes  extremely  fat,  but  the  meat  has  a  rank  taste.  Turnips,  hay,  chaff,  bran,  corn, 
and  other  vegetables,  as  likewise  oil  cake  and  grains,  are  employed  for  fattening  sheep 
for  the  market ;  but  such  mutton  is  never  so  good  as  that  produced  where  the  animals 
can  range  in  freedom.  It  is  to  be  observed,  that  the  management  favourable  for  culti- 

vating long  wool  is  imfavourable  for  the  production  of  fine  mutton. 
1838.  Mutton,  as  food,  is  considered  as  highly  nutritious,  light,  and  easy  of  digestion  ; 

but  tup  mutton,  or  the  flesh  of  the  ram,  has  a  strong  disagreeable  flavour,  and  is  usually 
very  tough.  Ewe  mutton  is  good  if  under  two  years  old ;  but  after  that,  when  the  ewes 
are  called  crones,  the  mutton  becomes  coarse  and  tough.  The  mutton  of  the  wedder  is  the 
most  esteemed.  In  sheep,  more  than  in  any  other  animal,  the  meat  improves  in  a  certain 
advanced  period  of  its  life.  It  is  in  perfection  at  five  years  old,  and  is  not  so  good 
younger.  It  is  then  sapid,  full-flavoured,  and  firm,  without  being  tough,  and  the  fat  has 
become  hard.  At  three  years  old,  as  commonly  procured  from  the  butcher,  it  is  well 
tasted,  but  is  by  no  means  comparable  to  that  at  five  years.  Mutton  younger  than  three 
years  is  deficient  in  flavour,  and  is  pale  in  colour.  Meat  which  is  half  mutton  and  half 
lamb  is  very  unpalatable.  Mr.  Ude  says,  "Always  choose  mutton  of  a  dark  colour,  and 
marble-like."  The  hind  quarter,  or  the  leg,  when  intended  for  roasting,  is  generally  hung 
up  in  winter  for  several  weeks  with  the  view  of  making  it  more  tender,  or  in  summer  as 
long  as  it  can  be  kept  without  a  taint.    By  this  a  dark  colour  is  induced. 

1839.  Sheep  are  liable  to  many  diseases,  but  none  of  tliese  is  so  fatal  as  what  is  named  the  rot,  whidi  often 
carries  off  immense  numbers,  and  is  supposed  to  be  produced  by  the  wetness  of  the  soil  on  which  they  feed- 
The  mutton  of  sucli  sheep  as  die  of  this  disease  is  uniit  for  food. 

1840.  In  England,  the  working  classes  often  prefer  very  fat  mutton,  which  they  cook  witli  vegetables,  par- 
ticularly potatoes  ;  but  this  is  certainly  not  so  wholesome  and  nutritious  as  meat  somewhat  leaner,  and  it  is 

seldom  or  never  brought  to  the  tables  of  the  affluent. 
1841.  Lamb,  as  food,  is  milder,  more  tender,  and  less  exciting  than  mutton.  Lambs 

are  sometimes  fatted  on  grass  for  the  butcher,  and  sometimes  reared  by  suckling,  or  by 
hand,  on  milk.  Those  which  are  suckled  by  the  mothers,  and  fattened  in  houses,  and 
hence  called  house  lamb,  are  the  earliest  iu  the  spring  season,  beginning  to  be  ready  in 
December,  and  continuing  till  February,  before  the  natm-al  lambing  season  commences :  but 
in  great  towns  it  may  be  bad  almost  all  the  year  round.  The  Dorsetshire  breed  of  sheep 
has  the  peculiar  property  of  producing  lambs  at  almost  any  period  of  the  year,  and  they 
are  particularly  valued  for  supplying  the  London  market  through  the  year  with  house 
lamb.  If  lambs  are  allowed  to  be  suckled  by  their  mothers  for  sbc  months,  or  a  little 
more  (and  it  is  the  same  thing  with  veal),  the  flesh  becomes  more  nourishing  and  digest- 

ible than  if  they  are  weaned  at  two  months,  as  they  generally  are.  As  in  all  similar  cases, 
great  attention  to  cleanliness,  and  to  giving  plenty  of  nourishing  food,  are  foimd  to  effect  the 
objects  of  rearing  most  expeditiously  and  completely. 

1842.  The  grass-fed  lamb  comes  next  in  season,  in  April  and  May,  and  continues  tlD 
Christmas. 

1843.  It  is  sometimes  the  practice  of  farmers  to  manage  the  ewes  so  that  they  may  pro- 
duce lambs  almost  at  any  time  of  the  year,  long  before  the  natural  season,  and  as  early 

as  September  and  October  ;  and,  by  keeping  them  in  cold  or  hilly  pa.stures,  retard  their 
lambing  until  November  and  December. 

IHll  A  species  of  sheep  is  comtnan  in  Asia  .Wnoc,  as  at  Aleppo,  and  likewl.sc  in  the  south  of  .■\frica,  remark- 
able for  their  large  and  fat  tails.  This  part  of  the  animal  in  these  countries  consists  almost  entirely  of  a 

m.iss  of  substance  bi  twern  fat  and  m.irrow,  which  is  used  in  cooking,  and  often  instead  nf  butter.  Onc  ol 
these  tails  will  often  weigh  from  twenty  to  fifty  pounds  ;  and  when  they  are  very  lar(,'c.  it  Is  customjiry  to  fiJ 
a  piece  of  thin  board  beneath  to  carry  the  tail,  and  prevent  injury  to  it,  as  the  under  side  is  not  covered  wltl 
thick  wool  like  the  upper.  .Some  have  even  little  cars  which  they  fix  to  the  sheep  to  l.ny  their  enormous  t«iP upon.  k 
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Sect.  IV. 

SWINE  OR  HOG  (_Sus  scrofa,  Linn.). 

11845.  The  swine,  pig,  or  hog,  is  one  of  the  most  useful  of  all  the  domestic  quadrupeds,  and 
;  flesh  forms  the  chief  animal  food  among  the  labouring  classes.  The  wild  hog,  or 

.jar,  is  about  the  same  size  as  the  domesticated  breeds,  but  is  distinguished  by  its  fero- 
l^y,  and  the  superior  length  of  his  tusks,  which  form  very  dangerous  weapons.  Hunting 

wild  boar  is  stUl  an  amusement  on  the  Continent,  as  it  was  with  our  ancestors. 

11846.  All  our  domesticated  breeds  are' derived  from  the  original  stock  of  the  wild  boar, hiich  still  exists  in  the  forests  of  Germany  and  other  parts  of  Europe,  and  was  formerly 
nimon  in  Britain,  though  now  extinct.  Tame  hogs  are  found  in  most  countries,  except 
biiere  the  cold  is  very  severe. 
11847.  We  have  several  varieties  of  the  hog,  produced  by  crossing  our  indigenous  breed 
I  th  foreign  ones,  as  the  Chinese,  black  African,  the  Spanish,  and  the  Portuguese,  which 
.we  improved  our  own,  by  giving  them  greater  delicacy  of  flesh  and  aptitude  to  fatten, 
hiie  greatest  improvement  in  pork  has  been  received  from  crosses  with  the  southern 
vck,  or  with  the  wild  boar  of  the  Continent. 
IThe  fat  of  the  hog  differs  from  that  of  every  other  quadruped,  not  only  in  its  consis- 
i.ice  and  quality,  but  in  its  mode  of  distribution  over  the  animal's  body  ;  the  fat  of  those 
limals  that  have  no  suet,  as  the  dog  and  the  horse,  is  equally  mixed  with  the  flesh  ;  but 
E !  fat  of  the  hog  covers  the  animal  nearly  all  over,  and  forms  a  thick  and  continuous  layer 
itween  the  flesh  and  the  skin. 

11848.  The  well-known  culinary  division  of  swine's  flesh  is  into  roasting  pig,  pork  fresh 
ii  pickled,  bacon,  and  ham ;  and  hogs  are  generally  fed  and  killed  with  a  view  of  being 
liefly  employed  in  one  or  other  of  these  ways.  The  large  breeds  answer  best  for  bacon 
-■gs,  producing  the  finest  flitches,  and  the  smaller  for  fresh  or  pickled  pork. 
11849.  Swine  have  different  names  according  to  the  age  at  which  they  are  sold  to  the 
idcher.  They  are  called  pigs  when  a  few  weeks  old,  and  these  are  commonly  roasted 
ip.ole.  Porkers  are  of  the  age  of  five  or  six  months,  and  are  used  as  fresh  or  as  pickled 
rtk,  and  not  made  into  bacon.  Full-grown  hogs,  named  bacon  hogs,  are  from  eighteen 
lonths  to  two  years  old,  and  are  converted  into  ham  and  bacon.  For  the  manner  of  pre- 
ri'ing  these,  see  "  Preservation  of  Food." 
11850.  The  flesh  of  the  hog  has  been  variously  esteemed  among  different  nations.  It 
ss  highly  valued  in  ancient  Rome,  but  is  held  in  abhorrence  by  the  Jew  and  the  Turk. 
Ihot  climates  its  flesh  is  not  good;  and  the  animal  being  there  subject  to  scrofula 
II  leprous  disorders,  and  from  its  habits  generally  considered  as  an  emblem  of  filth, 
ilh,  and  gluttony,  it  has  been  reckoned  unclean  ;  and  this  will  account  for  its  proscription 
t  the  legislators  of  the  East.  But  no  other  animal  affords  a  larger  series  of  savoury 
;inds  to  the  table  of  the  European  Christian.  Every  part  comes  into  use.  Of  the  back- 
lae  are  made  the  chine  and  the  grisldn  ;  the  thinner  portions  of  the  ribs  form  the  spare- 
; ;  the  sides  make  the  flitch  ;  the  hind  legs  the  ham  and  the  hock  ;  the  neck  and  collar 
kke  brawn  ;  of  the  shoidders  are  made  gammons  and  bladebones  ;  the  sides  of  the  head 

■  1  called  cheeks  ;  the  tongue  is  pickled,  and  the  ears  are  made  into  souse  :  of  the  heart, 
I  liver  and  lights,  with  morsels  from  the  throat,  are  made  the  harslet  or  fry  ;  of  the 

lure  lean  parts  are  made  sausages  ;  the  larger  intestines,  stuS'ed  with  grits,  mixed  with 
I I  blood,  make  black-puddings  ;  the  smaller  intestines  make  chitterlings  ;  and  the  feet 
fehe  sucking-pig  furnish  the  petitoes. 
Ijrrhe  flesh  of  the  wild  boar  is  of  a  higher  flavour  than  that  of  the  domestic  hog,  and 
I  i  formerly  very  much  esteemed  when  existing  in  this  island.  The  boar's  head  was 
l-sidered  as  a  great  delicacy ;  and  the  finest  Westphalia  hams  are  still  made  from  the l  id  boar. 

H-851.  Pork  and  bacon,  like  other  kinds  of  meat,  vary  according  to  sex,  age,  and  feeding, lee  flesh  of  the  sow  is  strong,  and  makes  bad  bacon  :  it  is  the  flesh  of  the  male  that  is 
>  ommon  use  for  the  best  pork.    Pork  in  general  is  a  very  savoury  food,  and  is  much 

-lied  in  England,  though  not  among  our  northern  neighbours.    It  is,  however,  with 
1  !(■  persons  not  very  easy  of  digestion,  although  others  digest  it  readily  ;  and  it  is  upon 

whole  not  the  most  wholesome  food.    Although  for  bacon  a  great  deal  of  fat  may 
and  even  be  preferred  by  some,  yet  for  roast  pork  the  fat  should  never  exceed  a  cer- 

'    proportion,  and  there  should  always  be  a  considerable  quantity  of  lean.    In  very  fat 
^k,  the  little  lean  there  may  be  is  of  a  greasy  quality  and  insipid  flavour.    Bacon  is 
ritive,  and  easily  digested  by  robust  labouring  people;  but  it  excites  much  thirst  if 
m  in  quantity,  and  is  probably  too  much  used  in  England.    The  hog  dilfera  from  all 
er  land  animals,  Willi  respect  to  the  adipose  substance,  or  fat:  some  bacon  consists 
'lost  entirely  of  fat,  and  would  demand  the  addition  of  much  vegetable  aliment  to 1  no  wholesome  food. 

'    852.  No  animal  is  more  affected,  as  to  the  wliolesonicness  of  its  flesh,  hi/  the  mode  of 

15  b  4  ■  ■ 



ON  FOOD. Book  VII. 

keeping  than  lite  hog.  It  Is  naturally  indolent  and  filthy  in  its  habits ;  yet,  perhaps,  no 
domestic  animals  are  more  pleased  with  a  clean  and  comfortable  stye,  and  on  none  is  the 
advantage  of  cleanliness  more  obvious  in  making  them  thrive.  The  kind  of  food  given 
to  swine  has  a  very  great  influence  on  the  quality  of  the  fJesL.  Skimmed  milk  and  peas, 
oats  and  barley  meal,  rank  first  in  excellence  as  food  for  making  delicate  pork.  Milk 
■will  fatten  pigs  entirely  without  the  addition  of  any  other  substance, — a  practice  some- 

times followed  in  the  dairies ;  and  milk-fed  pork  is  the  most  delicate  of  any.  Corn-fed 
pork  is  next  in  value  ;  peas,  oats,  and  barley,  being  the  best  adapted  grain.  Pork  fed  on 
beans  is  hard  and  ill-flavoured ;  that  which  is  fed  entirely  on  grains  has  the  fat 
spongy  ;  fei-mented  grains  and  the  must  of  cyder  render  the  hogs  bloated,  and  liable  to 
fits  of  the  gout,  from  being  kept  in  a  state  of  constant  intoxication.  Potatoes  make  a 
light  insipid  flesh  ;  hence  the  Irish  pork  and  bacon  is  inferior  to  the  English,  and  the 
market  price  is  in  proportion.  Oil  cakes  make  a  flesh  little  better  than  carrion  ;  and 

butchers'  offal  causes  the  pork  to  be  full  of  gravy,  but  to  have  a  disgusting  strong  taste 
and  smell.  For  bacon  and  flitches,  the  hogs  aj-e  fattened  on  purpose,  and  then  their 
food  will  depend  on  the  circumstances  of  their  owners.  In  breweries  and  distilleries, 
grains,  and  in  dairies,  buttermilk,  form  the  chief  part  of  their  food :  with  farmers,  the 
food  is  turnips,  potatoes,  grains,  and  whatever  happens  to  be  the  produce  of  the  farm. 
Compared  with  the  general  consumption  of  pork,  the  real  dairy-fed  meat  bears  a  very 
small  proportion,  and  the  sale  of  it  in  the  metropolis  is  in  very  few  hands,  and  always 
commands  a  superior  price. 

Round  the  forests  in  England,  it  is  the  custom  to  drive  the  pigs  in  at  the  proper 
season,  that  they  may  feed  on  acorns  and  various  kernels,  which  fall  from  the  trees, 
is  said  that  the  Westphalia  hams  owe  much. of  their  excellence  to  a  similar  practice 
The  astringent  property  of  acorns  may  perhaps  harden  the  flesh,  and  communicate 
peculiar  flavour. 

1853.  Of  all  animal  food,  pork  takes  salt  best,  and  preserves  best :  hence  its  great  use  ia 
naval  stores.    A  smaller  quantity  of  salt  will  keep  it  than  any  other  meat ;  it  acquires 
saltness  more  slowly  than  any  other ;  and  with  the  sara-e  degree  of  saltness  it  remain 
succulent  and  sapid. 

18.'i4.  T/ie  hog  is  n  very  prolific  animal,  and  of  very  rapid  grovlh,  consequently  no  other  article  of  fles 
pi*ovision  can  be  raised  and  prepared  for  market  so  soon  and  at  so  little  expense  as  pork:  in  consequence, 
must  be  materially  Instrumental  in  the  production  of  plenty,  and  in  restraining  the  exorbitant  price  of  t 
first  necessaries. 

A  remarkable  instance  of  the  fecundity  of  these  animals  occurred  in  this  country  lately.   A  sow  belongin 
to  Mr.  Thomas  Rishdale,  Kegworth,  Leicestershire,  had  produced  in  tlie  year  1797  three  hundred  and  lift 
five  young  ones  in  twenty  litters. 

Leicestershire,  Northamptonshire,  and  Hampshire,  are  famous  for  hogs,  which  seems  o\ring  to  their  bcin 
clayey  counties,  where  much  peas  and  beans  are  sown.  The  Western  pigs,  chiefly  of  Berks,  Oxford,  an 
Bucks,  make  excellent  liacon  and  hams  :  but  the  pork  of  Essex,  Suffolk,  and  Norfolk,  is  smallest  and  mo 
delicate  for  roasting,  &c.  The  demand  for  porkers  in  London,  which  is  very  great,  and  continued  throughou 
the  year,  is  chiefly  supplied  from  the  dairies  within  reach  of  the  metropolis  ;  but  the  winter  months  are  the 
principal  for  pork  or  pig  meat.    Swine  for  pork  are  killed  at  from  six  to  twelve  months  old. 

1855.  This  animal  affords  a  preparation  called  brawn,  cannot  be  made  from  any 
other.  It  consists  chiefly  of  the  adipose  membrane,  or  that  which  contains  the  fat, 
rolled  up  and  closely  compressed,  so  that  much  of  the  oil  is  squeezed  out,  while  the 
cellular  texture  remains  so  closely  united  as  to  form  a  semi-transparent  substance.  It 
is  very  nutritive  for  those  persons  whose  stomachs  can  dissolve  it. 

1856.  Sucking-pigs  are  killed  when  about  three  weeks  old.  They  are  fattened  with 
milk  and  whey,  with  the  addition  of  barley  meal.  By  some  persons  their  flesh  is  consi- 

dered as  a  great  delicacy ;  by  others,  it  is  found  to  be  too  luscious  ;  it  is  very  nutritive, 
but  not  so  readily  dissolved  in  the  stomach  as  might  be  supposed.  They  may  be  had  in 
London  all  the  year  round ;  but  are  not  reckoned  wholesome  in  hot  weather. 

Sect.  V. 

Deek  (Cervus,  Linn.). 

1857.  The  old  huntsmen  called  the  flesh  of  every  animal  that  was  hunted,  venison;  but 
with  us,  this  term  is  restricted  to  animals  of  the  deer  kind. 

In  the  hunter  state  of  society,  men  chiefly  subsisted  on  the  produce  of  the  chase ;  they 
lived  much  upon  venison,  which  is  certainly  not  only  a  delicious,  but  a  nutritive  and 
wholesome  food.  Fallow  deer  is,  upon  the  whole,  the  best,  though  the  flesh  of  the  wild 
stag  is  the  highest  flavoured,  and  very  palatable  in  autumn,  when  it  is  in  its  most  perfect state. 

1858.  Tltere  are  three  species  of  deer  in  this  country  :  the  stag;  the  roe  ;  and  the  fallow 
or  common  deer. 

1 859.  The  stag,  or  red  deer  {Cervus  Elephas,  Linn.),  is  the  largest  of  our  deer  tribe.  It  i? 

found  in  nearly  alt  the  temperate  countries  of  Europe,  particularly  the  wooded  part.*  of 
Germany  ;  it  is  also  met  with  in  Asia  and  North  America,  but  attains  its  largest  size  in 
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^Siberia.  From  the  branchiness  of  its  horns,  which  are  divided  into  nianj'  round  and 
liharp-pointed  processes,  the  elegance  of  its  form  and  movements,  and  the  strength  of  its 
limbs,  it  may  be  regarded  as  one  of  the  principal  embellishments  of  the  forest.  This 
iunimal,  the  colour  of  which  is  a  strong  reddish  brown,  is  supposed  to  have  been  iutro- 
iiiuced  into  England  from  France  ;  and  the  hunting  of  the  stag  was  formerly  a  favourite 
jiliversion  with  royalty  and  the  nobles  ;  but,  being  of  a  nature  sometimes  extremely  fierce, 
ii  t  has  latterly  been  made  to  give  way  to  the  fallow  deer,  much  more  gentle  in  its  manners, 
»::nd  more  valuable  as  food.  At  present  it  is  rarely  to  be  found  in  England  ;  but  in  the 
[Highlands  of  Scotland  it  yet  exists  in  its  original  wild  state.  A  stag  of  five  years  old  is 
'.laUed  a  hart ;  the  females  are  termed  hinds ;  and  the  young  ones  axa/awtis.  This  species 
s>  considered  by  some  as  affording  the  most  sapid  venison  ;  but  it  is  usually  lean  and 
aather  tough. 

1860.  The  fallow  deer{C.  Dama,  Linn.)  is  smaller  than  the  stag,  and  it  has  great  elegance, 
lonnected  with  a  much  more  tractable  disposition.  It  abounds  in  almost  all  parts  of 

■'lurope,  except  in  the  cold  regions  of  the  north,  where  its  place  is  supplied  by  the  rein- ,ieer. 
It  is  said  to  have  been  first  introduced  into  Scotland  by  King  James  I.,  out  of  Norway, 

nud  afterwards  placed  in  his  chases  of  Enfield  and  Epping.  It  is  scarcely  seen  in  France 
nnd  Germany,  and  has  never  been  known  to  exist  in  America.  In  Spain  these  deer  are 
\xtremely  large  ;  and  they  are  met  with  in  Greece  and  China  ;  but  in  every  country, 
xxcept  our  own,  they  are  in  a  state  of  natural  wildness. 
The  fallow  deer,  so  called  from  an  early  word,  falow,  to  be  pale,  is  the  species  gener- 

lllly  seen  in  our  parks,  where  they  are  confined  j  but  some  have  kept  them  in  a  small 
aard  with  a  shed,  and  fattened  them  in  the  same  manner  as  cattle  for  their  venison. 
There  are  several  varieties,  as  the  Spanish  deer,  the  mottled  deer,  and  the  Virginian  deer. 

I'he  fallow  deer  is  distinguished  by  having  the  horns  dilated  into  a  broad,  flat,  subdivided 
\spanse  at  the  upper  parts. 
The  buck  of  the  fallow  deer  may  be  killed  at  six  years  old,  but  is  better  at  eight  years 

!' :  age.  The  female,  in  general,  being  naturally  more  tender,  and  getting  tough  rather man  mellowing  by  age,  is  sooner  in  perfection. 
1861.  The  males  of  the  Jeer  tribe  are  in  highest  season  from  the  middle  of  June  to  the 

lividdle  of  September,  after  which  they  become  thin  and  exhausted.  Buck  venison  is 
^•eferred  as  the  choicest  meat,  and  the  haunch  as  the  finest  joint.  Does  which  have  had 
05  kid,  or  soon  deprived  of  it,  are  in  season  from  the  middle  of  November  to  the  middle 

I'  February.  Venison  is  more  sapid  than  any  butchers'  meat,  and  is  considered  as 
eery  digestible.    Its  grain  resembles  most  that  of  mutton,  but  its  taste  is  different. 
1862.  The  roe  deer  (C  Capreobis,  Linn.)  is  the  smallest  of  the  deer  tribes  that  are 

mtives  of  Eui'ope.  It  is  generally  of  a  reddish  brown  colour,  and  differs  in  character 
iKim  the  stag  and  fallow  deer.    Instead  of  herding  together  they  go  in  separate  families. 

is  never  tamed,  and  is  to  be  found  at  present  only  in  a  few  districts  of  the  Highlands, 
eelighting  in  vales,  as  the  fallow  deer  does  in  plains.  Venison  of  the  roe  buck  is  excel- 
nnt  when  the  animal  is  in  good  order,  but  otherwise  it  is  but  indifferent  and  lean  :  after 

fro  years  of  age,  that  of  the  males  is  tough.
 

1863.  The  moose  deer,  or  elk,  of  northem  Europe  and  America  {Cervus  Alses,  Linn.), 

'fords  a  venison  that  is  extremely. sweet  and  nourishing.  The  Indians  say  they  can lavel  three  times  farther  after  a  meal  of  moose  than  of  any  other  animal  food.  The 
nngue  is  excellent,  and  the  nose  is  considered  as  the  greatest  delicacy  in  Canada.  It  is 
:  -e  largest  of  the  deer  tribe. 
1 1864.  The  rein-deer  constitutes  the  chief  wealth  of  the  Laplanders,  and  supports  that 
nmple  and  harmless  people  with  many  of  the  chief  conveniences  of  life.  Its  flesh  is 
(ccellent. 

H8C.5.  The  horns  of  the  deer  tribe  are  of  the  nature  of  bone,  containing  a  large  quantity  of  gelatine,  whicli 
my  be  extmcted  by  boiling,  as  is  done  in  making  hartshorn  jelly  ;  and  Ihcy  differ  in  this  respect  from  the 
»rn8  of  the  ox  and  sheep,  which  consist  mostly  of  albumen,  and  can  only  be  softened,  but  not  dissolved,  by 
mter.  The  horns  of  the  deer  are  cast  off  annually  ;  a  natural  joint  forming  at  their  base,  between  them 
dd  the  bones  of  the  skull,  witli  which  they  are  connected.  They  are  afterwards  reproduced,  and,  while 
oung,  are  covered  with  a  skiu,  serving  as  a  periosteum,  w  hich  the  animal  rubs  off  when  the  new  horns  have 
Ixained  their  proper  size. 

Sect.  VI. 

1  GOAT  {Capra  Hircus,  Linn.). 

'  1 1866.  77ie  wild  goat —  the  supposed  original  of  our  domestic  species  —  inhabits  the  moun- 
I  iiins  of  Persia  and  the  Caucasus.  In  its  domestic  state  it  is  found  in  almost  every  part 

I  the  world,  bearing  the  extremes  of  heat  and  cold,  but  differing  in  form  according  to 
,  rrcumstances.  It  is  a  hardy,  active,  and  sprightly  animal,  possessed  of  more  dexterity 
J  lan  the  sheep.  Unlike  the  sheep,  the  goat  approaches  man,  is  easily  tamed  and  familiar- 
[    'id,  and  is  capable  of  a  considerable  degree  of  attachment ;  but  he  prefers  a  wandering 
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life,  and  to  climb  and  sleep  among  rocky  eminences.  He  is  easily  nourished,  as  he  eats 
almost  every  plant,  and  is  injured  by  few  :  but  he  does  infinite  harm  to  crops  and  young 
plantations  by  feeding  on  the  shoots.  The  flesh,  tallow,  hair,  skin,  and  milk,  are  all valuable. 

1867.  The  domentic  goat  was  ancimlhj  held  in  much  estimation  as  food;  and  in  modern 
times,  in  districts  where  the  animal  is  common,  the  haunches  are  freijuently  salted  and 
dried,  serving  instead  of  bacon.  The  Welsh  call  it  hung  venison,  to  which  it  is  little 
inferior.  The  meat  of  the  wedder  goat  is  best ;  and,  under  the  name  of  rock  venison, 
is  supposed  to  be  little  inferior  to  the  flesh  of  deer.  It  is  reckoned  peculiarly  nutritious 
in  soup.  In  the  West  Indies  the  flesh  both  of  the  ewe  and  the  wedder  goat  is  accounted 
as  good  as  mutton  ;  and  Sir  John  Sinclair  remarks  that,  both  on  account  of  the  milk  it 
produces,  and  its  flesh  and  skin,  it  is  a  pity  that  the  West  Indian  goat  is  not  more  attended 
to  in  this  country.  The  flesh  of  the  kid  is  a  delicacy  everywhere,  though  not  very  sapid  ; 
in  the  East  Indies  it  is  preferred  to  lamb.  The  suet  is  whiter  than  .that  of  the  ox,  and  is 
prefei-able  for  candles.  The  skin  is  employed  for  various  kinds  of  leather  ;  and  that  of 
the  kid  is  well  known  in  gloves.  The  milk  is  abundant,  and  considered  as  more  whole- 

some than  that  of  any  other  animal ;  when  mixed  with  cows'  milk  it  makes  excellent 
cheese.  The  goat  is  very  prolific,  bringing  forth  frequently  two  kids  at  a  time,  and  often 
twice  in  a  year.  Formerly,  they  were  very  plentiful  in  Wales,  but  they  have  given  place 
to  a  small  breed  of  sheep  which  are  more  profitable ;  at  present  very  few  goats  are  to  be 
seen  there.  As  an  article  of  food,  of  course,  the  flesh  of  this  animal  is  now  rare  in 
Britain. 

1868.  Tlie  chamois  very  much  resembles  the  goat,  and  is  one  of  the  wildest  and  most 
timid  of  animals.  Hunting  it  in  the  mountains  of  Switzerland  is  often  a  toilsome  and 
dangerous  employment ;  but  its  flesh  is  considered  as  good  food,  and  a  large  one  will 
weigh  from  fifty  to  seventy  pounds.  The  Swiss  salt  and  smoke  the  flesh  ;  and  the  use  of 
the  skin  is  well  known. 

Sect.  VIL 

RABBIT  {Lepus  cuniculus,  Linn.). 

1869.  Tlie  rabbit  is  an  inhabitant  of  most  temperate  climates,  but  does  not  reach  quite 
so  far  north  as  the  hare. 

1870.  The  loild  rabbit  is  a  native  of  this  island,  and  is  found  in  great  numbers,  burrow- 
ing in  dry  sandy  soils,  particularly  if  the  situations  be  hilly  or  the  ground  irregular,  such 

as  the  sandy  districts  of  Norfolk  and  Cambridgeshire.  Inclosures,  called  warrens,  are 
frequently  made  in  favourable  spots  of  this  kind,  some  of  which  extend  to  2000  acres. 
Rabbits,  not  being  swift-footed  animals,  are  taken  by  nets,  traps,  ferrets,  and  dogs.  The 
common  wild  rabbit  is  of  a  grey  colour,  and  is  the  best  for  the  purpose  of  food  ;  its  skin  is 
valuable,  as  the  pelt  is  a  material  for  hats  ;  but  another  variety  has  been  lately  introduced, 
tlie  silver  grey,  the  skin  of  which  is  more  valuable,  and  is  dressed  as  fur ;  the  colour  of 
this  is  a  black  ground  thickly  interspersed  with  single  grey  hairs  :  a  great  number  of  them 
are  exported  to  China. 

1871.  Tame  rabbits  are  also  reared  in  hutches  or  boxes  placed  in  apartments  or  sheds. 
They  are  easily  fattened  upon  the  same  food  as  is  given  to  cattle  and  sheep — roots,  good 
green  vegetables,  hay,  corn,  and  peas. 

1872.  The  flesh  of  the  rabbit  diifers  somewhat  according  to  its  wild  or  domesticated 
state.  There  is  some  difference  of  opinion  as  to  which  is  preferable.  The  wild  rabbit 
has  more  flavour ;  but  some  prefer  the  tame  one  as  whiter  and  more  delicate.  Wild 
rabbits  are  procurable  young  and  in  good  condition  only  at  particular  seasons,  as  from 
the  end  of  October  to  the  beginning  of  January  ;  but  tame  ones  may  be  always  bred  in  a 
state  fit  for  the  table.  The  latter  are  in  greatest  perfection  when  three  months  old ;  but, 
if  well  fed,  will  not  be  too  old  at  eighteen  months.  The  flesli  of  rabbits  is  inclined  to 
be  dry  ;  but  feeding  them  partly  on  green  vegetables  makes  it  more  juicy.  They  become 
larger  and  fatter  in  the  tame  than  in  the  wild  state ;  but  it  is  not  desirable  to  have  them 
as  fat  as  they  can  be  made.  Some  that  have  been  fed  in  coops  have  been  known  to 
exceed  a  dozen  pounds  in  weight.    When  very  old  they  are  tough,  like  the  hare. 

1873.  There  are  several  varieties  of  tame  rabbits.  —  The  large  white  and  yellow,  and 
white  variety,  have  the  whitest  and  most  delicate  flesh,  and,  when  cooked  in  the  same 
way,  sometimes  rival  the  turkey.  There  is  also  a  large  variety  of  the  hare  colour,  the 
flesh  of  which  is  high-flavoured,  and  more  savoury  than  that  of  the  common  rabbit ;  and 
it  makes  a  good  dish  cooked  like  the  hare,  which,  at  six  or  eight  months  old,  it  nearly 
equals  in  size.    All  these  are  to  be  had  of  the  London  dealers  and  poultry-nicn. 

llabbits  may  be  easily  bred  in  a  small  artificial  warren  where  the  ground  is  extremely 
dry  and  well  drained  by  a  ditch  all  round  it,  and  having  banks  raised  for  the  rabbits  to 
burrow  in.  Food  must  bo  provided  as  when  bred  in  hutches.  They  are  more  prolific 
in  their  domesticated  than  in  their  wild  and  exposed  state. 
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1874.  The  skins,  besides  being  saleable,  are  useful  in  a  family  for  lining  night-gowns, 
ad  other  domestic  piu'poses. 

Sect.  VIII. 

HARE  {Lepus  timidus,  Linn). 

1875.  T7ie  common  hare  is  found  over  the  whole  of  Europe,  andSn  almost  the  whole  of 
Ksia,  in  North  America,  and  even  in  Chili.    In  the  polar  regions  it  becomes  white  in  the 

eginning  of  winter.  It  is  usually  a  wild"  animal,  and  is  taken  by  hunting  in  various lodes :  hence  the  price  of  the  hare  is  much  greater  than  that  of  the  rabbit.  It  is  seldom 
omesticated,  though  it  is  capable  of  being  made  extremely  tame,  and  is  then  a  remarkably 
iayfiU  animal.  An  attempt  has  been  made  to  breed  hares  in  warrens  like  rabbits;  and 
ome  are  of  opinion  that  this  might  be  practicable  in  certain  dry  situations;  but  confine- 
lent  always  injures  their  flavour:  those  which  live  in  mountains  are  superior  to  those 
;hich  are  found  in  low  grounds.  They  do  not  burrow  under  ground  like  rabbits,  but 
.lake  a  slight  depression,  called  their  ybrm,  in  which  they  rest:  its  quickness  of  sight  and 
rearing,  and  its  timidity,  are  well  known. 
1876.  Its  Jlesh  is  considered  in  many  respects  superior  to  that  of  the  rabbit,  being  much 

lore  savoury,  and  of  a  higher  flavour  ;  it  is,  however,  a  dry  kind  of  anuiial  food,  and 
equires  much  gravy,  stuffing,  &c.,  and  this  natural  dryness  is  too  often  unnecessarily 
;jcreased  by  the  common  practice  of  soaking  it  in  water  for  some  time  before  it  is  dressed, 
rhich  deprives  it  of  its  juices.  It  is  not  fit  for  table  immediately  after  being  killed  ;  but 
equires  to  hang  up  for  some  days  to  make  the  flesh  tender.  An  old  hare  is  excessively 
ough,  and  scarcely  fit  for  stewing.  It  is  less  digestible  than  the  flesh  of  the  rabbit,  and 
iiiould  not  be  eaten  by  dyspeptics.  Ude  directs,  in  order  to  ascertain  whether  a  hare  is 
loung,  "  to  feel  the  first  joint  of  the  fore  claw  :  if  you  find  a  small  nut,  the  animal  is  still 
loung;  should  this  nut  have  disappeared,  turn  the  claw  sideways,  and  if  the  joint  cracks, 

I^nat  is  a  sign  of  its  being  still  tender."  Dolby  says,  "if  the  ears  feel  tender  and  pliable, 
end  the  claws  smooth  and  sharp,  the  hare  is  young." 

1877.  Hares  are  reckoned  gmne,  and  the  game  laws,  which  fonnerly  were  the  source  of 
iiauch  incentive  to  vice,  were  the  remnant  of  the  ancient  forest  laws,  under  which  the  killing 
nne  of  the  king's  deer  was  a  capital  crime. 
These  laws  declared  wliat  birds  and  beasts  shnidd  be  railed  game,  and  prohibited  every  one  not  duly 

ualified  by  birth  or  estate  from  killing  any  of  them.  By  a  statute  passed  in  1831,  the  old  system  was  consider- 
'  biy  modified.  The  whole  of  the  tbrmer  provisiims  respecting  qualification  by  estate  or  birth  were  removed; 
nd  any  person  obtainins  a  certificate  is  now  enabled  to  kill  game  either  upon  his  own  land  or  on  the  land 
r  any  other  person  with  his  permission.  The  sale  of  game  is,  under  certain  restrictions,  legalised  ;  and 
eing  deemed  an  article  of  legal  traffic,  summary  means  are  provided  for  protecting  it  from  trespasses, 
'oaching  in  the  night  time  still  remains  punishable  by  imprisonment  for  the  first  two  offences,  and  by nprisonment  or  transportation  for  the  third. 
T/ie  word  game  includes  hares,  pheasants,  partridges,  grouse,  heath  or  moor  game,  black  game,  and  bus- 

arils  ;  and  the  periods  during  which  the  different  species  of  game  may  not  be  killed  are  those  of  the  breeding 
md  rearing  seasons  of  the  different  species  :  peualties  are  imposed  upon  persons  haying  poison  for  game,  or eestroying  the  eggs  of  any  bird  of  game,  or  of  any  swan,  wild  duck,  teal  or  widgeon,  or  knowingly  having ooisession  thereof. 

Sect.  IX. 

QUADRUPEDS  USED  AS  FOOD  IN  OTHER  PARTS  OF  THE  WORLD,  THOUGH  NOT IN  GREAT  BRITAIN. 

1878.  Thehtiffalo  (Bos  bubalus.  Linn).  This  quadruped  appears  to  be  so  closely  allied  to  our  common  ox  that ithout  an  attentive  examin.ation,  it  might  be  easily  mistaken  for  a  variety  of  thatanimal.    In  point  of  size and  strength  it  is  rather  superior  to  the  ox  ;  it  differs  in  the  shape  and  m.agnitude  of  the  head,  the  latter  being larger  :  the  horns  are  also  much  larger,  and  different  in  their  form.  The  buffalo  has  no  dewlap  ;  his  tail  is mnall,  and  his  ears  long  and  pointed  :  in  short,  he  forms  a  distinct  species,  and  his  aspect  is  ferocious.  The iiufralo  IS  a  native  of  the  hotter  parts  of  India  and  Africa,  and  immense  troops  of  them  live  wild  in  the  forests  : hhe  hunting  pf  them  is  dangerous,  and  requires  great  dexterity.  There  is  a  domestic  buffalo  much  cultivated an  Egvpt  and  Persia,  and  employed  for  the  purposes  of  labour,  for  which,  from  his  great  strength,  he  is  well Bjiuahlied:  these  are  also  very  common  in  Italy,  particularly  in  the  Pontine  Marshes,  and  those  of  Sienna. Wuffalo  beef  is  tough,  d.irk  coloured,  and  occasionally  of  a  musky  flavour.  In  some  countries,  however,  it  is a  better  quality,  but  is  never  equal  to  ox  beef.  The  chine  is  esteemed  good,  but  in  Italy  it  is  only  eaten ipy  the  common  people  :  the  veal  of  the  young  is  indifferent.  This  animal  gives  excellent  milk,  the  biUter  of il»hlch  when  clarified,  will  keep  a  long  time,  and  is  largely  consumed  in  India.  Cheese  is  also  obtained  from Bhe  milk. 
1879.  The  bison  {Bos  Urus,  Linn)  is  a  large  wild  species,  formerly  common  in  Europe:  but  ,as  it  had ever  been  domesticated,  and  was  a  very  fierce  animal,  it  has  been  nearly  extirpated,  and  is  supposed  now  to  be nonflned  to  some  forests  in  Lithuania.  It  w,is  the  urus  of  the  ancients,  and  is  called  by  the  Germans  the  auroch. Kit  Is  distinguished  not  merely  by  its  bulk,  sometimes  standing  six  feet  high,  but  likewi.se  by  a  large  quantity M  long  shaggy  hair  about  its  neck,  head,  and  shoulders  :  in  the  latter  there  is  a  remarkable  hump.  There  is UiUo  .an  American  bison,  soraewh.at  different ;  having  one  pair  of  ribs  more  than  the  Kuropean,  but  veryanalo. JHOUS  111  its  general  character.  The  flesh  very  nearly  resembles  ox  beef,  and  it  is  said  to  be  of  a  finer  flavour nndof  easier  digestion.  I  hough  originally  extremely  numerous  in  North  America,  yet  such  has  been  the WMtruction  of  them  by  the  settlers,  chiefly  lor  their  skins  .and  their  tongues,  which  hi>t  is  considered  as  dcli- *ate,  that  they  are  now  found  only  in  the  unsettled  regions  of  the  north  and  west,  where  vast  numbers  still nixlst,  .and  arc  the  support  of  many  Indian  tribes.  The  weiglit  of  the  hump  alone  is  often  filty  pounds  and 

iihe  Indwiis  bake  it  as  a  gre.at  delicacy.  aiiu 
1880.  The  musk  ox  is  an  inhabitant  of  North  America,  and  is  .-in  uncnutli  and  flci  ce-lonking  .animal  rantnin Hiloss  .nate.s  that  the  flesh  is  excellent,  and  free  from  any  particular  musky  Havour,  thougli  the  skin  h ,«  = *•  trong  smell.  i  '        a  oiviu  imi,  a 
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1881 .  The  horse  cannot  be  enumerated  among  the  animals  which  supply  us  with  food,  although  its  flesh  Is 
oaten  and  much  relished  in  some  countries.  Among  the  inhaliitants  of  Huroi)n  there  is  a  great  repugnance 
to  the  use  of  horse-flesh,  except  in  cases  of  famine.  In  Kngland  it  is  never  employed  as  human  food,  but 
only  for  cats'  and  dogs'  meat ;  but  it  is  confidently  stated,  that  in  a  manufactory  in  Paris,  where  every  part 
of  the  horse's  carcase  is  converted  to  various  uses,  the  workmen  often  cat  the  flesh,  and  that  parts  of  it  are 
not  unfreqnently  substituted  lor  butchers'  meat  in  some  of  the  low  eating-houses  of  that  capital.  Those  who have  tasted  it  speak  of  the  llesh  of  a  young  horse  as  extremely  palatable  ;  and  there  can  be  no  doubt  that  it  is 
wholesome.  It  is  well  known  that  the  Tartars  have  always  been  extremely  fond  of  horse- flesh,  which  they 
eat  nearly  raw,  and  likewise  smoke  it  for  keeping.  This  is  also  practised  by  the  natives  of  Chili,  and  other 
parts  of  South  America. 

1882.  The  ass  is  said  to  be  inferior  to  the  horse  as  to  tfie  aliment  which  its  flesh  affurds,  although,  according 
to  Pliny,  the  Romans  at  one  time  brought  it  to  table.  The  wild  ass  is  still  in  much  esteem  among  the  Per. 
sians,  who  consider  it  as  equal  to  venison. 

1883.  V'/ic  xfhra  is  considered  in  Africa  as  excellent  food. 
1884.  The  hippupolaimis  is  a  huge,  unwieldy  creature  that  inhabits  the  rivers  in  warm  climates,  feeding 

upon  herbs.  Its  flesh  supjilies  a  snbstanfial  meal  to  the  African,  and  when  young  it  is  delicate;  but  when 
old  it  is  coarse,  fat,  and  strong,  being  inferior  lo  beef. 

1885.  The  tapir  is  also  a  large  and  clumsy  quadruped,  much  addicted  to  the  water.  The  American  Indian 
compares  its  flesh  to  beef,  though  probably  it  is  inferior. 

188<i.  The  elephant,  from  its  gigantic  size,  might  be  supposed  to  have  Its  flesh  very  coarse  and  indigestible. 
This,  however,  does  not  appear  to  be  much  the  case.  It  is  eaten  in  Abyssinia  and  other  parts  of  Africa  :  also 
in  Sumatra,  and  is  said  to  be  well  tasted.  Some  steaks  that  were  cut  ofl'  the  elephant  that  was  shot  at  Exeter 
Change,  on  being  cooked,  were  declared  to  be  "  pleasant  meat." 

1887.  The  rhinoceros,  when  young,  is  good  and  tender,  but  when  large  is  said  to  be  tough,  and  like  musty 
pork. 

1888.  The  walrus,  or  sea-horse,  is  eaten  by  the  Esquimaux.  A  large  one  will  weigh  4000  lbs.  One  was 
killed  by  Captain  Parry's  sailors  which  weighed  173fi  lbs.  The  heart  weighed  8  lbs.,  and  was  cooked,  and declared  excellent.  The  tongue,  also,  was  good  when  fresh,  but  became  oily  by  keeping.  The  flesli  was 
dark  red,  and  coarse. 

1889.  The  vianata,  or  sea-cow,  is  a  large  marine  animal,  measuring  nearly  twenty  feet  long.  U  is  an  her- 
bivorous, harmless  creature,  and  gives  rich  milk,  from  which  butter  may  be  made.  Its  flesh  resembles  beef 

or  veal.    It  is  found  at  the  moutlis  of  the  great  rivers  of  America. 
1890.  The  armadillo  is  eaten  in  South  America,  and  its  flesh  is  fat  and  excellent. 
1891.  The  kangaroo  of  Anstr;Uia,  when  young,  resembles  venison,  some  say  mutton ;  when  old  it  is  tough. 

It  is  much  sought  after  as  food,  but  from  the  scarcity  of  quadrupeds  there,  is  becoming  rare  where  for- 
merly it  was  abundant. 

1892.  ne  opossum  Various  species  are  eaten  in  America,  Australia,  and  the  Indian  islands.  Young 
ones  are  reared  for  the  table     The  flesh  is  white,  and  well  tasted. 

1893.  The  hedgehog  is  considered  as  a  princely  dish  in  Barbary,  and  is  eaten  in  Spain. 
1894.  The  porcupine  is  reckoned  delicious  food  in  America  and  India.  The  meat  is  white,  sapid,  and 

wholesome,  and  resembles  sucking  pig.    They  are  sold  in  the  markets  in  Rome. 
I89.'i.  The  guinea  pig  is  n6t  spoken  of  favourably  as  food. 1896.  The  beaver  is  fat  and  delicious. 
1897.  The  squirrel  is  tender  meat,  and  a  favourite  dish  in  Sweden  and  Norway.  It  is  sometimes  eaten 

by  the  lower  classes  in  England. 
1898.  The  jerboa  is  highly  prized  in  Arabia. 
1899.  The  camel,  so  valuable  as  a  beast  of  burden,  furnishes  excellent  meat  to  the  Arabs  and  Tartars.  The 

flesh  of  the  young  camel  is  as  delicate  as  veal.    The  hump  is  considered  the  best  part. 
1900.  The  lama  of  South  America  is  reckoned  excellent  food,  and  resembles  wether  mutton. 
1901.  Antelopes  are  a  numerous  class  of  animals  belonging  to  warm  climates,  from  the  size  of  the  deer  to 

that  of  the  cat.    Their  flesh  is  esteemed  a  great  delicacy. 
1902.  The  chatnois  resembles  the  goat. 
1903.  The  bear  supplies  an  article  of  diet  to  several  nations  of  Europe.  The  hams  are  considered  to  be 

excellent.    The  flesh  in  general,  in  its  fresh  state,  is  compared  to  beef,  but  is  coarse. 
1904.  The  polar  bear  is  stated  by  Sir  John  Ross  to  be  particularly  unwholesome,  although  the  Esquimaux 

feed  upon  it,  and,  apparently,  without  inconvenience. 
1905.  The  seal  has  its  flesh  coarse  and  oily,  and  only  fit  for  Greenlanders  and  the  Esquimaux ;  never- 

theless, it  was  formerly  served  up  at  feasts  in  England  together  with  the  porpoise. 
1906.  The  otter  is  eaten  by  the  Laplanders  and  Esquimaux;  but  its  flesh  tastes  fishy.  Of  this  animal  Mr.T.Bell 

observes,  "  That  it  may  not  only  be  readily  and  easily  tamed  and  domesticated,  but  taught  to  catch  and  bring home  fish  for  its  master,  is  a  fact  so  well  known,  and  has  been  so  often  proved,  that  it  is  surprising  it  should  not 
have  been  more  frequently  acted  upon  ;"  and  Bishop  Heber  states  that  in  India  tame  otters  are  kept  by 
fishermen,  and  assist  them  in  driving  shoals  of  fish  into  their  nets ;  yet  an  animal  capable  of  being  so  useful 
is  frequently  in  England  hunted  and  killed  for  mere  sport.  Mr.  Bell  describes  the  manner  of  training  it  in  his 
work  on  "  British  Quadrupeds."  From  the  piscatory  habits  of  this  animal,  and  its  fishy  taste,  it  appears that  our  ancestors  could  not  decide  whether  it  was  fish  or  flesh.  It  was  permitted  by  thechurch  of  Rome  to  be 
eaten  on  maigre  days  ;  and  Pennant  states  that  the  Carthusians,  an  order  never  allowed  to  taste  flesh  during 
their  whole  lives,  made  no  scruple  of  serving  up  a  roasted  otter  in  their  refectory. 

1907.  Apes,  baboons,  and  monkeys,  are  eaten  in  Africa  and  South  America,  and  are  said  to  be  palatable, 
varying,  however,  with  age  and  species.    Lieutenant  Smyth  speaks  of  them  as  not  disagreeable  meat. 

1908.  The  dog,  the  faithful  companion  and  friend  of  man,  is  not  employed  as  food  among  European  nations ; 
but  in  many  parts  of  the  world  the  flesh  of  dogs  is  considered  as  good  food.  In  the  African  kingdnms 
Whidan  and  Dahomey,  it  is  sold  in  the  |)nblic  markets,  and  there  dogs  are  fattened  for  the  purpose.  This 
is  also  the  case  in  China,  and  among  the  Calmucs.  In  the  islands  of  the  Pacific,  dogs  are  eaten,  but  thoe 
are  kA  upon  vegetables.  We  learn  also  from  Pliny,  that  puppies  were  considered  as  a  great  delicacy  by  the 
Roman  gourmands.  -  . 

1909.  The  cat  is  not  avowed  as  food  in  any  European  nation  ;  but  the  occasional  substitution  of  this  animal for  a  rabbit  is  known  to  travellers. 
1910.  The  mouse  is  not  eaten  amongst  us  ;  but  in  many  countries  mice  are  used  as  food,  not  from  neces- 

sity, but  as  a  delicacy.  Even  the  rat,  which  is  generally' held  in  abhorrence,  is  6,aid  to  be  wholesome  and savoury  food.  Both  are  eaten  in  Asia  and  Africa,  not  only  without  reluctance,  but  are  sought  after  as  deli- cate morsels. 



::hap.  IV. MILK,  BUTTER,  AND  CHEESE. 381 

-CHAP.  rv. 

jnLK,  BUTTEK,   AND  CHEESE. 

Sect.  I. 

MILK,  AND  THE  VAUIETIES  OF  FOOD  PREPARED  FROM  IT. 

SuBSECT.  1 .  —  General  Bemarks. 

1911.  The  general  properties  of  milk  are  well  known  ;  but  it  will  be  useful  to  describe 
>s  chemical  composition,  and  the  various  changes  it  undergoes  :  si&ce  it  is  in  consequence 
:  t"  these  that  we  are  enabled  to  prepare  from  it  so  many  articles  of  diet. 
1912.  Milk  is  obtained  only  from  the  class  of  animals  called  Mammalia,  and  is  intended 

T7  nature  for  the  nourishment  of  their  young.  The  milk  of  each  animal  is  distinguished 
IT  some  peculiarities,  but  as  that  of  the  cow  is  by  far  the  most  useful  to  us  in  this  part  of 
Me  world,  our  first  observations  will  be  confined  to  that  variety. 
;  1913.  lF7jen  the  milk  of  the  cow  is  taken  away  periodically,  the  supply  is  continued  for 
Hime  time ;  and  hence  the  great  value  of  this  animal  to  man,  who  is  indebted  to  her  for 
irree  of  the  most  useful  articles  of  food,  milk,  butter,  and  cheese. 

StJBSECT.  2.  —  Properties  of  Colo's  Milk. 
11914.  Milk,  when  just  drawn  from  the  cow,  is  of  a  yellowish  white  colour,  and  is  the 
oost  yellow  at  the  beginning  of  the  period  of  lactation.  Its  taste  is  agreeable,  and  rather 
occharine.    The  viscidity  and  specific  gravity  of  milk  are  somewhat  greater  than  that 
'water  ;  but  these  properties  vary  somewhat  in  the  milk  procured  from  different  indivi- 
aals.  On  an  average,  the  specific  gravity  of  milk  is  1.035,  water  being  1.  The  small 
i»ws  of  the  Alderney  breed  aflFord  the  richest  milk. 
11915.  On  comparing  the  milk  of  two  cows,  in  order  to  judge  of  their  respective  qualities, 
rrticular  attention  should  be  paid  to  the  time  that  has  elapsed  since  their  calving,  as  the 
ilk  of  the  same  cow  is  always  thinner  soon  after  that  time  than  it  is  afterwards  ;  and  it 
ladually  becomes  thicker,  though  less  in  quantity,  in  proportion  to  the  time  that  has 
lapsed  since  the  cow  has  calved. 
11916.  The  milk  that  is  draton  first  at  one  milking  is  also  thinner  and  of  a  worse  quality 
aan  that  obtained  afterwards ;  and  the  richness  of  the  milk  continues  to  increase  pro- 
(•essively  to  the  very  last  drop  that  can  be  obtained  fi-om  the  udder.  It  is  even  said  that 
(3  last  milk  is  at  least  eight  or  ten  times  richer  than  the  first. 
11917.  Mdk  which  is  carried  to  a  considerable  distance,  so  as  to  be  much  agitated,  and 
Doled,  before  it  is  put  into  pans  to  settle  for  cream,  never  throws  up  so  much,  nor  such 
ibh  cream,  as  if  the  same  milk  had  been  put  into  pans  directly  after  it  was  milked. 
11918.  When  exposed  to/iea<milk  boils  at  199°,  water  boiling  at  212°  ;  and  in  the  boiling 
:i;urd  or  caseous  matter  is  partly  coagulated,  rising  to  the  surface  in  form  of  a  pellicle,  or 
irn  skin :  if  this  be  removed  it  is  soon  succeeded  by  another,  and  the  effect  would  go  on 
1  the  residuum  would  have  a  watery  appearance,  and  be  incapable  of  furnishing  any  more 
bh  pellicle.    But  when  milk  is  very  slowly  evaporated  without  boiling,  it  forms  a  kind 
thick  extract  of  milk,  which  is  called  franchipane ;  this,  being  mixed  with  sugar, 

iinonds,  and  orange  flowers,  constitutes  a  sweetmeat  or  custard. 

11919.  The  quality  of  cow's  milk  varies  considerably,  likewise,  according  to  the  manner  in 
i.ich  the  cows  are  fed  and  managed.  In  order  to  possess  an  abundant  supply,  it  is  neces- 
r\'y  to  have  recourse  to  a  constant  and  plentiful  feeding  of  the  animals  with  rich  luxuriant 
'Tjen  food.  Certain  kinds  of  food  atfect  the  flavour  and  richness  of  the  milk.  Cabbages 
il  turnips  impart  their  peculiar  flavour,  and  injure  its  quality  ;  and  the  smallest  quantity 
vwild  garlic,  if  eaten  by  the  cows,  is  discoverable  by  the  taste.    When  fed  on  grains. 

'  lich  is  the  case  frequently  in  large  towTis,  cows  give  poor  milk. 
1920.  Description  of  the  spontaneous  changes  irhich  milk  undergoes. — When  milk  is 
iL-red  to  remain  at  rest  for  a  short  time,  it  separates  into  two  parts.  The  cream  rises 
;the  surface,  a  yellowish  white  unctuous  fluid,  with  a  peculiarly  rich  taste,  containing 
?;  greatest  part  of  the  butter.  After  the  cream  has  separated,  and  is  removed,  what 
imains  is  termed  skivmied  milk :  this  is  much  thinner  than  before,  and  has  a  bluish 
i.iite  colour.  The  milk,  now  deprived  of  the  cream,  if  exposed  for  a  day  or  two  to  a 
nnperature  of  from  G0°  to  70°,  becomes  a  thick  coagulum,  and  during  this  change,  it  is 
land  that  the  milk  has  become  sour  ;  an  acid  has  been  formed,  which  has  occasioned 
•  •  milk  to  separate  into  two  portions,  cnrd.  called  also  caseous  matter,  and  u'hey.  The  acid 
li  ich  has  been  generated  and  contained  in  the  whey  is  the  lactic  acid.  This  coagulum, 
r  'd,  or  caseous  matter,  however,  when  produced  by  spontaneous  change,  is  not  capable 
'forming  cheese :  for  this  purpose,  it  must  be  made  in  a  ditt'erent  manner. 
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SuBSECT.  3.  —  Artificial  Coagulation  of  Milk. 

1921.  To  produce  the  kind  of  cougulum,  or  curd,  necessary  to  make  clieese,  some  sub- 
stance must  he  added  to  the  milk  for  that  purpose  :  the  material  usually  employed  in  this 

country  is  rennet,  a  liquid  procured  by  boiling  a  portion  of  the  inner  coat  of  the  stomach 
of  young  ruminating  animals,  particularly  that  of  the  calf ;  and  it  is  kept  salted  aud 
cured  for  this  purpose.  The  effect  produced  by  the  rennet  is  owing  to  some  of  the  gas- 

tric juice  of  the  calf's  stomach,  which  adhered  to  it,  and  which  is  thought  to  be  somewhat 
of  an  acid  nature.  To  coagulate,  or  turn  the  milk,  as  it  is  called,  into  curds  and  whey,  it 
is  heated  to  about  00°  or  100°  before  the  rennet  is  added.  The  proper  quantity  of 
rennet,  and  the  just  degree  of  heat,  can  only  be  learned  by  a  little  practice.  To  make 
rennet,  the  inside  of  tTie  stomach  of  pigs  will  also  answer,  and  even  the  membrane  that 
lines  the  inside  of  the  gizzard  of  fowls  and  turkeys ;  this  last  makes  the  gallino  rennet  of 
Ital)'.  Many  other  substances  will  coagulate  or  turn  milk  besides  rennet  —  vinegar  and 
acids  of  all  kinds  ;  and  the  Dutch  employ  muriatic  acid  instead  of  rennet,  which  is  said 
to  be  the  cause  of  the  pungent  relish  for  which  their  cheese  is  remarkable.  Many  astrin- 

gent vegetables  also  have  this  effect  ;  likewise  alcohol,  molasses,  gelatine,  and  many 
neutral  salts.  The  Jews  employ  ladies  bed  straw  {Galium  vcrum)  to  coagulate  their  milk 
in  the  making  of  cheese,  the  Mosaic  law  forbidding  them  to  mingle  meat  with  milk  ;  and 
rennet  they  consider  as  meat. 

1922.  There  is  a  considerable  difference  between  the  curd  formed  by  the  spontaneous  al- 
teration of  milk  and  that  by  an  artificial  process.  That  produced  by  spontaneous  coagu- 

lation is  much  less  solid,  and  readily  unites  with  water ;  what  is  artificially  produced  is 
much  more  firm  and  is  insoluble  in  water.  Pure  curd  is  casein,  very  analogous  to  gum 
and  to  albumen,  although  it  differs  in  some  respects  from  both ;  by  boiling  it  with  an 
alkali,  or  lime,  it  becomes  a  soluble  substance  that  dries  very  hard  and  transpai-ent  like 
gum,  and  may  be  employed  as  a  cement. 

1923.  Curd,  casein,  or  caseous  matter,  the  basis  of  cheese,  is,  when  fresh,  white,  insipid, 
inodorous,  and  insoluble  in  water.  When  just  made,  a  portion  of  whey  adheres  to  it,  but 
when  that  is  removed  by  pressure  and  drying,  it  becomes  cheese.  The  white  colour  of 
milk  is  owing  to  the  curd  being  intimately  mixed  up  with  it. 

SuBSECT.  4.  —  Wliey. 

1924.  The  whey  ivhich  remains  after  the  separation  of  the  curd  in  the  artificial  coagulation 
of  milk  by  rennet  is  a  thin  fluid,  yellowish  green  and  almost  transparent,  having  an 
agreeable  sweetish  taste,  in  which  respect  it  differs  from  spontaneously  formed  whey, 
which  is  always  distinctly  acid.  The  whey  of  the  dairy  retains  a  little  oily  matter,  or 
butter,  and  some  unseparated  curd.  If  it  be  boiled,  a  whitish  scum  rises  to  the  surface,  and 
the  liquor  becomes  turbid  ;  but,  upon  being  set  to  cool,  the  matter  which  rendered  it  turbid 
falls  down,  leaving  the  liquid  quite  clear.  The  scimi  which  rises  is  somewhat  analogous 
to  cream,  and  is  capable  of  affording  butter. 

1925.  The  principal  ingredient  of  whey  is  water  with  lactic  acid ;  the  proportion  of  curd 
or  casein,  butter,  and  sugar,  is  very  small ;  hence  we  should  not  expect  to  find  whey 
very  nutritive  ;  yet  it  seems  to  be  well  calculated  as  an  article  of  diet  in  certain  states  of 
the  constitution,  and  in  febrile  complaints  ;  and,  containing  always  a  little  acid,  it  is  found 
to  be  cooling  and  refreshing.  Besides  the  saccharine  matter  and  lactic  acid,  whey  contains 
several  saline  substances  in  solution,  as  a  small  quantity  of  muriate  of  potash,  muriate  of 
soda,  phosphate  of  lime  and  of  iron,  and  sulphate  of  potash.  If  whey,  by  the  spontaneous 
coagulation,  be  long  kept,  it  becomes  very  sour;  but  in  this  state  it  is  a  wholesome  and 
refreshing  beverage  for  labouring  people. 

1926.  Besides  rennet  whey  there  are  several  other  varieties  of  whey  used  as  remedies,  as 

white  wine  whey,  tamarind  whey,  alum  whey,  &c.,  for  which  see  Book  XXVI.,  "  Domestic 
Management  of  the  Sick  Room." 

In27.  Sugar  ofviilk.  Tlip  sweet  t.istc  of  new  milk  and  whey  is  owinc  to  the  stig.ir  whicli  thev  cont.iin. 
This  sng.ir  can  be  pioducpd  in  a  solid  form,  and,  havinp  some  medical  rcpuMtion  on  the  Continent,  it  is 
manufactnred  in  considerable  qnantitv,  particularly  in  Switzerland.  It  much  resembles  common  refined 
sugar.'but  is  less  white,  and  has  little  sweetness  to  the  Uistc.  It  Is  less  soluble  in  water  than  common 
sugar]  but  when  dissolved  in  warm  water,  it  makes  a  beverage  like  whey.  This  sugar  is  now  imported  into 
England,  and  is  sold  by  m.ariy  respectable  chemists  in  London,  being  a  good  deal  used  liy  foreigners,  parti- 

cularly French  and  Swiss,  To  prepare  it,  the  whey  produced  in  making  cheese  is  first  heated,  to  separate 
the  butter  from  it,  and  is  then  boiled  down  to  the  consistence  of  syrup  ;  It  is  poured  into  e.irihen  pots,  .and 
exposed  to  the  sun  till  it  becomes  nearly  solid.  The  mass  is  then  put  into  water,  and  heated  till  the  sug.ar  is 
dissolved  •  .and  the  hot  liquor  being  poured  throngh  a  linen  filter,  the  insoluble  impurities  are,  for  the  most 
part  separated  ;  it  Is  then  clarified  with  the  white  of  egg ;  and  deposits  on  cooling  a  whitish  crystalline 
mass,  which  is  the  sugar  of  milk.    It  docs  not  dilTer  much  from  grape  sugar. 
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SuBSECT.  5. — Cream. 

1928.  When  new  milk  has  stood  still  for  six  or  eight  hours,  the  cream,  separates  and  forms 
i  layer  upon  the  surface.  That  this  may  take  place  in  the  most  expeditious  manner,  and 
uat  the  largest  quantity  of  cream  may  be  procured,  the  milk  is  put  into  shallow  vessels 
11  which  it  does  not  stand  above  three  or  four  inches  deep;  and  the  throwing  up  the 
rt-eam  proceeds  with  the  greatest  ri-gularity,  when  the  temperature  of  the  dairy  is  from 
vO°  to  55°.  It  is  essential  that  the  milk  should  be  kept  cool  in  warm  weather,  to  prevent 
-'idity  :  but  much  cold  is  unfavourable,  and  when  the  temperature  is  so  low  as  40°,  the 
rt-eam  forms  with  difficulty.  The  cream  is  usualfy  removed  with  a  skimming  dish  made 
;■  ■  tin  or  wood.  If  butter  is  to  be  made  from  it,  it  is  immediately  put  into  a  wooden 
aarrel,  in  which  it  is  collected  until  there  is. a  sufficient  quantity  to  be  churned. 
'  Cream  is  a  yellowish-white,  opaque  fluid,  smooth  and  unctuous  to  the  touch,  and  of  an 
c^reeable  flavour.  It  consists  of  a  peculiar  oil  or  butter,  curd,  and  serum  or  whey, 
^cccording  to  Berzelius  it  contains  in  100  parts,  butter,  3.5;  curd,  or  matter  of  cheese, 
55;  whey,  92.0. 
1929.  That  cream  contains  an  oil  is  evinced  by  its  staining  clothes  in  the  manner  of  oil; 

Tiid  when  boiled  for  some  time,  a  little  oil  floats  upon  the  surface.  The  thick  animal  oil 
iihich  it  contains,  the  well-known  butter,  is  separated  only  by  agitation,  as  in  the  common 
r  -ocess  of  churning,  and  the  cheesy  matter  remains  blended  with  the  whey  in  the  state  of 
'/Mer-milk. 
1930.  Cream  yields  its  butler  more  easily  by  standing  some  days,  till  it  acquires  a  slightly 

;i;id  taste  :  no  acid  is  perceived  in  the  butter,  but  a  little  is  found  in  the  butter-milk,  though 
oDt  so  much  as  in  the  cream  ;  hence  some  acid  has  disappeared  in  the  churning. 
1931.  The  consistency  of  cream  increases  by  exposure  to  the  air.  In  three  or  four  days 
becomes  so  thick  that  the  vessel  which  contains  it  may  be  inverted  without  its  being 

:)ilt.    In  eight  or  ten  days  more  it  becomes  a  soft  solid,  and  its  surface  becomes  tough. 
has  now  no  longer  the  flavour  of  cream,  but  has  acquired  that  of  cheese.  This  is  the 

riTOcess  for  making  what  is  termed  cream  cheese. 

SuBSECT.  G.  —  Skimmed  Milk. 

1932.  This  is  the  milk  from  ivhich  the  cream  has  been  removed.  When  the  cream  has 

reen  taken  ofl'  within  twelve  or  fifteen  hours  from  the  time  of  milking,  the  milk  is  sweet, 
nd  forms  a  most  useful  article  of  food,  eaten  in  a  great  variety  of  ways  ;  and  it  is  like- 

wise employed  for  making  cheese  and  butter,  as  some  of  these  substances  still  remain  in 
If  allowed  to  remain  twenty  or  thirty  hours,  it  coagulates  spontaneously,  as  above 

aated,  separating  into  a  soft  curd  and  whey,  the  former  of  which  is  extremely  wholesome, 
iiid,  eaten  with  a  little  sugar,  is  excellent.  If  the  whey  be  kept  about  three  weeks  in  a 
aarm  temperature,  it  passes  into  the  vinous  fermentation  by  means  of  the  saccharine 
satter  which  it  contains,  and  a  kind  of  vinous  liquor  is  prepared  from  it  in  some  countries 

'  ■  Asia,  and  from  that  again  an  ardent  spirit  is  obtained. 
1933.  Skimmed  milk,  analysed  by  Berzelius,  affords,  in  1000  parts,  water,  928.75  :  gaseous 

latter,  with  a  trace  of  butter,  28.0  ;  sugar  of  milk,  35.0  ;  chloride  and  phosphate  of  pot- 
bh,  1.95  ;  lactic  acid,  acetate  of  potash,  and  a  trace  of  lactate  of  iron,  6.0;  earthy  phos- 
laates,  0.30.    Other  chemists  have  also  found  a  minute  portion  of  sulphur. 

SuBSECT.  7.  —  Milk  considered  as  an  Aliment. 

11934.  Milk  considered  as  cm  aliment  i.<t  of  such  importance  in  domestic  economy,  as  to 
nnder  all  the  improvements  in  its  production  extremely  valuable.  To  enlarge  upon  the 
Ittiquity  of  its  use  is  unnecessary ;  it  has  always  been  a  favourite  food  in  Britain  : 

IlLacte  et  came  vivunt,"  says  Ca;sar,  in  his  Commentaries  ;  the  English  of  which  is,  "  the 
jliaabitants  subsist  upon  flesh  and  milk."  It  is  stated  by  agricultural  writers  that  the need  of  the  cow  has  received  great  improvement  in  modern  times  as  regards  quantity 
■dd  quality  of  the  milk  which  she  affords,  the  form  of  milch  cows,  their  mode  of  nourish- 
leent,  and  also  in  the  management  of  the  dairy. 
I '1935.  Although  milk  in  its  natural  stale  be  a  fluid,  yet,  considered,  as  an  aliment,  it  is  both 

'  nnil  fluid  :  for  no  sooner  docs  it  enter  the  stomaeh,  than  it  is  coagulated  by  the  gastric 
,  and  .separated  into  curd  and  whey,  the  first  of  these  being  extremely  nutritive. 

.1936.  Milk,  being  the  natural  food  of  young  animals,  is  universally  admitted  to  be  one  of 
:  mo.'it  easily  assimilated  kinds  of  nutriment,  more  particularly  when  drank  immediately 
'■er  it  is  drawn  from  the  udder.  When  it  is  coagulated  artificially  by  rennet  the  curd  is 
ss  digestible.  It  appears  to  occupy  a  middle  rank  between  animal  and  vegetable  food, 
id  is  particularly  calculated,  not  only  for  young  persons,  but  for  all  those  who  require 
rry  nourishing  aliment.    With  some  constitutions  it  is  apt  to  become  acid  ;  but  to 
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counteract  this  tendency,  it  may  be  mixed  with  soda  water,  or  have  a  little  mamesia 
or  a  very  little  soda,  put  into  it.  ' 

1937.  To  understand  the  perfection  of  milk  as  an  aliment,  independently  of  experience, 
which  has  universally  declared  in  its  favour,  we  must  consider  its  chemical  composition.' Dr.  Prout  has  shown  that  all  our  principal  alimentary  matters  may  be  reduced  to  three 
classes ;  the  saccharine,  the  oleaginous,  and  the  albuminous,  represented  by  sugar,  butter,  and 
white  of  egg.  Now,  milk  consists  of  all  three  :  the  curd,  or  caseous  part,  which  is  chiefly 
albumen  ;  the  butter,  chiefly  oil ;  and  a  portion  of  sugar.  Milk  is  the  only  substance  pre- 

pared by  nature  so  completely  perfect  as  to  be  a  compound  of  these  three  principles. 
1938.  There  is  a  considerable  difference  in  the  milk  of  various  animals. 
1939.  Milk  of  the  hitman  subject  is  much  thinner  than  cow's  milk,  and  contains  more 

saccharine  matter.  It  yields  much  cream,  but  no  butter  can  be  procured  from  it  by agitation. 

1940.  Asses'  milk  comes  the  nearest  to  human  milk  of  any  other  ;  it  has  likewise  more saccharine  matter  than  milk  from  the  cow,  and  is  thinner,  with  a  larger  proportion  of 
curd.  It  is  considered  as  the  lightest  and  easiest  to  digest  of  any  ;  hence  it  is  a  popular 
remedy  in  consumption,  but  is  apt  to  cause  diarrhoea  in  very  delicate  persons,  if  taken  in 
too  great  a  quantity.  Artificial  asses'  milk  may  be  prepared  by  dissolving  two  ounces  of 
sugar  of  milk  in  a  pint  of  skimmed  cow's  milk. 

1941.  Goat's  milk  is  something  thicker  and  richer  than  cow's  milk.  It  has  a  peculiar 
aroma,  contains  a  gi-eat  deal  of  curd,  and  makes  excellent  cheese ;  also  affording  butter, 
which  is  whiter  than  that  from  the  cow,  and  is  said  to  keep  longer.  The  milk  of  the 

goat  is  much  used  in  Spain,  Italy,  and  the  south  of  "France. 
1942.  Ewe's  milk  has  the  appearance  of  cow's  milk.  It  affords  a  larger  quantity  of 

cream,  forming  a  soft  and  very  fusible  butter.  Its  curd  is  very  soft  and  unctuous,  and 
when  mixed  with  that  of  the  cow,  it  gives  it  a  rich  appearance.  It  makes  excellent 
cheese,  and  in  greater  quantity  than  any  other  milk,  but  contains  the  least  sugar  of  any. 
Ewes  were  formerly  milked  generally  in  this  country,  but  that  custom  is  nearly  worn  out 
of  use. 

1943.  Mare's  milk  contains  more  sugar  than  that  of  the  ewe,  and  hence  it  is  much  used 
in  Tartary  for  making  a  fermented  liquor.    It  contains  scarcely  any  butter. 

1944.  Camel's  milk  is  used  only  in  Africa. 
1945.  Buffalo's  milk  is  employed  in  India  ;  it  is  nearly  the  same  with  that  of  the  cow, but  rather  thinner. 
1946.  From  no  other  substance,  solid  or  fluid,  can  so  great  a  number  of  distinct  kinds  of 

aliment  be  prepared  as  from  milk,  some  forming  food,  others  drink  :  some  of  them  delicious, 
and  deserving  the  name  of  luxuries;  all  of  them  wholesome,  and  some  medicinal;  indeed, 
the  variety  of  aliments  that  seems  capable  of  being  produced  from  milk  appears  to  be 
quite  endless.  ̂ In  every  age  this  must  have  been  a  subject  for  experiment,  and  every 
nation  has  added  to  the  number  by  the  invention  of  some  peculiarly  its  own.  Milk,  like- 

wise, enters  as  an  ingredient  into  an  infinity  of  dishes,  for  which  we  must  refer  to  the  re- 
ceipts for  cookery.  We  shall,  in  this  place,  enumerate  a  few  preparations  used  in  Eng- 

land, that  may  be  considered  properly  as  varieties  of  prepared  milk,  and  which,  though 
in  tliese  times  of  modern  refinement,  little  thought  of,  formed  some  of  the  luxuries 
among  the  articles  of  simple  rural  fare  of  our  ancestors. 

1947.  Curds  and  wlwy,  merely  new  milk  coagulated  by  rennet,  and  the  curds  and  whey  eaten  together,  with 
or  without  sugar. 

19J8.  Curds  and  cream  Here  the  whey  is  removed,  and  cream  substituted  ;  or,  if  tliat  be  too  rich,  h.ilf 
cream  ami  half  milk. 

1949.  Costorphin  cream,  so  named  from  a  village  of  that  niime,  two  miles  from  Edinburgh,  used  to  be  in 
repute  there  and  in  the  environs.  The  milk  of  three  or  four  days  is  put,  when  first  drawn,  into  a  wooden 
vessel,  which  is  submitted  to  a  cert.iin  degree  of  he.at,  generally  by  immersion  in  warm  water;  this  accele- 

rates the  separation  of  the  cream.  The  milk  is  then  drawn  oil  by  a  hole  in  the  bottom  of  the  vessel ;  what 
remains  is  put  into  the  plunge  churn,  and,  Jifter  having  been  agitated  for  some  time,  is  sold  as  Costorphin 
cream. 

1950.  nevomhirc  cream,  called  also  clotted  or  clouted  ornwi.  —  This  is  milk  brought  very  gradually  to  near 
boiling,  but  not  quite,  in  shallow  tin  vessels  over  a  charcoal  fire,  and  kept  in  that  state  until  the  whole  of  tJie 
cream  is  thrown  up,  which  will  be  from  twelve  to  twenty-four  hours,  according  to  the  season.  It  is  essenti.il 
in  this  preparation,  that  the  simmering  should  not  proceed  to  boiling.  The  vessel  containing  it  is  then  taken 
off  the  fire,  .and  the  cream  remains  on  till  it  is  cold,  when  it  is  skimmed  olf,  and  is  extremely  thick,  but  per- 

haps not  richer  than  the  best  common  cream,  though  often  thought  so.  Some,  instead  of  heating  the  milk 
over  a  fire,  put  it  into  shallow  vessels,  which  they  set  to  6*im  upon  boiling  water  in  a  copper.  It  is  used  for 
eating  with  fruit,  tarts,  &e.,  and  is  almost  |ieculiar  to  Devonshire.  It  does  not  readily  mix  with  tea  or  cofiee, 
except  beaten  up  with  a  little  milk.    It  is  now  frequently  sent  up  to  London  quite  fresh. 

19.'il .  Dutch  clotted  cream.  —  In  Holland  they  put  the  fresh-drawn  milk  into  a  pan.  and  stir  it  with  a  wooden 
spoon  two  or  three  times  a  day,  to  prevent  the  cream  from  separating  from  the  milk  ;  when  the  whole  coagu- lates, the  spoon  will  stand  upright  in  it.  .       ,  .       j  ,.     jj.       „  ... 

I').')2.  Ti/re  is  the  name  of  a  preparation  used  m  Indni  to  eat  with  rice.  It  is  made  oy  adding  alittle  butter- milk to  warm  fresh  milk,  and  letting  it  stand  all  night :  It  is  slightly  acid. 
19.W.  Scotch  sonr  cream.  —  At  night  they  put  skimmed  milk  into  a  wooden  tub  or  pail  hiiving  a  spigot  near 

the  bottom.  This  vessel  they  put  into  a  tub  a  little  larger ;  and  they  fill  the  spare  between  the  two  with  hot 
water  and  let  the  whole  remain  all  night.  In  the  morning  they  take  out  the  inner  tub,  and,  gently  opening 
the  spigot  allow  the  thin  milk,  called  wign.  to  run  off,  and  the  remainder  will  be  found  converted  into  a  kind 
of  thick  sour  cream.  This  is  cateu  with  sugar.  To  make  it  requires  some  practice,  as  to  the  heat  of  the water. 
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1  ■9f>4   The  crowdie  <tf  Inivtiiess  ami  ilnss-shire  is  made  (nccordiiiK  to  the  celebrated  M^gg  Dnds)  by  "  viorV- 
■  ■  to  'Cther  well  two  parts  of  fresh  sweet  milk  curd  and  one  of  t'rcsh  butter.  It  is  then  pressed  into  a  shape, !  1  turned  out,  when  it  will  slice  well.  It  is  eaten  for  breakfast.  When  put  up  in  vessels  it  will  keep  lor 
.inths,  and  become  very  high-Bavoured,  but  mellow.    The  Arabian  clieese  is  made  in  this  way  in  vals." 
11955.  The  supjjh/  of  such  a  metropolis  as  London  with  milk  is,  as  may  be  supposed,  a 
rr)'  extensive  concern.  It  has  been  stated  that  the  number  of  cows  kept  for  this  pur- 
^se  in  the  environs  of  London  amounts  to  12,000,  chiefly  of  the  short-horn  breed,  and 
ccat  part  of  the  land  in  the  vicinity  is  devoted  to  this  object ;  besides  which,  a  great 
lal  of  milk  and  cream  is  now  brought  from  the  distance  of  five  to  twenty  miles  in  the 
luntry  in  tin  vessels  slung  in  light  spring  carts  :  and,  as  the  means  of  conveyance  are 
ij  proved,  the  inhabitants  of  I^ondon  may  expect  a  more  plentiful  supply  of  this  necessary 
■  licle  of  food,  to  which  we  may  add,  and  of  a  superior  quality  ;  for  it  cannot  be  expected, 
jat  milk  procured  from  cows  shut  up  and  fed  on  distilled  grains  can  equal  that  produced 
cows  whose  health  is  supported  by  grass,  and  living  much  in  the  open  air.  If  they 

t'j  not  well  fed  in  winter  they  often  lose  their  milk.  The  most  considerable  London 
liries  are,  one  at  Islington  belonging  to  Mr.  Rhodes,  another  to  Mr.  Laycock,  and  the  so 
Jled  Metropolitan  Dairy  in  Edgeware  Road.  The  first  is  the  most  complete  establish- 
i3nt,  containing,  on  an  average,  400  cows.  In  this  the  cows  are  fed  on  brewers'  grains, 
i.  Jether  with  green  food  and  succulent  roots,  and  the  whole  place  is  kept  extremely  clean 
id  -well  ventilated,  but  the  cows  are  never  allowed  to  go  out  Mr.  Laycock  suffers  his 
»ws  to  be  out  .some  time  every  day,  which  we  think  is  the  best  practice.  Each  cow  is 
oowed  a  portion  of  salt.  The  breed  in  most  esteem  with  the  London  cow-keepers  is  the 
il  Yorkshire  stock,  or  a  cross  between  the  Teeswater  and  the  Holderness,  as  producing 

e;  greatest  quantity  of  milk,  though  it  is  not  of  the  richest  quality.  These  cows  ai-e 
I  nferred  also,  from  their  great  disposition  to  fatten,  for  the  butcher, 
lit  is  publicly  stated,  that  it  is  the  practice  of  some  cow -keepers  to  put  by  the  milk  got 
;im  the  cow  at  night  until  the  morning,  and,  when  the  cream  is  skimmed  off,  it  is  sold 
'.  morning's  milk.  The  next  morning's  milk  is  treated  in  a  like  manner,  and  sold  as 
sniug's  milk.  The  water  afterwards  is  added  by  the  retailers.  We  trust  this  practice 
r.not  universal.    It  is  well  known  that  what  is  sold  for  cream  is  not  of  first-rate  quality  : 
■  t  the  sophistications,  if  any,  are  too  little  understood  to  be  easily  exposed. 
;1956.  Adulteration  of'  milk  is  very  generally  complained  of,  and  had,  no  doubt,  been ri  meriy  practised  to  a  greater  extent  than  at  present,  since  the  means  of  detection  have 
ten  pointed  out  by  chemistry.  Perhaps  the  most  usual  kind  of  adulteration  employed 
ppresent  is  diluting  it  with  water ;  and  it  is  not  easy  to  detect  this  fraud,  except  it  be 
rrried  too  far.  It  is  true  that  the  addition  of  water  renders  milk  of  less  density  or  spe- 
iuc  gravity  ;  yet  as  pure  milk  varies  considerably  in  this  respect,  according  to  the  food 
r/en  to  the  cattle,  and  other  circumstances,  a  variation  in  its  weight,  except  it  be  very 
nnsiderable,  would  not  prove  that  water  had  been  added.  M.  Barruel,  a  chemist  of 
irris,  has  hivestigated  the  adulteration  of  milk  with  much  care,  milk-dealers  having 
oen  as  dishonest  in  that  capital  as  with  us :  Jind  he  has  shown  that  they  increased  the 
i  jcific  gravity  of  watered  milk  by  the  addition  of  another  substance,  as  sugar,  which 
"O  took  off  the  flat  taste  given  by  water,  and  thus  rendered  the  detection  difficult  even 
tthe  lactometer,  an  instrument  for  measuring  the  specific  gravity  of  milk.  Water  gives 
)imilk  a  bluish  colour ;  and,  to  conceal  this,  it  is  said  that  chaUv,  and  also  w'heat  flour, 
vve  been  added.  Chalk  is  easily  found  out,  because  it  settles  to  the  bottom  after  a  couple 
hhours,  and  then  the  bluish  colour  returns  ;  and  any  person,  even  of  indiflferent  delicacy 
j'palate,  could  distinguish  the  altered  taste  of  the  milk.    Boiling  the  flour  in  the  water 
\;vents  its  settling  like  chalk ;  but  the  existence  of  any  kind  of  flour  or  meal  may  be 
■ected  by  employing  iodiyte,  which  strikes  a  blue  colour  with  the  starch  of  the  flour, 
rr  this  purpose,  add  to  the  milk  or  cream  suspected  some  iodine  in  alcohol,  to  be  had  of 
}  7  respectable  chemist ;  and  if  there  be  any  flour,  arrow-root,  starch,  or  rice,  it  will  be 
Dwn  by  a  beautiful  blue  making  its  appearance. 
11957.  To  prevent  milk  from  turning  sour  in  hot  weather,  the  milkmen  of  Paris  have  been 
ithe  habit  of  employing  a  little  subcarbonate  of  soda  or  of  potash.    This,  by  combining 
h  and  neutralising  the  acetic  acid  formed,  has  the  desired  effect,  and  keeps  the  milk 

Km  turning  so  soon  as  it  otherwise  would :  the  salt  that  is  thus  formed,  viz.  the  acetate 
-soda  or  of  potash,  is  not  at  all  injurious ;  and,  as  pure  milk  does  contain  a  small  quan- 
•  of  this  salt,  it  is  difficult  to  pronounce  upon  the  addition  of  any  alkali,  except  there ^•uld  be  some  in  a  free  or  uncombined  state,  which  does  not  exist  in  milk.  T'he  addition 

;i  I  little  carbonate  of  potash  will  break  down  the  curd  that  is  beginning  to  form  in  con- 
'  ncnce  of  souring,  or  a  little  calcined  magnesia  will  produce  the  same  effect ;  but  this ion  is  not  unwholesome. 

)•<.  The  possession  of  a  cow  affords  the  most  certain  method  of  obtaining  pure  milk  and nil  :  and  it  is  scarcely  necessary  here  to  remark  upou  the  numerous  advantages  which 
I  uiiily  may  derive  from  it;  such  as  butter  churned  fresh  for  breakfast,  syllabubs,  milk 

.1,  whether  in  the  shape'of  porridge,  arrow  root,  and  other  |)reparations  for  children, 
r-  the  management  of  a  cow,  see  "  Dairy,"  in  a  future  part  of  tliis  work. C  c 
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ig.ig.  An  inslrummt  linS  been  emjihi/fil  fay  measuring  llw  degree  of  richness  of  viilk  very  (HJfereiil  from 
lactometer,  whii'li  determines  its  specilic  gravity.  Tiiis  instrument  ascertains  the  proportion  of  cream  wliich 
any  milk  will  yield,  and  consists  simply  ol'  a  class  tube,  a  little  more  than  a  foot  long,  with  a  funnel  at  the  top. The  upper  two  inches  of  the  tube  are  marked  in  small  divisions,  and,  when  the  instrument  is  fillixi  with  milk 
to  the  height  of  a  foot,  the  depth  of  cream  yielded  is  shown  by  the  marks  on  the  upper  part :  allowance  must 
of  course  be  made  for  the  circumstances  under  which  the  croam  Is  formed  ;  and  in  comparing  two  kinds  of milk,  tliey  should  be  placed  in  eNactly  the  same  circumstances. 

Sect.  II. 

BUTTEE. 

SuBSECT.  1. —  General  Eemarks. 

1960.  Butter  is,  as  we  have  stated,  the  oil  of  viilk  separated  by  the  agitation  called  churn- 
ing; and  it  dilFev.s  from  common  animal  fats  in  containing,  besides  olein  and  stearine,  the 

latter  of  whicli  is  quite  fluid  at  70°,  a  peculiar  matter  to  which  Chevreul  has  applied  the  name 
of  butyrine  or  Imiijric  acid,  to  which  the  agreeable  flavour  of  butter  is  owiug.  It  is  exten- 

sively used  as  food,  and  in  the  culinary  art,  in  this  and  most  northern  countries  of  Europe  ; 
in  the  south  of  Europe  it  is  little  employed,  olive  and  other  vegetable  oils  taking  its  place. 
In  the  warm  parts  of  tropical  climates,  butter  is  always  liquid,  and  it  melts  at  9G°.  In 

India  it  is  made  from  the  milk  of  the  bufi'alo,  and,  when  clarified,  it  is  called  ghee. 
Burckhardt  informs  us  that  the  Arabs  are  extremely  fond  of  this  butter,  of  which  they 
drink  a  cupful  every  morning,  and  use  it  besides  in  many  other  ways. 

1961.  Beckman,  in  his  "History  of  Inventions,"  states  "  that  butter  was  not  used  either  by 
the  Greeks  or  Romans  in  cooking ;  nor  was  it  brought  upon  their  tables,  at  certain  meals, 
as  is  the  custom  at  present.  We  do  not  find  it  mentioned  by  Galen  and  others  of  his  time 
as  food,  though  they  have  spoken  of  it  as  applicable  to  other  purposes.  No  notice  is  taken 
of  it  by  Apicius  ;  nor  is  there  any  thing  said  of  it  in  that  respect  by  the  authors  who  treat 
of  agriciilture,  though  they  have  given  us  very  particular  information  with  respect  to 
milk,  cheese,  and  oil.  This,  as  has  been  remarked,  may  be  easily  accounted  for  by  the 
ancients  having  accustomed  themselves  to  the  use  of  good  oil ;  and  butter  is  very  little 

employed  at  present  in  Italy,  Spain,  Portugal,  and  the  southern  parts  of  France."  In 
England  it  has  been  made  from  time  immemorial,  though  the  art  of  making  cheese  is  said 
not  to  have  been  known  to  the  ancient  Britons,  and  to  have  been  learned  from  their 
conquerors. 

S0BSECT.  2. —  General  Principles  of  the  Formation  of  Butter. 

1962.  There  are  two  methods  pursued  in  the  manufacture  of  butter.  In  one,  the  cream  is 
separated  from  the  milk,  and  in  that  state  it  is  converted  into  butter  by  churning,  as  is 
the  practice  about  Epping :  in  the  other,  the  whole  milk  is  subjected  to  the  same  process, 
which  is  the  method  usually  followed  in  Cheshire.  The  first  method  is  generally  said  lo 
give  the  richest  butter,  and  the  latter  the  largest  quantity,  though  some  are  of  opinion 
that  there  is  little  difference  either  in  quality  or  quantity. 

1963.  The  developement  of  an  acid  appears  to  be  almost  essential  in  the  preparation  of 
butter.  To  obtain  butter  readily,  either  from  cream  or  milk,  both  these  require  to  be  kept  for 
a  few  days  till  sourness  commences,  and  in  some  cases,  a  little  warmth  is  employed  to  hasten 
the  acidity ;  but  the  addition  of  cream  already  soured  is  said  to  be  apt  to  induce  putridity. 
Butter  may  indeed  be  made  from  fresh  cream,  but  it  requires  much  more  labour  to  pro- 

duce it;  and  it  is  said  that  no  butter  of  good  quality  can  be  made  from  cream  that  is  Hot 
more  than  one  day  old. 

1964.  Butter  is  therefore  generally  made  from  cream  a  little  sour,  and  also  from  milk 
allowed  to  turn  thick,  or,  as  it  is  called  in  some  places,  lappcrd.  When  very  sour  cream 
or  milk  are  churned,  the  butter-milk,  or.the  milk  which  remains  after  the  butter  has  been 
extracted,  is  not  nearly  so  sour  as  the  cream  or  milk  had  been,  and  the  butter,  in  all  cases, 
is  perfectly  sweet ;  consequently  the  acid  which  has  been  evolved  has  in  a  great  measure 

disappeared  during  the  churning,  an  efi'ect  not  easily  explained. 
196.5.  In  chvitiing,  the  heat  must  he  raised  to  ,'50°  or  50°,  and,  during  the  process,  there 

is  an  increase  of  temperature  amounting  to  3°  or  4°;  a  little  oxygen  gas  is  absorbed,  which 
has  been  supposed  to  be  by  the  oil. 

1966.  Very  rich  butter  may  be  made  by  using  only  the  latter  half  of  the  milking,  as  it  is 
well  known  that  the  first  portion  of  milk  drawn  from  the  cow  is  much  less  rich  than  the 

latter.  In  the  Highlands,  it  is  the  custom  to  suffer  the  calves  to  suck  the  first  milk,  and 
to  use  the  remainder  only  for  making  butter,  which  by  this  means  they  make  extremely 

rich.  But  this  separation  could  only  be  made  in  large  dairy  ftirms ;  and  it  has  been 
remarked,  that  in  districts  where  cheese  is  the  jjrincipal  manufacture,  they  have  the 

opportunity  of  making  the  best  butler :  contrary  to  the  general  opinion,  for  there  they 

could  appropriate  the  last  part  of  the  milkings  to  the  making,  of  butter,  and  use  the  first 

part  in  making  cheese.    As  it  is,  while  the  whole  of  the  cream  is  taken  to  make  butter, 
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were  that  is  the  principal  consideration,  it  cannot  be  expected  that  rich  cheese  can  be 
ude  of  the  remainder  of  the  milk. 
11967.  Tlie  yellowish  colour  of  butter  in  Enykind  is  generalli/  i7i  part  art! ficiiil.  In  the 
iimmer  season,  in  which  the  cows  ai-e  fed  on  grass,  it  is  seldom  requisite  to  give  any 
:;  ificial  colouring  to  butter,  as  what  it  has  naturally  is  sufficient ;  but  in  the  winter  and 
n  ing  months  the  natural  colour  of  butter  becomes  whitish,  and  often  tallowy  ;  the 
-imers,  therefore,  to  please  their  customers,  use  some  colouring  matter,  as  arnotto,  a 
csing  drug  produced  from  the  pulp  of  the  seed-vessel  of  a  shrub  {Bixa  orellanct)  which 
lOws  spontaneously  in  the  West  Indies  ;  or  the  juice  of  carrots,  or  the  flowers  of  the 
irrigold  ;  but  though  these  substances  are  all  harmless,  the  practice  of  colouring  butter 
iiiuld  be  discoiu-agod,  as  tending  to  conceal  defects,  and  to  destroy  one  of  the  tests  of 
\)d  butter, 

SlTBSECT.  3. — Properties  of  Butter. 

11968.  TTie  taste  of  butter  is  peculiar,  and  vei"y  unlike  any  other  fatty  substance.  It  is 
jremely  agreeable  when  of  the  best  quality,  but  its  flavour  depends  much  upon  the 
■  Id  given  to  the  cows  :  to  be  good,  it  should  not  adhere  to  the  knife. 
1.969.  Butter  is  not  changed  by  a  heal  that  merely  melts  it;  but  if  exposed  to  that  of  boiling 
u'.er  for  a  little  time,  the  butter-milk  will  rise  to  the  top  as  a  scum,  and  the  curdy  matter 
uiarates  in  a  coagulated  state,  and  falls  to  the  bottom  of  the  vessel  with  the  whey  and 
!cer,  leaving  the  butter  transparent;  it  is  then  called  clarified  butter.    What  is  called 
»(/,  in  the  making  of  melted  butter  in  cooking,  depends  upon  this  principle.  If  butter 
lequired  to  be  oiled,  as  it  is  called,  it  must  be  melted,  and  suffered  to  stand  a  little,  to 
;arate  the  sediment,  and  the  clear  butter  is  poured  off.  Butter-milk,  from  its  bad 
i  .lity,  sometimes  runs  to  oil  in  spite  of  the  most  vigilant  cook.  When  this  liappens,  it 
uhe  practice  to  put  a  little  cold  water  to  it,  and  to  pour  it  rapidly  backwards  and  for- 
r;ds  from  the  saucepan  into  a  basin,  which  will  partially  restore  it.  But  there  is  an 
ly  method  of  recovering  it  completely,  by  adding  to  it  a  little  salt  of  tartar  (kept  in  a 
•'3e-stopt  vial  for  the  purpose) :  then  shaking  them  together,  and  the  creamy  appearance 
1  be  reproduced. 
970.  Very  much  of  the  goodness  of  butter  depends  upon  the  way  in  which  it  has  been 
I iaged  after  it  is  made.  It  is  pressed  and  worked  to  get  out  the  whole  of  the  butter- 
kk  ;  if  the  whole  is  not  removed,  the  butter  will  infallibly  spoil  in  a  short  time  ;  and  if 
■  I  too  much  worked  it  will  be  tough  and  gluey.  Butter  is  very  apt  to  become  rancid ; 

it  cannot  be  preserved  fresh  for  many  days  exposed  to  the  air  without  the  addition 
ioome  salt:  but  it  is  observed,  that  the  more  the  butter-milk  is  extracted,  the  longer  the 
Wer  will  keep  ;  and,  by  ckrifying,  it  will  keep  much  longer,  even  weeks  and  mouths, 
hhout  salt. 
[The  tendency  to  rancidity  in  butter  is  increased  by  the  economical  method  of  warming 
I  milk  in  order  to  increase  the  quantity  of  cream  and  butter,  and  by  letting  the  cream 
laain  too  a  long  time  before  it  is  churned.  The  cream  that  rises  without  the  aid  of 
rmth,  and  that  is  formed  into  butter  while  perfectly  fresh,  will  yield  the  most  delicate 
U,  though  with  more  labour,  and  which  may  be  preserved  for  the  longest  time. 
■971.  By  the  application  of  salt,  the  tendency  to  rancidity  is  checked  :  a  small  quantity 
lalt  is  put  to  all  butter  as  soon  as  it  is  made,  for  the  sake  of  flavour,  even  when  it  is 
eed  fresh  ;  and  various  quantities  are  added,  according  to  the  distance  it  is  to  be  carried, 

the  time  it  is  to  be  kept.  In  hot  weather  fresh  butter  is  generally  too  soft  even 
■i;n  good  :  to  harden  it,  it  may  be  kept  in  one  of  the  apartments  connected  with  the  ice- 
sse,  if  there  is  one ;  or  it  may  be  placed  for  a  short  time  in  a  vessel  with  cold  spring- 
fBr,  into  which  a  little  saltpetre  or  common  salt  may  be  dissolved.  It  may  be  brought 
ikble  in  water,  but  should  not  remain  long  in  it,  as  this  renders  it  white  and  of  an  unplea- 
; .  appearance.  When  butter  cannot  be  obtained  quite  fresh  every  day,  or  every  other 
, ,  a  few  pounds  may  be  sprinkled  with  a  little  salt,  and  pressed  into  an  earthenware 
tto  preserve  it  from  becoming  rancid.  This  small  quantity  of  salt  will  not  prevent  it 
111  being  quite  fit  for  the  usual  purposes  of  melting,  for  toast,  pastry,  or  bread  and er. 

')72.  Butter,  with  regard  to  its  dietetic  properties,  may  be  regarded  nearly  in  the :t  of  vegetable  oils  and  animal  fats ;  but  it  becomes  sooner  rancid  than  most  other  fat 
When  fresh  it  cannot  but  be  considered  as  very  wholesome  ;  but  it  should  be  quite 

from  rancidity.    If  slightly  salted  when  it  is  fresh,  its  wholesomeness  is  probably 
at  all  impaired  ;  but  should  it  begin  to  turn  rancid,  salting  will  not  correct  its 

'  holesomeness.    When  salt  butter  is  put  into  casks,  the  upper  part  next  the  air  is  very o  become  rancid;  and  this  rancidity  is  also  liable  to  affect  the  whole  cask. 
i)r  details  of  the  processes  in  making  butter,  see  Section  "  Dairy ; "  and  for  the  man- 
of  salting  it,  &c.,  see  "  Preservation  of  Food." 

C  c  2 
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ScBSECT.  4.  —  Varieties  of  Butter  used  in  England. 

1973.  Epping  butter  is  the  kind  most  esteemed  in  London,  on  account  of  its  richness, 
firmness,  and  fine  colour,  and  is  made  entirely  from  cream.  This  name  was  originally 
given,  and  properly  belongs,  to  butter  made  from  the  milk  of  cows  that  feed  during  the 
summer  months  in  Epping  Forest,  where  the  leaves  of  shrubby  plants  and  wild  herbs 
contribute  to  improve  the  flavour  :  a  good  deal  of  butter  is  still  made  in  that  district ;  but 
much  of  that  made  in  other  parts  of  Essex  goes  under  the  name  of  Epping  butter.  It  is 
made  up  for  market  in  rolls  which  weigh  a  pound  each.  The  fine  colour  is  in  general 
natural  to  it ;  but  some  manufacturers,  it  is  said,  use  the  juice  of  carrots  or  marigolds, 
which  they  mix  with  the  cream  before  churning. 

1974.  Fresh  bailer  is  sent  up  to  London  by  waggon  from  several  other  counties,  as 
Suffolk,  Oxfordshire,  Yorkshire,  Devonshire,  &c.  It  is  made  up  into  various  forms  by 
the  London  dealei-s,  and  sold  at  different  prices  according  to  the  quality.  A  great  deal 
of  excellent  butter  is  made  in  the  rich  vales  of  Buckingham  and  Oxford  for  the  London 
market.  The  farmers  there  keep  a  large  breed  of  cows,  often  in  herds  of  fifty  or 
sixty. 

1975.  Cambridge  butter  is  most  esteemed  in  London  next  to  fresh  butter  ;  it  is  always 
a  little  salted,  but  not  cured.  This  butter  is  produced  from  cows  that  feed  one  part  of 
the  year  upon  chalk  uplands,  and  during  the  other  part  on  rich  meadows  or  fens. 

1976.  Dorsetshire  bulter  is  nearly  similar  in  quality. 
1977.  The  mountains  of  Wales  and  the  Highlands  of  Scotland,  and  the  moors,  commons, 

and  heaths  of  England,  produce  excellent  butter  under  proper  management ;  which, 
though  not  equal  in  quantity,  is  far  superior  in  quality  to  that  produced  from  the  richest 
meadows. 

1978.  Irish  butter  sold  in  London  is  necessarily  all  salted.  Some  of  it  is  very  good, 
and  it  is  said  that  the  best  is  sometimes  sold  in  London  for  Dorset  or  Cambridgeshire 
butter,  after  having  been  washed  and  re-packed ;  but  most  of  the  Irish  butter  is  of  an 
inferior  kind,  owing  chiefly  to  the  want  of  attention  and  cleanliness  in  the  manufacture. 

1979.  Dutch  butler  has  acquired  a  deserved  reputation  all  over  Europe,  America,  and 
even  India,  and  is  imported  in  considerable  quantities.  Its  superiority  is  owing  to  the 
fine  pasturages  of  Holland,  and  in  great  part  to  the  extreme  care  and  cleanliness  with 
which  the  butter  is  manufactured.  The  best  is  made  in  the  vicinity  of  Delft  and  Leyden. 
What  comes  to  London  is  of  course  a  little  salted :  the  price  is  considerably  lower  than 
butter  of  the  same  quality  can  be  made  for  in  England. 

1980.  Kiel  and  Ostend  butter  are  well  known  in  London,  and  when  genuine  are  of 
excellent  quality.  The  salt  butter  of  Holland  is  said  to  be  superior  to  that  of  any  other 
country. 

1981.  IVhet/  btdtfr.  —  An  inferior  sort  of  butter  is  made  from  the  whey  that  is  separated  from  the  curd  in 
the  manufacture  of  cheese,  and  is  therefore  chieHy  produced  in  those  counties  where  cheese  is  made  in  large 
quantities.  It  is  said  that  in  Derbyshire,  perhaps,  nearly  as  much  butter  is  made  from  whey  as  from  cream 
or  from  milk.  The  whey  which  is  pressed  out  of  tlie  cheese  is  collected,  and  after  twenty-four  hours  it  is 
throwu  up  a  scum  or  cream,  which  is  churned  for  butter. 

SuBSECT.  5.  —  Butter-milk. 

1982.  This  is  the  milk  that  is  left  after  the  butter  has  been  separated  by  churning. 

In  some  districts  it  is  either  sold  to  the  poor,  or  made  use  of  by  the  farmers'  servants  ; 
but  in  large  dairies  it  is  most  frequently  employed  as  a  food  for  the  pigs,  and  in  moisten- 

ing the  bran  which  is  given  to  the  poultry  in  the  farm-yard.  When  quite  fresh  it  differs 
from  entire  milk,  as  Parmentier  has  ascertained,  chiefly  by  the  absence  of  the  butter  or 
oily  part ;  but  it  retains  the  casein,  sugar,  and  Salts  of  milk.  In  this  state  it  is  very 
nourishing  ;  and,  being  more  easily  digested  than  entire  milk,  it  is  sometimes  recommended 
to  invalids.  As  it  is  extremely  cooling,  it  forms  a  useful  beverage  in  warm  weather,  and 
is  often  drank  by  labourers  in  the  fields  as  refreshing.  It  is  particularly  employed  in  this 
manner  in  Scotland.  When  kept  a  day  or  two  it  acquires  an  acescency  ;  tut  it  is  proper 
to  notice  that  the  acid  of  butter-milk  does  not  increase  the  acescency  of  the  stomach,  or 
occasion  flatulence,  as  vegetable  acids  commonly  do,  and  it  may  therefore  be  safely  used 
by  dyspeptic  persons.  In  this  state  it  is  refrigerant,  and  should  not  be  taken  when  the 

body  is  very  warm.  The  butter-milk  where  cream  has  been  churned  is  particularly  rich 
and  agreeable.  It  can  seldom  be  procured  in  London  ;  but  it  is  easily  made  in  small 

quantities  by  putting  some  fresh  milk  into  a  closed  vessel,  and  using  the  necessary  agi- tation. 
1983.  Thick  butter-milk. — In  some  places  they  put  butter-milk  into  a  linen  bag.  and  let 

the  whey  drop  through ;  what  remains  is  then  much  thicker,  and,  eaten  with  sugar  and 
cream,  is  excellent. 



Chap.  IV. MILK,  UUTTEIl,  AND  CHEESE. 389 

Sect.  JII. 

CUEKSE. 

SUBSECT.  i.  —  Chemical  Principles  and  General  Properlies. 

1984.  Cheese  is  the  curd  formed  from  viilk  by  artificial  coagulation,  pressed  and  dried  for 
use.  In  treating  of  milk  we  have  stated  that  curd,  called  also  casein  and  caseous  matter, 
or  the  basis  of  cheese,  exists  in  the  milk,  and  not  in  the  cream,  and  requires  only  to  be 
separated  hy  coagulation.  The  coagulation,  however,  supposes  some  alteration  of  the 
curd.  By  means  of  the  substance  employed  to  coagulate  it,  it  is  rendered  insoluble  in 
water.  When  the  curd  is  freed  from  the  whey,  kneaded,  and  pressed,  to  expel  it 
entirely,  it  becomes  cheese.  This  assumes  a  degree  of  transparency,  and  possesses  many 
of  the  properties  of  coagulated  albumen.  If  it  be  well  dried,  it  does  not  change  by  expo- 

sure to  the  air ;  but  if  it  contain  moisture,  it  soon  putrefies.  It  therefore  requires  some, 
salt  to  preserve  it,  and  this  acts  likewise  as  a  kind  of  seasoning. 

1985.  All  our  cheese  is  coloured  more  or  less,  except  that  made  from  skimmed  milk. 
The  colouring  substances  employed  are  arnotto,  turmeric,  or  marigold,  all  perfectly 
harmless,  imless  they  are  adulterated  ;  and  it  is  said  that  arnotto  sometimes  contains  red 
lead. 

1986.  Cheese  requires  to  be  kept  in  a  dry  room  where  there  is  a  circulation  of  air,  and 
they  should  be  turned  frequently.  The  room  should  be  kept  very  clean  by  sweeping,  to 
prevent  the  access  of  mites  (^Acarus  domesticus)  and  other  insects.  The  fly  called  Musca 
pulris  deposits  its  eggs  in  cheese,  which  afterwards  become  the  maggots  called  hoppers 
or  jumpers.  Even  the  common  bug  will  infest  cheese,  if  placed  near  where  they  resort. 
The  production  of  mites  may  be  checked  by  pouring  spirits  into  the  affected  parts. 

1987.  Some  prefer  cheese  xohen  it  begins  to  change  blue,  or  begins  to  putrefy ;  and  means  are 
;  sometimes  taken  to  produce  this  change,  or  render  it  ripe,  as  it  is  called.  This  is  effected 
by  putting  the  cheese  into  a  damp  place,  and  turning  them  from  time  to  time.  By  this 
they  absorb  water,  increase  in  bulk,  become  unctuous  and  soft,  and  begin  to  give  out  a 
peculiar  smell,  which  increases  till  it  becomes  ammoniacal.  Some  gourmands,  instead  of 
lallowing  them  to  absorb  water,  saturate  them  with  port  wine,  or  strong  ale.  The  blue 
:mould  that  appears  upon  the  surface  of  cheese  that  has  been  cut  and  kept  shut  up  too 
:close  is  a  species  of  fungus  or  minute  vegetable,  and  may  be  distinctly  seen  when 
iexamined  by  a  magnifying  glass  ;  but  the  blue  mould  which  appears  in  the  interior  of 
.cheese  is  a  substance  not  well  understood. 

1988.  Cheese,  when  analysed,  is  found  to  consist  of  carbon,  59.781  ;  hydrogen,  7.429  ; 
:oxygen,  11.409  ;  nitrogen,  21.381.  From  its  containing  so  large  a  quantity  of  nitrogen, 
lit  must  be  considered  as  a  highly  animalised  substance. 

1989.  As  diet  for  persons  in  sound  health,  and  who  have  plenty  of  exercise,  it  appears 
1  to  be  salutary ;  but  to  those  of  weak  constitutions,  and  valetudinarians,  it  is  sometimes 
tfound  difficult  of  digestion,  particularly  what  is  made  of  skim  milk  and  much  dried. 
'Vauquelin  has  shown  that  cheese  contains  ammonia,  particularly  old  cheese,  and  the 
Lodour  of  ammonia  is  very  evident  in  what  is  decayed.  It  is  probably  the  presence  of 
(this  alkali  that  causes  old  cheese  to  prevent  the  injurious  effects  of  acid  fruits,  as  well  as 
I  to  render  their  taste  milder.  The  fatness  of  cheese  cannot  be  ascertained  by  its  appear- 
aance :  to&ting  shows  this  quality  best.  Some  cheese,  apparently  fat,  dry  up  with  the 
theat,  while  some  apparently  dry  cheese,  when  toasted,  becomes  fat.  Cheese  requires  a 
ccertain  time  to  acquire  its  proper  flavour.    When  too  new,  it  is  insipid  and  wasteful. 

1990.  Cheese  varies  in  quality  and  richness  according  to  the  materials  of  which  it  is 
imade.  It  is  made,  1.  of  entire  milk,  as  in  Cheshire  ;  2.  of  milk  and  cream,  as  at  Stilton; 
33.  of  new  milk  mixed  with  skimmed  milk,  as  in  Gloucestershire;  4.  of  skimmed  milk 
oonly,  as  in  Suffolk,  Holland,  and  Italy. 

When  new  milk  or  cream  is  employed  partially,  there  is  a  good  deal  of  fat  or  butter  in 
I  the  cheese,  as  in  the  Cheshire,  Stilton,  and  Gloucester,  whereas  skimmed  milk  cheese 
ccontains  very  little  fat ;  but  it  is  admitted  by  good  judges,  that  the  quality  of  cheese  depends .las  much  at  least  upon  the  mode  of  manufacture  as  on  the  materials.  Some  of  the  most 
:iagreeably-tasted  cheese  is  made  of  skimmed  milk,  as  the  Parmesan,  and  some  of  the 
IDutch  cheese.  Rich  or  fat  cheese  is  prone  to  decomposition,  and  is  apt  to  collect  mites 
land  maggots  :  hence  the  poor  cheeses,  such  as  the  Dutch,  are  preferred  for  carrying  to 
<8ea,  from  their  keeping  better.  Braconnot  has  shown  that  the  flavour  of  cheese  depends 
Mupon  a  peculiar  principle  which  he  has  called  caseic  acid.  For  the  process  of  making 
cheese,  see  Book  XXV.,  "  Dairy." 

C  c  3 
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SuBSECT.  2.  —  Varieties  of  C/ieene. 

The  principal  vai'ieties  of  cheese  used  in  England  are  the  following  :  — 
1991.  Cheshire  cheese. — Tliis  cheese  is  famous  all  over  Europe  for  its  rich  quality  and 

fine  piquant  flavour.  It  is  made  of  entire  new  milk,  the  cream  not  being  taken  oif."  The cheeses  are  generally  of  very  large  size,  usually  about  sixty  pounds  weight,  and  some 
have  been  made  of  one,  or  even  two,  hundredweight.  Each  cheese  is  usually  made  of  the 
produce  of  one  day's  milking  from  herds  of  from  100  to  200  cows,  who  feed  in  rich 
pastures  on  some  of  the  finest  laud  in  England.  Their  excellence  must  be  attributed  to 
the  goodness  of  the  milk,  Iheir  size  and  age,  and  the  skill  employed  in  the  manufacture. 
The  colour  is  not  entirely  natural  ;  but  a  yellow  tint  is  given  by  arnoUo,  marigolds,  or 
carrots.  It  is  said  that  some  increase  the  richness  and  mellowness  of  the  cheese  by  adding 
beef  suet,  or  any  other  wholesome  and  sweet  fat  well  clai'ified,  which  is  poured  into  and mixed  with  the  curd. 

1992.  Gloucesler  cheese  is  nmch  milder  in  its  taste  than  the  Cheshire.  There  are  two 

kinds  of  Gloucester  cheese,  single  and  double.  Sirujle  Gloucester  is  'made  of  skimmed 
milk,  or  of  the  milk  deprived  of  half  the  cream  ;  of  course  it  is  not  very  rich,  bnt  is  often 
of  good  flavour.  Double  Gloucester  is  a  cheese  that  pleases  almost  every  palate  :  it  is 
made  of  the  whole  mUk  and  cream,  and  is  a  fat  cheese,  usually  the  kind  employed  for  toast- 

ing, though  the  single  often  toasts  very  well.  These  cheeses  are  made  of  various  sizes, 
the  single  generally  eight  to  the  cwt.,  and  very  thin,  and  the  double  four  to  the  cwt.,  and 
at  least  twice  as  thick.  As  the  two  kinds  sometimes  resemble  each  other  considerably, 
some  honest  farmers  stamp  the  figure  of  a  heart  upon  the  single  Gloucester,  to  distinguish 
it  from  the  double.  The  true  characteristics  of  Gloucester  cheese  consist  in  its  great 
richness,  together  with  the  mildness  of  its  flavour,  and  that  smooth  waxy  texture  which 
makes  it  cut,  even  in  thin  slices,  without  crumbling,  as  Cheshire  cheese  is  apt  to  do. 
Its  oily  matter  is  retained  in  toasting,  by  softening  without  being  burned. 

1993.  Stillo7i  cheese.  — This,  from  its  peculiar  richness  and  flavour,. has  been  called  the 
Parmesan  of  England.  Its  name  is  derived  from  having  been  first  made  at  Stilton  in 
Leicestershire,  though  it  is  now  manufactured  very  generally  throughout  the  counties  of 
Cambridge,  Huntingdon,  Rutland,  and  Northampton.  It  is  made  by  adding  the  cream 
of  one  day  to  the  entire  milk  of  the  next.  The  cheeses  are  all  of  a  small  size,  from  six 
to  eight  pounds  weight,  and  are  of  a  cylindrical  form,  made  in  a  deep  vat,  and  are  not 
considered  to  be  sufficiently  mellow  until  they  are  two  years  old,  nor  ripe  until  they 
exhibit  spots  of  blue  in  the  interior,  marking  the  commencement  of  decay.  It  is  said  that 
some  keep  them  in  warm  damp  cellars  to  accelerate  the  ripening.  The  blue  part  is  of  a 
peculiar  nature,  different,  it  is  said,  from  the  common  blue  mould  of  cheese.  The  decay 
should  not  be  advanced  beyond  a  certain  point.  A  variety  of  Stilton,  but  not  so  rich  or 
of  so  fine  a  flavour  as  the  last,  is  made  in  a  net,  and  of  the  form  of  a  pine  cone,  the  net 
impressing  lines  on  its  surface. 

1994.  Cottenham  cheese,  made  near  a  town  of  that  name  in  Cambridgeshire,  is  a  thicker 
kind  of  cream  cheese  than  Stilton.  Its  superior  delicacy  and  flavour  are  attributed  to  the 
fragrant  herbage  on  the  commons  where  the  cows  are  pastured. 

1995.  Sage  cheese,  called  also  green  cheese,  is  made  chiefly  in  the  vales  of  Gloucester 
and  Wiltshire,  by  colouring  some  curd  with  bruised  sage,  marigold  leaves,  and  parsley, 
and  mixing  this  with  some  uncoloured  curd  ;  the  whole  is  then  made  into  a  cheese, 
which,  of  course,  exhibits  a  mottled  appearance. 

Among  the  Romans  it  was  a  practice  to  flavour  cheese  with  thyme  and  other  sweet 
herbs  ;  and  this  custom  was  continued  during  the  middle  ages.  We  are  told  that  the 

Emperor  Charlemagne  arriving  at  a  bishop's  palace  on  a  fast  day  could  get  nothing  but 
bread  and  cheese.  The  prelate  observing  the  king  picking  out  with  his  knife  small 
specks,  which  he  mistook  for  impurities  in  the  cheese,  informed  his  guest  that  they  were 
parsley  seeds.  The  monarch  tasted  them  and  liked  them  so  much  that  he  requested  the 
prelate  to  send  him  an  annual  supply  of  cheese  prepared  in  this  manner. 

1996.  Chedder  cheese  is  not  exclusively  made  at  the  village  of  Chedder,  in  the  5Iendip 
Hills,  Somersetshire.  A  great  deal  of  the  same  kind  is  also  made  round  Bridgewater,  and 
in  the  marshes  round  Glastonbury.  The  cheese  is  peculiar,  much  resembling  Parmesan  ; 
it  has  a  very  agreeable  taste  and  flavour,  and  has  a  spongy  appearance,  the  eyes  being 
filled  with  a  limpid  and  rich,  but  not  rancid,  oil.  The  cheeses  are  generally  large.  But 
little  of  the  prime  Chedder  cheese  is  made,  that  generally  sold  for  it  not  being  genuine, 
and  is  inferior. 

1997.  Brickbat  cheese. — There  is  nothing  remarkable  in  this  except  its  form.  It  is  made 
by  turning  with  rennet  a  mixture  of  cream  and  new  milk.  The  curd  is  put  into  a  ̂yoodcn 
vessel  the  shape  of  a  brick,  and  is  then  pressed  and  dried  in  the  usual  way.  It  is  best 
made  is  September,  and  is  ready  in  six  months. 

1998.  Dunlop  cheese  is  famous  in  Scotland:  it  is  so  called  from  the  parish  of  Duul('|i 
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in  Ayrshire,  where  it  was  first  or  best  made,  and  where  the  pastures  are  very  rich  j  but  it 
is  uow  manufactured  in  other  parts  of  Ayrshire.  The  best  is  made  entirely  from  new 
milk,  and  it  has  a  peculiarly  mild  and  rich  taste  ;  but  there  is  nothing  remarkable  in  the 
manner  of  making  it. 

In  some  parts  of  England  they  never  chmu  the  milk,  hut  only  the  cream  ;  consequently 
thev  make  little  butter-milk,  because  the  servants  will  not  eat  this,  though  they  have  no 
objection  to  skimmed  milk.  In  Scotland  and  Ireland,  on  the  contrary,  they  churn  all  the 
milk,  and  have  of  course  much  butter-milk,  which  is  much  relished  there. 

In  the  Highlands  of  Scotland  they  make  a  cheese  for  the  table  of  a  very  high  gout,  an 
almost  Tiu'tarian  preparation,  by  allowing  the  milk  to  become  sour,  and  to  coagulate  of 
itself,  which  gives  a  flavour  even  more  pungent  than  that  of  goat's  milk  cheese. 1999.  What  is  called  in  London  nciv  cheese  is  made  chiefly  in  Lincolnshire,  and  is  either 

made  all  of  cream,  or,  like  the  Stilton,  by  adding  the  cream  of  one  day's  milking  to  the 
milk  that  comes  immediately  from  the  cow  :  they  are  extremely  thin,  and  are  compressed 
gently  two  or  three  times,  turned  for  a  few  days,  and  then  sent  to  be  disposed  of  to  be 
eaten  new  with  radishes,  salad,  &c.  It  may  be  made  in  the  following  manner.  Warm 
some  cream,  add  rennet  in  the  proportion  of  a  spoonful  to  a  pint,  or  more  if  necessary. 
Put  the  curd  into  a  sieve,  having  a  cloth  at  the  bottom  ;  when  it  has  remained  twenty- 
four  hours,  transfer  it  to  a  cheese  vat,  and  cover  it  with  a  wet  cloth  and  board';  in  about 
two  hours  it  may  be  used. 

2000.  Shimmed  milk  cheese.  —  Cheese  made  from  the  curd  of  skimmed  milk,  when  all  the  cream  has  been 
separated,  has  in  it  no  butyraceous  matter,  but  is  the  caseous  substance  in  a  pure  state,  resembling  very  nearly 
white  of  eggs,  or  albumen,  or  perliaps  more  nearly  the  gluten  of  wheat.  This  clieese  from  skimmed  milk 
only  is  made  intliose  districts  of  England  v;here  butter  is  the  chief  object  of  the  dairy-man,  as  in  Essex  and 
Sutfiilk.  What  is  made  in  England  of  this  kind  has  scarcely  any  flavour,  and  dries  almost  as  hard  as  horn, 
but  is  as  digestible  as  the  softer  cheese,  though  not  very  palatable.  It  is,  however,  useful  as  part  of  ship 
stores,  being  less  liable  to  spoil  on  a  sea  voyage  than  richer  ciieese,  particularly  in  a  warm  climate  ;  on  the 
subject  of  skim  milk  cheese  Dr.  Anderson,  celebrated  for  liis  writings  on  agriculture,  observes,  tliat  it  is  an 
erroneous  idea  to  suppose  that  the  agreeable  taste  of  cheese  depends  solely  upon  the  quantity  of  oily  or  fat 
matter  it  may  contain.    Parmesan  cheese  is  m.ade  of  skimmed  milk  ;  so  are  the  Dutch  chreses,  which  many 

'  consider  as  very  pleasant  tasted.    He  lias  seen  cheese  made  of  skimmed  milk,  that  ate  exactly  like  the  flnest 
■  cream  cheese,  and  he  considers  that  wliat  is  called  richness  in  clieese  depends  as  much  upoii  the  particular mode  in  which  they  are  manulaclured,  ;is  upon  the  materials  of  whicli  the  cheese  consists.   In  confirmation  of 
this  opinion  he  remarks  that  thougli  the  taste  of  Double  Gloucester  differs  so  much  from  Cheshire  cheese 

\  yet  they  are  both  made  from  the  same  kind  of  milk. 

2001.  Parmesan  cheese. — This  most  celebrated  of  all  cheese  is  made  in  the  duchy  of 
Parma  and  Piacenza  and  in  various  parts  of  Lombardy  :  at  present  the  district  of  Lodi  is 

in  high  repute  for  it.  It  was  formerly  supposed  to  be  made  from  goats'  milk  ;  but  it  is 
made  merely  of  skimmed  cows'  milk,  and  the  high  flavour  which  it  has  is  supposed  by ;  some  to  be  owing  to  the  rich  herbage  of  the  meadows  of  the  Po,  where  the  cows  are 
pastured,  and  by  others  solely  to  the  process  by  which  it  is  manufactured,  a  particular 

;  account  of  which  may  be  seen  in  Cadell's  "Journey  in  Italy,  1818."  Half  the  milk 
has  stood  sixteen  or  seventeen  hours,  and  the  other  half  has  stood  only  six.  The  milk  is 
heated  and  coagulated  in  a  cauldron  ;  and  without  being  taken  out  of  the  cauldron,  the  curd 
is  broken  very  small  by  an  implement  consisting  of  a  stick  with  cross  wires  ;  it  is  again 
heated,  or  rather  scalded,  till  the  curd,  now  a  deposition  from  the  whey,  has  attained  a 

I  considerable  degree  of  firmness ;  it  is  then  taken  out,  drained,  salted,  and  pressed  ;  and 
in  forty  days  it  is  fit  to  put  into  the  cheese  loft.  The  best  Parmesan  is  kept  for  tliree  or 
four  years,  and  none  is  carried  to  market  till  it  is  at  least  six  months  old.  Another 

:  account  of  the  manner  of  making  it  is  to  be  found  in  the  seventh  vol.  of  the  Bath  Society's 
;  papers,  and  in  the  second  vol.  of  Mr.  Arthur  Young's  "  Travels  in  France." 

2002.  Dutch  cheese. — In  Holland  they  coagulate  their  milk  with  muriatic  acid  instead 
I  of  rennet,  which  occasions  that  pungent  taste  peculiar  to  this  cheese,  and  preserves  it  from 
1  mites.  The  Gonda  is  most  celebrated,  which  is  made  with  extraordinary  care.  A  detailed 
I  description  of  the  mode  of  making  it  is  published  in  the  Jour.  Agri.  des  Pays  Bus ;  and  is 
>  quoted  in  the  excellent  work  by  Margaret  Dodds.  The  best  Dutch  cheese  is  made  in 
I  the  environs  of  Leyden,  at  Eidam  and  Friezland,  where  also  a  very  large  quantity  is 
I  manufactured  for  England,  of  skimmed  milk,  chiefly  for  sea  stores.  In  the  Texel  they 
1  make  cheese  from  ewes'  milk  ;  a  good  deal  of  Dutch  cheese  of  a  round  form  comes  now I  to  London ;  it  is  of  a  low  price,  and  frequently  of  very  good  quality. 

2003.  Swiss  cheese.  —  Switzerland  has  been  long  celebrated  for  its  cheese  :  several 
varieties  of  cheese  are  produced  there,  and  though  made  of  skimmed  milk,  or  partially 

•  skimmed  milk,  yet  are  they  remarkable  for  their  fine  flavour,  which  is  partly  owing  to 
1  the  herbage  of  the  mountain  pastures.  TJiat  denominated  from  Gruycre,  a  bailiwick  in 
1  the  canton  of  Fribourg,  is  best  known  in  England.  This  is  flavoiu-ed  by  the  dried  herb 
1  of  Mclilotos  officinalis  in  powder.  The  cheeses  weigh  from  forty  to  sixty  pounds  each, 
:  and  require  to  be  kept  in  a  damp  place,  and  washed  frequently  with  white  wine  to  pre- 

serve it  from  the  depredations  of  insects.  Until  of  late,  the  manufacture  of  this  cheese 
■was  limited  to  a  few  wealthy  persons:  as  it  is  necessary  for  its  quality  that  the  cheese 1  should  be  very  large,  and  that  the  milk  should  be  coagulated  on  the  day  it  was  taken  from 

C  c  4 
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the  cow,  it  was  only  by  keeping  a  large  number  of  cows  that  the  manufacture  could  be 
carried  ;  and  the  owner  of  a  few  cows  only  was  unable  to  succeed.  At  present,  how- 

ever, it  appears  that  cheese  dairies  have  been  established  by  the  poor  peasantry  joining 
together,  and  thus  competing  with  the  more  wealthy.  Another  excellent  cheese  is  made 
at  Neiifchutd.  The  Schahziegar  cheese  is  made  by  the  mountaineers  of  the  canton  of 
Glarus.  It  has  a  marbled  appearance  and  aromatic  flavour,  from  the  bruised  leaves  of 
the  mclilot.  The  milk  is  exposed  to  the  temperature  of  4G°  for  five  or  six  days,  when 
the  cream  is  completely  formed,  and  is  taken  off.  The  skimmed  milk  is  coagulated  by 
sour  milk  and  not  by  rennet,  and  the  curd  thus  obtained  is  pressed  strongly  in  bags,  and 
when  sufficiently  pressed  and  dried,  it  is  ground  to  powder,  salted  and  mixed  with  the 
bruised  flowers  or  seeds  of  the  Melilotos  officinalis,  and  afterwards  again  pressed  into 
cheese.  The  entire  separation  of  the  cream,  or  unctuous  part  of  the  milk,  is  essential. 
Some  Swiss  cheese  is  also  manufactured  from  a  mixture  of  ewe-milk  with  that  of  the 
cow. 

2004.  Westphalia  cheese  is  a  skim  milk  cheese,  and  is  a  remarkable  instance  of  how  much  the  quality  of  cheese 
depends  upon  the  manufacture.  U  is  described  by  some  as  being  preferable  to  the  Dutch,  Swiss,  and  even 
Parmesan,  clieese.  The  cream  is  allowed  to  remain  till  the  milk  beneath  is  sub-acid  ;  it  is  then  removed,  and 
the  milk  placed  near  a  fire  to  coagulate.  The  whey  is  next  expressed  from  tlie  curd,  which  is  dried  and 
crumbled  between  the  hands.  It  remains  for  several  days  until  the  putrid  fermentation  commences  ;  but 
this  is  stopped  by  kneading  it  into  balls  with  carroways,  salt,  butter,  pounded  pepper,  ainJ  cloves.  Some- 

times these  balls,  or  little  cheeses,  are  liung  up  in  the  smoke  of  a  wood  fire. 
2005.  Checsf  from  milk  and  potatoes  is  manufactured  in  Thuringia  and  Saxony.  The  best  potatoes  are 

half  dressed  in  steam,  peeled  and  reduced  to  a  pulp.  Five  pounds  of  this  are  mixed  with  from  one  to  ten 
pounds  of  sweet  curd,  and  kneaded  together,  some  salt  being  added :  after  lying  for  a  few  days,  this  is  again 
kneaded,  and  then  pressed  into  little  baskets,  where  the  superfluous  moisture  drains  off ;  the  cheese  are 
then  formed  into  balls  and  dried  in  tlie  shade.  These  cheeses  keep  well  in  the  dry,  and  their  quality  im- 

proves with  age,  with  the  advantage  that  they  generate  no  vermin ;  their  taste  is  said  to  exceed  the  best 
cheese  made  in  Holland.. 

2006.  Cream  cheese,  although  so  called,  is  not  properly  cheese,  but  is  nothing  more 
than  cream  dried  sufficiently  to  be  cut  -with  a  knife.  To  make  it,  a  quantit}'  of  good 
sweet  cream  is  put  into  a  cheese  vat  with  green  rushes  sewed  together  on  purpose,  at  the 
bottom  of  the  vat,  which  must  have  a  sufficient  number  of  holes  to  let  the  whey  which 
drains  off  pass  freely  away.  On  the  top  of  this  cheese  are  likewise  laid  rushes  or  long 
grass  of  the  Indian  corn,  in  the  same  manner  as  at  the  bottom,  in  order  to  allow  it  to  be 
turned  without  being  handled  It  is  usual  to  make  these  cheeses  from  one  inch  to  one  inch 
and  a  half  in  thickness.  The  thinner  they  are  made,  the  sooner  they  are  ready.  It  is 
kept  in  a  warm  place  to  sweat  and  ripen  ;  but  extremes  of  heat  or  cold  are  injurious,  and 
some  judgment  must  be  used  in  managing  it. 

CHAP.  V. 

BIRDS. 

Sect.  I. 

INTRODUCTORY  OBSERVATIONS. 

2007.  The  feathered  tribe  of  animals,  or  birds,  furnish  a  considerable  and  varied  supply 
of  sustenance  to  man  :  and  they  possess  this  quality  in  common  with  quadrupeds,  that 
none  of  them  are  absolutely  deleterious  when  used  as  food,  although  their  properties  in 
this  respect  vary  considerably.  Like  quadrupeds,  also,  some  birds  which  have  been  found 
the  fittest  for  the  table  have  been  long  domesticated,  -whilst  others  remain  always  wild. 
Birds  of  prey  are  never  eaten  amongst  us,  their  flesh  being  coarse,  tough,  and  ill-flavoured. 

2008.  Those  which  serve  us  as  food  may  he  divided  into  such  as  are  domesticated,  as  the 
common  fowl,  turkey,  duck,  and  goose  ;  wild  birds,  usually  termed  game,  as  the  pheasant, 
partridge,  grouse,  -woodcock,  &c.;  and  some  other  wild  birds,  that  are  not  considered  as 
game,  such  as  lark,  pigeon,  &c. 

Of  birds  both  domestic  and  wild,  some  are  white-fleshed,  as  the  common  fowl,  turkc}-, 
and  pheasant ;  others  have  a  dark-coloured  flesh,  as  the  duck,  goose,  and  pigeon,  also 
grouse,  blackcock,  &c. 

Game  in  this  country  is  usually  considered  as  a  luxury,  rather  than  a  general  article  of 
food  ;  and  it  is  frequently  kept  for  some  time,  until  it  has  acquired  a  pecrUiar  odour,  called 

fiimet,  and  a  certain  slightly  aromatic  bitter  taste. 
Of  aquatic  birds,  both  swimmers  and  waders,  many  are  very  delicate,  though  in  general 

they  are  disposed  to  become  fat,  and  some  have  a  rank  fisliy  taste. 
2009.  Not  only  the  fattening,  but  the  flavour  of  birds  is  very  much  influenced  by  the 
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nature  of  their  food.  Thost"  which  feed  upon  grains  and  vegetables,  as  tlie  common  Fowl, 

nirUev  and  pheasant,  are  the  most  delicate  and  have  the  whitest  flesh.  Those  which 

live  partly  on  animal  and  partly  on  vegetable  food,  as  ducks  and  geese,  are  brown- 
fleshed,  and  higher  flavom-ed  ;  and  those  which,  being  aquatic,  live  wholly  on  fish,  have  a 

taste  savouring  of  the  creatures  they  feed  upon  ;  it  is  remarked  that  the  same  bird  may  he 

made  to  acquire  in  a  certain  degree  a  peculiar  flavour  by  managing  its  food  accordingly. 

If  permitted  to  go  at  large,  with  plenty  of  food,  and  under  favourable  circumstances,  as  in 
the  c;ise  of  common  fowl  in  a  farm-yard,  they  often  get  sufliciently  fat  :  but  domestic 

fowls  are  generally  fattened  for  the  market,  and  sometimes  not  m  the  way  best  calculated 

to  promote  their  health,  and,  consequently,  wholesomeness  as  food.  Some  wild  birds  are 

migratory,  and  can  only  be  had  while  they  remain  with  us  ;  before  the  use  of  gunpowder 

the°e  were  caught  by  hawks  trained  for  the  purpose,  a  mode  of  killing  calculated  to  render the  flesh  more  tender :  at  present  they  are  shot,  hawking  having  gone  out  of  use.  Some 
small  birds,  as  larks,  are  caught  in  nets  and  traps. 

2010.  TJie  fat  of  birds  is  not  dispersed  i/iroiigh  ihe  mtisdes  or  marbled,  as  it  is  in  quadrupeds; 
and  diflerent  parts  of  the  same  bird  differ  very  much  in  flavour  and  other  properties. 

Every  one  knows  how  much  whiter  the  pectoral  muscles  which  move  the  wings  are  when 
cooked,  than  those  which  move  the  legs ;  but  the  flesh  of  the  latter  is  more  juicy,  and, 
when  tender,  from  being  young  and  well  dressed,  is  by  many  preferred.  The  legs  of  the 

snipe  and  the  woodcock  are  always  preferred  to  the  breast.  The  legs  of  birds  are  more 
apt  to  get  tough  and  stringy  when  old,  particularly  the  tendons  and  ligaments  ;  hence  the 

greater  difficulty  in  carving  them.  The  flesh  of  birds,  particularly  poultry,  is  extremely- 
nutritious  and  easy  of  digestion  ;  therefore  very  fit  for  valetudinarians. 

2011.  Tlte  internal  organs  or  viscera  of  birds  are  partly  eaten  ;  of  these  the  gizzard  is 

digested  slowly,  and  is  not  proper  for  dyspeptic  persons.  The  intestines  of  the  woodcock 
called  the  trail,  when  dressed,  is  considered  by  epicures  as  a  delicate  morsel.  The  liver 
has  a  peculiar  flavour,  from  the  bile  contained  in  it :  by  some  it  is  relished,  and  disliked 
by  others.  The  livers  of  geese  fattened  and  enormously  enlarged,  so  much  the  fashion 
in  some  parts  of  the  Continent,  are  really  in  a  state  of  disease  ;  and  Dr.  Prout  remarks  that 
it  can  scarcely  be  considered  as  free  from  danger  to  eat  them. 

2012.  TJie  term  poult?;/  is  applied  to  all  kinds  of  domestic  fowls  brought  up  in  a  farm- 

yard. In  Britain,  where  much  butcher's  meat  is  consumed,  these  are  generally  esteemed 
a  luxury,  and,  consequently,  are  not  reared  in  such  considerable  quantities  as  in  France, 
Egypt,  and  some  other  countries,  where  it  is  used  more  as  a  common  article  of  food.  In 
France,  poultry  forms  an  important  part  of  the  live  stock  of  the  farmer,  and  it  has  been 
said  of  that  country,  that  the  poultry  yards  supply  a  much  greater  quantity  of  food  to  the 
gentleman,  the  wealthy  tradesman,  and  the  substantial  farmer,  than  the  shambles.  It  is 
well  known  that  in  Egypt  it  has  been,  from  time  immemorial,  a  considerable  branch  of 
rural  economy  to  raise  domestic  poultry  for  sale,  hatched  in  ovens,  by  artificial  heat. 
The  warmer  climates  are  far  more  favourable  than  ours  for  the  purpose  of  raising  poultry ; 
and  the  same  remark  necessarily  holds  with  respect  to  this  country,  where  the  warmest 
and  driest  soils  are  best  adapted  to  this  production,  more  especially  of  chickens  and 
turkeys. 

It  is  conceived  that  the  consolidations  of  farms,  among  other  consequences,  has  diminished 
the  quantity  of  poultry,  and,  consequently,  enhanced  the  price.  Though  the  gentleman, 
the  yeoman,  and  the  capital  rack-renter,  may  sometimes  rear  enough  for  the  supply  of 
their  own  table,  yet  it  is  not  an  object  with  them  to  produce  a  supply  for  the  public,  and  the 
business  of  breeding  poultry  for  the  market  is  either  left  to  the  cottager,  whose  means  and 
opportunities  are  too  limited,  or  to  the  little  tradesmen  and  farmers.  When  markets  are 
too  distant  for  the  cottagers,  their  poultry  is  purchased  by  the  higglers,  who  carry  it  to 
the  large  towns  for  sale. 

2013.  Hatching  chickens  by  artificial  heat  may  be  mentioned  as  one  of  the  modes  of 
increasing  food,  perhaps  deserving  of  attention.  This  method,  we  ar«  informed  by  Dio- 
dorus  and  Aristotle,  was  practised  from  time  immemorial  by  the  Egyptians,  and  is  still 
used  in  that  country  to  a  considerable  extent.  This  art  is  practised  very  successfully  by 
the  inhabitants  of  a  village,  named  Bermc,  and  by  those  who  live  at  a  small  distance 
from  it.  Towards  the  beginning  of  autumn,  the  persons  who  follow  it  as  a  trade  spread 
themselves  into  various  parts  of  the  country,  and  each  one  oifers  his  services  in 
managing  an  oven.  The  ovens  are  of  different  sizes,  but  generally  hold  from  40,000  to 
80,000  eggs.  Each  Bennean  engages  to  deliver  two-thirds  as  many  chickens  as  he 
receives  eggs  ;  and  as  many  of  the  remaining  third  as  he  hatches  are  his  own  property. 
From  a  newspaper,  published  by  the  Egyptian  government,  it  appears  that  upwards  of 
seventeen  millions  of  chickens  are  annually  hatched  in  this  manner  in  Egypt ;  and  the 
fowls,  when  grown  up,  are  not  inferior  to  those  produced  by  incubation. 

The  members  of  the  French  Academy,  in  the  early  and  middle  part  of  the  last  century, 
in  consequence  of  the  reports  of  travellers,  made  experiments  on  this  subject,  under 
the  direction  of  Reaumur  ;  the  trials  succeeded,  and  the  details  of  the  methods  employed 
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wc've  i)iiblishe(l  in  a  volume,  which  was  translated  into  Englisli  in  1750.  These  experi- 
ments were  repeated  by  various  individuals,  not  only  in  France,  but  at  Florence,  and  in 

Poland.  M.  JJonnemain,  a  physician  of  Paris,  succeeded  in  1777,  in  hatching  chickens 
in  an  apparatus  heated  by  hot  water  ;  and  it  is  said,  that  chickens  produced  in  this  way 
supplied  the  table  of  Louis  XIV. 

2014.  We  give  ike  mvlliud  used  by  M.  Bonnemain,  whfch  is  interesting,  because  it 
a])pears  to  have  been  the  first  example  of  the  mode  of  producing  a  very  uniform  degree 
of  temperature,  by  means  of  hot  water,  now  extensively  employed  in  warming  buildings. 

A  box  in  a  wooden  building  was  constructed  for  hatching  the  eggs,  provided  with  many  shelves  in  the 
inside,  on  which  the  eggs  were  piaced';  pipes  proceeding  from  a  boiler  passed  between  all  the  shelves,  and 
the  heat  was  kept  up  l)y  the  circulation  of  hot  water  through  them.  The  fire  being  liglited,  the  temperature 
is  raised  till  the  lieat  is  oljtained  in  the  box  wliich  is  necessary  for  incubation,  which  is  about  that  of  the 
human  body,  or  !)8° ;  and  this  is  ascertained  by  a  thermometer  placed  in  the  box.  It  is  convenient  not  to 
cover  on  the  first  day  more  I  lian  tlie  twentieth  part  of  the  superficies  of  the  shelves,  ,ind  to  add  cvcrv  day,  for 
twenty  days,  an  equal  quantity  of  eggs,  so  that  on  the  twenty-first  day,  the  quantity  of  eggs  first  placed  will 
bo  for  tlie  greater  part  h.itchcd  ;  and  wo  may  thus  obtain  every  day  nearly  tile  same  number  of  chickens  ; 
but  this,  nevertheless,  may  be  occasionall};  regulated  by  the  particular  season  of  the  year.  During  the  first 
days  of  incubation,  whetlier  n.atural  or  artificial,  the  small  portion  of  water  contained  within  the  substance  of 
the  egg  evaporates  through  the  pores  in  its  sliell  ;  this  is  replaced  by  .an  e(|ual  portion  of  .air,  which  is  neces- 

sary to  support  tile  respiration  of  the  chick;  but  as  the  atmospheric  .air,  which  surrounds  the  eggs  in  the 
box  at  that  degree  of  temperature,  is  either  completely  dry,  or  but  little  humid,  so  the  chick  would  greatly 
sulfer,  or  finally  perish,  from  this  kind  of  desiccation,  were  not  some  remedy  provicled  ;  and  thus,  in  order 
tliat  the  eggs  m.iy  be  better  hatched  in  the  dry  seasons,  the  hens  cover  them  with  the  earth  on  the  floor  of 
tile  place  where  they  sit.  In  artificial  incubation,  to  keep  tlie  air  in  the  stove  constantly  liumid,  they  place 
in  it  flat  vessels,  such  as  plates,  filled  witli  water.  When  the  chickens  are  hatched,  they  are  removed  from 
the  stove,  and  carried  to  another  box  called  the  cage,  where  they  are  fed  with  millet,  and  nestle  under  a 
sheep's  skin  witli  wool  in  it  suspended  over  them  ;  tliis  is  called  an  artificial  mother,  and  is  to  supply  the place  of  the  shelter  aftbrded  by  the  hen.  They  also  separate,  by  means  of  partitions  in  the  cage,  tlie  chickens 
as  they  are  hatched  each  day.  in  order  to  modify  their  nourishment  agreeably  to  their  age.  The  heat  in  the 
water,  and  consequently  in  tlie  box,  is  very  accurately  regulated  by  means  of  an  apparatus  very  ingenious, 
but  too  complicated  to  describe  in  this  place.  The  complete  details  may  be  seen  iu  Gill's  "  Technological 
Itepository,"  1-eb.  1828,  p.  70. 2UI5.  Lately,  the  public  has  been  mnnscd  hy  the  exhibition,  in  London,  of  a  mode  very  similar  of  peTforming 
the  same  process,  whicli  ap]ioarH  to  be  comjiletely  successful.  A  large  box  is  di%'lded  by  shelves  in  the manner  of  the  hot  closets  that  are  heated  by  steam  ;  each  division,  into  which  the  eggs  are  laid  in  flannel,  is 
surrounded  on  the  top,  bottom,  .and  sides,  iiy  steam,  and  kept  exactly  to  the  same  temperature.  By  doors 
opening  into  tlie  several  liivisions,  tlie  eggs  arc  peri^ectly  accessible,  but  must  be  turned  every  twenty-four 
hours.  On  tlie  eighteenth  day,  the  audible  sign  of  life  is  apparent,  by  the  faint  piping  of  the  chick  being 
heard :  and  on  the  twentieth  or  twenty- first  day,  tlie  joung  creature  liberates  itself  from  its  prison  by  break- 

ing the  shell  in  a  I'ur  ious  manner  witli  its  bill,  and  by  the  muscular  exertions  of  its  limbs  emerges  into  a 
new  existence.  It  is  curious  to  see  the  little  animals  run  about  .and  peck  their  food,  wliich  is  ground  biscuit, 
and  hard  eggs  chopiied,  iduiost  immediately  alter  their  birth.  These  are  then  put  into  a  low  glass  case,  the 
floor  of  wliich  is  co\  ered  witli  gravel ;  and  in  a  lew  days  they  .acquire  strength  enough  to  be  removed  into  a 
larger  space  on  the  floor,  also  covered  with  gravel.  The  food  is  scattered  among  the  gravel,  and  they  feed 
tliemselves  from  the  time  of  leaving  the  eggs.  Upon  the  whole,  the  process  of  hatching  in  this  manner  appears 
to  be  very  simple  ;  but  wliether  it  would  be  profit.able,  as  a  speculation,  to  breed  up  chickens  thus  for  the 
market  in  tliis  climate,  where  the  difficulties  will  be  found  much  greater  than  in  Egypt,  remains  to  be  as- 

certained by  an  experiment,  which,  however,  deserves  to  be  made.  In  New  Yorli,  where  the  climate  is 
severe,  they  contrive,  by  means  of  artificial  lieat,  to  make  the  hens  lay  all  the  winter,  and  likewise  breed  up chickens. 

201(1.  Artificial  incubation  is  practised  amongst  the  Chinese.  Whole  swarms  of  ducks  are  bred  in  barges, 
surrounded  with  projecting  stages  covered  with  coops  Ibr  the  reception  of  these  birds,  which  are  taught  by  the 
sound  of  the  wliistle  to  jump  into  tlie  rivers  and  canals  in  search  of  food,  and  by  another  call  to  return  to 
their  lodgings.  They  are  usually  hatched  by  placing  their  eggs,  as  tlie  ancient  Egyptians  were  wont  to  do, 
in  small  ovens  or  sand-baths,  in  order  that  the  same  female  may  continue  to  lay  eggs  throughout  the  year: 
which  would  not  he  the  case  if  she  had  a  young  brood  to  attend.  The  ducks  wlien  killed  arc  usually  split 
open,  salted,  and  dried  in  the  sun,  in  which  state  tiiey  ailbrd  an  excellent  relish  to  rice  or  other  vegetables. 

2017.  In  the  following  description  of  birdji  employed  as  food,  we  have  not  considered  it  as 
essential  to  arrange  them  according  to  the  classification  usually  adopted  iu  treating  of 
their  natural  history,  but  rather  according  to  their  relative  importance  as  food.  They 
are,  however,  also  grouped  according  to  their  natural  classes,  as  nearly  as  is  consistent 
•with  our  view. 

Sect.  II. 

COMMON  OR  DOMESTIC  FOWL  {Gallus  domesticus,  Linn.). 

2018.  The  tame  or  domestic  fowl,  so  common  with  us,  is  supposed  to  be  derived  from 
some  of  the  wild  species  which  are  found  in  great  plenty  in  the  forests  of  India  :  but  they 
have  been  domesticated  from  time  immemorial. 

2019.  Like  other  domesticated  animals,  they  have  been  divided  into  dififerent  breeds, 
of  which  those  most  esteemed  here  are,  the  common  dunghill  or  barn-door  fowl,  often 
■white,  but  also  of  every  variety  of  colour;  the  Dorking;  the  black  or  Poland;  the  Ban- 

tam ;  the  game-fowl ;  and  the  Chittagong  or  Malay.  Besides  these,  there  are  several 
others  more  rare. 

2020.  T/ie  common  dnnghill  fowl,  known  also  by  the  name  of  the  barndoor,  white,  or 

English  breed,  is  of  a  middle  size,  and  will  become  fat  upon  the  usual  run  of  the  farm- 
yard, -where  they  thrive  upon  the  otTals  of  the  stable  and  other  refuse,  with  perhaps  some 

small  regular  daily  feeds.   At  thrcsliing-titne  they  become  particularly  fat,  and  both  from 

»  A  wood-cut  of  Bonnemain'j  apparatus  is  inserted  in  the  section  "  On  Wanning  Buildings  by  Mot 
Water." 
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the  full  allowance  of  corn,  and  the  constiint  health  in  which  they  are  kept,  by  living  in  a 
natural  state,  and  having  the  full  enjoyment  of  air  and  exercise,  they  become  the  most 
delicate  and  high-flavoured  of  all  the  varieties. 

2021.  Doikimj  fowls  take  their  name  from  Dorking  in  Surrey,  celebrated  for  breeding 
them  in  great  plenty  and  perfect  ion.  They  are  a  large  and  handsome  variety,  and  the 
flesh  is  tine,  but  inclining  to  a  yellowish  shade.  They  lay  large  eggs,  and  the  capons  are 
generally  made  from  this  breed,  which  has  frequently  five  toes. 

2022.  J'/ie  Poland  breed  is  black  with  white  tops.  Their  form  is  plump  ;  they  fatten 
well,  and  in  quality  they  are  similar  to  the  Dorking,  or  rather  superior.  They  lay 
abundance  of  large  eggs. 

2023.  The  every-dai/  or  Dutch  fowls  are  smaller  than  the  above,  but  have  still  longer 
plumes,  so  large,  indeed,  that  their  feathers  should  be  cropped  occasionally,  or  they  will 

get  into  their  eyes  and  blind  them.  They  are  called  "  everlasting  layers"  from  the abundance  of  their  eggs. 
2024.  The  bantam  is  an  extremely  small  variety,  originally  from  India,  remarkable  on 

account  of  its  grotesque  figure,  being  generally  feathered  to  the  toes.  From  its  size  and 
delicacy  they  are  very  convenient,  as  they  may  sometimes  stand  in  the  place  of  chickens, 
when  these  are  not  to  be  had  ;  and  they  are  particularly  useful  for  sitting  upon  the  eggs 
of  partridges  and  pheasants,  being  good  nurses  as  well  as  layers. 

2025.  ITie  game-fowls  are  rather  small ;  but  the  flesh  is  beautifully  white,  and  superior 
to  that  of  any  other  variety  in  richness  and  flavour.  The  eggs  are  small  and  very  deli- 

cate ;  but  the  chickens  are  difiicult  to  rear,  from  their  pugnacity  of  disposition,  for  which 
this  breed  is  so  remarkable.  Great  cruelty  has  been  exercised  with  this  animalin  making 
them  fight  ;  but  it  is  to  be  hoped  that  such  unmanly  sports  will  disappear. 

2026.  The  Chitiagong  is  an  Indian  breed,  and  the  largest  variety  of  the  species;  colour, 
striped.  Their  flesh  is  coarse,  dark,  and  best  calculated  for  soup.  They  are  good  layers, 
but  not  steady  sitters. 

2027.  The  term  chicken  is  applied  to  the  young  female  till  they  are  four  months  old; 
after  which  they  are  pullets  till  they  begin  to  lay,  when  they  are  hens.  The  male  is  a 
chicken  till  he  is  three  months  old  :  he  is  then  a  cock-bird  till  twelve  months  old,  when 
he  is  a  cock.  When  deprived  of  the  faculty  of  procreation,  he  becomes  a  capon ;  and  a 
female  in  the  same  condition  is  a  hen-capon. 

2028.  Though  in  general  fowls,  when  in  health,  will  become  sufficienthj  fat  by  having  plenty 
of  food,  with  air  and  exercise,  yet  they  are  commonly  fattened  for  the  London  market. 
The  means  usually  employed  are,  to  keep  them  in  confinement,  with  abundance  of  food, 
and  little  light ;  so  that,  in  fact,  they  have  nothing  to  do  but  to  eat.  It  is  a  common 
practice  with  some  housewives  to  coop  their  barn-door  fowls  for  a  week  or  two,  under 
the  notion  of  improving  them  for  the  table,  and  increasing  their  fat,  —  a  practice  which, 
however,  seldom  succeeds,  since  the  fowls  generally  pine  for  their  loss  of  liberty  ;  and, 
slighting  their  food,  lose,  instead  of  gaining,  additional  flesh.  Such  a  period  is,  in  fact, 
too  short  for  them  to  become  accustomed  to  confinement. 

2029.  Fowls  arc  generally  fattened,  by  being  confined  in  coops  for  several  ti'ceks.  The 
privation  of  light,  by  inclining  fowls  to  a  constant  state  of  repose,  except  when  moved 
by  the  appetite  for  food,  pi-omotes  and  accelerates  obesit)' ;  but  such  a  state,  observes 
Mr.  Mowbray,  obtained  in  this  way,  cannot  be  a  state  of  health,  nor  can  the  flesh  of 
animals  so  fed  equal  in  flavour,  nutriment,  and  salubrity,  that  of  the  same  species  fed  in  a 
more  natural  way.  Economy  and  market-interest  may,  perhaps,  be  best  answered  by  the 
place  of  darkness  and  close  confinement ;  but  a  feeder  for  his  own  table,  of  delicate  taste, 
and  ambitious  of  furnishing  his  board  with  the  choicest  and  most  salubrious  viands,  will 
declare  for  the  natural  mode  of  feeding ;  and  in  that  view,  a  feeding-yard,  gravelled  and 
turfed,  a  room  being  open  all  day  for  the  fowls  to  retire  in  at  pleasure,  will  have  a  decided 
preference,  as  the  nearest  approach  to  the  barn-door  system. 

2030.  Some  places  are  remarkable  for  the  feeding  of  poultry :  North  Chapel  and  Kins- 
ford  in  Sussex  are  mentioned  by  Rev.  Arthur  Young.  Barley  and  wheat  meal  are  the 
bases  or  chief  ingredients  in  all  fattening  mixtures  for  chickens  and  fowls  ;  but  in  Sussex 

the  food  given  them  is  gi-ound  oats  made  into  gruel,  mixed  with  hog's  grease,  sugar,  pot- 
liquor,  and  milk  ;  or  ground  oats,  treacle  and  suet,  sheeps'  plucks,  &c.  With  these  mix- 

tures they  are  crammed,  and  kept  in  a  coop  for  a  fortnight,  when  they  become  fat,  and 
are  sold  to  the  higglers.  Some  of  these  fowls,  when  full-grown,  have  been  known  to 
weigh  seven  pounds,  and  more.  Oakingham  in  Berks  is  another  place  famous  for  fatten- 

ing fowls.  The  method  employed  is  nearly  the  same  as  has  been  just  mentioned.  If 
kept  too  long  upon  this  food,  fever  is  induced  by  a  constant  state  of  repletion,  which 
renders  the  flesh  red,  and  frequently  kills  them.  It  appears  utterly  contrary  to  reason, 
that  fowls  fed  upon  such  greasy  and  impure  mixtures  can  produce  flesh  and  fat  so 
firm,  delicate,  and  wholesome,  as  those  which  are  fattened  upon  more  simple  and  sub- 

stantial food.  In  the  system  of  cramming  there  are  sometimes  cruel  practices,  with  tlie 
mention  of  which  we  do  not  wish  to  stain  our  pages.    It  is  remarked  by  the  best  judges, 
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that  where  artificial  feeding  is  re(|uiretl,  the  best  method  is  to  have  feeding-houses  con- 
structed, warm  and  airy,  wifli  dry  Hoors  covered  with  sand  and  gravel,  and  kept  very 

clean  ;  food  should  be  given  in  abundance,  but  of  a  natural  and  simple  kind,  made  of 
grain,  oatmeal,  milk,  boiled  potatoes,  bread,  and  sometimes  mixed  with  a  little  dripping, 
not  more  than  twice  a  day,  so  as  to  preserve  perfect  health.  The  counties  of  England 
most  productive  of  poultry  are,  Norfolk,  Surrey,  Sussex,  Herts,  Devon,  and  Somerset. 
Spring  is  the  best  season  for  breeding  chickens  ;  but  the  attempt  to  rear  winter  chickens 
in  this  climate  seldom  succeeds.  The  spring  pullets  properly  fed  are  particularly fine. 

2031.  In  the  opinion  of  physicians,  both  ancient  and  modern,  the  flesh  of  the  chicken,  at 
three  months  old,  is  the  most  delicate  and  easy  to  digest  of  all  other  animal  food ;  thence 
it  is  the  best  adapted  for  the  stomach  of  invalids,  or  the  constitutionally  weak.  Age 
makes  a  striking  difference  in  the  flesh  of  fowls  ;  after  twelve  months  it  becomes  tougher 
and  more  insoluble  ;  the  male,  indeed,  at  that  age  is  only  fit  for  making  soup,  whilst  the 
pullet  is  still  excellent,  although  a  more  substantial  viand  than  the  chicken.  Whilst 
young  the  cock  and  hen  are  equally  delicate.  The  capon,  when  not  made  excessively 
fat,  has  been  esteemed  one  of  the  greatest  delicacies,  preserving  the  flavour  and  deUcacy 
of  the  chicken  with  the  juicy  maturity  of  age. 

The  mode  of  /tillim/,  by  drawing  or  stretching  the  neck,  when  unskilfully  performed,  it 
may  be  proper  to  mention,  is  productive  of  great  and  unnecessary  suffering  to  the  animal : 
sufficient  force  should  be  used  to  break  the  spinal  cord,  otherwise  death  does  not  ensue 
immediately. 

The  common  fowl  belongs  to  the  order  Gallinm,  or  gallinaceous  birds,  which  also  compi'e- 
hends  the  turkey,  pheasant,  partridge,  bustard,  peacock,  and  quaU. 

Sect.  III. 

GUINEA  FOWL  {Meleagris  Numidia,  Linn.). 

2032.  This  bird  is  so  named  because  first  brought  from  Africa,  where  only  it  is  wild 
in  great  abundance.  In  a  state  of  nature  these  birds  are  gregarious,  and  are  seen  in 
flocks  of  two  or  three  hundred  :  they  delight  in  marshy  places,  but  always  perch  at  night 
upon  high  trees  or  in  dry  situations.  They  are  about  the  size  of  the  common  hen,  but 
stand  higher  on  the  legs.  Though  domesticated,  they  retain  much  of  their  wild  nature, 
and  are  apt  to  wander.  They  lay  very  abundantly,  and  their  eggs  are  excellent.  They 
are  not  so  white  in  the  flesh  as  the  common  fowl,  but  more  inclined  to  the  colour  of  the 
pheasant ;  and,  like  it,  the  taste  is  savoury,  and  it  is  easy  of  digestion  ;  by  many  they  are 
considered  as  a  good  substitute  for  the  pheasant.  They  are  excellent  for  the  table,  having 
somewhat  of  the  game  flavour,  and  they  are  in  season  when  game  is  going  out. 

Sect.  IV. 

TURKEY  (^Meleagris  Gallipavo,  Linn.) 
2033.  This  excellent  bird  is  a  native  of  America  only.  It  was  introduced  into  Europe 

from  Mexico,  and  imported  into  England  from  Spain  about  1524,  in  the  reign  of  Henry 
VIII.,  since  which  time  they  have  been  successfully  bred  here,  but  were  so  rare  in  France, 
that  the  first  which  was  eaten  in  that  kingdom  appeared  at  the  nuptial  feast  of  Chai-les  IX., 
in  1570. 

2034.  The  wild  turkey  abounds  at  present  in  some  parts  of  America,  but  has  become 
more  scarce  since  the  country  has  been  cleared  of  wood.  In  March  they  get  so  fat  that 
they  cannot  fly  more  than  three  or  four  hundred  yards,  and  are  soon  run  down  by  a  horse- 

man. In  the  unfrequented  parts  bordering  on  the  Mississippi,  they  may  be  shot  with  a 
pistol.  In  this  state  they  are  black  or  a  beautiful  bronze  and  green  ;  but  domestication 
produces  considerable  variety  in  their  colour.  The  usual  weight  of  the  wild  turkey  is 
about  thirty  pounds  :  it  frequents  swamps,  but  repairs  to  the  woods  to  roost,  and  feeds 
upon  berries,  acorns,  and  other  wild  fruit,  as  well  as  herbs.    Their  flesh  is  excellent. 

2035.  There  are  three  varieties  in  this  country;  the  black,  the  copper  or  speckled,  and 
the  white.  The  black  is  the  nearest  to  the  natural  stock,  and  is  larger  and  more  hardy. 
These  abound  in  Norfolk,  and  are  esteemed  superior  to  others  ;  they  often  weigh  fifteen 
pounds,  particularly  when  crossed  by  the  large  Virginian.  It  is  said  that  their  superiority 
is  chiefly  owing  to  the  dryness  of  the  soil  in  that  district ;  they  are  brought  up  by  every 
little  farmer  in  the  county,  which  furnishes  the  largest  supply  to  the  London  market ; 
but  they  do  much  mischief  to  the  field  crops,  which  prevents  many  farmers  in  other  parts 
from  keeping  them.    The  white  variety  is  rare  here,  though  common  in  France. 

2036.  The  flesh  of  the  turkey  is  white,  tender,  delicate,  nutritive,  and  restorative,  of  ex- 
cellent flavour,  and  more  dense  and  substantial  than  that  of  the  chicken.  Age  produces 

a  similar  effect  as  in  the  chicken  :  when  old.  it  is  good  for  little  except  stewing. 

The  usual  mode  of  killing  this  bird  is  tedious  :  it  is  bled  to  death  by  dividing  the  blood- 
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vessels  under  the  tongue,  tlie  object  of  which  is  said  to  be  to  make  the  flesli  whitei*  by 
abstracting  the  blood,  'fhe  method  may  appear  cruel,  but  it  does  not  appear  that  bleed- 

ing to  death  is  attended  with  much  pain  to  any  animal. 

Sect.  V. 

PHEASANT  (Phasianus  Colchicus,  Linn.). 

2037.  This  beautiful  bird,  adorned  with  rich  and  splendid  plumage,  is  of  the  same 
genus  with  the  common  fowl,  and  crows  not  unlike  the  cock.  It  is  said  to  have  been  dis- 

covered by  the  Argonauts  on  the  banks  of  the  Phasis,  near  Mount  Ararat,. in  their  ex- 
pedition to  Colchis,  whence  the  name ;  and  so  highly  was  it  thought  of  by  the  Greeks, 

that  when  Crasus,  king  of  Lydia,  seated  on  his  throne  in  all  the  pomp  of  eastern  splendour, 
asked  Solon,  then  his  guest,  whether  he  had  ever  seen  such  magnificence  before,  the  phi- 

losopher replied  that  he  had  seen  the  beautiful  plumage  of  the  pheasant,  whicli  he  thought 
superior.  The  common  European  or  English  pheasant  has  been  long  naturalised  in  the 
warmest  and  most  woody  counties  of  England,  and  is  brown  with  less  brilliancy  of 
colouring  than  some  foreign  varieties  which  have  been  lately  introduced  as  fancy  breeds, 
such  as  the  gold  and  silver  pheasants,  natives  of  China,  the  ring-necks,  natives  of  Tartary, 
the  Bohemian,  &c.    The  golden  pheasant  is  the  largest  and  most  hardy. 

2038.  The  common  pheasants  are  much  prized  in  parks  for  their  beautiful  plumage,  and 
are  carefiillij  protected  as  game  on  account  of  the  delicacy  and  fine  flavour  of  their  flesh. 
They  feed  upon  all  sorts  of  insects,  like  the  peacock,  as  also  upon  small  fruits  and  seeds, 
and  require  woods  to  shelter  them.    The  cock  is  voracious  and  cruel. 

2039.  TTiey  may  be  domesticated,  though  not  easily  ;  but  the  flesh  of  those  brought  up  in 
the  house  is  not  comparable  to  that  of  the  wild  pheasant.  Upon  this  bird  M.  Ude  ob- 

serves :  "  It  is  not  often  that  pheasants  are  met  with  possessing  that  exquisite  taste  which 
is  acquired  only  by  long  keeping,  as  the  damp  of  this  climate  prevents  their  being  kept 
so  long  as  they  are  in  other  countries.  The  hens,  in  general,  are  the  most  delicate.  The 
cocks  show  their  age  by  their  spurs.  They  are  only  fit  to  be  eaten  when  the  blood  begins 
to  run  from  the  bill,  which  is  commonly  six  days  or  a  week  after  they  have  been  killed. 
The  flesh  of  the  pheasant  is  white,  tender,  and  has  a  good  flavour,  if  you  keep  it  long 
enough  ;  if  not,  it  has  no  more  than  a  common  fowl  or  hen."  It  is  in  season  from  October 
to  February,  is  best  a  year  old,  and  fat.  This  bird  is  very  common  in  France,  and  before 
the  Revolution,  used  to  be  a  great  nuisance  to  the  farmers,  even  near  to  Paris. 

Sect.  VI. 

PARTRIDGE  (  Tetrao  Perdrix). 

2040.  Partridges  are  to  be  found  in  all  the  temperate  countries  in  Europe;  but  are  unable 
to  sustain  rigorous  cold  or  intense  heat :  they  are  most  abundant  in  the  Ukraine.  They 
were  formerly  so  common  in  France,  that  the  cultivators  were  obliged  to  sow  three  or 
four  times  the  corn  that  was  necessary  to  raise  a  crop,  so  destructive  are  they  to  the  grain. 
They  delight  in  the  concealment  of  corn-fields,  feeding,  like  the  pheasant,  upon  insects 

and  seeds,  and  are  particularly  fond  of  wild  mustard.  When  the"  winter  comes  on,  they retire  to  the  upland  meadows,  and  hide  themselves  among  the  grass.  The  partridge  is  a 
timorous  and  simple  bird,  and  is  easily  taken :  it  has  not  been  domesticated,  though  it 
might  be  reared  like  the  pheasant. 

2041.  It  is  not  equal  in  point  of  flavour  to  grouse,  but  is  considered  as  a  table  luxury  in 
England.  Partridges  should  be  chosen  young;  old  birds  are  good  for  nothing:  when 
young  they  are  generally  distinguished  by  a  dark-coloured  bill  and  yellow  legs  ;  as  they 

I  get  older  the  legs  turn  gi-ey.  There  is  a  red-legged  partridge  ;  but  it  is  rare  in  England. 
'  The  season  for  the  common  partridge  is  from  September  to  February.  Partridges,  when ;  young,  covey  together,  and  thus  the  sportsman  often  shoots  several  at  once. 

Sect.  VII. 

BUSTARD  (^Otis  tarda.  Linn.). 

2042.  This  is  the  largest  land  bird  of  Europe,  the  male  weighing  from  twenty-five  to 
t  thirty  pounds,  and  is  a  native  of  England.  There  were  formerly  flocks  of  bustards,  in 
1  forty  or  fifty,  in  this  country,  upon  the  wastes  and  in  the  woods,  particularly  in  Norfolk, 
'  Cambridgeshire,  and  Dorset,  as  well  as  in  various  parts  of  Scotland  ;  but  they  are  now 
•  very  rarely  seen  wild  here,  though  still  common  on  the  coasts  of  the  Mediterranean. 
'  The  bustard  runs  with  great  rapidity,  so  as  to  elude  the  pursuit  of  common  dogs  ;  but 1  falls  a  victim  to  the  greyhound,  which  often  overtakes  it  before  it  can  commence  its  flight, 
'  the  preparation  for  which  in  this  bird  is  slow  and  laborious,  and  it  flies  with  great  diffi- 
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culty.  Tlie  Imnting  of  the  bustard  was  an  ancient  diversion.  The  head  and  neck  of  the 
iiiale  are  ash-coloured ;  tlie  back  barred  transversely  with  black ;  the  belly  is  -white. 
Their  flesh  has  been  ever  held  most  delicious,  and  they  feed  principally  upon  grapes, grain,  and  worms.  The  male  is  distinguished  by  a  circumstance  wanting  in  the  female, 
which  is  the  possession  of  a  large  pouch  from  the  throat  to  the  breast,  capable  of  holding 
several  pints  of  water.  They  are  bred  occasionally,  feeding  like  the  turkey  ;  and  it  would 
appear  that  they  are  an  object  peculiarly  deserving  of  attention  with  regard  to  propagation 
and  increase,  as  it  is  probable  that  its  flesh  will  well  repay  the  expense  of  its  food.  Bus- 

tards are  sometimes  to  be  had  in  Paris ;  but  they  are  expensive  fare,  costing  generally 
4l.  or  .■)/.  each.  Captain  Cook  discovered  a  prodigious  number  of  them  in  a  bay  of Australia,  which  is,  in  consequence,  named  Bustard  bay.  Besides  this  large  species,  a 
smaller  species  sometimes  appears  in  England  (O.  trelrax),  not  larger  than  a  pheasant. 

Sect.  VIII. 

QUAIL  (  Tctrao  columix,  Linn.). 

2043.  This  bird  is  a  native  of  the  East,  and  abounds  in  the  Greek  islands  of  the  Archi- 
pelago, and  in  Italy.  It  also  inhabits  Egypt,  and  formed  one  of  the  supplies  which  the 

Israelites  obtained  while  in  the  wilderness.  Quails  are  birds  of  passage,  and  migrate  from 
warmer  regions  in  the  spring  to  colder  in  autumn.  It  may  be  said,  indeed,  to  be  a  universal 
inhabitant  of  the  old  Continent  but  not  of  the  new. 

2044.  Quails  are  found,  though  rareh/,  in  Enyland;  some  entirely  quitting  it,  others 
shifting  their  quarters  from  one  county  to  another,  and  sheltering  themselves,  on  the 
approach  of  winter,  among  the  woods  near  the  sea  coast.  They  are  not  domesticated 
liere,  and  may  be  reared  and  preserved  in  the  same  manner  as  the  pheasant  and  part- 

ridge ;  their  food  is  nearly  the  same  as  that  of  the  latter  bird  :  when  wild,  they  frequent 
corn-fields  and  meadows,  and  are  ensnared  by  sounding  a  quail  pipe,  an  instrument  made 
to  imitate  the  voice  of  the  hen.  They  are  very  abundant  in  France,  and  are  caught  in 
snares  and  sent  both  to  Paris  and  to  the  London  market.  The  island  of  Capri,  near 

Naples,  produces  such  vast  numbers  of  them,  in  consequence  of  its  bishop's  income  having 
been  formerly  paid  from  the  profits  arising  from  them,  that  the  island  is  sometimes  called 
the  Bishopric  of  Quails.  So  many  as  800,000  have  been  taken  near  to  Naples  in  one 
day ;  and  Buffon  states  that  sometimes  clouds  of  them  are  seen  on  the  French  coast. 
They  are  sometimes  imported  from  Turkey  and  the  Greek  islands,  preserved  in  fat  or 
clarified  butter.  With  us  they  are  occasionally  seen  alive  fattening  in  cages ;  and,  at  the 

poulterers',  they  sell  for  three  shillings  each.  Some  persons  esteem  them ;  but  INI.  Ude 
says,  "  Quails,  in  my  opinion,  have  no  flavour ;  it  is  only  their  rarity  that  makes  them 
fashionable."  They  are  good  only  when  fat.  This  bird  was  proverbial  among  the 
ancient  Greeks  as  captious  and  quarrelsome  ;  and  quail  fighting  was  one  of  the  sports 
of  the  Athenians,  as  it  is  among  the  Chinese  in  the  pres.ent  day. 

Sect.  IX. 

PEACOCK.  (Pawo  cristatits.  Linn.). 

2045.  77hs  beautiful  and  majestic  bird  is  a  native  of  India,  and  is  found  in  a  wild  state 
in  Java  and  Ceylon,  where  they  perch  upon  trees  like  the  turkey  in  America.^  MTien  the 
conquering  Alexander  led  his  armies  into  the  peaceful  plains  of  India,  he  is  said  to  have 
been  so  struck  by  the  sight  of  the  peacock  in  the  full  magnificence  of  its  plumage,  that  he 
forbade  any  one  to  destroy  them  imder  pain  of  death  :  but  its  antiquity  we  learn  from  the 
history  of  King  Solomon,  and  the  choice  of  the  goddess  Juno  who  regarded  it  as  her 
favourite  bird.  The  peacock  has  been  introduced  on  the  table  by  the  ancients  as  well  as 

by  the  moderns,  but  rather  as  a  showy  and  ornamental  dish,  being  preserved  in  some  of 
its  fine  plumage. 

2046.  The  flesh  is  coarse  and  ill  coloured,  and  is  scarcely  ever  eaten  in  these  times.  At 
three  years  old  the  splendid  tail  is  complete  ;  and  it  lives  to  the  age  of  twenty  years.  Its 
chief  value  is  as  an  ornament  to  pleasure-grounds,  where  it  is  useful  in  destroying  rep- tiles. 

Sect.  X. 

Swan  {Cygniis  maiisueliis,  Linn.). 

2047.  It  is  now  knoion  that  the  wild  swan  (C;/(/nus  ferns)  is  a  distinct  species  from  the  fame 

bird  of  the  some  name.  The  trachea  or  windpipe  in  the  latter  is  simple  and  straight  ;  but 
in  the  wild  swan,  after  entering  the  chest  a  little  way,  it  is  reflected  from  thence  in  the 

form  of  a  trumpet,  and,  again  returning,  divides  into  two  branches.  This  f^tructuro 
enables  the  bird  to  make  the  powerful  note  which  it  utters  in  its  flight,  and  which  can 
be  often  heard  when  the  bird  itself  is  so  high  as  to  be  invisible. 
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'>04S  The  wild  swan  is  i/rcgarious  ami  migratory.  It  visits  Britain  occasionally,  and 

may  be  seen  resting  in  tloclis  of  five  or  six,  but  does  not  remain  here  long.  It  is  rather 
smaller  and  more  slender  in  its  form  than  the  tame  species.  The  flesh  of  the  wild  swan 

is  not  only  eatable,  but  is  held  in  much  consideration  in  the  north  of  Europe  and  in A.iiiGric*i. 

'>0-i9  The  tame  sivan  is  chiefly  esteemed  with  us  as  a  favourite  ornament  in  sheets  of 

va'terin  parks:  for  its  flesh  is  ill  flavoured  except  when  they  are  young,  or  cygnets, 
which  resemble  the  pigeon  in  taste.  It  is  remarkable,  however,  that  the  Romans  consi- 

dered the  swan  as  a  great  delicacy,  while  the  flesh  of  the  goose  was  reckoned  by  them 
impure  and  mdigestible.  ,  ̂    .  •    r    ;     ;        j-  i, 

'>050.  In  former  times  the  stvan  was  served  vp  at  ever;/  great  feast  in  J^ngland  a?  a  dish 

of  "state,  when  the  elegance  of  the  table  was  measured  by  the  size  and  quantity  of  the 
cheer :  cygnets  were  fattened  at  Norwich  for  Christmas  fare. 

Sect.  XI. 

GOOSE  (^Anser  domesttcus). 

2051.  Tlie  goose  is  pretty  generally  spread  over  the  globe,  being  met  with  in  Arabia, 
Persia,  North  America,  Lapland,  and  Iceland.  The  colour  of  the  wild  goose  is  uniformly 
grey,  and  the  taste  of  the  flesh  strong  and  fishy.  It  frequents  the  fens  of  Lincolnshire 
and  other  places,  and  breeds  there  in  the  summer  ;  they  appear  there  in  large  flocks,  and 
are  migratoi-y.  They  are  easily  tamed  and  domesticated,  which  produces  a  change  in 
the  colour  of  their  plumage,  no  two  being  then  exactly  alike,  though  the  predominating 
colour  is  white. 

2052.  The  varieties  of  the  goose  are  very  great  in  different  parts  of  the  world  ;  but  we 
have  only  one  species  in  England  in  common  use,  which  appears  to  be  an  English  breed. 
The  Chinese  and  the  Canadian  goose  are  kept  sometimes,  but  only  for  ornament,  in 
pleasure  gi'ounds. 

2053.  The  best  geese  in  England  are  probably  to  be  found  on  the  borders  of  Suffolk  and 
'Norfolk,  and  in  Berkshire  ;  but  the  largest  flocks  are  kept  in  the  fens  of  Lincolnshire  and 
Cambridge,  many  persons  there  having  1000  breeders.  Geese,  being  aquatic  birds,  thrive 
■best  when  they  have  access  to  water,  as  in  fens,  marshes,  and  grassy  margined  pools. 
iVast  droves  are  sent  from  the  fens  every  year,  to  be  fattened  by  the  Loudon  poulterers. 
IBesides  these,  prodigious  numbers  are  kept  all  over  the  kingdom,  on  commons,  in  farm- 
ijards,  and  by  cottagers.  Part  of  these  provide  themselves  with  food  in  the  summer  and 
liarvest,  when  they  are  turned  in  among  the  stubble  to  fatten  upon  the  scattered  grain. 

2054.  The  natural  food  of  wild  geese  is  chiefly  of  an  anunal  nature  ;  but  the  tame  goose 
ffeeds  upon  vegetables,  as  grass,  corn  of  all  kinds,  with  garden  vegetables,  raw  or  boiled. 
TThey  are  easily  fattened  by  allowing  them  plenty  of  food  and  liberty.  In  some  places  it 
lis  the  custom  to  cram  them  ;  and  cruel  methods  are  employed  in  France  and  Germany  to 
pproduce  large  and  fat  livers,  from  which  are  prepared  the  celebrated  pules.  We  are 
iiinformed  by  Mrs.  TroUope,  that  '•  There  is  one  much-prized  delicacy  that  never  fails  at 
Wienna  ;  the  pate  de  foie  gras  seems  to  be  considered  as  indispensable.  Out  of  twenty-one 
diinner  tables  I  have  missed  it  but  at  two  ;  and  as,  moreover,  no  ball  supper  is  considered 
aas  perfect  without  it,  the  number  of  invalided  geese  must  be  greater  than  it  is  agi-eeable  to 
k:.hink  of"  Some  prefer  a  goose  entirely  fattened  on  the  stubble,  granting  it  to  have  been 
jDreviously  in  good  case  :  an  over-fattened  goose  is  too  oily  for  delicate  flavour.  When 
rt'equired  to  be  fattened,  feeding-houses  are  best,  -where  they  may  be  given  oats,  peas  and 
tv)ean  meal,  pollard  mixed  with  the  skimmed  milk  with  plenty  of  water,  and  clean  beds  of 
K.traw. 

2055.  The  goo.ie,  though  apparently  a  stupid  bird,  is  roused  by  the  least  noise  in  the  night., 
i  md  the  immediate  cackling  converse  which  they  begin  to  hold  in  the  approach  of  appre- 
lended  danger  is  considered  as  a  valuable  safeguard,  a  memorable  example  of  which  was 
iheir  saving  the  Capitol  of  Rome  from  an  attack  by  the  Gauls. 

2056.  Though  greatly  relished  by  some  persons  as  food,  it  is  not  a  universal  favourite.  The 
■  lesh  abounds  in  flavour,  and  is  considered  to  be  highly  stimulant.  When  young  it  is 
oonder,  but  in  general  it  is  only  adapted  for  good  stomachs  and  powerful  digestion,  and 
bbould  be  sparingly  used  by  the  sedentary  and  weak,  and  by  persons  subject  to  cutaneous 
ILiseases.  Its  strong  flavour  is  by  some  thought  to  require  modification  by  stuffing  with 
aage  and  onions,  though  others  relish  it  only  when  this  is  not  demanded.  From  the 
larious  parts,  however,  many  savoury  dishes  are  prepared,  for  which  we  refer  to  the 
eeceipts  on  that  subject.  The  fat  is  reckoned  peculiarly  subtile,  penetrating,  and  rc- 
olvent,  and  is  usually  preserved  for  domestic  applications. 
2057.  The  average  weight  of  the  large  kind  of  geese  is  from  nine  to  fifteen  pounds,  and 

nstances  have  been  known  of  their  weighing  thirty  pounds  when  fully  fattened  ;  but  the 
mailer  breeds  are  preferable  for  the  table. 
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2058.  It  is  gcncrallij  considered  that  geese  are  in  greatest  perfection  about  Michaelmas, 
because  then  they  liave  liad  the  feeding  upon  the  stubble  after  harvest ;  but,  says  Dr. 
Kitchener,  though  "  a  Michaehiias  goose  is  as  famous  in  the  mouths  of  the  million  as  the 
minced  pie  at  Christmas,  yet  for  those  who  eat  with  delicacy  it  is  at  that  time  too  full-grown. 
The  true  period  when  the  goose  is  in  the  highest  perfection  is  when  it  has  just  acquired 
its  full  growth,  and  not  begun  to  harden.  If  the  March  goose  is  insipid,  the  Michaelmas 
goose  is  rank  ;  the  fine  time  is  between  both  ;  from  the  second  week  in  June  to  the  first 
in  September." — Coo/('a  Oracle. 

In  England  the  goose  is  sacred  to  St.  Michael:  in  France  to  St.  Martin.  The  Michael- 

mas goose  is  said  to  owe  its  origin  to  Queen  Elizabeth's  dining  on  one  at  the  table  of  an 
English  baronet  on  that  day  when  she  received  tidings  of  the  dispersion  of  the  Spanish 
Armada,  in  commemoration  of  which  she  ordered  the  goose  to  make  its  appearance  every 
Michaelniiis. 

20.59.  Geese  are  called  green  till  they  are  four  months  old.  They  are  roasted  with 
pepper  and  salt  only,  instead  of  being  stufied  with  sage  and  onion  like  full-gi-own  geese. 
These  are  of  course  early  in  the  season,  when  the  price  is  high. 

2060.  Geese  are  in  some  places  dried  and  smoked :  the  smoked  geese  of  the  Orkneys  used 
to  be  famous  ;  at  present  they  are  little  used. 

2061.  It  is  not  altogether  on  account  of  their  2ise  as  food  that  this  bird  is  valuable;  their 
feathers,  their  down,  and  their  quills,  have  long  been  considered  as  articles  of  more  im- 

portance, and  fiom  which  their  owners  reap  more  advantages.  In  this  respect,  the  poor 
creatures  have  not  been  spared  ;  urged  by  avarice,  their  inhuman  masters,  in  some  places, 
appear  to  have  ascertained  the  exact  quantity  of  plumage  of  which  they  can  bear  to  be 
robbed,  without  being  deprived  of  life.  Mr.  Pennant,  in  describing  the  methods  used  in 
Lincolnshire,  in  breeding,  rearing,  and  plucking  geese,  says,  they  are  plucked  five  times 
in  the  year ;  first  at  Lady  Day  for  the  feathers  and  quills ;  and  this  business  is  renewed 
for  the  feathers  only,  four  times  more  between  that  and  Michaelmas  ;  he  adds,  that  he 
saw  the  operation  performed  upon  goslings  of  six  weeks  old,  from  which  the  feathers  of 
the  tails  were  plucked  ;  and  that  numbers  of  them  die  when  the  season  afterwards  proves 
cold.    We  will  not  vouch  that  this  is  the  present  practice. 

2062.  The  Canada  goose  is  so  numerous  in  Hudson's  Bay,  as  to  fonn  a  principal  part 
of  the  food  of  the  English  there,  who,  in  favourable  years,  salt  and  barrel  vast  quantities 
of  them.  They  are  chiefly  taken  by  the  Indians,  who  have  the  talent  to  imitate  their 
cackling,  and  thus  decoy  them  within  reach  of  their  shot.  Capt.  Ross  describes  them  as 
of  exquisite  flavour.    Their  feathers  ai-e  sent  to  England. 

2063.  The  so-called  Solan  goose  is  frequently  eaten  in  the  Hebrides  of  Scotland ;  but 
then'  flavour  partakes  of  that  of  their  fishy  food :  this,  however,  they  lose  when  they  are 
salted  and  smoked  for  winter's  store ;  in  that  state  they  are  much  relished  by  the  in- 

habitants. We  may  just  observe  that  this  bird  is  not  arranged  by  naturalists  in  the  genus 
anas;  it  is,  in  fact,  not  a  goose  but  a  pelican  {Pelicanus  Bassanus). 

Sect.  XII. 

Duck  (^Anas  Boschus,  Linn.). 

2064.  The  duck  is  a  native  of  Britain,  and  frequents  the  edges  and  banks  of  lakes  in 
most  parts  of  Europe.  The  tribe  called  anas  of  Linnseus  is  very  extensive,  and  compre- 

hends several  families  of  aquatic  birds,  as  the  swan,  goose,  duck,  teal,  and  widgeon, 
distinguished  by  being  web-footed  and  having  a  flat  bill  with  the  edges  divided  into 
teeth. 

2065.  The  wild  duck  makes  its  summer  abode  in  the  desolate  fenny  parts  of  our  island  ; 
and  when  the  severity  of  winter  deprives  them  of  food,  necessity  forces  them  to  retire 
towards  the  sea  in  numerous  flights,  where  they  find  water  unfrozen,  and  where  they 
remain  till  the  return  of  summer.  The  flesh  of  the  wild  duck  is  not  so  general  a  favourite 
as  that  of  the  tame  bird ;  when  they  are  taken  on  the  sea  coast  they  have  usually  more 

or  less  of  a  fishy  flavour ;  but  those  from  the  fens  of  Lincolnshire  are  free  from  that 
rankness,  and  have  a  fine  rich  gamey  taste:  these  are  much  esteemed  as  being  very 

savoury,  and  are  sold  by  the  poulterers  in  London,  at  a  reasonable  price,  in  the  season. 
There  are  many  varieties  of  the  wild  duck  in  foreign  countries. 

2066.  Great  numbers  of  wild  diir/ts  are  taken  by  a  singular  contrivance  called  dcco;/s, 

which  are  places  into  which  they  are  allured  by  ducks  bred  up  for  the  purpose.  These 

decoys  consist  of  a  pond  surrounded  hy  wood  in  a  marshy  country.  From  the  pond 
several  canals  lead  in  different  directions,  and  terminate  in  a  narrow  ditch  that  is  closed 

at  last  with  a  funnel  net.  Over  these  canals  arc  airched  hoops,  and  upon  them  a  con- 
tinued netting.  The  wild  ducks  settle  on  the  pond  to  feed,  and  the  decoy  man  is  concealoil 

behind  a  screen  of  reeds.  The  decoy  ducks  are  trained  so  as  to  lead  the  way  in  search 

of  food  into  the  canals,  and  the  wild  birds  follow  ;  the  decoy  man  then  appears,  and 
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rives  them  farther  up,  where  ultimately  they  are  taken  in  the  nets  in  great  numbers. 
?here  are  many  of  these  decoys  in  the  fens  of  Lincolnshire,  from  which  the  London 
larket  is  supplied. 
Among  other  methods  qfcntehing  wild  ducks,  the  ingenious  mode  so  characteristic  of  the  Cliinese  may  be 
icntioned.  Large  liollow  gourds  are  purposely  thrown  into  the  water  in  great  numbers,  and  allowed  to  float 
uout.  Tlie  birds  being  at  length  accustomed  to  approach  them  with  impunity,  their  captors  disguise  theni- 
!lvcs  by  placing  similar  gourds  over  their  heads,  with  holes  to  see  and  breathe  through,  very  much  in  the 
ianner  of  a  helmet.  Then,  wading  quietly  along  the  shallow  waters,  they  have  only  to  approach  the  birds 
ently,  and  pull  them  under  water  by  tlieir  legs  in  succession.  The  same  method  is  practised  by  the  American Lidiaus. 

2067.  Tame  ducks  are  well  known  to  be  greedy,  and  not  nice  feeders.  They  require 
mi.^ture  of  animal  with  vegetable  food,  being  accustomed  in  the  natural  state  to  live  on 
'orms,  which  they  are  always  seeking  for  in  the  water.  They  will  eat  flesh  and  garbage 
f  any  kind;  but  water  insects,  vegetables,  corn,  and  pulse,  are  their  proper  nutriment.  If 
id  much  upon  grain  they  fatten  rapidly,  and  the  flesh  becomes  delicate,  but  is  apt  to  be 
isipid  :  and  if  fed  too  much  upon  animal  food,  their  taste  is  strong,  and  more  like  wild 
»wl.  They  require  water,  and  that  which  is  stagnant  is  best,  as  affording  more  nourish- 
lent  from  weeds  and  insects.  They  are  sometimes  fattened  in  coops  ;  but  they  become 
f  a  more  delicate  flavour,  fatten  equally  well,  and  are  more  wholesome,  by  having  access 
)  a  pond  with  plenty  of  food.  Their  flesh  is  savoury  and  stimulant,  and  is  considered 
)  be  less  gross  than  that  of  the  goose,  as  well  as  more  easily  digested. 
2068.  The  character  of  the  duck  is  particularly  inoffensive  and  harmless,  and  is  even 

istinguished  by  its  social  disposition.  It  is  also  valuable  for  its  great  fecundity,  and  the 
bieapness  and  ease  with  which  it  may  be  provided  for. 
2069.  Though  ducks  are  well  known  on  the  table  in  the  time  of  green  peas,  yet  Ude  says 

aat  "  November  is  their  proper  season,  when  they  are  plump  and  fat."  By  artificial 
leans  they  may  be  had  in  their  prime  about  Christmas,  and  this  object  is  effected  in 
ome  parts  of  England  by  preventing  the  laying  of  the  eggs  until  the  end  of  autumn ; 
aey  are  then  hatched,  and  the  birds  fattened. 

2070.  Ducks'  eggs  are,  in  general,  easily  distinguished  from  those  of  the  fowl,  being lore  of  a  bluish  colour,  though  some  are  nearly  as  white.  When  boiled,  the  white  is 
ever  so  curdy  as  that  of  the  hen,  but  a  little  translucent,  even  when  set,  and  the  yolk  is 
arker  in  colour.  They  have  a  peculiar  flavour,  which  some  dislike,  and  others  prefer  : 

ut  they  have  a  more  binding  quality,  and  are  therefore  preferable  to  hens'  eggs  for 
laking  puddings  and  pastry ;  a  property  which,  in  France,  occasions  them  to  be  much 
ought  after  for  omelets  and  cakes. 

Sect.  XIIL 

WIDGEON. 

2071.  The  widgeon  is  a  smaller  bird  of  the  duck  genus,  but  not  so  good  as  the  wild 
I'jck.  It  is  often  fishy  and  rank,  and  the  flesh  is  dark  and  dry  :  some,  however,  consider 
I  as  well  flavoured,  and  a  good  wild  fowl.    It  is  in  season  from  October  to  December. 

Sect,  XIV. 

TEAI,. 

;  2072.  This  is  the  smallest  of  the  duck  tribe,  and  much  superior  to  the  widgeon.  It  is, 
ddeed,  favourite  game. 

Sect.  XV. 

PIGEON  (ColumbuSj  Linn.). 

i  2073.  This  genus  is  found  in  all  the  warm  and  temperate  regions  of  the  globe,  parti- 
iWarly  in  the  former ;  and  so  numerous  are  the  species,  that  above  a  hundred  have  been 
laumerated  ;  most  of  these  are  wild,  but  several  have  been  domesticated. 
:  2074.  We  have  in  England  two  species  of  wild  pigeons  distinct  from  the  domesticated 
secies.  The  ivood  pigeons  or  ring-doves  {Columba  Palumbus,  Linn.)  build  their  nests  on 
;"fty  trees,  as  the  beech,  elm,  and  oak,  and  are  thought  to  migrate  from  the  northern  to Me  soiithern  parts  of  the  island,  according  to  the  season  of  the  year :  they  appear  some- 

times in  considerable  flocks,  and  aff'ord  much  amusement  to  the  sportsman,  while  their tssh  is  highly  prized.  They  are  of  a  bluish  ash  colour,  the  neck  green  and  copper  colour 
iiith  patches  of  white.  In  Carolina  they  appear  in  such  numbers  that  they  darken  the 
rr  in  their  flight,  and  are  found  to  be  so  fat  that  oil  is  extracted  from  them.  The  turde- 
»ve  is  another  wild  species,  of  an  elegant  form  but  diminutive  size,  that  visits  us  in  spring, 
Jad  disappears  in  September.  It  builds  its  nest  in  deep  recesses  of  the  woods,  but  is  not I'lentiful. 
:  2075.  77ie  stock  dove  is  the  original  of  our  domesticated  pigeons,  and  is  sometimes  in  a D  d 
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■wild  state.  In  its  natural  state  it  is  of  a  deep  blue  and  ash  colour,  the  breast  of  a  change- able green  and  purple  :  on  its  wings  are  two  bars  of  black;  on  the  quill  feathers  another, 
and  also  black  on  the  end  of  the  tail ;  the  back  white.  It  inhabits  the  hollows  of  rocks 
and  other  similar  situations.  In  its  domestic  or  cultivated  state  the  pigeon  runs  into  a 
number  of  beautiful  varieties,  the  culture  of  which  forms  a  particular  kmd  of  business  : 
thus  we  have  the  carriers,  croppers,  pouters,  horsemen,  runts,  and  a  number  of  others, 
known  to  the  fancy  breeders. 

2076.  The  blue  dove  liouse  pigeon  is  rather  larger  than  the  wild,  and  is  the  only  variety 
that  is  bred  up  for  the  table  in  this  country  in  great  numbers  in  farm-yards.  Tame 
pigeons  live  entirely  on  grain,  peas,  small  beans,  and  seeds  :  they  are  very  ravenous,  par- 

ticularly when  young,  consuming  a  great  deal  of  food,  and,  consequently,  are  costly. 
When  young,  and  still  fed  by  their  parents,  they  are  called  squabs,  and  are  then  preferable 
for  the  table  ;  under  six  months  old  they  are  termed  squeakers ;  and  at  six  months  they 
begin  to  breed :  the  old  bird  is  tough,  dry,  and  insipid.  The  flesh  of  pigeons  is  highly 
savoury,  delicate,  and  stimulating,  and  is  dressed  in  a  great  variety  of  ways,  of  which  the 
most  common  with  us  is  making  it  into  pies.  The  dark-coloured  pigeons  are  considered 
to  have  the  highest  flavour,  but  the  light  coloured  to  have  the  most  delicate  flesh.  They 
breed  fast,  and  when  well  supplied  with  food,  will  furnish  squabs  every  month  in  the  year. 
But  they  are  kept  less  than  formerly,  being  found  extremely  destructive  to  the  crops, 
particularly  of  peas,  the  loss  of  which  to  the  farmer  is  very  considerable. 

Sect.  XVI, 

LARK  {Alauda  arvensis,  Linn.). 

2077.  The  lively  notes  of  this  little  songster  cannot  save  it  from  the  gormandising 
powers  of  man. 

2078.  Though  so  small,  larks  have,  it  seems,  always  been  sought  after  as  an  exquisite  morsel. 
They  were  not  only  caught,  but  reared  and  fattened  for  the  Roman  epicures ;  and  our 
markets  are  abundantly  supplied  with  them,  being  captured  in  the  winter  season,  from 
September  till  February,  in  immense  numbers,  particularly  about  Dunstable,  Cambridge, 
&c.  It  is  remarkable  that  the  propensity  which  they  have  to  fly  towards  a  light  is  con- 

verted into  a  method  of  decoying  them.  Mirrors  reflecting  the  sun's  rays  are  placed  so 
as  to  revolve  and  attract  them  into  nets  placed  to  ensnare  them.  They  are  generally 
roasted  many  together  on  a  lark  spit,  and  are  among  our  greatest  delicacies.  It  is 
reckoned  that  4000  dozen  are  annually  sold  in  London. 

Sect.  XVII. 

CBANE. 

2079.  TTie  crane  belongs  to  a  class  of  birds  called  Grallee,  or  waders,  distinguished  by  the 
length  of  their  naked  legs,  walking,  as  it  were,  upon  stilts,  the  signification  of  the  Latin 
word  grallse.  The  birds  in  this  class  are  the  crane,  heron,  stork,  bittern,  plover,  snipe, 
coot,  rail,  and  a  few  others.  All  of  them  seek  their  food,  consisting  of  smaU  fish,  worms,  and 
insects,  in  shallow  water,  and  marshes,  but  they  likewise  eat  grain.  The  crane  is  migra- 

tory, and  now  a  rare  visitant  to  us,  though  it  was  once  a  constant  inhabitant  of  Britain, 
and  was  formerly  so  great  a  favourite,  that  there  was  a  penalty  for  destroying  its  eggs. 
Its  flesh  is  coarse,  except  when  young. 

2080.  Tlie  heron  and  stork  are  never  eaten  with  us  at  present,  although,  like  the  crane, 
they  were  once  common  at  feasts  :  in  France  the  heron  was  formerly  considered  as  royal 
game,  and  the  young  highly  prized. 

2081.  7%e  bittern  is  a  good  deal  like  the  heron,  but  shorter  and  rounder  in  its  bodj".  It 
is  considered  as  an  excellent  bird,  though  less  esteemed  than  it  used  to  be. 

Sect.  XVIIL 

SNIPE. 

2082.  This  is  a  migratory  bird,  and  one  of  those  which  are  the  most  generally  distri- 
buted over  Europe.  It  prefers  a  cold  climate  to  breed  in,  but  is  met  with  even  in  India. 

It  is  one  of  the  waders,  and  frequents  morasses  and  places  where  there  is  much  water,  and 
where  worms  are  abundant ;  it  feeds  upon  these,  but  likewise  occasionally  upon  corn  and 
rice.  Sir  H.  Davy  informs  us  that  they  are  extremely  fat  and  delicious  during  their 

migration  from  the  north  to  the  south  in  the  marshes  of  Italy  and  Carniola,  and  then  re- 
semble the  ortolan  of  Italy.  With  us  they  are  fattest  in  frosty  weather,  when  they  haunt 

only  warm  springs,  where  they  find  plenty  of  worms,  or  larva;.  A  few  breed  in  the 
marshes  of  England,  but  more  in  the  Hebrides  and  Orkneys. 
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Sect.  XIX. 

PLOVER. 

20S3.  The  plover  is  a  -n-ild  -water  fo-»l,  but  often  seeks  its  food  on  the  arable  land  in  the 
icinity  of  the  sea.  It  has  a  peculiar  cry,  which  is  easily  imitated  by  the  sportsman,  and 
;  thus  lured  to  its  destruction.  They  roost  on  the  ground,  and  are  sometimes  taken 
,'ith  nets  by  hundreds.  There  are  two  species  of  this  bird,  the  grey  and  the  green  ;  the 
jrmer  being  somewhat  less  than  the  woodcock,  though  larger  than  the  green.  The  green 
lover  is  generally  preferred  for  its  flavour,  but  both  are  inferior  to  the  woodcock.  Pro- 
igious  flights  of  these  birds,  consisting  of  many  thousands,  are  to  be  seen  in  the  Hebrides 
Dd  other  parts  of  Scotland  ;  and  in  the  winter,  such  numbers  are  sent  to  London,  that  the 
larket  is  sometimes  quite  glutted  with  them,  and  they  are  sold  very  cheap.  They  are  kept 
11  they  have  a  game  flavour,  previous  to  dressing;  but  though  a  great  favourite  with  many, 
ley  have  a  peculiar  taste  not  universally  relished.  Plovers'  eggs  are  considered  to  be  a 
reat  delicacy,  and  are  easily  to  be  had  from  the  poulterers  ;  they  are  generally  brought 
I  table  boiled  hard,  but  are  occasionally  eaten  raw. 

Sect.  XX. 

LAPWING  (  Tringa  vanellus.  Linn.). 

;  2084.  This  is  commonly  known  in  England  by  the  name  of  the  bastard  plover.  It  is 
equent  in  our  fenny  counties,  and  in  wet  places  in  most  parts  of  England.  In  winter 
:ey  are  seen  in  large  flocks.  Their  flesh  is  very  good,  their  food  being  insects  and 
orms.  The  eggs  are  of  an  olive  cast,  spotted  with  black,  and  are  much  esteemed  for 
■eir  delicacy.  Lapwings  are  taken  with  nets  during  October  and  November,  and  are 
'Id  by  London  poulterers  at  three  shillings  the  dozen. 

Sect.  XXL 

BED  GROUSE  {Tetrao  Scoticus,  Linn.). 

12085.  The  beautiful  plumage  and  exquisite  Jl avow  of  this  bird  render  it  an  object  of  con- 
derable  interest.  It  appears  to  be  a  native  of  Scotland  and  the  north  of  England,  in  the 
lountainous  districts  of  which  it  is  found  by  sportsmen  in  great  plenty,  feeding  on  various 
Tries  that  grow  among  the  heather,  and  also  on  the  tops  of  this  plant ;  hence  it  is  often 
lied  moor  game,  or  moor  fowl.  It  does  not  undergo  any  change  of  colour  in  winter,  but 
iquires  a  greater  mass  of  clothing,  and  its  legs  become  covered  with  a  sort  of  hair-like 
athers.  The  breeding  season  is  early  in  the  spring,  and  the  brood  continue  in  company 
T  some  months,  sometimes  joining  others  which  range  the  high  moorlands,  where  they 
'e  shy,  and  difficult  to  be  approached.  Their  colour  is  a  rich  chesnut  barred  with lack. 

Sect.  XXIL 

black  grouse  {Tetrao  tetrix,  Linn.). 

^2086.  This  bird,  called  also  the  black  cock,  or  moor  fowl,  is  larger  than  the  red  grouse, 
Lie  male  weighing  sometimes  four  pounds,  and  the  female  two  pounds.  It  is  also  less 
cmmon,  and  therefore  more  highly  prized.  It  is  met  with  nowhere  in  Britain  but  in 
?e  Highlands  of  Scotland  and  the  mountainous  heaths  of  the  north  of  England.  Its 
jumage  is  a  rich  mixture  of  black  and  blue  relieved  by  markings  of  white,  and  its  legs 
?e  covered  with  very  minute  feathers.  The  form  of  its  tail  is  remarkable,  branching 
:to  two  crooked  expansions.  Its  food  is  similar  to  that  of  the  last  described  bird, 
last  numbers  of  these  birds  are  found  in  Norway  of  large  size,  being  nearly  equal  to 
rrkeys  ;  and  of  late  many  have  been  imported  into  London,  and  sold  in  the  shops  ;  but 
eese  are  not  equal  in  flavour  to  the  Scotch  smaller  kind. 

Sect.  XXIII. 

WOODLAND  GROUSE  {Tctrao  urogallus.  Linn.). 

•220S7.  This  is  likewise  called  the  "  cock  of  the  wood,"  and  is  the  largest  among  the 
rrds  which  we  denominate  game,  it  being  little  less  than  the  turkey.  It  was  originally 
iimimon  in  the  mountains  of  Britain,  but  is  now  nearly  extinct  with  us,  occurring  only 
I  the  Highlands  of  Scotland,  though  still  abounding  in  the  north  of  Europe,  Germany, 
md  the  Alps,  where  it  lives  in  pine  forests,  on  the  cones  of  which  it  is  supposed  to  sub- 
rat,  and  which,  at  some  seasons,  gives  its  flesh  a  tcrebinthinated  taste.  It  is  in  general 
;l  licious  eating,  and  is  sometimes  sent  to  Englapd  preserved  in  ice.    From  the  great 

J)  d  2 
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delicacy  of  its  flesh,  it  is  to  be  lamented  that  sufficient  means  have  not  been  taken  to 
domesticate  it,  which  it  is  supposed  by  some  sportsmen  would  be  very  practicable.  Its 
plumage  is  extremely  beautiful. 

Sect.  XXIV. 

WHITE  GROUSE. 

2088.  The  white  grouse,  or  ptarmigan,  is  found  in  the  British  isles,  though  not  plenti- 
fully ;  the  London  market  is  supplied  from  Scotland  and  Norway,  those  from  the  latter 

country  being  preferred.  When  young  it  is  excellent,  and  little  different  from  common 

grouse.  At  Hudson's  Bay  they  are  in  such  flocks,  that  sixty  or  seventy  are  often  taken  in 
a  net  at  once  ;  and  as  they  are  as  tame  as  chickens,  they  are  driven  into  the  nets  without 
difficulty.    A  ptarmigan  will  weigh  a  pound  and  a  half. 

Sect.  XXV. 

WOODCOCK  (^Scolopax  rusticola,  Linn.). 

2089.  This  bird  is  somewhat  less  than  the  partridge,  which  it  much  resembles,  and  is  a 
bird  of  passage.  It  breeds  in  high  northern  latitudes,  as  in  the  marshy  and  extensive 
pine  forests  of  Norway,  Sweden,  Russia,  and  Siberia,  feeding  upon  worms  and  insects, 
which  it  searches  for  with  its  long  bill.  When  winter  sets  in,  woodcocks  emigrate  and 
seek  a  milder  climate,  the  time  of  their  leaving  Sweden  agreeing  with  that  of  their  arrival 
in  Britain,  where  they  frequent  our  woods,  particularly  in  the  west  and  north.  In  emi- 

grating, they  travel  slowly,  flying  low  from  wood  to  wood,  choosing  the  night,  and  con- 
cealing themselves  during  the  day.  They  are  with  us  during  the  winter,  and  leave  Eng- 

land about  the  latter  end  of  February,  a  few  only  remaining  in  this  country,  where  they 
breed.  There  are  woods  in  England,  particularly  one  in  Sussex,  near  the  borders  of 
Hampshire,  in  which  one  or  two  couple  of  these  birds,  it  is  said,  may  always  be  found  in 
summer.  They  have  been  observed  as  far  south  as  Asia  Minor,  Barbary,  and  Egypt, 
and  they  are  common  in  Japan  ;  these  probably  migrate  from  the  north  of  Asia.  They 
are  taken  in  great  numbers  in  nets,  springes,  and  with  birdlime,  and  are  served  up  at  the 
best  tables  as  delicacies,  being  much  esteemed  by  gourmands  as  a  highly-flavoured  viand, 
resembling  the  barn-yard  fowl  in  point  of  delicacy ;  but  they  are  good  only  when  fat  It 
is  best  to  keep  them  before  dressing  till  they  are  very  tender,  without  suffering  them  to 
proceed  too  far  in  the  progress  of  decay  :  they  are  remarkable  for  the  tenderness  of  their 
skin.  We  are  informed,  in  a  cotemporary  publication,  of  some  curious  deceptions  prac- 

tised by  the  inferior  poulterers  of  London  upon  genuine  cockneys  who  are  ambitious  of 
having  game  at  their  tables.  "  The  grey  plover  is  sometimes  trussed  like  a  woodcock, 
its  bill  cut  off,  and  the  bill  of  a  real  woodcock  inserted  instead :  the  bills  of  these  latter 

birds  being  purchased  from  the  cooks  of  wealthy  families."  The  detection  of  this  fraud, 
which  it  is  hoped  is  unusual,  is,  obviously,  to  give  the  bill  a  "good  tug  ;  "  and  this  sug- 

gests the  necessity  of  those  who  wish  to  purchase  wild  fowl  being  themselves  acquainted 
with  the  characters  of  the  birds,  and  not  trusting  implicitly  to  the  sellers. 

The  woodcock  is  not  considered  game  by  law,  since,  being  a  migratory  bird,  having  no 
settled  habitation,  and  not  being  reared  or  preserved,  it  cannot  be  considered  as  the  pro- 

perty of  any  individual. 

Sect.  XXVL 

puffin,  kittiwake,  and  awk. 
2090.  These  birds  live  almost  entirely  in  the  sea,  building  their  nests  in  the  sea  cliffy,  and  feeding  altogether 

on  fish.  Though  relished  by  some  persons  when  young,  yet  their  strong  and  peculiar  flavour,  derived  from  their 
food,  prevents  their  being  generally  dressed,  except  in  cases  of  necessity.  Pickling  and  spiciog  takes  off  much 
of  the  fishy  taste.    The  sea-gull  is  never  eaten,  the  flesh  being  coarse  and  strong. 

Sect.  XXVIL 

SWALLOW. 

2091 .  The  swallow  is  never  among  the  trifles  seen  at  our  tables  ;  but  the  cdiblf  birds'  nests,  which  occupy  the 
first  rank  among  the  dainties  prized  by  Chinese  gourm.inds,  are  the  production  of  a  species  of  swallow 
( Hirundo  csculenia).  These  nests  are  formed  of  a  transparent  gelatinous  substance  th.it  dissolves  in  water ; 
thev  arc  employed  for  sauces,  or  in  soups,  or  chicken  broth  for  valetudinarians,  and  are  reckoned  an  excellent 
Tcstoriitive  This  rare  material  is  sometimes  seen  even  !\t  the  tables  of  the  wealthy  and  luxurious  in  Britain. 
The  nests  are  about  three  or  four  inches  in  circumference,  .nud  one  in  depth,  and  are  met  with  in  clefts  of  tho 
rocks  on  the  shores  of  Cochin  China,  Java,  Malacca,  and  various  parts  of  the  Indian  Archipehigo.  They  are 
found  in  great  quantities  in  the  islands  on  the  Tavoy  coast  and  in  the  Mergui  Islands  in  .Slam.  Malay,  Chmcse, 
and  Siamese  l)nats  come  every  year  for  six  weeks  in  .January  to  collect  them.  T.aking  them  is  a  work  of 
consldcr.ible  danger  as  it  is  necessary  to  climb  precipices  by  the  help  of  ropes  and  flying  ladders  made  of  rattans, 
.ind  many  .ire  found  in  intricate  caves.  The  Chinese,  ,imong  whom  the  extremes  of  luxury  and  misery-  are 
frequent  pay  five  or  six  dollars  a  pound  for  them  ;  when  first  brought  in  their  raw  slate,  they  are  covered  with 
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iiUrtand  feathers,  from  which  they  arc  cleared  before  they  are  ofTcrod  for  sale.  It  is  said  that  Batavia  alone 
•jxports  annually  1,000,000  of  these  nests  to  supply  the  tables  of  the  Chinese  mandarins.  The  substance 
trhich  the  bird  collects  to  compose  these  edible  nests  does  not  appeal  to  be  yet  clearly  ascertained.  Dr.  Mayen, 
II  his  voyage  round  the  world,  states,  that  the  swallow  cats  a  species  of  marine  fucus  (Sparococcns  carta- 
^Agineus,  var.  cetaceus),  which  grows  in  great  abundance  in  the  Indian  seas  :  and  after  permitting  it  to 
often  for  some  time  in  its  gullet,  it  disgorges  the  substance,  now  converted  Into  a  kind  of  jelly,  and  uses 

; :  as  a  cement  for  its  nest :  and  it  has  been  said  that  the  Japanese,  who  have  long  ago  discovered  this  fact, 
■repare  the  substance  itself  in  an  artist-like  manner.  The  vegetable  origin  of  the  substance  in  question  has 

;  owever  lately  been  opposed  in  the  "  Journal  do  Pharmacie,"  August,  1836,  by  M.Virej',  who  manitains  with vtumphius,  that  the  swallow  collects  from  the  surface  of  the  sea  the  gelatinous  material  of  some  species  of 
c.iarine  moUusca ;  from  which  it  would  appear  that  the  edible  nests  consist  of  animal  substances. 

Sect.  XXVIH. 

wheat-eah. 

2092.  This  is  a  delicate  little  bird  of  passage  about  the  size  of  a  lark,  but  difficult  to  be 

irrocured  at  the  poulterers'  in  London,  unless  ordered.  They  visit  us,  and  are  in  season 
n-om  July  to  October;  they  are  obtained  chiefly  on  the  South  downs  in  the  neighbourhood 
i  f  Brighton,  Eastbourn,  and  other  parts  of  Sussex,  and  may  be  had  at  Tunbridge  Wells. 
I  They  are  caught  in  nets  and  snares  like  larks,  and  are  occasionally  captured  in  immense 
luumbers.  They  are  usually  sold  at  a  high  price  ;  the  larger  are  sent  to  London,  and 
Kxjtted,  when  they  are  by  many  as  much  esteemed  as  the  ortolan  of  the  Continent;  but 
rcom  their  fatness  they  will  not  keep  long  without  spoiling,  and  can  be  had  in  perfection 
Eoly  in  the  districts  where  they  are  caught. 

Sect.  XXIX. 

LANDRAIL,  OR  CORNCRAKE. 

2093.  The  landrail  is  known  by  its  peculiar  voice,  like  the  sound  of  a  watchman's 
ibttle;  and  it  trusts  more  to  its  swift  foot  among  the  corn  or  long  grass  than  to  its  wings, 
rbhich  it  rarely  uses.  It  is  seldom  caught ;  but  when  in  good  condition,  it  is  reckoned  a 
iTst-rate  delicacy.    When  fully  grown,  they  weigh  about  half  a  pound. 

Sect.  XXX. 

ORTOLAN. 

2094.  This  small  singing  bird  is  considered  one  of  the  greatest  luxuries  of  the  table, 
t .  is  migratory,  but  is  never  found  wild  in  Britain,  though  common  in  France,  Italy,  and 
itie  warmer  parts  of  Europe  ;  consequently  in  this  country  it  is  rarely  procurable,  and  in 
5  5  cost  may  rank  with  the  turtle  among  the  list  of  expensive  delicacies.  They  are  some- 
iimes  bred  in  cages,  and  are  kept  in  a  dark  room,  where  they  can  have  no  employment 
uat  eating ;  in  consequence  they  get  inordinately  fat,  and  would  die  of  this  disease,  if  the 
iinife  did  not  interpose  when  they  have  arrived  at  the  desired  point  of  obesity.  When 
veil  fed,  they  weigh  about  three  ounces  each,  and  are  roasted  with  the  intestines  in  them, 

'they  are  sometimes  imported,  potted,  from  the  south  of  France  and  Italy. 

Sect.  XXXI. 

VARIOUS  BIRDS  SELDOM  EATEN. 

S2095.  In  Britain  the  interest  caused  by  his  familiar  reliance  upon  the  generosity  of  man  has  protected  the 
*im  redbreast  from  the  epicure ;  but  the  "rouge-gorge  a-la-reine'"  is, in  the  season,  enumerated  among  the liticles  to  be  had  at  the  Parisian  restaurateurs.  1  his  bird,  however,  in  France  grows  to  a  large  size,  and  is 
fnry  bold,  and  even  pugnacious.    It  is  reckoned  a  very  great  delicacy. 
;2096.  The  rook  is  eaten  when  young.  Rook  pie  is  well  known,  and  somewhat  resembles  pigeon.  When 
Id,  the  bird  is  not  eatable. 
-'2097.  The  jay  is  thought  by  some  superior  to  the  rook. 
!2098.  The  crow  is  scarcely  eaten  in  any  part  of  the  world,  its  flesh  being  tough  and  disagreeable,  since  it rces  so  much  upon  carrion. 
;2099.  The  cuckoo  is  not  eaten  in  England,  but  on  the  Continent  is  not  uncommon  as  a  dish ';  and  the  Arabs Haider  it  as  a  great  delicacy. 

I).  The  thrush  is  not  brought  to  table  in  England,  although  it  makes  a  favourite  dish  in  France  and 
lany.    Vast  quantities  are  caught  for  the  table  in  Candia. 
1 .  The  parrot,  while  young,  is  delicate,  and  is  generally  eaten  in  Brazil. 
a.  The  nightingale  has  not  been  prohibited  by  his  music  from  contributing  to  the  luxuries  of  the  gour- 
1,  but  cannot  be  reckoned  in  the  list  of  our  dainties.   We  read,  however,  of  them,  as  being  on  the 1.  5  of  the  ancient  Roman  epicures, 

■.ilii.l.  The  fieldfare  is  a  small  bird  sometimes  taken  in  nets  with  the  lark  .ind  thrush :  it  is  excellent. 
'2104.  The  ostrich  is  the  largest  of  all  birds,  ,-ind  affords  an  abundant  banquet  to  many  savage  nations  of iifrica,  where  they  arc  sometimes  kept  in  a  tame  state  for  breeding. 
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Sect.  XXXII. 
EGGS. 

2105.  Eygsform  aii  important  article  of  food,  and  they  have  been  chemically  examined 
by  several  analysts,  particularly  Dr.  Prout  and  Dr.  Bostock.  The  eggs  of  birds  are  com- 

posed of  several  distinct  substances ;  as  the  shell,  the  white,  and  the  yolk. 
2106.  The  ahcU,  or  external  coating,  is  formed  chiefly  of  carbonate  of  lime.  It  consists 

in  100  parts,  of  carbonate  of  lime,  72  ;  phosphate  of  lime  and  magnesia,  2  ;  gelatine,  3  ; 
the  remainder,  perhaps,  water.  It  is  supposed  that  birds  pick  up  carbonate  of  lime  with 
their  food  to  sujjply  materials  for  the  shells  of  their  eggs  ;  for  it  is  remarked,  if  care  be 
taken  that  their  food  shall  contain  none  of  this  earth,  they  will  lay  eggs  without  shells. 
Egg-shells,  on  account  of  their  calcareous  nature,  are  often  employed  for  the  same  pur- 

poses as  chalk  or  lime,  in  correcting  acidities,  &c.  They  are  observed  to  be  filled  with 
nmuerous  minute  pores,  which  should  be  closed  by  rubbing  some  substance  over  them 
when  the  eggs  are  to  be  preserved.  The  thin  membrane  immediately  beneath  the  shell  is  in 
some  eggs  much  stronger  than  in  others,  and  is  considered  to  be  coagulated  albumen. 

2107.  Tlie  white  of  egg  is  generally  mentioned  as  being  composed  only  of  albumen,  and 
indeed  is  referred  to  often  as  an  example  of  pure  albumen  ;  but  Dr.  Bostock  has  given  the 
most  complete  analysis  of  it,  from  which  it  is  shown  to  consist  of  80  parts  water,  15  albu- 

men, and  4'5  mucus.  It  is  a  glairy  insipid  fluid  that  mixes  readily  with  water  when  raw, 
and  is  often  used  as  a  varnish,  like  gum  ;  it  is  also  employed  to  clarify  liquors.  It  much 
resembles  serum  of  blood  in  its  composition  and  properties.  The  white  of  the  egg  has 
been  found  by  accurate  observation  to  consist  of  two  parts :  the  external  part,  or  that  im- 

mediately under  the  membrane  that  lines  the  shell,  is  always  most  abundant  in  newly  laid 
eggs.  When  the  egg  is  raw,  this  part  is  almost  as  liquid  as  water,  and  evaporates  by 
keeping.  In  eggs  that  have  been  long  kept,  it  is  scarcely  observed ;  the  inner  white  is  by 
much  the  most  considerable,  and  this  sets,  or  acquires  a  firmer  consistence,  in  boiling. 
New  laid  eggs  are  heavier  than  water,  and  sink  in  it ;  but  in  consequence  of  the  evapora- 

tion of  the  internal  white  through  the  pores  of  the  shell,  they  become  lighter ;  hence  old 

and  bad  eggs  swim  in  water.  Hens'  eggs  have  the  albumen,  when  coagulated  by  boiling, 
of  a  beautiful  opaque  milk-white  substance,  if  they  are  quite  fresh  ;  but  if  not,  it  is  a  dirty 
or  yellowish  white,  and  not  firm. 

2108.  The  yolk  has  a  mild  and  peculiar  taste,  and  appears  to  consist  of  a  deep  yellow 
coloured  oil  of  the  nature  of  fat  oils,  united  to  a  portion  of  albumen  sufficient  to  render  it 
diffusible  in  cold  water,  in  the  form  of  an  emulsion.  It  contains  also  a  little  sulphur  and 
phosphorus,  the  former  being  evident  from  its  blackening  a  silver  spoon,  the  black  stain 
arising  from  some  of  the  silver  uniting  to  the  sulphur,  and  forming  a  sulphuret  of  sUver, 
which  is  naturally  of  a  black  colour ;  consequently  this  stain  cannot  be  removed  without 
rubbing  off  this  part  of  the  silver  that  has  been  altered.  The  use  of  the  phosphorus  is 
supposed  to  be  in  order  to  supply  that  principle  to  the  bones  of  the  young  chick.  The 
yolk  is  concrescible  by  heat,  and  becomes  solid  by  boiling.  It  is  employed  as  a  medium 
for  uniting  resins  and  oils  with  water.  The  yolk  is  itself  surrounded  by  an  extremely 
thin  membrane  which  separates  it  from  the  white. 

2109.  The  eggs  of  different  birds  vary  much  in  size  and  colour.  Those  of  the  ostrich  are 
largest.  One  laid  in  the  menagerie  in  Paris  weighed  two  pounds  fourteen  ounces,  held  a 
pint,  and  was  six  inches  deep  :  this  is  about  the  usual  size  of  those  brought  from  Africa. 
Travellers  describe  ostrich  eggs  as  of  an  agreeable  taste  :  they  keep  longer  than  hens' 
eggs.  Drinking  cups  are  often  made  of  the  shell,  which  is  very  strong.  The  eggs  of  the 
turkey  are  almost  as  mild  as  those  of  the  hen  ;  that  of  the  goose  is  large,  but  well-tasted. 
Ducks'  eggs  have  a  peculiar  taste  ;  the  albumen  is  slightly  transparent,  or  bluish,  when  set 
or  coagulated  by  boiling,  which  requires  less  time  than  hens'  eggs.  Guinea-fowl  eggs  are smaller  and  more  delicate  than  those  of  the  hen. 

2110.  The  eggs  of  wild  fowl  are  general  ly  coloured,  often  spotted,  and  the  taste  generally 
partakes  somewhat  of  the  flavour  of  the  bird  they  belong  to.  Those  of  land  birds  that  are 
eaten,  as  the  plover,  lapwing,  ruff,  &c.,  are  in  general  much  esteemed ;  but  those  of  sea 
fowl  have  more  or  less  of  strong  fishy  taste.  The  eggs  of  the  turtle  are  very  numerous ; 

they  consist  of  yolk  only  without  shell,  and  are  delicious 
2111.  As  food,  eggs  are  extremely  nutritious.  The  qualities  of  those  belonging  to  different 

birds  vary  somewhat.  Those  of  the  common  hen  are  most  esteemed  as  delicate  food,  par- 
ticularly when  new  laid  ;  the  quality  of  the  eggs  depends  much  upon  the  food  given  to  the 

hen.  Eggs  in  general  are  considered  as  most  easily  digestible  when  little  subjected  to  the 
art  of  cookery.  The  lightest  way  of  dressing  them  is  by  poaching,  which  is  efiFected  by 

putting  them  for  a  minute  into  brisk  boiling  water  ;  this  coagulates  the  external  white, 
•without  doing  the  inner  part  too  much.  Every  one  knows  how  much  better  they  are 
when  new  htid  than  for  a  day  or  two  after  they  arc  laid.  The  usual  time  allotted  for 

boiling  eggs  in  the  shell  is  three  minutes,  which  should  always  be  jneasurcd  by  a  sand- 
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•class.    Less  time  than  that  in  boiling  water  will  not  be  sufficient  to  solidify  the  white  ; 

and  more  will  make  the  yoke  hard  and  less  digestible  ;  it  is  very  difficult  to  guess  accu- 

■rately  as  to  the  time.  Great  care  should  be  employed  in  putting  them  into  the  water,  to 
■  prevent  cracking  the  shell,  which  inevitably  causes  a  portion  of  the  white  to  exude,  and 
lets  water  into  the  egg.    They  are  often  beaten  up  raw  in  nutritive  beverages. 

Egn-s  are  employed  in  a  very  great  many  articles  of  cookery,  entrees,  entremets,  and 

-sucr?s  ;  and  they  form  an  essential  ingredient  in  pastry,  creams,  flip,  &c.  It  is  particu- 
iilarly  necessary  that  they  should  be  quite  fresh,  as  nothing  is  worse  than  stale  eggs. 

21 12.  The  metropolis  is  supplied  with  eggs  from  all  paits  of  the  kingdom,  and  they  are 

llikewise  largely  imported  from  various  places  on  the  Continent,  as  France,  Holland,  Bel- 

igium,  Guernsey,  and  Jersey.  It  appears  from  official  statements  mentioned  in  M'Cul- 
i^loch's'  "  Commercial  Dictionary,"  that  the  number  imported  from  France  alone  amounts 
t  to  about  sixty  millions  a-year ;  and  supposing  them,  on  an  average,  to  cost  fourpence  per 
Jdozen,  it  follows  that  we  pay  our  continental  neighbours  above  83,000/.  a-year  for  eggs. 

2113.  For  the  meUiod  of  preserving  eggs,  see  Chap.  III.  Book  X.,  "  On  the  Preservation 
I  of  Food." 

CHAP.  VI. 

FISH. 

Sect.  1. 

genera!.  obsekvations  on  fish. 

2114.  In  the  ocean  there  appears  to  be  an  inexhaustible  store  of  food  in  the  finny  tribes  of 
•lanimals.  Although  in  London  fish  is  highly  esteemed  and  considered  rather  as  a  luxury, 
)yet  in  all  countries  where  it  is  plentiful  and  cheap,  it  is  reckoned  somewhat  inferior  in  its 
rnutritive  powers  to  what  is  called  butchers' meat.  This  is  so  well  known  that  the  jockeys iwho  ride  at  Newmarket,  and  who  wish  to  weigh  as  little  as  possible,  are  never  allowed  to 
teat  meat  if  fish  can  be  obtained.  The  ancient  Greeks  seem  to  have  looked  upon  fish  in 
I  the  same  light,  for  we  find  in  the  Odyssey,  Menelaus  complaining  that  they  had  been 
tobliged  to  live  upon  fish.  Nevertheless,  as  the  inhabitants  of  the  sea  coast  in  many  parts 
I  of  the  world  subsist  almost  entirely  upon  this  kind  of  food,  and  enjoy  perfect  health,  it 
lis  evidently,  in  general,  sufficiently  substantial.  In  Siberia,  parts  of  Norway  and  Iceland, 
cdried  fish  composes  the  principal  part  of  the  food  of  the  inhabitants  ;  and  in  Greenland 
jand  the  Polar  seas,  the  Esquimaux  have  no  other.  Being,  however,  less  nutritive  than 
1  meat,  a  greater  quantity  is  necessary  for  sustenance.  But  though  not  so  strengthening,  it 
lhas  some  qualities  that  render  it  particularly  valuable.  Being  less  stimulating  than 
(butchers'  meat,  it  occasions  less  febrile  excitement,  and  being  extremely  tender  and 
ssoluble,  it  is  more  easy  of  digestion;  and  though  not  sufficient  in  all  cases  to  restore  power 
tto  habits  debilitated  by  disease,  it  is  well  suited  for  invalids,  for  inhabitants  of  towns,  and 
t  for  sedentary  or  studious  persons. 

2115.  Fish,  however,  like  other  animals,  differ  in  some  degree  in  their  nutritive  and  other 
I  properties ;  much,  likewise,  depends  upon  the  modes  in  which  they  are  prepared  before 
t  they  are  employed  as  food.  Like  every  other  kind  of  aliment,  it  is  preferable  in  its  fresh 
'State,  but  vast  quantities  are  also  salted,  pickled,  or  dried,  by  which  operations  it  is  con- 
ssiderably  altered  in  its  properties. 

2116.  Fishes  may  be  separated  into  three  great  divisions  relatively  to  their  habits,  and 
•ithe  waters  where  they  live.  1.  Those  which  live  entirely  in  the  sea,  hence  called  salt- 
i  water  fish,  as  the  cod  and  herring.  2.  Those  which  live  always  in  fresh  tvater,  as  char, 
ttrout,  &c.  3.  Those  which  migrate  from  the  sea  to  the  fresh  water,  living  alternately  in 
eeach,  as  the  salmon  and  sturgeon.  Their  natural  history  is  a  subject  of  great  interest, 
Ibut  we  can  only  touch  upon  such  parts  of  it  as  bear  upon  their  fitness  for  food ;  at  the  same 
ttime  remarking  that,  as  the  article  fish  forms  no  inconsiderable  figure  on  the  table,  the 
istudy  of  its  good  and  bad  qualities  becomes  a  subject  very  deserving  attention. 

2117.  Fishes  present  considerable  variety  in  the  structure  and  firmness  of  their  muscles. 

'.The  muscles  of  some  fish  resemble  flesh,  as  that  of  the  whale,  shark,  and  sturgeon  :  of 
cothers  it  is  white,  and  disposed  in  flakes,  as  in  the  cod  and  the  haddock  ;  and  in  others, 
•again,  it  is  fibrous,  as  in  flat  fish  and  eels.  In  general  the  muscular  part  is  less  firm  than 
tthat  of  land  animals  ;  in  some  it  is  comparatively  dry  ;  in  some  soft  and  gelatinous  ;  and  in 
cothers  fat  and  oily.  The  fat  or  oil  is  sometimes  disposed  between  the  layers  of  the  flesh, 
aas  in  salmon,  or  it  is  dispersed  through  the  flesh,  as  in  eels,  herrings,  sprats,  &c.  In  the 
ccod  a  curdy  matter,  resembling  coagulated  albumen,  appears  between  the  flakes  of  the 
fflesh  when  fish  perfectly  fresh  is  cooked ;  this,  disappearing  entirely  when  the  fish  is 
•stale,  furnishes  a  good  test  of  its  condition  :  the  fat  or  oil  of  the  cod  resides  only  in  the 
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liver.  Flat  fish  and  eels  have  none  of  this  curdy  matter,  the  flesh  not  being  in  flakes. 
All  the  livers  of  fish  abound  in  oil.  Fish  having  much  fat  or  oil  mingled  with  their 
muscles  are  less  digestible  than  those  which  are  leaner,  but  they  are  more  nutritive  as 
for  instance,  salmon,  eels,  and  herring.  Some  of  the  cartilaginous  fish,  as  skate,  are  also 
extremely  nutritive. 

2118.  Sotnefish  are  said  to  be  poisonous,  but  these  reside  chiefly  in  the  tropical  seas,  and never  visit  our  coasts. 

2119.  The  flavour  offish,  like  that  of  other  animals,  is  influenced  in  a  certain  degree 
by  the  nature  of  their  food,  and  on  this  account  the  same  species  of  fish  will  vary  some- 

what in  its  flavour  on  difierent  coasts,  and  in  difierent  lakes  and  rivers.  Some  fish  improve 
in  firmness  and  flavour  as  they  attain  a  certain  age,  as  cod  and  haddock ;  but  generally 
when  they  become  old  they  get  coarse. 

2120.  The  season  of  the  year  lias  the  most  decided  influence  upon  the  quality  of  fish,  as 
connected  with  the  time  of  their  spawning.  Fish,  in  general,  are  in  the  best  condition 
before  they  spawn,  and  many  while  they  are  full  of  roe,  as  the  smelt,  pouting,  mackarel, 
and  sole,  but  it  is  universally  the  case,  that  immediately  when  the  spawning  is  over,  they 
are  "  out  of  season  "  and  unfit  for  food  :  sometimes,  indeed,  at  this  time  fish  are  unwhole- 

some. This  circumstance  is  of  so  much  importance,  that  it  has  been  considered  a  fit 
subject  for  the  interference  of  the  legislature,  which  regulates  the  times  during  which 
only  certain  fish  may  be  caught.  When  fish  are  in  season  the  muscles  are  firm,  and  they 
boil  white  and  curdy :  but  when  they  appear  transparent  and  bluish,  though  sufficiently 
boiled,  it  is  a  sign  that  the  fish  is  not  in  season,  or  is  not  fresh. 

Previous  to  the  approach  of  the  spawning  season,  there  is  a  natural  preparation  necessary 
to  enable  the  fish  to  undergo  the  fatigues  and  fastings  by  which  it  is  accompanied.  The 
muscles  acquire  size  and  strength,  especially  those  connected  with  the  tail,  the  principal 
organ  of  progressive  motion,  so  that  the  body  behind  appears  plump  and  round.  A  great 
deal  of  fat  is  deposited  between  the  muscles,  but  especially  on  the  belly,  the  flesh  of  which 
is  at  this  time  of  considerable  thickness.  As  the  spawn  advances  to  maturity,  the  fat  is 
withdrawn  for  its  nourishment,  the  belly  becomes  little  else  than  skin,  and  while  the 
epicure,  upon  seeing  the  large  roe,  imagines  that  his  fish  is  in  the  best  condition,  it  has 
nearly  reached  the  maximum  of  its  worthlessness.  When  the  business  of  spawning  is 
over,  the  leanness  of  the  fish  then  becomes  apparent,  and  the  extraordinary  muscular 
exhaustion  which  it  has  undergone  is  marked  by  the  thinness  of  its  head  and  the  lanlmess 
of  its  tail. 

It  appears,  however,  the  same  species  of  fish  is  occasionally  subject  to  variations  in  the 
periods  of  spawning,  which  explains  the  reason  why  sometimes  a  fish  is  found  quite  good 
as  food,  while  the  rest  of  the  species  is  poor  and  inedible.  This  is  the  case  with  cod,  and 
also  flat  fish.  The  summer  and  autumn  are  the  seasons  most  favourable  for  the  procuring 
of  fish  in  general,  but  on  account  of  the  various  seasons  for  spawning,  no  month  is  without 
a  snpply  of  some  particular  species. 

2121.  Fish  surpass  in  fecundity  all  other  animals  used  as  food.  In  the  roe  of  the  sturgeon 
above  a  million  and  a  half  of  ova  have  been  counted  :  in  the  mackarel  129,000  ;  in  the 
perch  69,000;  in  the  carp  167,000;  and  in  the  pike  166,000. 

2122.  Every  part  offish  may  he  eaten  with  safety,  with  the  exception  of  those  that  are 
poisonous.  The  hard  roe,  or  that  of  the  female,  is  particularly  nutritious,  often  large, 
and  forms  an  excellent  food.    Caviare  is  the  prepared  roe  of  the  sturgeon. 

2123.  Naturalists  have  divided  fishes  into  two  great  tribes,  the  osseous,  and  the  cartilaginous, 
according  to  the  bones.  In  the  first,  the  bones  are  more  or  less  hard  and  firm,  and  contain 
a  great  deal  of  phosphate  of  lime,  as  in  the  cod  and  ling ;  in  the  latter,  the  bones  are  soft, 
and  consist  only  of  cartilage,  as  in  the  skate.  This  distinction,  however,  is  not  precise, 
for  osseous  fishes  have  a  great  deal  of  cartilage,  and  some  of  the  cartilaginous  fishes 

possess  a  small  portion  of  calcareous  matter  in  their  bones.  Nor  is  the  composition  of  the 
bones  uniform,  some  having  more  phosphate  of  lime  than  others.  Some  fish  are  very 
gelatinous,  as  eels,  and  make  excellent  soup. 

2124.  The  shin  of  most  fishes  is  covered  with  scales;  but  some  are  almost  without,  these 

being  very  minute,  as  the  eel.  The  thickness  of  the  skin  varies  according  to  the  strength 
of  the  scales  ;  it  is,  accordingly,  very  thick  in  skate,  eels,  &c.,  and  thin  in  those  species 

that  possess  larger  scales,  as  the  carp  and  bream  ;  hence,  in  preparing  these  fish  for  the  table, 
the  former  are  deprived  of  their  skin,  and  the  latter  only  of  their  scales.  The  surface  of 
the  skin  of  fishes  is  more  or  less  covered  with  a  slimy  gelatinous  or  mucous  substance  of 

a  peculiar  nature,  secreted  by  an  apparatus  for  the  purpose,  and  shed  upon  the  skin  by 
a  number  of  minute  ducts  or  openings :  this  is  a  defensive  secretion  against  the  friction 

and  washing  of  the  water  ;  but  the  integument  that  affords  the  chief  defence  to  the  skin 
are  the  scales.  Those  fish  that  want  scales,  or  have  them  very  small,  have  more  of  the 

sUmy  matter,  as  in  eels.  Dr.  Paris  states  that  the  pulpy  gclatiuous  skin  of  the  turbot, 

and  the  glutinous  parts  about  the  head  of  the  cod,  though  highly  prized  by  gastronomes, 
are  very  apt  to  disagree  with  invalids. 
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2125.  Little  attention  is  paid  to  the  mode  of  hilling  fish,  as  the  object  is  to  keep  them 
lalive  as  long  as  possible  ;  but  many  of  them  die  as  soon  as  they  are  talien  out  of  the  water. 
IThe  Dutch  take  great  care  to  bring  them  alive  to  market,  and  those  that  die  are  sold  at 
san  inferior  price  ;  but  though  this  ensures  their  being  fresh,  yet  when  they  are  kept  long 
aalive,  the  fish  become  exhausted,  and  are  worse  in  quality  than  if  they  had  been  killed 

Mwhen  caught,  and  kept  only  the  proper  time :  when  preserved  in  the  wells  of  ships,  they 
lare  frequently  rendered  poor.  Fish,  in  general,  are  extremely  voracious,  the  greater 
mumber  being  carnivorous,  feeding  upon  each  other,  the  greater  on  the  smaller ;  thus  the 
ocod  pursues  the  whiting  ;  but  some  fish  live  upon  marine  plants. 

2126.  While  fish,  whose  muscles  are  the  finnest  and  least  oily  and  viscid,  possess  the 
lanost  valuable  qualities  as  food,  and  are  in  particular  the  best  calculated  for  invalids.  These, 
.comprehending  the  cod,  ling,  tusk,  coalfish,  haddock,  and  whitings ;  also  the  flat  fisl^,  as 

tturbot,  skate,  soles,  and  flounders,  swarm  about  the  British  shores,  and  particularly  in  the  ' 
whole  northern  sea  from  the  Dogger  bank,  in  lat.  54°,  to  the  northern  extremity  of  Ice- 
IJand,  in  lat.  67°;  from  the  coast  of  Norway  eastward  to  an  unknown  distance  on  the  west, 
nmay  be  considered  as  one  great  fishery,  in  which  Scotland,  as  lying  in  the  centre,  has  a 
cmanifest  advantage  over  all  other  nations.  The  number  of  friths  and  inlets  of  the  sea, 
lOn  the  west  coast  of  Scotland,  render  that  country  peculiarly  favourable  for  the  prosecu- 
tiion  of  fisheries. 

T7ie  7nuscles  of  tlie  red-coloured  fish,  as  salmon,  trout,  &c.,  are  of  a  peculiar  tint,  which 
hhas  acquired  the  name  of  salmon  colour,  and  the  fish  are  generally  esteemed  in  proportion 
t  to  the  height  of  this  colour.    They  are  always  more  or  less  of  a  fat  or  oily  nature. 

2127.  Flat  fish  are  called  by  naturalists  Pleuronectidae.  They  have  no  swimming 
bbladder,  and  therefore  keep  close  at  the  bottom.  Both  eyes  are  on  one  side,  and  that 
>6ide  is  uppermost :  when  disturbed,  they  sometimes  make  a  rapid  shoot,  changing  their 
iposition  from  the  horizontal  to  the  vertical,  but  they  soon  settle  down  again  into  their 

I'former  position. Mr.  Yarrell  observes,  that  those  fishes  which  swim  at  the  bottom  of  the  sea  are  so 
^constructed  as  to  consume  but  a  small  quantity  of  oxygen,  and  have  their  blood  only  two 
f  or  three  degrees  warmer  than  the  temperature  of  the  water  at  the  surface  :  but  they  have  a 
lihigh  degree  of  muscular  irritability ;  they  retain  life  long  after  they  are  taken  out  of  the 
Twater,  and  their  flesh  remains  good  for  several  days.  Various  flat  fish,  and  the  eel,  are 
sseen  gaping  and  writhing  on  the  stalls  of  the  fishmongers  for  hours  in  succession.  On 
t  the  contrary,  those  fish  which  usually  swim  near  the  surface  of  the  water  have  a  high  degree 
■of  respiration,  and  their  blood  has  a  warmer  temperature,  which  in  the  case  of  the  Bonito 
:iamounts  to  90°  when  the  water  is  80°.  These  have  little  irritability,  and  generally  die 
las  soon  as  they  are  taken  out  of  the  water,  which  is  also  the  case  with  the  mackarel, 
-salmon,  trout,  and  herring.  In  consequence  of  this,  the  latter  class  of  fishes  soon  de- 

compose or  spoil  after  they  are  killed ;  and,  to  be  in  perfection,  should  be  prepared  for  the 
table  the  day  they  are  caught ;  whereas  turbot  is  better  for  being  kept  a  day  or  two,  since 
tthey  are  tough  while  any  u-ritability  exists. 

2128.  The  mode  of  cooking  fish  considerably  affects  their  properties  as  food.  Plain 
hboiling,  baking,  and  roasting,  appear  to  be  the  methods  that  prepare  it  in  the  fittest 
lananner.  There  appears  no  reason  why  stewing  should  be  objectionable,  except  that  it  is 
.usually  accompanied  by  numerous  additions  that  render  it  extremely  indigestible,  for  in- 
sstance,  port  wine.  The  various  sauces  commonly  eaten  with  fish  are  probably  the  cause 
"of  most  of  the  faults  laid  to  the  charge  of  this  useful  aliment  ;  these  sauces  are  to  be  sus- 
i'pected,  when  purchased,  as  we  cannot  at  all  times  be  certain  of  their  composition  ;  and  it 
lis  well  known  that  they  are  sometimes  deleterious.  The  observation  which  we  have 
noften  made  applies  here  in  a  particular  manner  ;  namely,  that  it  is  of  the  first  importance 
we  should  know  what  we  eat  and  drink.  Few  species  of  vegetables  appear  to  be  eaten 
with  fish.  Potatoes  and  parsneps  are  the  principal  of  those  which  are  found  by  expe- 
rrience  to  agree  well. 

2129.  A  process  called  crimping  is  sometimes  adopted  for  the  purpose  of  improving  cod 
-ind  some  other  fish.  Sir  Anthony  Carlisle  has  investigated  the  change  thus  produced ; and  we  are  indebted  to  him  for  some  curious  observations  upon  the  subject.  Whenever 

'  the  rigid  contraction  has  not  taken  place,  the  process  may  be  practised  with  success. 
IThe  sea  fish  destined  for  crimping  are  usually  sti-uck  on  the  head,  when  caught,  which, 
it  is  said,  protracts  the  term  of  its  irritability  ;  and  the  muscles  which  retain  this  property 
longest  are  those  about  the  head.  Many  transverse  sections  of  the  muscles  being  made, 
land  the  fish  immersed  in  cold  water,  the  contractions  caused  by  this  crimping  take  place 
in  about  five  minutes  ;  but  if  the  mass  be  large,  it  often  requires  thirty  minutes  to  com- 

plete the  process,  which  is  for  the  purpose  of  giving  firmness  to  the  fish.  It  has  been 
found,  that  the  muscles  subjected  to  this  process  have  both  their  absolute  weight  and 
■specific  gravity  increased  ;  whence  it  appears  that  water  is  absorbed,  and  condensation 
■is  produced.    This  operation  improves  the  flavour,  as  well  as  the  digestibility  of  the  fish. 
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.1  »'??■  ''"*''''''!"''"*'  'ifJlf''  's  a  fraudulent  practice  sometimes  employed  hy  fishmonircrs.of  a  similar  natiirp  fn 
a  m,i  I  .Tr  ,',?h'''       i         r,'"""'^;  especially  on  cod  and  whiting"  bl  ntrSduS  fthc  .^^^^  of ?v,^     I  ^'-•»«'  a"''  blowing  through  a  hole  made  with  a  pin  under  the  fui  which  is  next 
Thif  i^nn  V  "^''."Pl'™'-     the  eye  f""  and  large,  though,  when  Pressed,  it  wiU  be  very  difrercnt fhls  imposition  may  be  easily  detected,  by  placing  the  linger  and  thumb  on  ea^h  side  of  tlie  vent 
d?inens'"ons.  ̂      "        '  to  escape,  and  the  lish  will  shrink  into  iU  natuTiJ 

2131.  Tlie  migration  of  various  species  offish  in  shoals,  and  almost  infinite  multitudes 
to  particular  coasts  at  certain  times  of  the  year,  is  a  circumstance  of  great  advantage  to mankind,  as  it  gives  an  opportunity  of  taking  them  with  ease,  and  in  vast  quantities.  The causes  that  induce  fish  to  make  these  periodical  movements  are  stated  to  be  the  instinct 
they  possess  for  seeking  suitable  situations  to  deposit  their  spawn,  and  their  search  after  a 
supply  of  food.  Several  kinds  of  fish,  as  the  cod,  haddock,  mackerel,  and  herring 
annually  leave  the  deeper  and  less  accessible  parts  of  the  ocean,  the  region  of  the' zoophytic  tribes  upon  which  they  prey,  and  approach  the  shallow  shores  to  deposit  their 
spawn  within  that  zone  of  marine  vegetation  which  fringes  our  coasts,  extending  from near  the  high-water  mark  of  neap  tides  to  a  short  distance  below  the  low-wat«r  mark  of 
spring  tides.  Amidst  the  shelter  of  this  region,  afforded  by  the  groves  of  arborescent  fuci, 
the  young  fry  come  to  life  and  spend  their  infancy  in  a  situation  where  numerous  small 
aniinals  reside,  and  which  constitute  their  most  suitable  food ;  and  it  is  said  that  since  these 
marine  plants  have  been  cut  down  on  many  of  the  coasts  for  the  manufacture  of  kelp,  the 
fisheries  have  suff"ered  in  consequence.  Even  the  finny  tribes  inhabiting  lakes,  as  the gwinead  and  other  species,  periodically  leave  the  deep  water,  and,  in  obedience  to  a 
similar  law,  come  near  to  the  margin  to  deposit  their  spawn. 

2132.  Many  species  of  fish,  as  the  salmon,  smelt,  and  others,  in  forsaking  the  deep 
water,  and  approaching  a  suitable  spawning  station,  leave  the  sea  altogether,  for  a  time, 
ascend  the  rivers  and  their  tributary  streams,  and  having  deposited  their  eggs,  return 
again  to  their  usual  haunts.  With  respect  to  the  migration  of  herrings,  see  "  Herring," Subsection  21. 

2133.  Though  it  is  generally  supposed  that  fish  which  do  not  migrate  from  salt  tenter  to  fresh,  and  which 
arc  properly  fish  of  the  sea,  will  not  live  in  fresh  water,  yet,  from  some  interesting  and  successful  experi- 

ments wliicli  have  been  made,  it  appears  tliat  sever.il  species  of  fish  decidedly  marine  may  be  preserved  alive 
a  long  time  in  fresh-water  ponds,  and  that  they  even  thrive  and  get  fat  in  tneni.  Some  very  curious  obser- 

vations on  tliis  subject  have  been  published  by  Dr.  Macculloch  in  the  Journal  (if  the  Royal  Inslitution, 
No.  32.  and  34. ;  and  in  the  Edinburgh  Review,  1822. 

This  capability  of  some  salt-water  fish  to  live  in  fresh  water  has  long  been  known  in  Sicily,  where  a  species 
of  mullet,  when  taken  from  the  sea,  are  by  the  fishermen  thrown  into  the  Lake  Linterni,  where  they  are  kept 
for  use,  and  where  they  increase  in  size  and  improve  in  flavour:  this  lake  has  no  communication  with  the  sea. 

2134.  An  account  of  the  naturalisation  of  sea  fishes  in  a  lake  was  lately  read  at  a  meeting  of  the  Zoological 
Society,  by  Mr.  J.  B.  Arnold  of  Guernsey.  The  area  of  the  lake  is  about  five  acres;  its  depth  varies,  and 
its  bottom  is  muddy,  gravelly,  and  rocky.  The  water  during  nine  months  of  the  year  is  drinkable  for  cattle, 
but,  in  consequence  of  a  supply  which  it  receives  through  a  tunnel  communicating  with  the  sea,  is  rather  salt 
in  summer,  at  which  season  the  freshes  do  not  come  down  so  plentifully  as  at  other  times.  Several  salt-water 
fish  were  introduced  into  it,  as  turbot,  sole,  plaice,  brill,  smelt,  grey  mullet,  whiting,  pilchard,  basse,  and 
grey  roach.  All  these  thrive  well,  and  are  believed  to  have  increased  in  numbers.  The  grey  mullet,  in  par. 
ticular,  has  bred  as  freely  as  in  the  sea.  A  single  whiting,  that  had  been  caught  three  successive  years,  was  found 
to  have  grown  considerably.  Pilchards  also  throve  remarkably  well.  It  is  even  suspected  that  hybrid  fishes 
have  been  produced,  as  several  have  been  caught  which  were  unknown  to  persons  well  acquainted  with  the 
species  annually  met  with  on  the  coast  of  Guernsey.  Some  of  these  sea  fishes,  after  ha\ing  been  naturalised 
in  this  lake,  have  been  transferred  to  ponds  of  spring  water,  where  they  have  not  only  lived  but  done  well : 
and  such  naturalised  fish  have  been  carried  to  a  long  distance,  being  much  more  tenacious  of  life  than  those 
caught  in  the  sea. 

213,'i.  The  preservation  of  sea  fish  in  salt-water  ponds  is  so  obvious  an  idea,  that  it  is  surprising  to  find  it  so 
little  practised  in  England:  nor  is  it  much  known  on  the  Continent.  In  Scotland,  however,  this  has  been 
tried  with  success  in  several  places.  One  of  the  largest  and  best  of  these  belongs  to  Macdonnel  of  Leggan  in 
Wigtonshire,  which  has  been  in  existence  upwards  of  thirty  years.  This  pond  is  stocked  with  turbot,  cod, 
haddock,  whiting,  thornback,  coalfish,  and  salmon.  It  is  stated  also  that  the  same  mode  is  practised  in 
Todness  Island  in  kssex,  where  it  answers  perfectly  well.  From  these  and  similar  facts,  it  would  appear  to 
be  extremely  possible  to  preserve  fish  for  the  market  in  inclosures  or  ponds  made  in  the  mouths  of  rivers, 
estuaries,  or  in  the  sea :  so  that  a  uniform  and  regular  supply  of  fish  might  be  obtained  in  all  weathers. 

2136.  Fresh-water  fish  are  frequently  preserved  and  bred  in  ponds :  but  the  abundanceof  s.ilt-water  fish  in  this 
country  renders  those  of  lakes  and  ponds  comparatively  of  sm.ill  importance.  Char  and  trout  abound  in  some 
lakes,  as  at  Keswick  and  Loch  Lomond;  but  these  fisheries  are  little  attended  to.  Fish  ponds  are  most  plentiful 
in  the  counties  of  Surrey  and  Berkshire,  and  are  sometimes  let  to  dealers  in  carp  and  other  pond  fish  :  but  the 
breeding  and  fattening  lish  for  the  market  is  much  less  studied  here  than  on  the  Continent,  where  the  Roman 
Catholic  religion  causes  this  kind  of  diet  to  be  more  in  demand  at  all  seasons.  In  China  this  practice  is  carried 
to  a  great  extent.    The  fish  most  usually  kept  in  ponds  are  carp,  tench,  perch,  gudgeon,  eel,  and  pike. 

All  the  fresh-water  fish  are  taken  occasionally,  and  most  of  them  solely,  bj'  the  rod  and 
line.  The  art  of  angling  is  more  generally  practised  for  amusement  than  profit;  but  it  is 
a  sport  of  great  antiquity,  and  is  followed  with  the  greatest  avidity  by  persons  of  every 
rank  in  life.  It  has  some  advaniagfS  over  other  rural  sports  ;  it  is  but  little  dangerous, 
incurs  small  expense,  and  is  peculiarly  fitted  for  the  placid  and  thoughtful ;  accordingly 
we  find  that  some  men  of  great  eminence  have  been  much  attached  to  it,  as  affording  a 
relaxation  from  deep  study,  and  the  opportunity  of  contemplating  nature.  We  may  refer 

on  this  subject  to  the  well-known  "  Salmonia,  or  Days  of  Fly  Fishing,"  wi-itten  by  one  of 
the  greatest  philosophers  of  modern  times.  Sir  Humphry  Davy.  The  laws  have  ever 

been  favourable  to  this  pursuit,  protecting  the  fish,  and  the  autliorised  fisher,  and  punish- 
ing the  depredations  of  the  poacher.  Proprietors  of  grounds  through  which  rivers  or 

streams  pass  have  the  exclusive  right  of  fishing  in  them,  and  trespass  is  punished  by  fine. 
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The  proper  season  for  angling  is  from  the  spring  to  the  autumn.  'I'lie  different  lisli 
frequent  different  places,  and  re(|uire  various  kinds  of  bait  or  artificial  flies,  the  study 
of  which,  with  the  numerous  circumstances  connected  with  it,  will  be  found  in  works 

written  "on  angling." 
2137.  A  method  of  increasing  the  qmintili/  of  trout  in  rivers  or  lakes  to  almost  any  extent 

is  mentioned  by  Sir  H.  Davy  in  his  "  Salmouia,"  and  which  he  states  has  been  practised 
by  M.  Jacobi,  a  German  gentleman. 

'•His  plan  of  r.iising  trout  from  the  egg  was  a  very  simple  one.  He  had  a  box  made  with  a  small  wire  grating at  one  end  in  the  cover,  for  admitting  water  from  a  fresh  source  or  stream,  and  at  the  other  end  of  the  box  there 
were  a  number  of  holes  to  permit  the  exit  of  the  w.iter  ;  the  bottom  of  the  box  was  filled  with  pebbles  and 
gravel  of  different  sizes,  which  were  kept  in  water  that  was  always  in  motion.  In  November,  or  the 
beginning  of  December,  when  the  trout  were  in  full  maturity  for  spawning,  and  collected  in  the  rivers  for 
this  purpose  upon  beds  of  gravel,  he  caught  males  .ind  females  in  a  net,  .ind  by  the  pressure  of  his  hands 
received  the  ova  in  a  basin  of  water,  and  suffered  the  melt  to  p.nss  into  the  b.asin  ;  in  a  few  minutes  he  intro- 

duced them  upon  the  gravel  in  the  box,  which  was  placed  under  a  source  of  fresh,  cool,  and  pure  w.iter.  In 
a  few  weeks  the  eggs  burst,  and  the  box  was  tilled  with  an  immense  number  of  young  trout,  which  had  a 
small  bag  att.-iched  to  the  lower  part  of  their  body,  containing  a  part  of  the  yolk  of  the  egg,  which  was  still their  nourishment.  In  this  state  they  were  easily  carried  from  (place  to  place  in  confined  portions  of  fresh 
w.ater  for  some  days,  requiring  apparently  no  food  :  but  after  about  a  week,  the  nourishment  in  their  bag 
being  exhausted,  they  began  to  seek  their  food  in  the  water,  and  rapidly  increased  in  size.  It  is  said  that  the 
experiment  succeeds  also  with  the  melts  of  mature  fish  that  had  been  just  killed,  if  they  .ire  mixed  together 
in  cold  water  immediately  after  they  were  taken  out  of  the  body.  One  great  advantage  of  this  method  is,  that 
by  this  nie,ans  the  young  ones  are  preserved  from  the  attacks  of  fishes,  and  other  voracious  animals  and  insects, 
at  the  time  when  they  are  perfectly  helpless,  and  most  easily  destroyed.  The  same  plan  would,  no  doubt, 
ansv/cr  equally  well  with  grayling,  or  other  varieties  of  the  sixlmo  genus.  But  in  all  experiments  of  this  kind 
the  great  principle  is  to  h,ave  a  constant  current  of  fresh  and  aerated  water  running  over  the  eggs.  The 
uniform  supply  of  air  to  the  fcetus  in  the  egg  is  essential  for  its  life  and  growth,  and  such  eggs  as  are  not 
supplied  with  water  saturated  ivith  air  are  unproductive.  The  experimenter  must  be  guided  exactly  by  the 
instmct  of  the  parent  fishes,  who  t.ake  care  to  deposit  the  impregnated  eggs  that  are  to  produce  their  offspring 
only  in  sources  continually  abounding  in  fresh  and  aerated  w,tter.  It  appears  that  the  leaves  of  plants  that 
grow  in  water  afford  a  continual  supply  of  oxygen  to  the  water,  and  that  many  fish  possess  the  instinct  to 
deposit  their  eggs  upon  these  leaves,  a  circunistance  that  affords  an  easy  opportunity  of  making  observations 
upon  the  growth  of  young  fish,  as  the  leaves  with  the  ora  may  be  kept  in  a  vessel  of  water.  The  same  obser- 

vations will  apply  to  fishes  of  the  sea." 
2138.  TTie  art  o  f  carrying  and  keeping  fish,  as  we  are  informed  by  Sir  H.  Davy,  is  better 

understood  on  the  Continent  than  in  England.  "  In  Austria  every  inn  has  a  box  contain- 
ing grayling,  trout,  carp,  or  char,  into  which  water  from  a  spring  runs,  and  no  one  thinks 

of  carrying  or  sending  dead  fish  for  a  dinner.  A  fish  barrel  full  of  cool  water,  which  is 
replenished  at  every  fresh  source  among  these  mountains,  is  carried  on  the  shoulders  of 
the  fisherman :  and  the  fish  when  confined  in  wells  are  fed  with  bullocks'  liver  cut  into 
fine  pieces,  so  that  they  are  often  in  better  season  in  the  tank  or  stew  than  when  they  are 

taken."  Sir  Humphry  has  "  seen  trout,  grayling,  and  char  even,  feed  voraciously,  and 
take  their  food  almost  from  the  hand.  These  methods  of  carrying  and  preserving  fish 
have  been  adopted  from  the  monastic  establishments.  At  Admont  in  Styria,  attached  to 
the  magnificent  monastery  of  that  name,  are  abundant  ponds  and  reservoirs  for  every 
species  of  fresh-water  fish ;  and  the  char,  grayling,  and  trout,  are  preserved  in  different 
waters,  covered,  enclosed,  and  under  lock  and  key."  Some  remnants  of  the  same  practice 
may  be  seen  in  the  colleges  of  Cambridge. 

Since  England  became  a  Protestant  country,  the  cultivation  of  fresh-water  fish  has  been 
neglected  ;  but  the  formation  of  fish  ponds  in  hilly  or  mountainous  districts  would  be  a 
matter  of  little  ditficulty,  and  by  this  means  a  considerable  addition  might  be  made  to  the 
food  of  these  places. 

2139.  In  China.  Ihe  art  of  preserving  and  fattening  flsh  is  carried  to  a  high  degree  of  perfection.  An 
.account  of  the  method  used  in  th.at  country,  quoted  in  the  Quart.  Journ.  of  Science,  is  deserving  of  notice. 
In  the  district  round  Canton  numerous  fish  tanks  are  dug  in  the  ground.  When  the  pond  is  finished,  and 
filled  with  Wiiter,  the  owner  goes  to  m.arket,  and  buys  .as  m.any  young  store-fish  as  his  pond  cm  conveniently 
hold:  this  he  can  easily  do,  .as  almost  all  their  fish  are  brought  to  market  alive.  Placed  in  the  pond,  they 
are  regularly  fed  mornmg  and  evening,  or  as  often  as  the  feeder  finds  necessary :  their  food  is  chiefly  boiled 
rice,  to  which  is  added  the  blood  of  any  anim.als  they  may  kill,  wash  from  their  stew-pots  .and  dishes,  &c. ; 
indeed,  .any  anim.al  offal  or  veget.able  m.atter  which  the  fish  will  eat.  Fish  so  fed  and  treated  advance  in  size 
rapidly,  though  not  to  any  great  weight:  as  the  kind  (a  species  of  perch)  which  came  under  our  observation 
never  arrive  at  much  more  than  a  pound  avoirdupois :  but  from  the  length  of  three  or  four  itches,  when 
first  put  in,  they  grow  to  from  eight  to  nine  in  a  few  months,  and  are  then  market.able.  Drafts  from  the 
pond  are  then  occasionally  made:  the  largest  are  first  taken  off,  and  conveyed  in  large  shallow  tubs  of  water 
to  market :  if  sold,  well ;  if  not,  they  are  brought  back,  and  replaced  in  the  pond  until  they  can  be  disposed 
of.  The  business  of  fish-feeding  is  so  managed,  th-at  the  stock  are  all  fattened  off  aboui  the  time  th.at  the 
water  is  most  wanted  for  the  garden  crops.  The  pond  is  then  cleaned  out,  .and  the  mud  carefully  s,aved,  or 
sprifa<l  out  as  manure,  again  filled  with  water,  stocked  with  young  fry,  and  fed  as  before.  This  mode  of 
employing  the  ground  was  considered  in  that  country  ,as  more  profitable  than  any  other. 

2110.  The  Chinese  likewise  propagate  fish  by  collecting  the  spawn  in  the  rivers  and  lakes  where  it  is 
deposited,  .and  conveying  it  in  vessels  of  water  to  their  fish  ponds ;  this  w.ater  with  spawn  is  reguharly  sold 
by  mcrch.ants  who  make  a  trade  of  transporting  it  from  one  province  to  another.  It  is  even  said  that  these 
ingenious  people  h:ive  a  method  of  h.atching  the  spawn  of  fi.sh.  They  fill  the  shell  of  a  new  Laid  egg  with 
the  gelatinous  matter  that  contains  the  spawn,  wax  up  the  hole  through  which  it  was  introduced,  .and  put 
the  egg  under  a  sitting  hen.  At  the  expir.ation  of  a  certain  number  of  d.iys  they  break  the  shell  in  w.ater 
warmed  by  the  sun.  T  he  fry  are  then  found  h.atched,  and  are  kept  in  pure  fresh  water  till  they  are  largo enough  to  be  thrown  into  the  pond  with  the  old  fish. 

Lately,  .an  account  has  been  published  of  successful  experiments  of  the  s.ame  kind  having  been  made  by 
Sir  I'rancis  M;u'kenzie  of  Coram-house,  Scotland,  and  others  who  have  reared  salmon  and  trout  from  sp.iwn taken  from  the  fish,  and  deposited  in  Ix'ds  of  gravel  l.aiil  in  ponds:  ;m<l  it  is  stated  by  Professor  Agassiz  that 
the  ova  offish,  when  prnpfirly  imjircKn.ati-d,  may  be  conveyetl  in  water  of  a  proper  temperature,  even  ncr086 
the  Atlantic,  as  safely  as  if  it  were  naturally  deposited  by  the  parent  lisb. 
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2141.  The  tern  shell-fisli,  though  still  retained  in  popular  language,  is  not  at  present employed  by  naturalists.  It  includes  the  Crustacea:  or  crustaceous  animals,  as  lobsters 
crabs,  shrimps,  &c.  and  the  Molluscce  or  soft  animals.  Of  the  Mollusca;,  some  are 
covered  with  a  hard  outer  shell,  in  one  or  two  pieces,  and  are  named  univalves,  as  the 
perriwinkle,  or  bivalves,  as  the  oyster ;  or  they  are  entirely  naked,  having  no  shell,  as 
the  Medusae,  Sepia,  &c.  The  Crustacea;  contain  numerous  species  and  varieties'  in different  parts  of  the  world ;  but  we  have  only  a  few  in  our  seas.  Animals  with  shells 
abound  with  us,  but  only  a  few  are  large  enough  to  be  worth  eating.  Of  the  naked  Mol- 

lusca;, none  are  used  in  this  country  as  food,  though  the  Sepia  or  cuttle  fish  is  eaten  m the  south  of  France. 

Most  shells  consist  entirely  of  carbonate  of  lime  (the  same  as  chalk),  connected 
together  in  layers  with  a  little  animal  matter  resembling  albumen:  hence' shells  will burn  to  a  very  pure  lime.  The  interiors  of  many  shells  are  lined  with  a  pearly  matter 
called  nacre,  which  is  sometimes  extremely  beautiful,  particularly  in  mother-of-pearl. Pearls,  which  are  found  in  certain  shells,  are  nothing  more  than  concretions  of  this  sub- stance, which  is  also  carbonate  of  lime. 

2142.  It  is  said  that  living  too  much  upon  fish  is  apt  to  give  rise  to  cutaneous  eruptions: 
and  this  Dr.  Paris  considers  as  not  improbable,  particularly  in  hot  climates.  The  oily 
principle  upon  which  the  odour  of  fish  depends  is  absorbed  into  the  blood,  when  this 
kind  of  food  is  taken,  as  is  evident  from  the  peculiar  flavour  of  sea-fowl  that  live  upon 
fish.  Even  the  hogs  that  in  Cornwall  have  access  to  pilchard  have  often  a  fishy  flavour  : 
and  from  the  sympathy  between  the  stomach  and  the  skin,  it  is  not  unlikely  that  the 
oily  fat  fish  may  have  a  tendency  to  produce  cutaneous  derangement.  Thus  many  facts 
appear  to  point  out  the  propriety  of  changing  our  food  occasionally.  It  has  been  conjec- 

tured that  the  priests  of  Egypt  were  prohibited  from  eating  fish  to  avert  the  leprosy, 
which  was  supposed  to  be  induced  by  living  too  much  upon  it ;  in  the  same  manner  that 
it  is  thought  the  Jewish  legislator  interdicted  the  use  of  pork  fi-om  his  belief  in  its unwholesomeness. 

2143.  The  supply  offish  in  the  seas  round  Britain  is  not  only  abundant,  but  inex- 
haustible ;  and  yet,  notwithstanding  this,  and  the  encouragement  given  by  government, 

the  fisheries  have  not  proved  so  profitable  as  might  have  been  expected.  There  is  little 
filsh  consumed  in  the  interior  of  the  kingdom  ;  and  though  in  London  immense  quantities 
are  annually  made  use  of,  "  there  can  be  no  doubt,"  observes  Mr.  M'Culloch,  in  his 
valuable  Dictionary  of  Commerce,  "  that  the  consumption  would  be  much  greater  were  it 
not  for  the  abuses  in  the  trade,  which  render  the  supply  comparatively  scarce,  and,  in 
most  instances,  exceedingly  dear."  "  That  this  harvest,"  says  Mr.  Barrow,  "  ripe  for 
gathering  at  all  seasons  of  the  year,  without  the  difficulty  of  tillage,  without  expense  of 
seed  or  manure,  without  the  payment  of  rent  and  taxes,  is  inexhaustilDle,  the  extraordinary 
fecundity  of  the  most  valuable  kinds  of  fish  would  alone  afford  abundant  proof.  To 
enumerate  the  thousands,  and  even  millions,  of  eggs  which  are  impregnated  in  the  herring, 
the  cod,  the  ling,  and  indeed  in  almost  the  whole  of  the  esculent  fish,  would  give  but  an 
inadequate  idea  of  the  prodigious  multitudes  in  which  they  flock  to  our  shores  ;  the 
shoals  themselves  must  be  seen,  in  order  to  convey  to  the  mind  any  just  notion  of  their 

aggregate  mass."  As  the  fisheries,  and  the  various  circumstances  connected  with  them, 
are  managed  at  present,  the  supply  of  fish  is  extremely  uncertain,  which  causes  a  glut  at 
one  time,  while  at  another  there  is  scarcely  any  to  be  had.  The  cause  of  this  is  obvious. 
Fish  are  extremely  changeable  in  their  places  of  resort,  and  they  will  leave  their  accus- 

tomed haunts  for  long  periods  without  our  being  able  to  ascertain  the  reason  ;  nor  do  we 
know  all  the  causes  of  their  migration.  Fish  also  require  great  care  in  packing  and 
transportation,  as  they  soon  spoil.  So  far  it  is  easy  to  perceive  some  of  the  physical 
difficulties  over  which  we  have  no  control.  But  stiU  a  question  remains,  whether 
all  the  means  are  employed  which  might  enable  us  to  enjoy  all  the  advantages  of  our 
insular  situation,  and  the  abundance  with  which  we  are  surrounded.  But  already  we  see 
reason  to  hope  that  the  time  is  not  far  distant  when  the  modem  improvements  will 
extend  to  this  subject.  Before  steam  navigation,  a  large  proportion  of  the  salmon  sold  in 
the  London  market  could  not  have  been  brought  fresh,  and  a  contrary  wind  frequently 
rendered  a  cargo  unfit  for  sale.  By  the  railways  fresh  fish  will  be  conveyed  daily  to 
inland  towns  which  now  receive  a  supply  only  two  or  three  times  a  week,  or  less  fre- 

quently. Already  the  inhabitants  of  Birmingham  have  benefited  in  this  respect  by  the 
Grand  Junction  Railway,  which  gives  them  access  to  the  Liverpool  fish  market,  and  salmon 
brought  to  London  from  Scotland  by  the  steam  vessels  have  reached  that  place  by  the  same 
railway.  The  want  of  inland  conveyances  has  hitherto  deprived  the  country  of  the  advantage 
of  the  extraordinary  quantities  of  fish  that  have  been  occasionally  caught.  Even  of  cod-fish 
one  ton  and  a  quarter  have  been  taken  at  a  time  in  one  boat.  Of  mackerel  the  haul  has 
been  sometimes  so  great  that  it  could  scarcely  be  disposed  of,  and  pilchards  and  sprats 
are  often  obliged  to  be  used  as  manure  for  want  of  sale.  The  means  of  conveying  these 
to  inland  districts  must  produce  at  times  a  seasonable  supply  of  food  in  future. 
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Sect.  II. 

SAXT-WATEE  FISH. 

Sdbsect.  1.  —  TTie  Turbot  (Pleuronectes  maximiis,  Linn.). 

2144.  This  is  the  most  highly  prized  of  our  flat  fish.  It  inhabits  the  northern  and 
:  Mediterranean  seas,  and  is  taken  on  the  south  coast  of  England  in  great  plenty.  It 
;  grows  to  a  large  size,  sometimes  even  to  weigh  thirty  poimds.  The  flesh  is  white,  firm, 
•  rich,  gelatinous,  and  of  a  fine  flavour ;  but  being  a  ground  fish,  Ude,  the  celebrated  French 
tcook,  says,  that  it  is  better  for  keeping  a  day  or  two;  since,  when  just  caught,  it  is  apt  to 
!  be  not  merely  firm,  but  a  little  too  hard.  They  are  often  brought  to  London  alive  in 
'  well-boats  ;  and  as  they  do  not  all  spawn  at  the  same  time,  some  are  in  season  in  every 
]  part  of  the  year.  The  London  market  is  chiefly  supplied  by  the  Dutch  fishermen,  and  a 
1  preference  is  given  to  those  caught  on  the  coast  of  Holland  ;  but  a  great  many  are  like- 
iwise  taken  at  the  Dogger  bank,  and  on  the  coasts  of  Cornwall  and  Devon.  Those  sent 
I  up  from  Scotland  packed  in  ice  are  very  inferior,  and  may  be  purchased  for  a  fourth  of  the 
[  price  given  for  the  best  turbots.  From  the  great  demand  for  this  esteemed  fish,  not- 
1  withstanding  its  price,  vast  numbers  are  brought  to  London,  so  many  as  87,958  in  one 
;  year. 

SuBSECT.  2.  —  The  Sole  (^Pleuronectes  Solea,  Linn.). 

2145.  The  sole  is  well  known  to  be,  next  to  the  turbot,  the  best  of  our  flat  fish.  It 
i  inhabits  the  sandy  bottom  on  all  our  coasts,  but  is  finer  in  the  west  and  south  than  in 
t  the  north  and  east.  It  is  an  inhabitant  of  the  northern  seas,  the  Baltic,  Mediterranean, 
:  and  America.  Great  numbers  are  taken  on  the  south  coast  of  England,  by  the  boats  from 
1  Dover,  Folkestone,  Brighton,  and  Hastings,  and  brought  to  the  London  market  alive  by 
1  well-boats,  or  by  land  carriage.  The  finest  are  caught  off  Plymouth  and  in  Torbay  ; 
t  they  frequently  weigh  eight  or  ten  pounds  per  pair,  and  have  been  seen  two  feet  in 
1  length,  but  the  smaller  are  preferred.  They  are  likewise  taken  off  Yarmouth.  They  are  full 
1  of  roe  at  the  latter  end  of  February  ;  for  a  few  weeks  after  that  they  are  soft  and  watery, 
1  but  they  soon  recover.  Some  of  them  are  in  season  all  the  year  round  ;  but  they  are  in 
!  highest  perfection  about  midsummer.  As  they  are  an  excellent,  firm,  white,  and  delicate 
t  fish,  they  are  frequently  seen  upon  the  London  tables.  It  is  essential  that  they  should  be 
]  perfectly  fresh,  or  the  flesh  loses  its  firmness,  and  thickness  is  desirable.  Those  from  the 
( deep  water  are  superior  in  quality.  They  have  been  kept  alive  in  fresh-water  ponds ;  in 
I  Mr.  Arnold's  pond  in  Guernsey  the  sole  becomes  twice  as  thick  as  one  of  the  same  length 
t  from  the  sea,  and  they  are  known  to  breed  there.  They  are  taken,  also,  in  the  Anin  in 
:  Sussex,  five  miles  from  the  sea,  where  they  remain  all  winter,  burying  themselves  in  the 
imud. 

ScBSECT.  3.  —  TTie  Brill  (Pleuronectes  rhombus,  Linn.). 

2146.  This  is  somewhat  like  the  sole,  but  broader,  and  is  intermediate  between  that 
:  and  the  turbot.  It  is  a  fine  fish,  and,  when  large,  not  much  inferior  to  the  latter,  though 
I  much  cheaper.    It  is  brought  in  abundance  to  the  London  market. 

Sdbsect.  4.  —  The  Flounder  (Pleuronectes  Jlesus,  Linn.). 

2147.  The  flounder  is  generally  the  least  esteemed  of  our  flat  fish.    It  is  smaller  than 
t  the  plaice.    It  inhabits  both  the  seas  and  rivers,  coming  into  the  latter  to  breed  ;  and  they 
'  will  thrive  in  fresh- water  ponds.    It  is  very  abundant  on  our  coasts,  and  they  also  fre- 

quent our  rivers  at  a  considerable  distance  from  the  salt  water.    Great  quantities  of  them 
;  are  brought  to  the  London  market,  and  are  sold  at  a  cheap  rate.  They  are  in  season 
t  from  January  to  March,  and  from  July  to  September.  It  is  considered  as  a  light  food, 
!  being  sweet,  and  easy  of  digestion.  The  Thames  flounder  is  a  delicate  and  esteemed 
tfish.  -  . 

SuBSECT.  5.  —  The  Dab  (Pleuronectes  limanda,  Linn.). 

2148.  This  is  very  similar  to  the  flounder,  but  smaller  and  thinner.  It  is  out  of  season 
I  in  May  and  June. 

StTBSECT.  6.  —  The  Plaice  (Pleuronectes  platissa,  Linn.). 

2149.  This  flat  fish  is  extremely  abundant  on  our  coasts,  and  is  also  found  in  the 
Mediterranean  and  the  Baltic.  It  is  inferior  to  the  sole,  the  flesh  being  less  firm  and 
white,  and  not  so  well  flavoured  ;  but  when  they  are  of  a  large  size,  and  just  caught,  they 
are  by  no  means  despicable.  They  are  sold  at  a  low  price,  and  are  generally  purchased 
by  the  poorer  people.    The  best  of  those  brought  to  the  London  market  are  called 
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lowers  plaice  being  chiefly  caught  in  the  Dowers,  or  on  the  flats  in  the  sea  between 
i'olkestonc  and  Hastings,  weighing  from  one  to  live  and  six  pounds.  On  the  coast  of Holland  they  are  obtained  considerably  larger,  and  are  known  here  as  Dutch  plaice  • some  ot  them  have  been  even  eighteen  pounds.  Like  all  ground  fish  they  are  verv tenacious  of  life,  and  therefore  keep  well. 

SuBSECT.  7.  —  The  Hollibut  {Plcuroneclcs  hippoghssus,  Linn.). 
2150.  This  is  the  largest  of  our  flat  fish,  being  sometimes  found  of  the  weight  of  two  or 

three  hundred  pounds,  and  in  the  seas  of  Iceland  and  Newfoundland  much  larger.  Its 
flesh  is  extremely  white,  and,  when  small,  they  are  thought  by  some  to  be  nearly  as  fine  as turbot ;  but  when  they  are  large,  the  flesh  is  coarse  and  dry,  and  is  not  much  esteemed 
having  little  flavour.  In  some  parts  of  Scotland  this  is  called  the  turbot,  which  often 
occasions  mistakes  with  English  people.  In  the  London  market  it  appears  in  March  and 
April,  and  its  flesh  is  sold  in  slices  by  the  pound  at  a  low  price. 

StTBSECT.  8. —  The  common  Cod  (Gadus  Morhua,  Linn.). 
2151.  This  is  one  of  the  most  important  of  the  finny  tribe,  from  the  excellence  of  the 

food  which  it  supplies,  and  its  prodigious  abundance.  It  is  an  ocean  fish,  confined  to  cold 
climates,  and  found  only  in  the  northern  parts  of  the  world.  It  is  supposed  to  reside 
chiefly  between  the  latitudes  of  66°  and  45°.  Those  taken  north  and  south  of  these  lati- 

tudes are  either  few  in  number,  or  bad  in  quality.  As  far  north  as  Greenland  they  are  small 
and  emaciated  ;  and  they  do  not  reach  so  far  south  as  the  Mediterranean,  where  they  are 
unknown.  The  great  resort  of  this  fish  is  on  the  banks  of  Newfoundland,  and  the  other 
sand-banks  that  lie  ofi'  the  coasts  of  Cape  Breton,  Nova  Scotia,  and  New  England,  where they  find  food  in  the  worms  produced  in  these  sandy  bottoms.  They  are  also  taken  on 
the  south  and  west  coasts  of  Iceland,  on  the  coasts  of  Norway,  in  the  Baltic,  and  ofl"  the 
Orkneys  and  western  islands  of  Scotland.  The  principal  fisheries  which  at  present  supply 
the  London  market  with  fresh  cod  are  hollows  between  the  Dogger  bank,  the  Well  bank, 
and  Cromer  on  the  east  coast  of  England.  The  fish  caught  there  separates,  when  cut,  in 
fine  large  flakes ;  it  is  brought  alive  to  London  in  well-boats.  The  fishermen  seldom  find 
any  cod  or  other  round  fish  on  the  bank  itself,  but  upon  the  sloping  edges  and  hollows  con- 

tiguous to  it.  The  shifting  sand  on  the  top  of  the  bank  affords  them  no  subsistence  ;  and 
the  shallow  agitated  water  allows  them  no  rest.  Inhabiting  deep  water,  they  are  taken 

only  with  lines  and  hooks.  A  great  deal  is  caught  ofl'  Scarborough.  They  are  also  taken 
in  great  plenty  on  the  coast  of  Scotland,  and  the  north-east  coast  of  Ireland. 

Mr.  Yarrell,  in  his  "  History  of  British  Fishes,"  mentions  the  two  principal  varieties  of 
cod  in  the  market,  as  Dogger  bank  and  Scotch  cod.  The  first  has  a  sharp  nose,  with  the 
body  of  a  dark  brown  colour  ;  the  second  has  a  round  blunt  nose,  and  the  body  of  a  light 
yellowish  ash  green.    The  first  is  most  esteemed. 

2152.  In  our  seas  the  cod  fish  begins  to  spaivn  in  December,  and  they  continue  to  deposit 
their  eggs  on  rough  rocky  ground  till  the  end  of  February,  when  they  become  poor. 
Some  continue  in  the  roe  till  the  beginning  of  AprU  ;  they  are,  therefore,  a  winter  fish, 
being  in  high  season  about  Christmas.  They  recover  from  their  spawning  sooner  than 
any  other  fish,  and  it  is  common  to  talce  some  cod  all  the  summer.  They  are  amazingly 
prolific.  Leewenhoek  counted  several  millions  of  eggs  in  the  roe  of  one  cod  fish  of  middling 
size,  a  degree  of  increase  that  must  render  them  inexhaustible  by  human  means.  They 
are  in  highest  perfection  in  the  winter,  and  they  keep  well  ;  but  the  glutinous  parts  about 
the  head,  so  highly  prized  by  gastronomes,  lose  their  delicate  flavour  after  the  fish  has  been 
twenty-four  hours  out  of  the  water.  The  cod  is  sometimes  found  of  a  very  large  size, 
weighing  as  much  as  sixty  poimds  ;  thirty  pounds  is  not  uncommon,  but  about  twenty- 
five  pounds  is  the  usual  size  of  a  well-conditioned  fish  ;  about  six  or  eight  pounds  is  the 
best  for  the  table  ;  but  they  are  taken  of  all  sizes  from  that  to  one  pound,  ̂ ^^len  below 
a  pound  they  are  called  codlings ;  the  smaller  ones  are  apt  to  be  soft  and  watery.  They 
are  selected  by  their  plumpness  and  roundness,  especially  near  the  tail ;  by  the  depth  of  the 
pit  behind  the  head  ;  and  by  the  regular  appearance  of  the  sides,  as  if  they  were  ribbed. 

2153.  The  cod  is  particularly  finn  and  rich  when  in  season,  which  is  known  by  layers  of 
white  curdy  matter  between  its  flakes  when  boiled.  It  is  likewise  extremely  nutritious 
and  light.  When  just  killed,  and  in  season,  the  gills  are  red,  the  neck  thick,  the  flesh 
firm,  and  the  eyes  bright.  The  firmness  of  the  fish  is  much  improved  by  crimping.  The 
milt  of  the  cod,  or  soft  roc,  is  brought  to  table  as  a  garnish,  but,  from  its  oily  nature,  is 
not  fit  for  delicate  stomachs. 

2154.  What  is  called  the  sound  in  cod-fish  is  the  air-bladder,  or  swimming-bladder,  bj 
means  of  which  the  fish  is  enabled  to  rise  or  sink  in  the  water.  The  fish  has  the  power 

of  compressing  this  bladder  ;  and  then  the  air  within  it  is  condensed,  in  consequence  of 
which  its  specific  gravity,  and  therefore  that  of  the  whole  fish,  becomes  heavier  than 
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vwater,  and  the  fish  sinks  ;  when  it  desires  to  rise,  by  relaxing  the  muscles  connected  witli 
ttbis  bladder,  it  suffers  the  air  within  it  to  be  expanded,  and  the  fish  becomes  specifically 
Uiahter  than  the  water,  and  ascends.  The  sole,  flounder,  and  other  flat  fish,  have  no  air- 
tbladder,  and  are  therefore  always  at  the  bottom. 

2155.  Cud  is  brought  from  the  Dogger  bank  and  other  places,  and  kept  alive  in  the  well- 
boats,  or  store-boats ;  some  stout  vessels,  of  eighty  or  a  hundred  tons  burthen,  having  a 

!  large  tank  for  preserving  the  fish  alive.  These  boats  remain  as  low  as  Gravesend,  because 
■  the  water  there  is  sufficiently  salt ;  if  they  come  higher  up,  the  fresh  water  would  kill  the 
cfish ;  from  the  store-boats  a  portion  is  sent  to  Billingsgate  by  each  night  tide. 

2156.  Cod  has  been  kept  in  salt  water  ponds  in  dift'erent  parts  of  Scotland,  and  found  to nmaintain  their  condition  unimpaired.  Of  these  ponds,  there  is  one  in  Galloway,  another 
I  in  Fife,  and  a  third  in  Orkney.  In  these  preserves  the  fish  is  regularly  fed,  and  some- 
t  times  take  the  food  from  the  hand. 

Vast  quantities  of  cod  are  taken  on  the  banks  of  Newfoundland,  and  brought  to  us 
ssalted,  for  an  account  of  which,  as  well  as  the  other  method  of  curing  fish,  by  di-ying, 
^smoking,  and  pickling,  see  Book  X.  '•  Preservation  of  Food."  By  all  these  methods  of 
icui-ing  fish,  the  digestibility  is  much  impaired,  and  they  are  rendered  unfit  for  invalids. 

SuBSECT.  9.  —  77ie  Haddock  (^Gadus  j^glifinus.  Linn.). 

2157.  This  fish  is  an  inhabitant  of  the  northern  seas  of  Europe  ;  but  it  is  remarkable 
I  that  it  does  not  enter  the  Baltic,  and  is  not  known  in  the  Mediterranean.  It  appears  on 
I  our  coasts  in  December,  and  is  then  full  of  roe.  Some  are  in  season  from  August  to 
1  February.  The  haddock  resembles  the  cod  in  some  of  its  properties.  The  small  ones, 
vwhen  boUed,  are  less  firm  than  the  cod,  and  rather  watei-y,  but  the  larger  fish  are  firm 
jand  of  a  fine  flavour.  In  general  they  do  not  exceed  the  height  of  ten  or  twelve  inches, 
'weighing  two  or  three  pounds,  but  they  are  known  sometimes  to  grow  to  the  size  of  three 
tfeet;  when  large  they  are  coarse.  They  are  better  for  being  himg  up  for  a  day  or  two 
>with  a  sprinkling  of  salt.  They  are  sometimes  cured  with  salt,  and  dried  ;  and  this  is  done 
[■particularly  well  at  the  fishing  village  of  Findhom,  near  Aberdeen,  by  hanging  them  a 
iday  or  two  in  the  smoke  of  peat.  Firman  haddocks  (a  corruption  of  Findhom)  broiled 
aare  much  used  at  breakfast  by  the  Scotch,  and  are  esteemed  a  great  delicacy.  An  imita- 
t  tion  of  these,  it  is  said,  may  be  made  by  laying  the  fish  in  salt  for  two  hours,  letting  the 
swater  drain  from  them,  and  then  washing  them  over  with  pyroligneous  acid,  and,  lastly, 
1  hanging  them  in  a  dry  place  for  a  few  days. 

Haddocks  have  been  kept  in  salt-water  ponds,  or  preserves,  and  will  become  so  tame  as 
!  to  feed  from  the  hand.    They  are  in  season  during  the  three  last  months  of  the  year, 

SuBSECT.  10.  —  The  Whiting  {Gadus  merlangus.  Linn.). 

2158.  This  fish  is  tender,  delicate,  extremely  light,  and  easy  of  digestion  ;  perhaps  the 
I  most  so  of  any  of  our  salt-water  fish.    Whitings  appear  in  large  shoals  in  our  seas  in  the 
■  spring,  keeping  at  the  distance  of  about  half  a  mile  to  that  of  three  miles  from  the  shore, 
1  where  they  appear  to  come  to  deposit  their  spawn.  They  are  taken  by  the  line.  Their 
1  usual  length  with  us  is  ten  or  twelve  inches,  and  they  seldom  exceed  a  pound  and  a  half 
i  in  weight ;  but  on  the  edge  of  the  Dogger  bank  they  are  found  to  weigh  from  four  to 
t  eight  pounds.  They  are  in  highest  season  during  the  first  two  months  of  the  year,  though 
tthey  are  occasionally  taken  all  the  year  round.  They  are  not  allowed  to  be  caught  when 
1  less  than  six  inches  in  length.  The  spawning  season  extends  from  March  to  September, 
s  and  towards  the  end  of  the  year  they  recover  and  become  good. 

In  Cornwall  whitings  are  salted  and  dried,  and  in  winter  sold  in  the  markets  under  the 
t  name  of  "  Buckhom." 

2159.  The  whiting  pout  (Gadus  luxus.  Linn.)  is  common  about  the  mouth  of  the  Thames,  and  generally 
all  round  our  coasts ;  it  is  caught  also  in  the  northern  seas.  It  much  resembles  the  whiting,  and  is  an  excel- lent fish.    It  is  most  in  season  in  November  and  December. 

21G0.  The  whiting poUach  (Gadvs  pollachiiis.  Linn.)  is  caught  all  round  our  coasts,  and  is  very  common  ; 
being  somewhat  like  the  whiting,  it  is  sometimes  mistaken  by  the  inexperienced  for  that  fish.  Its  flesh  is delicate. 

SuBSECT.  11. —  The  Ling  (Gadus  Milva,  Linn.). 

2161.  This  fish  is  an  inhabitant  of  the  northern  seas,  and  but  little  used  in  Britain  as  food. 
The  ling  in  form  nearly  resembles  the  cod,  but  is  more  slender,  and  grows  to  the  length  of 
six  or  seven  feet.  It  is  taken  in  vast  quantities  off  the  Orkney,  Shetland,  and  Western 
Isles,  and  is  found  also  near  the  Scilly  Isles,  and  off  Flamborough  Head.  It  only  inhabits 
deep  water.  It  is  in  perfection  from  February  to  the  end  of  May;  and  they  spawn  in 
June,  depositing  their  ova  in  the  soft  bottom.  When  they  are  less  than  twenty-six  inches 
in  length,  they  are  called  drizzles  on  the  Yorkshire  coast,  and  are  consumed  at  home, 
being  an  excellent  fish  ;  but  when  larger  they  are  coarse  ;  they  are  salted,  dried,  and  ex- 
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ported  to  Spain  and  the  more  southern  parts  of  Europe,  where  the  ling  does  not  inhabit. 
The  sounds  and  roes  are  salted  separately  j  and  a  good  deal  of  oil  is  obtained  from  the 
livers  as  well  as  from  those  of  the  cod. 

SuBSECT.  12. —  The  ToTsk  or  Tush  (^Gadus  Brosme,  Linn.). 

2162.  This  fish  is  extremely  abundant  in  the  Shetland  Islands,  where  it  is  called  tusk. 
It  is  a  northern  fish,  found  also  in  Norway  and  Iceland ;  but  it  comes  no  farther  south 
than  the  Orkneys,  where  it  is  scarce.  When  fresh,  the  flesh  is  hard,  and  the  fish  are 
generally  dried,  like  stockfish,  without  salt :  when  soaked  in  water,  and  boiled,  they  con- 

stitute the  food  of  a  numerous  population  in  the  north  ;  but  in  this  state  they  form  a  very 
insipid,  though,  with  strong  constitutions,  a  very  wholesome,  food.  They  are  brought 
sometimes  from  Shetland  to  London  with  other  dried  and  salt  fish. 

SuBSECT.  13. —  The  Coal  Fish  (^Gadus  carbonarius,  Linn.). 

2163.  This  is  a  northern  fish,  being  found  in  Spitzbergen,  Davis  Straits,  and  the  Baltic. 
It  swarms  in  the  Orkneys,  where  it  furnishes  a  great  part  of  the  support  of  the  poor  at  a 
certain  time  of  the  year  ;  they  take  it,  when  under  one  year  old,  with  rod  and  line,  sit- 

ting on  the  rocks.  It  is  there  called  the  sillock :  in  the  second  year  of  its  age  it  comes 
less  frequently  to  the  shore  and  is  fished  from  a  boat,  being  named  a  cooth  :  as  it  advances 
in  age,  it  keeps  farther  out  at  sea ;  and,  growing  to  the  length  of  two  or  three  feet  or 
more,  it  is  termed  sethe ;  and  then  it  is  a  very  coarse  fish.  In  this  state  it  is  split,  salted, 
and  dried,  for  exportation  to  the  Mediterranean.  In  Edinburgh  the  young  fish  are  called 
podleys.  While  under  a  year  old  and  till  two  years,  they  are  a  delicate  well-flavoured 
fish.    They  can  be  easily  bred  in  salt-water  ponds. 

SuBSECT.  14. —  T/ifi  Mackerel  (Scomber  scomber,  Linn.). 

2164.  This  is  well  known  to  be  one  of  the  most  elegant  in  its  form  among  our  fish, 
and  the  most  beautiful  in  its  colours  when  just  taken  out  of  the  sea.  It  was  formerly 
supposed  to  be  migratory,  passing  the  winter  in  the  polar  seas,  and  travelling  south  every 
year  to  deposit  its  spawn  in  warmer  climates  :  but  the  migration  of  these  fish,  as  well  as 
that  of  the  herring,  is  now  disputed  ;  and  most  naturalists  are  of  opinion  that,  during  the 
winter  season,  it  merely  retires  into  the  deeper  parts  of  the  sea,  at  a  distance  from  the 
shores.  They  appear  on  our  coasts  in  the  spring  in  immense  shoals  ;  but  their  progress 
does  not  correspond  with  their  supposed  migration  from  the  north  :  for  they  are  first  met 
with  off  the  Land's  End  in  March,  pursuing  a  course  from  west  to  east,  and  are  found  in 
the  bays  of  Devonshire  about  AprU.  They  are  taken  ofl'  Brighton  about  April  and  May, and  on  the  coast  of  Suflblk  about  May  and  June.  In  the  Orkneys  they  are  not  seen  till 
August.  This,  instead  of  being  any  proof  of  the  supposed  migration  rather  militates 
against  the  opinion  that  they  come  from  the  north. 

2165.  Mackerel  are  so  prolific  that  540,000  ova  have  been  counted  in  one  roe.  Young 
mackerel,  called  shiners,  are  caught  in  August,  from  four  to  six  inches  long ;  and  they 
are  half  grown  when  they  retire  to  the  deep  water  in  November.  Their  principal  food 
is  the  fry  of  other  fish,  and  they  are  voracious  feeders.  Their  ordinary  length  is  from 
fourteen  to  sixteen  and  even  twenty  inches  ;  and  their  weight,  a  pound  and  a  half  to  two 
pounds.    The  largest  fish,  however,  are  not  considered  the  best  for  the  table. 

2166.  Mackerel  is  in  great  request  as  an  article  of  food;  but  it  should  be  perfectly  fresh 
to  be  in  perfection,  and  no  fish  spoils  more  rapidly :  in  consequence  of  its  being  so  perish- 

able a  commodity,  they  are  allowed  to  be  cried  through  the  streets  of  London  on  Sundays. 
The  common  idea  respecting  mackerel  is,  that  they  are  in  best  condition  when  fullest  of 
roe :  but  at  that  time  this  fish,  though  not  impoverished,  has  but  little  flavour.  It  is  in 

the  early  part  of  the  season,  when  the  roe  is  not  yet  full  grown,  that  they  have  most  fla- 
vour. There  is  likewise  an  after  season,  when,  in  October,  they  have  had  time  to  fatten 

and  to  recover  after  spawning.  Full-grown  mackerel  are  occasionally  caught  on  the 
Cornish  coast  all  through  the  year.  They  are  taken  with  large  nets ;  and  in  some  years 

the  quantity  caught  is  enonnous.  Mackerel  is  seldom  salted  in  this  country  ;  but  it 

appears  that  in  France  they  are  preserved  in  that  manner.  The  value  of  this  fish  was 
highly  recognised  by  the  ancients,  who  prepared  from  it  a  kind  of  sauce,  called  garum, 
still  made  at  Constantinople,  but  now  superseded  through  the  rest  of  Europe  by  the 

anchovy.  A  variety  of  this  fish,  called  the  Spanish  mackerel,  is  occasionally  taken  on 
our  coasts  ;  but  it  is  in  no  estimation. 

The  Scarf  or  Horse  Mackerel  (Caranx  Irachurus,  Linn.)  is  a  coarse  fish,  which  occa- 

sionally appears  in  vast  shoals  on  the  British  coast,  particularly  the  southern.  It  is  rarely 
brought  to  market,  and  not  esteemed.  In  Cornwall  it  is  salted  and  consumed  by  poor 
people. 
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SuBSECT.  15.  —  Tlie  Smelt  (Sa/mo  eperlanxcs,  Linn.). 

2167.  The  smelt  is  a  very  delicate  fish,  and  much  in  request.  Mr.  Yarrell  says  that 
the  true  smelt  is  almost  exclusively  confined  to  the  eastern  and  western  coasts  of  Britain, 
and  that  he  is  not  aware  of  its  existence  between  Dover  and  the  Land's  End  ;  what  is 
caught  there,  and  called  smelt,  being  the  Atherine  or  sand-sraelt.  The  smelt  ascends 
rivers  and  inhabits  fresh  water  from  August  to  May  ;  and,  after  spawning  in  March, 
returns  to  the  sea.  It  rarely  goes  far  from  shore,  and  is  taken  in  abundance  in  November, 
December,  and  January.  It  is  a  very  elegant  fish  :  its  form  is  beautifully  taper ; 
the  skin  thin,  and  the  whole  body  semi-transparent ;  the  scales  are  small,  silvery,  and 
easily  rubbed  off.  It  has  a  peculiar  odour,  which  some  compare  to  that  of  a  cucumber, 
and  others  to  that  of  a  violet.  The  Thames  used  to  swarm  with  this  fish  ;  but  of  late 
very  few  have  been  taken  in  it.    It  has  been  bred  in  ponds  with  complete  success. 

2168.  The  Sand-smelt,  or  Atherine  {Atherina  presbyter,  Cuv.)  is  sometimes  sold  in 
Southampton  and  other  parts  of  the  Hampshire  coast  as  the  true  smelt,  to  which  it  is 
inferior,  being  more  dry  ;  though  if  dressed  with  the  liver  and  roe,  and  without  being 
embowelled,  it  is  excellent.  It  is  plentiful  on  the  south  coast  of  England,  where  the  true 
smelt  is  rare. 

SuBSECT.  16. —  The  Gurnard  {Trigla  Cuculus,  Linn.). 

2169.  The  Red  Gurnard,  sometimes  called  the  Cuckoo  Gurnard,  is  very  common  on 

the  English  and  Irish  coasts.  Its  head  is  remarkably  well  defended  with  bony  plate's 
and  spines,  and  as  they  ?wim  near  the  bottom  of  the  sea,  they  are  extremely  tenacious  of 
life  when  taken  in  the  trawl  nets.  They  are  an  excellent  fish  as  food,  and  are  in  greatest 
perfection  in  October,  though  they  are  to  be  had  through  the  winter  months. 

2170.  The  Piper  is  a  species  of  gurnard,  but  more  rare  on  our  coast  than  the  last.  It 
is  chiefly  obtained  on  the  western  coasts  of  Devon  and  Cornwall,  and  attains  the  length 
of  two  feet,  weighing  three  pounds  and  a  half.  All  the  gurnards  emit  some  sound  when 
taken  from  the  sea ;  and  the  name  of  this  species  is  given  from  the  noise  it  is  supposed 
to  make.    Its  flavour  is  thought  by  some  superior  to  that  of  the  common  gurnard. 

2171.  Tlie  Grey  Gurnard  is  not  uncommon  on  our  coasts.  Its  general  colour  ig 
brownish-grey  or  greenish-grey,  the  belly  silvery  white. 

SuBSECT.  17. —  Conger  Eel  (Murcena  Conger,  Linn.). 

2172.  This  large  species  of  eel  is  found  in  the  European  seas,  and  sometimes,  though 
rarely,  in  rivers.  It  is  extremely  voracious,  feeding  on  other  fish,  crabs  in  their  soft 
state,  or  dead  animals  of  any  kind.  It  grows  to  the  length  of  from  four  to  ten  feet,  and 
some  have  been  taken  weighing  a  hundred  pounds.  A  fishery  of  congers,  at  Mount's 
Bay  in  Cornwall,  forms  a  considerable  branch  of  commerce.  They  are  taken  in  great 
quantities,  and  were  formerly  exported  in  a  dried  state  to  Spain  and  Portugal,  where, 
being  reduced  to  powder,  they  were  used  for  enriching  soup.  At  present  they  are  chiefly 
sold  to  foreigners  as  bait  for  other  fish. 

2173.  TTiey  are  not  nearly  so  oily  as  the  smaller  eels,  and  the  fish  being  white  and  firm, 
they  are  cooked  in  a  great  variety  of  methods.  They  make  excellent  soup,  are  eaten 
boiled,  broiled,  fried,  and  made  into  pies. 

SuBSECT.  18.  —  Skate  (Raia  hatis,  Linn.). 

2174.  Of  all  the  larger  fish  of  tJiis  country,  the  skate  or  ray  is  the  most  numerous,  and  this 
is  owing  in  a  great  measure  to  their  size.  Only  the  cachalot  and  shark  have  a  swallow 
sufficiently  large  to  receive  them,  and  perhaps  even  they  are  deterred  by  tbtir  defensive 
armour.  In  England  some  have  been  taken  that  weighed  two  hundredweight,  and  in 
other  seas  they  have  been  met  with  much  larger.  In  deep  water  they  are  supposed  to  he 
enormous,  for  it  is  only  the  smaller  ones  that  approach  the  shores.  They  are  very  pro- 

lific, one  female  containing  sometimes  three  hundred  eggs  ;  but  they  produce  their  young 
alive,  and  only  one  at  a  time,  inclosed  in  a  black  square  horny  purse,  which  are 
frequently  found  cast  upon  the  shore  after  the  young  skate  has  come  out  of  it.  Like 
other  flat  fish,  they  live  at  the  bottom  of  the  sea. 

217.5.  The  skate  belongs  to  the  cartilaginous  fishes,  that  is,  those  whose  bones  consist 
only  of  firm  cartilage.  The  flesh  is  thick,  white,  and  extremely  nutritive;  and,  being 
easy  of  digestion,  forms  an  excellent  food,  less  esteemed  than  it  deserves  to  be.  It  is 
much  improved  by  crimping,  in  which  state  it  is  almost  always  sold  in  London. 

From  their  great  abundance,  skate  is  extremely  cheap  in  the  fishing  towns  of  England  ; 
and  as  it  is  the  custom  there  often  to  cut  out  only  the  best  part,  and  throw  the  rest  away, 
much  excellent  nutritious  food  is  lost,  which  in  other  places  would  be  converted  into  use. 
Skate  likewise  admits  of  being  kept  fresh  longer  than  any  other  fish,  and,  hung  up  in  the E  e 
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sun,  it  can  be  dried  without  salt.  In  northern  countries,  great  quantities  are  thus  laid  up in  store.  The  French  consider  skate  as  a  very  nutritious  and  excellent  fish,  and  hold  it 
in  greater  estimation  than  it  is  on  this  side  of  the  channeL  They  send  their  boats  to  our 
fishing  towns  to  purchase  skate,  particularly  in  Lent,  and  they  preserve  it  fresh  by keeping  it  covered  with  wet  sand.  Skate  are  taken  in  abundance  all  round  the  coasts  of England  and  Scotland. 

There  are  several  species  found  in  our  seas  besides  liaia  batis  or  true  skate,  as  the 
long-nosed  skate,  the  ivhite  skate,  and  the  Homelyn  ray,  which  are  of  bferior  quality, 
though  often  crimped  and  sold  for  true  skate.  ' 

2176.  Skate  gets  in  season  in  July,  and  continues  so  through  autumn  and  the  beginning 
of  winter,  but  is  not  good  in  spring  or  early  summer.  " 

2177.  The  Thornhack  differs  from  the  true  skate  in  having  large  spines  in  its  back, 
which  are  wanting  in  the  latter.  It  does  not  grow  to  the  size  of  the  skate,  and  is  con- 

sidered as  rather  inferior  in  quality;  in  other  respects  it  is  very  similar.  The  thomback 
is  taken  in  greatest  abundance  during  spring  and  summer,  because  then  they  approach 
nearest  the  shore  for  the  purpose  of  spawning ;  but  their  flesh  is  not  so  firm  and  fit  for 
the  table  at  this  season  as  in  November.    The  fishermen  call  the  females  Maids. 

SuBSECT.  1 9.  —  Striped  Bed  Mullet  (Mullus  surmuletus,  Lmn.). 

2178.  The  colour  of  this  fish  is  an  elegant  rose-red  tinged  with  olive,  when  on  the 
back,  and  a  silvery  coat  on  the  abdomen.  They  occur  frecjuently  on  the  Cornish  coast, 
and  are  taken  also  on  the  coast  of  Sussex,  but  become  rare  more  north.  This  fish  was 
held  in  great  esteem  by  the  Romans,  not  only  on  account  of  its  delicious  flavour,  but  also 
from  its  beautiful  colour.  At  present  it  is  a  fish  in  high  request,  the  flesh  being  white, 
firm,  and  of  a  fine  flavour.  On  our  coasts  it  seldom  exceeds  fourteen  inches  in  length. 
Mullets  occur  sometimes  in  profusion,  and  at  other  times  are  exceedingly  scarce ;  they 
are  mostly  taken  with  trawl  nets,  which  traverse  the  bottom  of  the  sea.  They  appear  in 

the  fishmongers'  shops  nearly  throughout  the  year,  but  most  frequently  in  May  and  June, 
when  they  are  in  best  condition.  Notwithstanding  that  the  usual  habitat  of  this 
mullet  is  the  sea,  it  occasionally  ascends  rivers. 

SuBSECT.  20.  —  Grey  Mullet  (Mugil  Capita,  Cuv.). 

2179.  The  grey  mullet,  though  bearing  the  same  name,  is  altogether  a  different  fish 
from  the  red.  It  is  very  plentiful  on  the  sandy  coasts  of  our  island,  and  is  observed  to 
assemble  in  small  shoals  near  the  shores  in  the  spring  in  quest  of  food,  burrowing  into 
the  soft  mud  for  worms,  and  leaving  the  trace  of  its  head  in  the  form  of  a  round  hole. 
Unlike  the  salmon  they  spawTi  in  the  sea;  but,  like  that  fish,  they  ascend  rivers  for 
miles.  When  preparing  for  these  expeditions,  they  are  observed  in  shoals  near  the  sur- 

face of  the  water,  at  which  time  the  fishermen  endeavour  to  avail  themselves  of  the 
opportunity  of  surrounding  them  with  their  nets.  The  mullet  is  particularly  abimdant 
on  the  south-east  coast  of  England.  It  is  considered  a  fine  fish  ;  and  the  spawn  is  some- 

times made  into  an  inferior  kind  of  caviare,  by  drying  and  salting  it.  From  its  partiality 
to  fresh  water,  this  fish  has  been  thought  favourable  for  the  experiment  of  keeping  marine 
fish  in  fresh-water  ponds  ;  and,  accordingly,  Mr.  Arnold  of  Guernsey  has  fattened  them 
prodigiously  in  this  manner.  Of  all  the  salt-water  fishes  so  introduced  into  ponds,  the 
grey  mullet  seemed  to  be  the  most  improved. 

StTBSECT.  21. —  Tlie  Herring  {Clupea  harengus,  Linn.). 

2180.  This  excellent  fish  is  peculiar  to  the  northern  seas,  and  is  well  known  to  supply 
abundance  of  food,  particularly  to  the  poorer  classes.  The  name  herring  is  derived  from 
the  German  heer,  an  army,  which  expresses  the  number  they  appear  in.  Herrings  are 
met  with  in  great  plenty,  from  the  highest  latitudes,  as  low  as  the  northern  coast  of 
France.  They  are  also  found  in  vast  shoals  on  the  coast  of  America,  as  low  as  Carolina  ; 
and  they  are  met  with  in  the  sea  of  Kamtschatka. 

2181.  The  herring  was  supposed  to  be  a.  migrating  fish,  and  that  its  chief  rendezvous  is 
the  icy  sea  within  the  arctic  circle,  which  swarms  with  insect  food  in  greater  abundance 
than  warmer  latitudes.  Pennant  and  other  authors  have  described  the  migration  of  tlio 
herring  in  a  very  circumstantial  manner,  which  has  been  copied  into  numerous  public- ations. 

Notwithstanding  the  almost  universal  belief,  however,  of  the  mipration  of  the  herring  from  the  northern 
regions  to  the  south  of  Europe,  and  the  detailed  description  of  it,  yet  some  of  the  best  n.ituralists  of  tlie 
present  day  consider  these  accounts  to  be  in  most  instances  erroneous ;  and  think  it  moft  probable  th.it  tlie 
herring,  like  the  mackerel  and  the  sprat,  during  tlie  winter  montlis,  inhabit  the  deepest  parts  of  the  sea,  but 
at  no  great  distance  from  the  shore  ;  or  plunge  beneath  the  soft  mud  .it  the  bottom,  from  whence  they  rise  in 
the  spring  season,  and  approach  the  shallower  water,  in  order  to  deposit  their  spawn.  It  is  thought  that  tlie 
northern  migrations  supposed  by  Pennant  and  others  arc  impracticable  In  tlie  short  period  assigned  to  tlicni, 
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as  the  fish,  in  its  swiftest  progress,  is  utterly  incapable  of  movln);  at  a  rate  so  rnnJd  as  the  term  allowcj  for 
those  migrations  would  require.  IMany  interesting  facts  and  obsi!rvations  on  this  subject  may  bo  found  in 
Dr.  M'Culloch's  "  Description  of  the  Western  Islands  of  Scotland."  That  they  do  move  about  in  wandering shoals,  like  many  other  fish,  is  certain ;  but  what  renders  it  improbable  that  they  come  from  the  polar  regions, 
as  has  been  imagined,  is,  that  they  have  not  been  observed  there  by  our  navigators.  .Tlieir  movements  appear 
to  be  extremely  capricious  ;  for  many  of  the  deep  bays  of  the  west  of  Scotland  and  Ireland,  which  they  fre- 

quent at  one  time,  are  entirely  deserted  in  another  year  without  any  obvious  cause — a  circumstance  which 
sometimes  proves  ruinous  to  the  inh.ibitants  of  fishing  st.ations. 

2182.  Besidi-s  the  great  quantUivs  of  this  fish  cunsumcd  at  home,  in  afresh  state,  much  more  inured  with 
sail  and  exported.  It  has  been  st.ited  th.it  tlie  Hollanders  were  (lie  first  who  began  tlie  fishery  of  herrings  on 
an  extensive  scale,  and  observed  the  several  seasons  of  tlieir  pjissage,  about  1163  ;  but  it  is  recorded  in  the 
Batavian  annals,  th,at  the  Scotch  sold  their  herrings  to  the  inhabitants  of  the  Netherlands  as  early  as  the  ninth 
century ;  and  this  traffic  laid  the  foundation  of  a  commercial  alliance  between  the  two  countries  which  subsisted 
for  many  ages.  The  Yarmouth  fishery  appears  to  have  had  its  commencement  soon  al'ter  the  landing  of Cerdic  the  Saxon  in  495;  and  the  inhabitants  of  this  town  were  long  considered  as  the  best  curers  in  Europe. 
They  had  an  adv.mtage  over  the  Dutch  in  being  nearer  to  the  herring  shoals,  and  in  possessing  plenty  of  wood 
to  smoke  them,  which  is  extremely  scarce  in  Holland. 

Willoughby,  in  his  "  History  of  Fishes,"  ascribes  the  art  of  curing  herrings  by  salt  to  William  Beukelz,  a Fleming,  who  died  in  1397  ;  and  the  term  pickling  is  supposed  to  be  derived  irom  him.  Yarmouth,  however, 
puts  in  a  prior  claim  to  this  .art.  It  is  recorded  that,  in  \'2'2Q,  the  abbot  of  St.  .\lb.an's  purchased  a  large  house m  Yarmouth,  *'  in  order  to  lay  up  fish,  especially  herrings,  which  were  bought  by  his  agents  at  the  proper 
season  for  the  use  of  his  abbey."  Prior  to  12.38,  the  inhabitants  of  the  opposite  coast  of  Europe  were  In  the habit  of  resorting  to  Yarmouth  for  a  supply  of  this  fish.  These  and  other  recorded  facts  show  that  the 
method  of  preserving  herrings,  probably  by  salt,  must  have  been  known  in  England  more  than  200  years before  Beukelz. 

2183.  TTie  principal  British  herring  fisheries  are  on  the  west  and  east  sides  of  Scotland 
and  the  west  of  Ireland;  the  herrings  fished  in  England  are  comparatively  inconsiderable. 
Yarmouth  and  LowestofFe  are  the  principal  places ;  and  very  large  quantities  are  also 
caught  at  the  mouth  of  the  Thames  by  the  fishing  smacks  of  London,  Folkestone,  Dover, 
&c.  for  the  London  markets,  and  near  the  coast  of  Kent  and  Siissex  for  general  consump- 
tion. 

2184.  As  food,  fresh  herrings,  though  rather  oily,  form  a  very  good  aliment  if  used 
moderately  ;  but  that  is  not  the  case  -with  pickled  and  salt  herrings  ;  these  are  only  fit  for 
those  whose  powers  of  digestion  are  very  strong:  in  small  quantities,  with  plenty  of  pota- 

toes or  other  vegetables,  they  are  less  objectionable.  Red  herrings  are  used  less  as  food 
than  as  a  luxury.    They  excite  thirst,  and  tend  to  create  fever. 

For  the  methods  of  curing  herrings,  see  Book  X.  "  Preservation  of  Food." 

SuBSECT.  22. —  The  Pilchard  (Clupanodun  pilchardus,  T.inn.). 

2185.  The  pilchard  is  somewhat  allied  in  general  appeai-ance  to  the  herring,  but  is  thicker 
or  of  a  less  compressed  form,  the  back  more  elevated,  and  the  scales  much  larger  in  pro- 

portion. It  is  also  a  smaller  fish  than  the  herring,  but  larger  than  the  anchovy,  rarely 
exceeding  the  length  of  eight  inches.  Its  geographical  distribution  is  much  more  limited 
than  the  herring ;  instead  of  being  found  on  every  part  of  the  British  coast,  like  that  fish, 
it  occurs  in  this  country  in  great  numbers  only  on  the  shores  of  Devon  and  Cornwall. 
It  likewise  requires  a  warmer  climate  than  the  herring,  abounding  in  the  Mediterranean, 
and  the  coasts  of  Dalmatia,  from  which  Greece  and  Italy  are  partly  supplied.  Pilchards 
appear  usually  in  vast  shoals  off  the  Cornish  coasts  about  the  middle  of  July,  and  dis- 

appear in  the  beginning  of  winter,  though  a  few  return  again  after  Christmas.  Their 
winter  retreat  is  supposed  to  be  the  same  as  that  of  the  herring  in  the  deep  sea. 

2186.  Tlie  pilchard  fishery  is  a  very  productive  concern  on  the  coast  of  Cornwall,  where 
these  fish  are  cured,  with  salt,  for  exportation.  Their  appearance  on  the  coast,  and  their 
term  of  remaining,  is  irregular  ;  but  when  they  come,  they  often  appear  in  shoals  so 
large  and  dense  as  almost  to  exceed  belief.  The  shoals,  either  when  pursued  by  enemies 
or  from  other  causes,  crowd  occasionally  into  bays  and  harbours  in  enormous  quan- 

tities. In  1767  there  were  taken  in  St.  Ive's  Bay  .3000  hogsheads  of  pilchards,  each hogshead  containing  3500  fish ;  at  another  time  10,000  hogsheads  were  caught  at  one time. 

In  Cornwall,  besides  the  great  number  of  persons  employed  in  the  fishery,  and  curing  the 
fish  with  salt  for  exportation,  the  poor  are  fed  by  them,  and  a  large  quantity  is  generally 
left,  sufficient  to  supply  a  valuable  manure  for  the  land.  The  pilchard  is  a  fat  oily  fish, 
more  so  than  the  herring,  and  oil  is  extracted  from  them  ;  but  the  Cornish  people,  never- 

theless, use  them  as  food,  and  many  prefer  them  to  the  herring.  They  make  a  pilchard 
pie  in  the  following  manner.  They  clean  the  white  part  of  some  large  leeks,  scald  them 
in  milk  and  water,  and  place  them  in  layers  in  a  dish,  putting  between  each  layer  two  or 
three  salted  pilchards  which  have  been  soaked  for  some  hours  the  day  before  ;  thawhole 
is  then  covered  with  a  good  plain  crust :  on  taking  the  pie  out  of  the  oven,  the  side  crust 
is  lifted  up  with  a  knife,  and  all  the  liquor  being  emptied  out,  its  place  is  supplied  with 
half  a  pint  of  scalded  cream.  Pilchards  are  not  brought  to  London  as  such,  but  the 
young  fry  are  often  sold  for  anchovies. 

E  e  2 
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SuBSECT.  23. — The  Sprat  {Clupea  sprattus,  Linn.) 

2187.  This  well-knowu  little  oily  fish  never  grows  to  a  larger  size  than  four  or  five 
inches  in  length.  It  is  a  -wandering  fish,  visits  our  shores,  and  continues  with  us  in  large shoals,  when  the  herring  and  other  fish  have  retired  to  the-  deep.  They  enter  the  river 
Thames  below  bridge  about  the  beginning  of  November,  and  leave  it  in  March  ;  and 
being  sold  at  a  low  price  are,  during  their  season,  a  great  relief  to  the  poor  of  the  capital. 
At  Gravesend  and  at  Yarmouth  they  are  cured  like  red  herrings.  They  are  sometimes 
pickled,  and,  when  managed  properly,  are  little  inferior  in  flavour  to  the  anchovy,  but  the 
bones  will  not  dissolve  like  those  of  the  latter.  In  Cornwall  the  true  sprat  is  very  rare  ; 
what  has  been  so  called  is  the  young  of  the  pilchard.  The  coasts  of  Kent,  Essex,  and 
Suffolk  are  the  most  productive  of  them.  There,  from  400  to  500  boats  are  employed 
during  the  winter ;  and  besides  the  immense  supply  to  the  inhabitants  of  London,  many 
thousand  tons  are  sold  at  from  sixpence  to  eightpence  per  bushel  to  farmers,  who  employ 
them  as  manure  to  the  land,  distributing  about  forty  bushels  over  an  acre ;  they  have  even 
been  sent  up  the  Medway  to  manure  the  hop  grounds  in  Kent. 

Sdbsect.  24.  —  WJiite  Bait  (Clupea  alosa.  Linn.). 

During  the  month  of  July  there  appears  in  the  river  Thames,  near  Blackwall  and 
Greenwich,  innumerable  multitudes  of  small  fish,  which  are  known  to  the  Londoners  by 
the  name  of  tvhite  bait.  They  are  esteemed  very  delicious  when  fried  with  fine  flour,  and 
occasion,  during  the  season,  a  vast  resort  of  persons  to  the  taverns  contiguous  to  the  places 
where  they  are  taken.  There  were  various  conjectures  about  this  fish ;  and  though  most 
of  them  terminated  in  a  supposition  that  they  are  the  fry  of  some  fish,  few  agreed  to  which 
kind  they  owe  their  origin.  Some  attributed  them  to  the  shad,  others  to  the  sprat,  the 
smelt,  or  the  bleak.  Mr.  Donovan,  in  his  "  History  of  British  Fishes,"  states  that  he 
had  ascertained  past  all  doabt  that  the  white  bait  is  the  fry  of  the  shad.  Mr.  Yarrell, 
however,  in  his  late  work  on  fishes,  contests  this  opinion,  and  maintains  that  the  white 
bait  is  a  species  distinct  from  every  other  fish.  It  is  supposed  that  the  parent  fish 
are  not  taken,  from  not  coming  up  high  enough  in  the  river.  \Miile  it  was  supposed 
that  white  bait  was  the  fry  of  other  fish,  and  that  using  small  nets  for  taking  them 
was  destructive  to  these  fish,  such  nets  were  forbidden  to  be  employed :  but  now 
that  the  subject  is  supposed  to  be  better  understood,  the  fishermen  resume  the  use  of  these 
nets  without  any  notice  being  taken  of  it,  and  white  bait  are  commonly  sold  in  London. 

SuBSECT.  25. —  The  Shad  {Clupea  alosa,  Linn.). 

2188.  The  shad  is  a  sea  fish  that  enters  our  rivers  in  May  in  order  to  spawn  ;  and  this 
accomplished,  it  returns  to  the  sea  by  the  end  of  July.  Great  numbers  are  taken  opposite 
the  Isle  of  Dogs  in  the  Thames,  but  they  are  in  little  repute.  The  usual  size  is  about 
twelve  inches  in  length, 

SuBSECT.  26.  —  The  Anchovy  {Clupea  enchrasicohts,  Linn.) 

2189.  The  little  fish  called  anchovy  is  less  used  with  us  as  food  than  as  affording  an 
agreeable  relish,  or  for  sauces  and  seasonings.  It  bears  a  considerable  resemblance  to  the 
sprat ;  and  its  general  length  is  from  three  to  four  inches,  or  at  the  utmost,  about  four 
inches  and  a  half.  It  is  found  in  greatest  plenty  in  the  Mediterranean,  but  also  in  the 
Northern  and  Atlantic  seas ;  and,  like  the  herring,  is  supposed  to  leave  the  deep  recesses 
of  the  sea,  approaching  the  shores  in  spring  for  the  purpose  of  depositing  its  spawn.  The 
great  fishery  of  anchovies  is  at  Gorgona,  a  small  isle  to  the  west  of  Leghorn  :  and  they 
are  likewise  caught  in  the  Zuyder  Zee  in  Holland,  where  their  fishing  is  a  very  pi-ofitaole 
branch,  and  many  thousand  barrels  are  annually  cured  at  Amsterdam,  Monickendam  &c., 
for  exportation.  They  are  taken  in  vast  quantities,  and  prepared  for  sale  by  salting  and 
pickling  ;  they  are  put  into  salt  as  soon  as  they  are  taken,  while  still  alive.  The  bones 
dissolve  in  boiling.  The  anchovy  has  been  observed  (and  Mr.  Yarrell  says  more  fre- 

quently than  is  usually  supposed)  on  the  English  coast.  It  is  stated  by  Mr.  Crouch  that 
the  anchovy  abounds  on  the  Cornish  coast  towards  the  end  of  siimmer,  and  that  sufiicient 
might  be  procured  to  supply  Great  Britain  if  attention  were  directed  to  the  fisherj'  in 
October  and  November.  Anchovies  should  be  chosen  small,  fresh  pickled,  white  outside 
and  red  within.  Their  backs  should  be  round,  not -flattened.  The  head  being  bitter  is 
removed  in  pickling. 

2190.  The  sardine  is  a  fish  so  called  in  the  Mediterranean,  flatter  in  the  back  and 
larger  than  anchovies,  and  is  frequently  substituted  for  them  ;  but  it  is  much  inferior  to 
the  real  anchovy  ;  it  is  said  by  some  naturalists  that  the  sardine  is  no  other  than  a  small 
pilchard. 
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2191  It  is  known  that  many  adulterations  are  practised  with  anchovies  in  England,  such 

as  putting  anchovy  liquor  upon  pickled  sprats  or  pilchards  ;  and  as  the  red  colour
  is  con- 

sidered essential,  red  lead,  a  poisonous  substance,  has  been  employed  to  colour  it ;  others 

colour  them  ̂ vith  cochineal  or  red  bole.  It  will  be  prudent,  therefore  to  procure 

anchovies  fresh  as  they  come  over  from  Gorgona,  and  to  take  care  that  the  flesh  itself  is 

red  which  is  not  the  case  with  the  sprat.  Anchovies  are  offered  for  sale  in  London  at  the 

rate  of  30*.  the  double  barrel,  of  38  to  40  lbs.,  or  16.5.  the  single  barrel.  They  will  keep 
lon-T  if  covered  with  brine,  but  soon  spoil  if  exposed  to  the  air.  ^    .  , 

oi9-^  Essence  of  anchovies  is  most  liable  to  be  adulterated.  It  may  be  made  in  the 
foUowin'^  manner  :  Take  three  pounds  of  anchovies,  pulp  them  through  a  fine  hair  sieve  ; 

boil  the  bones  with  salt  and  water,  seven  ounces  of  salt  to  six  pints  of  water;  strain,  and 

add  seven  ounces  of  flour ;  then  pass  the  whole  through  a  sieve.  This  should  produce  one 

gallon  of  the  essence.  No  colouring  pigment  should  be  added,  though  this  is  directed 

in  most  of  the  receipts  ;  all  of  them  spoil  the  flavour  of  the  anchovy.  The  addition  of 

lobsters'  eggs  will,  however,  not  only  be  harmless,  but  will  improve  the  flavour,  and,  says 

the  "  Cook's  Oracle,"  is  the  only  rouge  to  be  recommended. 

SuBSECT.  27  Tlie  Doni,  or  John  Dory  {Zeasfaber,  Linn.). 

2193.  This  fish  is  probably  so  named  from  the  French  doree,  gilded,  in  consequence 

of  its  golden  yellow  colour.  It  is  a  rare  fish  in  general,  though  sometimes  taken  in  pro- 
fusion on  the  Cornish  and  Devonshire  coasts  :  the  average  weight  is  about  five  pounds ; 

but  some  specimens  sent  to  the  London  market  have  been  twice  as  much.  It  appears  to 
be  a  wandering  fish,  and  is  in  high  estimation  for  the  table  :  the  flesh,  when  dressed,  is  of 
a  clear  white.  Most  of  those  purchased  in  London  are  brought  by  land-carriage  from 
Plymoalh  and  other  parts  of  the  Devonshire  coast.  Being  a  ground  fish,  they  are  not 
the  worse  for  keeping  till  the  second  or  third  day.    When  fresh  caught  they  are  tough. 

SuBSECT.  28. —  The  Sturgeon  (Accipenser  sturio,  Linn.). 

2194.  This  is  one  of  those  fishes  that  migrate  from  the  sea  to  fresh  water:  the  former 
serves  for  its  production ;  but  it  never  goes  to  any  great  distance  from  land,  and  it  is 
only  in  large  rivers  that  it  grows  to  its  usual  size.  It  is  found  in  the  ocean,  in  the 
Baltic,  the  Mediterranean,  Black  Sea,  Caspian,  and  in  prodigious  numbers  in  the  large 
rivers  which  flow  into  them.  The  greatest  sturgeon  fishery  is  at  the  mouth  of  the 
Volga  in  the  Caspian  Sea.  This  fish  is  likewise  abundant  in  the  rivers  of  North 
America,  and  there  are  regular  fisheries  in  the  river  Garonne,  on  the  coast  of  France : 
occasionally  it  is  taken  in  the  Thames,  and  is  one  of  those  fishes  considered  as  only  royal 
property.  The  rivers  Eske  and  Eden  afford  large  sturgeon  ;  the  form  of  the  fish  is 
lengthened  and  slender,  with  a  long  projecting  snout;  its  body  is  defended  by  hard 
scales,  and  bony  tubercles ;  the  mouth  is  small,  placed  beneath,  and  is  without  teeth.  It 
is  a  very  strong  vigorous  fish,  grows  frequently  to  the  length  of  five  or  six  feet,  continu- 

ing to  grow  as  long  as  it  lives,  and  has  been  known  to  attain  the  length  of  twenty  feet. 
Those  brought  to  the  London  market  commonly  measure  from  four  to  eight  feet,  and 
sometimes  weigh  nearly  300  pounds.  Notwithstanding  its  size,  it  is  said  to  be  of  a  mild 
character,  feeding  on  small  fish  and  worms.  It  is  extremely  fertile,  one  fish  containing 
300,000  eggs. 

2195.  It  belongs  to  the  class  of  fishes  whose  bones  are  entirely  cartilaginous,  and  its  flesh 
is  much  esteemed,  being  delicate,  firm,  and  white  as  veal,  which  indeed  it  resembles  so 
much,  that  slices  of  sturgeon  dressed  in  the  manner  of  veal  cutlets  are  scarcely  to  be 
distinguished  from  them,  but  by  a  superadded  flavour,  somewhat  like  that  of  the  scallop 
shell-fish.  Sturgeon  pies  are  much  like  meat  pies ;  the  flesh  is  sometimes  roasted  on  a 
spit,  like  meat,  and  is  excellent  stewed  with  gravy,  and  made  into  soup.  Sturgeon  is 
rare  in  the  London  market,  where  it  sells  for  \s.  or  Is.  Gd.  per  pound.  Its  season  is  the 
winter  and  spring.  As  it  can  seldom  be  had  fresh  with  us,  it  is  brought  pickled  from 
the  Baltic  and  North  America  ;  those  cured  at  Pillau  are  the  best. 

The  sturgeon  was  in  high  repute  among  the  Greeks  and  Romans,  and  Pliny  states  that 
it  was  brought  to  table  with  great  pomp,  accompanied  with  music,  and  ornamented  with 
garlands  of  flowers. 

2196.  Caviare  is  a  favourite  food  of  the  Russians,  prepared  from  the  hard  roes  of  the 
sturgeon  chiefly  ;  the  roe  is  cleaned  from  the  strings  and  fibres,  steeped  in  strong  brine, 
or  salt  pickle.  It  is  then  dried,  and  pressed  into  casks  or  tubs,  and  formed  into  small  cakes 
about  an  inch  thick,  and  three  or  four  inches  in  breadth.  The  red  caviare  is  salted  and 
smoked.  The  fishery  of  the  sturgeon,  for  this  purpose,  is  extremely  profitable  to  those 
engaged  in  it,  and  likewise  to  the  government  of  Russia.  Caviare  is  used  by  that  nation 
as  an  article  of  food  in  the  long  Lent  of  the  Greek  church,  and  on  the  fast  days,  which 
they  observe  with  great  strictness :  it  is  exported  for  the  same  purpose  to  Italy  and  Ger- 
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many.  It  also  finds  its  way  occasionally  to  the  English  table.  It  has  lately  been  brought nearly  fresh  to  London,  in  the  same  state  as  it  is  used  at  Riga  and  Petersburgh  and 
may  be  had  at  Mr.  J5all's  Italian  warehon.se,  New  Houd  Street,  at  fifteen  shillings'  per cask  ot  three  pounds.  To  be  good,  caviare  should  be  of  a  reddish-hrown  colour,  and 
very  dry.  It  is  eaten  alone,  or  with  oil  and  lemon,  or  vinegar,  or  with  a  sauce  and  pickle like  anchovies.  The  best  caviare,  as  well  as  the  best  isinglass,  is  made  by  the  Cossacks on  the  river  Ural.  In  winter,  the  roe  is  eaten  fresh,  and  it  is  reckoned  that  the  less  salt 
put  with  it  the  better;  but  without  some,  it  will  not  keep. 

2197.  Tlic  Slerlet  is  a  smaller  species  of  sturgeon,  seldom  exceeding  the  length  of  three 
feet.  It  is  found  in  the  Caspian  Sea,  and  in  some  of  the  Russian  rivers,  and  is  highly celebrated  for  the  delicacy  of  its  flesh.  It  is  recorded  of  Prince  Potemkui  of  Russia,  that 
in  seasons  when  the  sterlet  was  unusually  scarce,  he  had  been  known  to  have  given  three hundred  rubles  for  a  tureen  of  sterlet  soup.  The  caviare  prepared  from  the  roe  of  the 
sterlet  is  a  dainty  still  more  expensive,  and  is  said  to  be  almost  exclusively  confined  to the  use  of  Russian  royalty. 

SuBSECT.  29. —  The  Tunny  (^Thynnus  vulgaris,  Linn.). 
2198.  This  fish  rarely  appears  upon  the  English  coast;  but  abounds  in  the  Mediter- 

ranean, and  is  occasionally  taken  among  the  western  isles  of  Scotland.  It  is  a  large  fish, 
three  or  four  feet  in  length,  and  sometimes  much  more.  The  flesh  is  considered  very 
delicious,  and  something  between  fish  and  meat ;  it  is  as  firm  as  sturgeon,  but  finer  fla- 

voured.   In  France  it  is  much  used  and  dressed  in  a  great  variety  of  ways. 

SuBSECT.  30. —  The  Sea  Lamprey  {Petromyzon  marinus,  Linn.). 

2199.  The  lamprey  is  a  singular  fish.  In  its  general  appearance  it  approaches  the 
eel  tribe,  and  is  distinguished  by  seven  holes,  like  shot  holes,  on  each  side  of  the  head, 
which  are  breathing  holes.  The  generality  of  British  specimens  are  from  twenty  to 
twenty-eight  inches  in  length.  This  fish  is  an  inhabitant  of  the  ocean,  ascending  rivers 
chiefly  during  the  latter  part  of  winter  and  the  early  months  of  spring,  and,  after  a 
residence  of  a  few  months  in  fresh  water,  it  again  returns  to  the  sea.  When  in  motion, 
it  is  observed  to  swim  with  considerable  vigour  and  rapidity  ;  but  it  is  more  commonly 
seen  attached  by  the  mouth  to  some  large  stone  or  other  substance,  the  body  hanging  at 
rest,  or  obeying  the  motion  of  the  current  :  so  strong  is  the  power  of  adhesion  by  this 
animal,  that  a  stone  of  the  weight  of  more  than  twelve  pounds  may  be  raised  without 
forcing  the  fish  to  forego  its  hold.  Like  the  eel,  it  is  remarkably  tenacious  of  life ;  the 
several  parts,  when  cut  in  pieces,  will  long  continue  to  move  ;  and  the  head  will  strongly 
attach  itself,  for  several  hours,  to  a  stone,  though  the  greater  part  of  the  body  be  cut  away 
from  it. 

The  lamprey  belongs  to  the  class  of  fishes  whose  hones,  instead  of  being  hard,  are  mere 
cartilage  ;  its  spine  is  quite  soft,  without  any  protuberances.  For  many  ages  it  has  main- 

tained its  credit  as  an  exquisite  dainty,  and  has  uniformly  made  its  appearance  at  the  most 
splendid  of  our  entertainments.  The  death  of  King  Henry  I.  is  attributed  to  a  too  luxuri- 

ant indulgence  in  this  his  favourite  dish.  It  still  continues  to  be  in  high  esteem,  and  we 
are  told  by  Mr.  Pennant,  that  the  city  of  Gloucester  continues  to  send  yearly,  at  Christ- 

mas, a  present  of  a  rich  lamprey  pie  to  the  king.  It  is,  notwithstanding,  by  some  con- 
sidered not  to  be  wholesome  food.  Lampreys  are  most  in  season  during  March,  April, 

and  May,  and  are  observed  to  be  much  more  firm  when  just  arrived  from  sea  than  when 
they  have  been  a  considerable  time  in  fresh  water.  They  are  found  in  several  of  the 
British  rivers,  but  that  which  is  the  most  celebrated  for  them  is  the  Severn.  In  the 
raouths  of  the  larger  of  the  European  rivers,  they  are  sometimes  taken  in  such  quantities, 
that  it  is  impossible  to  use  them  in  their  fresh  state ;  they  are  therefore  grilled  and  mode- 

rately salted,  and  afterwards  barrelled  up  for  sale,  with  the  addition  of  vinegar  and  spices, 
or  potted.  Lampreys  are  dressed  in  several  ways  ;  they  are  boiled,  roasted,  fried,  baked, 
in  pies,  or  salted  and  dried  for  keeping. 

2200.  The  River  Lamprey,  or  Lampern  {Petromyzon  fliiviatilis.  Linn.).  This  species 
is  smaller  than  the  last,  and  though  found  chiefly  in  the  rivers,  likewise  visits  the  sea. 
It  is  caught  in  considerable  quantities  in  the  Thames,  the  Severn,  and  the  Dee.  It  is 
more  plentiful  than  the  greater  lamprey. 

SuBSECT.  31  .  Tlie  Weaver. 

2201.  The  great  loeaver,  or  the  sen  cat  of  Sussex,  generally  measures  about  twelve 
inches  in  length,  swims  near  the  bottom,  and  is  remarkable  for  living  a  long  time  after 
it  is  taken  out  of  the  water.  It  is  also  armed  with  very  sharp  spines,  which  inflict  wounds 
difficult  to  heal,  except  friction  with  oil  be  used.  The  fishermen  consequently  cut  ofT 
these  spines  previous  to  bringing  them  to  market.  They  arc  a  sort  of  marine  perch,  and 
arc  excellent. 
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■  2202.  The  lesser  weaver  is  more  comuion  on  our  coasts  than  the  great  weaver,  and 

having  the  faculty  of  striliing  -with  its  sharp  spines  is  often  called  the  sling  Jlsli. 

SuBSECT.  32.  —  The  Wolf  Fish,  or  Sea  Cat  (Annarrkichas  lupus.  Linn.). 
2203.  This  is  almost  exclusively  a  northern  fish,  taken  in  the  north  of  Europe,  the  Orkneys,  and  the  coasts 

of  Yorkshire  ami  Norfolk.  It  h;is  a  ferocions-looking  head,  rcsemliling  a  cat,  and  is  furnished  with  strong 
teeth  with  which  it  indicts  severe  wounds.  Udoes  much  mischief  to  the  Bshermcn's  nets.  Those  who  have 
eateii'it  describe  it  as  delicious ;  but  few  can  overcome  the  |)rejudice  excited  by  its  appearance.  The  skin  is 
very  thick  and  strong,  and  is  converted  by  the  northern  people  into  very  durable  bags. 

SuBSECT.  33.  —  T7ie  Basse. 

2204.  T/ie  basse  is  a  marine  perch,  found  along  the  whole  line  of  the  southern  coast  of  England,  and  in  the 
Bristol  and  St.  George's  channels  ;  also  occasionally  on  the  coast  of  Scotland.  The  ordinary  size  of  this  fish 
is  from  twelve  to  eighteen  inches  in  length,  though  it  sometimes  attains  fifteen  pounds  in  weight.  They- feed  upon  small  fish  and  Crustacea;,  and  are  caught  by  angling  as  well  as  the  net.  On  the  Kentish  coast  they 
are  known  by  the  name  oS  sen-dace.  They  generally  spawn  near  the  mouths  of  rivers,  and  live  very  well  In 
Mr.  Arnold's  fresh  water  lake  in  Guernsey.  They  are  fish  of  a  good  flavour,  although  by  some  reckoned coarse. 

SuBSECT.  34.  —  The  Sea  Bream  (Pagellus  centradontus,  Cuv.). 

2205.  This  is  not  an  uncommon  fish  on  the  south  coast  of  England,  and  may  be  fre- 
quently seen  during  the  summer  in  the  fish-market  of  Hastings  :  they  are  abundant  in 

Cornwall.  The  young  fish  are  commonly  known  by  the  name  of  chads ;  and  it  is  said 
that  the  fish  spawns  twice  in  the  year.  It  is  not  much  in  esteem  for  the  tcble.  Mr.  Yarrell 
recommends  the  following  as  the  best  mode  of  dressing  the  sea  bream  :  — "  When 
thoroughly  cleaned,  the  fish  should  be  wiped  dry,  but  none  of  the  scales  should  be  taken 
off.  In  this  state  it  should  be  broiled,  turning  it  often,  and  if  the  skin  cracks,  flour  it  a 
little  to  keep  the  outer  case  entire.  When  on  table,  the  whole  skin  and  scales  turn  off 
without  difficulty,  and  the  muscle  beneath,  sat\irated  in  its  own  natural  juices,  which  the 

outside  covering  has  retained,  will  be  of  good  flavom-." 

StTBSECT.  35. —  The  Lump  Sucker  (^Cyclopterus  lumpus.  Linn.). 

'  2206.  This  fish  is  sometimes  seen  at  the  fishmongers',  hung  up  as  a  curiosity.  It  is 
'  eatable,  but  has  no  particular  good  quality. 

SuBSECT.  36.  —  Dog  Fish  (Squalus  canicular,  S.  Catulus,  Linn.). 

2207.  These  fish  belong  to  the  shark  tribe,  and  several  species  aboimd  on  our  coasts, 
where  they  are  very  destructive  to  the  fish,  being  extremely  voracious.  They  are  taken 

I  frequently  in  the  nets  with  other  fish,  but  are  seldom  used  as  food,  being  very  full  of  oil, 
:  and  strong  tasted  ;  nevertheless,  in  the  northern  parts  of  the  kingdom,  as  in  the  Orkney 
:  and  Shetland  Islands,  they  are  dried  in  the  smoke,  and  even  looked  upon  as  dainties  by 
I  the  poorer  sort  of  inhabitants. 

SdBSECT.  37.  —  TJie  Whale. 

2208.  The  whale  being  the  largest  of  all  animals,  we  miglit  suppose  that  its  flesh  is  too  coarse  for  food  : 
I  that,  however,  is  not  the  case.  This  animal,  being  one  of  tlie  mammiilia,  suckling  its  young  with  milk,  and 
I  breathing  air  without  separ.ating  it  from  the  water  hy  means  of  gills,  is  not  properly  a  fish,  and  its  flesh  is 
1  much  like  beef.  Parts  of  the  animal,  particularly  about  the  tail,  are  said  not  to  be  contemptible  as  food  even 
1  by  those  w'bo  are  not  pressed  by  hunger;  and  some  species,  as  the  spermaceti  wliale,  are  very  generally (  consumed  by  the  Greenlanders,  and  other  inhabitants  of  the  arctic  regions.  ^ 

SuBSECT.  38.  —  The  Porpoise. 
2209.  The  porpoise  was  once  a  favourite  at  the  tables  of  the  great  in  this  country,  and  was  eaten  with 

1  a  sauce  composed  of  vinegar,  bread-crumb,  and  sugar.  The  flesh  of  the  young  has  been  compared  to  vcal ; 
1  but  at  present,  instead  of  its  being  *'  food  for  kings,"  not  a  beggar  will  touch  it.  ' 

SuBSECT.  39.  —  The  Dolphin. 
2210.  The  dolphin,  though  celebrated  by  the  poets  for  its  gambols,  does  not  appear  to  be  at  present  as  much 

iTalued  as  formerly,  when  we  read  of  an  English  feast  consisting  of  a  "  roasted  dolphin  with  proper  sauce." 

Sect.  III. 

I-RESH-WATER  FISH. 

SuBSECT.  1  The  Salmon  {Salmo  sulur.  Linn), 

221 1.  The  salmon  is  styled  by  M'alton,  the  celebrated  angler,  "  king  of  fresh-water  fish." 
lit  is  to  be  found  all  over  the  north  of  Europe  and  Asia,  from  Britain  to  Kamtschatka 
I  but  never  ventures  into  the  warm  latitudes  :  it  has  been  met  with  on  the  coasts  of  Green- 
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land,  and  lias  been  seen  in  some  of  the  rivers  of  France,  but  none  have  been  caught  so far  south  as  the  Mediterranean.  ^ 
2212.  It  is  a  migratori/ fish,  and  annually  ascends  rivers  in  large  shoals  for  the  purpose ot  spawning;  but  it  is  only  to  be  found  in  such  rivers  as  communicate  with  the  sea  in consequence  of  which  it  is  by  some  considered  as  a  sea  fish.  The  Romans  were  well 

acquainted  with  it,  and  our  English  name  is  borrowed  from  their  salmo.  The  long  migration of  the  salmon  just  before  the  spawning  season  forms  an  interesting  part  of  their  history It  IS  certain  they  receive  the  principal  part  of  their  food  in  the  sea,  but  it  appears  that 
the  ova  or  eggs  can  only  be  hatched,  and  the  young  fish  live,  in  fresh  water;  in  the  early 
period  of  a  salmon's  existence,  salt  water  being  fatal  to  it :  also  that  the  causes  of  the alternate  migrations  of  salmon  are  the  impulse  of  propagation,  and  the  search  after  food. 
In  their  debilitated  condition  after  spawning,  when  they  are  "out  of  season,"  they  betake themselves  to  the  deep  sea,  in  which  their  haunts  are  not  known. 

Having  recovered  their  vigour,  they  crowd  in  shoals  towards  the  coast,  and  roam  about 
in  the  estuaries  until  the  autumnal  floods  entice  them  to  enter  the  rivers.  While  thus 
detained  on  the  coast  and  in  the  estuaries,  they  are  pursued  and  preyed  upon  by  numer- 

ous herds  of  seals  and  grampuses,  which  consume  many  more  than  fall  to  the  lot  of  the 
fishermen.  The  early  run  fish  are  in  good  condition,  the  roe  being  still  small,  and  they then  mount  towards  the  higher  and  more  distant  branches  of  the  river. 

In  ascending  the  rivers  they  not  only  make  their  way  against  the  most  rapid  currents, 
but  overcome  obstacles  that  might  be  supposed  insurmountable.  When  they  arrive  at  a 
waterfall  or  a  weir,  they  leap  out  of  the  water  to  get  over  it.  The  salmon  leap  at  Leixlip  on 
the  LiflFey  is  thirty  feet  high.  When  there  is  little  water  in  rivers  they  cannot  ascend,  and 
are  obliged  to  take  advantage  of  freshes.  Towards  August  and  September  the  roe  has 
acquired  such  a  size  as  to  render  the  fish  nearly  useless  as  food,  and  greatly  to  limit  the 
extent  of  its  migrations. 

Having-  arrived  at  a  suitable  spawning  ground,  for  which  they  prefer  a  gravelly  bottom, 
the  salmon  pair,  and  proceed  to  the  shallow  pebbly  fords  at  the  top  and  bottom  of  pools,  and 
then,  in  company,  make  their  spawning  bed,  which  sometimes  reaches  from  twelve  feet' 
in  length  to  ten  in  breadth.  This  bed  is  furrowed  by  the  parent  fish  working  up  against 
the  stream,  and  the  spawn  is  deposited  and  covered  at  the  same  time.  This  process  fre- 

quently occupies  more  than  a  week,  during  which  the  eggs  deposited  by  a  single  fish 
sometimes  amount  to  the  astonishing  number  of  20,000  !  This  spawning  season  extends 
from  the  end  of  October  to  the  beginning  of  February,  and  occurs  nearly  about  the  same 
time  throughout  all  the  rivers  of  the  United  Kingdom ;  and  during  this  period  salmon  is 
wholly  unfit  for  food. 

The  parent  fish,  having  thus  accomplished  the  important  purposes  of  their  migration 
into  the  river,  now  retire  into  the  deepest  pools,  where,  after  remaining  a  considerable 
time,  they  direct  their  course  towards  the  sea,  chiefly  during  the  months  of  February, 
March,  and  April,  the  male  fish  appearing  to  migrate  earlier  than  the  females. 

The  eggs  of  the  salmon  remain  in  the  gravel  for  several  months,  exposed  to  the  influ- 
ence of  running  water;  and  in  the  course  of  the  month  of  March  the  fry  are  hatched.  At 

first  they  are  less  than  an  inch  in  length;  but  upon  leaving  the  spawning  bed,  they  betake 
themselves  to  the  neighbouring  pools,  where  they  speedily  increase  to  two  or  three  inches. 
They  then  appear  in  incredible  numbers,  and  descend  to  the  sea,  in  April,  May,  and  June. 
It  is  said  that  on  first  meeting  with  the  tide,  they  remain  some  days  in  the  brackish  water 
till  they  get  inured  to  the  change. 

At  different  periods  of  their  progress,  the  young  fry  have  received  different  names,  and 
there  have  been  doubts  whether  they  all  belong  to  the  salmon  or  to  other  fish.  When  under 
two  pounds  weight  they  are  called  by  some  London  fishmongers  salmon  peel;  and  when 
larger,  but  under  a  year  old,  they  are  termed  grilse.  These  fish  of  the  year  breed  during 
the  first  winter,  and  return  from  the  sea  next  spring  with  the  roe  enlarged,  as  has  been 
described,  for  the  purpose  of  spawning,  accompanied  generally  by  the  parent  fish,  when 
the  season  of  fishing  commences,  and  they  are  considered  to  be  best  as  food,  prior  to  their 
entering  the  fresh  water. 

Thus  the  salmon  passes  the  summer  in  the  sea,  or  near  the  mouth  of  an  estuary ;  in 
autumn  they  push  up  rivers ;  in  winter  they  inhabit  the  pure  fi-esh  water :  and  in  spring 
descend  again  to  the  sea.  From  their  regular  change  every  year  fVom  salt  water,  it 
might  be  supposed  that  they  could  not  be  bred  and  kept  altogether  in  a  fresh-water  lake. 
The  experiment,  has  however,  been  tried  with  success,  but  it  is  said  that  the  fish  is  inferior 
in  flavour  to  those  which  have  access  to  the  sea. 

22J3.  When  the  salmon  is  in  the  sea,  and  about  to  enter  the  rivers  for  the  purpose  of 
spawning,  or  shortly  after  entering  the  rivers,  it  is  in  the  highest  perfection ;  the  flesh  is  firm 
and  of  a  fine  red  colour,  and  the  flavour  excellent.  The  sides  are  of  a  bright  silvery 
hue,  with  few  dark  spots :  great  numbers  are  caught  at  that  time. 

When  the  fish  has  spawned  and  is  returning  to  the  sea  they  have  fallen  off  in  condition; 
the  colour  has  become  dull,  and  the  sides  are  streaked  all  over  with  red  and  dark  spots ; 
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the  rays  of  their  skin  are  jagged  and  torn,  part  of  their  scales  are  torn  off,  and  tlieir  gills 
are  sometimes  infested  with  parasitical  fresh-water  worms,  which  stick  to  them,  and  which 
they  get  rid  of  in  the  sea.  At  this  time  they  are  not  wholesome,  and  are  supposed  to  be 
productive  of  disease.  This  circumstance,  however,  is  not  sufficient  to  prevent  those  who 
have  an  opportunity  from  catching  and  eating  the  fish  in  that  state  :  and  the  legislature 
has  found  it  necessary  to  fix  the  periods  at  which  salmon  fishing  is  lawful.  When  they  first 
arrive  at  the  rivers  from  the  sea,  an  insect,  called  the  salt-water  louse,  is  found  adhei'ing 
to  their  sides,  and  is  a  proof  that  the  fish  is  in  season.  Although  this  subject  has 
excited  so  much  interest,  and  been  so  carefully  studied,  yet  so  difficult  is  it  to  acquire 
an  accurate  knowledge  of  fish,  that  the  habits  of  the  salmon  are  still  involved  in  some 
obscurity.  It  has  been  said  that  every  salmon,  when  wishing  to  return  to  fresh  water 
after  having  been  in  the  sea,  goes  up  the  same  river  in  which  he  was  spawned,  and  that 
each  river  has  its  own  fish ;  but  this  is  improbable :  perhaps  each  fish  may  prefer  his  own 
river,  but  that  he  can  find  it  always  is  unlikely. 

The  salmon  is  a  voracious  feeder,  and  its  food  consists  of  small  fishes  and  marine  insects. 
It  increases  rapidly  in  size  while  in  the  sea,  where  it  finds  the  greatest  abundance  of  food. 

It  is  thought  that  the  breed  of  salmon  is  decreasing  in  Britain,  from  the  amazing  number 
that  are  killed  in  ascending  to  spawn,  and  from  the  want  of  protection  of  the  fisheries. 

2214.  The  chief  salmon  fisheries  in  Europe  are  along  the  coasts  of  England,  Scotland, 
Ireland,  and  the  Baltic.  The  fish  is  generally  taken  by  nets,  and  also  in  the  rivers,  by  a 
kind  of  locks  called  weirs.  Near  Whitehaven  they  are  also  speared.  As  they  are  caught 
in  rivers  and  estuaries,  the  salmon  fisheries  are  chiefly  private  property.  The  consump- 

tion of  this  fish  in  the  metropolis  is  immense,  and  the  London  market  is  supplied  princi- 
pally from  the  rivers  of  the  northern  part  of  the  island.  Formerly  salmon  was  caught  in 

the  Thames  in  abundance,  and  this  was  reckoned  the  finest ;  but  since  the  water  has  been 
deteriorated  by  numerous  sewers  and  gas  works,  this  fish  no  longer  frequents  the  river. 
The  salmon  of  the  Severn  and  Wye  is  excellent,  and  is  first  in  season  of  any  in  England. 
Formerly  such  part  of  the  salmon  of  the  North  as  could  not  be  consumed  at  home  was 
pickled  and  kitted  after  being  boiled,  and  was  in  this  state  sent  up  to  London,  under  the 
name  of  Newcastle  salmon.  Within  the  memory  of  many  now  living,  salted  salmon 
formed  a  material  article  of  household  economy  in  all  the  farm-houses  in  the  vale  of  the 
Tweed  ;  insomuch  that  in-door  servants  used  to  stipulate  that  they  should  not  be  obliged 
to  take  more  than  two  weekly  meals  of  salmon.  Its  ordinary  price  was  then  2s.  a  stone 
of  19  lbs.  At  present  an  immense  quantity  is  taken  in  the  Tweed,  and  is  sent  to  London 
by  the  Berwick  smacks.  The  fishing  in  the  Tweed  begins  on  November  30th,  but  there 
are  few  taken  till  after  Christmas  ;  and  it  ends  at  Michaelmas.  Salmon,  like  all  fish  that 
swim  near  the  surface  of  the  water,  cannot  be  eaten  too  fresh ;  its  fine  flavour  diminishes 
rapidly  after  capture. 

2215.  About  the  year  1788  the  method  was  first  resorted  to,  now  so  much  practised,  of 
packing  salmon  in  ice  to  preserve  it,  which  enables  the  proprietors  of  the  fisheries  at  a  dis- 

tance to  send  it  to  London  in  a  fresh  state  ;  and  salmon  preserved  in  this  manner  is  now 
despatched  in  fast  sailing  vessels  from  the  Spey,  the  Tay,  the  Tweed,  the  Dee,  and  other 
rivers  of  Scotland.  This  has  amazingly  altered  the  price  of  the  fish,  and  increased  the 
value  of  the  fisheries.  Ice-houses  are  now  built  at  the  several  rivers,  to  keep  the  fish  in 
until  the  time  for  sending  it  arrives.  A  great  deal  of  fish  is  often  spoilt  by  this  mode, 
and  the  flavour  is  materially  injured  by  freezing.  There  are  also  salmon  fisheries  in 
some  of  the  English  and  Irish  rivers,  but  inferior  to  those  of  Scotland.  The  price  of 
salmon  in  the  season  in  London  is  frequently  as  low  as  9d.,  and  even  6rf.,  per  lb. 

2216.  Salmon  is  cured  or  preserved  in  various  ways,  —  salted  or  pickled,  and  dried.  For 
the  method  of  pickling  salmon,  see  Book  X.  "  Preeervation  of  Food." 

2217.  As  food,  salmon,  when  in  high  perfection,  is  one  of  the  most  nutritive  and 
delicious  of  our  fish ;  but  as  it  is  very  oily  it  is  rather  heating,  and  with  some  persons 
not  very  digestible  ;  with  most  constitutions  it  requires  the  addition  of  condiments,  as 
Cayenne  pepper  and  vinegar.  It  is  thought  by  some  that  the  addition  of  shrimp,  lobster, 
and  other  rich  sauces,  with  which  it  is  usually  eaten,  increases  its  indigestibility ;  but 
there  does  not  appear  to  be  any  distinct  knowledge  on  this  subject,  so  much  depending 
upon  peculiarity  of  constitution.  It  requires  to  be  very  well  boiled,  otherwise  it  is  un- 

wholesome ;  and  when  in  the  best  condition  and  season,  it  has  a  fine  curdy  matter  between 
the  flakes,  which  is  a  proof  of  its  perfection,  and  the  flavour  is  then  very  much  superior  : 
but  this  is  seldom  seen,  except  near  to  the  places  where  it  is  caught,  as  it  melts- away  in keeping. 

2218.  When  the  salmon  runs  from  six  to  ten  pounds  they  are  very  good  fish,  and  make 
handsome  dishes  sent  to  table  whole  :  but  by  a  late  act  of  parliament  no  salmon  is  per- mitted to  be  sold  by  the  fishmonger  of  less  than  6  lbs.  weight,  to  prevent  the  destruction of  the  breed. 

mo.  nyjlnd  the  foUowing  account  of  the  perjccl  mode  qf  cooking  llic  fish  in  Sir  Humplirv  Daw's  "  S-,1 
roonia.      We  must  now  prepare  liim  for  the  pot.    Give  him  a  stunning  blow  on  the  head  to  deprive  him 
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of  sensation,  and  llicn  give  lilm  a  transverse  cut  just  below  the  gills,  and  crimp  him  by  cutting  to  the  bone  on each  side,  so  as  almost  to  divide  him  Into  slices  ;  and  now  hold  hini  by  the  tall  that  he  may  bleed.  There  is 
a  small  S|)ring,  I  see,  close  under  that  bank,  which,  I  dare  say,  has  the  mean  temperature  of  the  atmosphere 
in  this  clnnato,  and  is  much  under  80°, —  place  him  there,  .ind  let  him  remain  for  ten  minutes,  and  then  carry him  to  the  pot,  and  let  the  water  and  salt  boil  furiously  before  you  put  in  a  slice,  and  give  time  to  the  water 
to  recover  its  heat  before  you  tlirow  iu  another,  and  so  with  the  whole  fish,  and  leave  the  head  out.  and  throw 
in  the  thickest  pieces  first." 
The  rationale  of  this  process  of  crimping  is  thus  given;  "  I  conclude,  that  the  fat  of  salmon  between  the 

flakes  is  mixed  with  much  albumen  and  gelatine,  and  is  extremely  liable  to  decompose,  and  by  keeping  it cool  the  decomposition  is  retarded,  and  l)y  the  boiling  salt  and  water,  which  is  of  a  higher  temperature  than 
that  of  common  boiling  water,  the  albumen  is  coagulated,  and  the  curdiness  preserved.  The  crimping,  by 
preventing  the  irritability  of  the  fibre  from  being  gradually  exhausted,  seems  to  preserve  it  so  hard  and  crisp, 
that  it  breaks  under  the  teeth  ;  and  a  fresh  fish  not  crimped  is  generally  trout." Salmon  crimped  in  this  manner,  which  preserves  the  natural  taste,  should  have  no  other  sauce  than  a 
spoonful  of  the  salt  and  water  in  which  it  has  been  boiled,  with  the  addition  of  a  little  lemon  juice  (or,  if  that 
cannot  be  had,  vinegar)  and  pepper.  Some  persons,  however,  object  to  the  curdy  state  of  the  fish,  and 
prefer  it  when  it  has  been  kept  for  a  day  or  two,  when  the  curd  has  partly  softened  into  oil,  which  gives  a 
richer  taste." 

2220.  Salmon  is  seldom  taken  by  the  angler  in  the  south  part  of  Britain ;  but  in  Scotland, 
as  well  as  in  Ireland  and  Wales,  fishing  it  by  the  line  is  much  practised,  and  affords 
much  amusement. 

SuBSECT.  2. —  The  Salmon  Trout  (Salmo  triitta,  Linn.). 

2221.  This,  called  also  the  sea  trout,  appears  to  connect  the  salmon  and  the  tront.  It, 
like  the  salmon,  frequents  both  the  sea  and  rivers,  ascending  the  latter  to  spawn.  It  is 
chiefly  found  in  the  rivers  of  mountainous  countries,  and  is  frequent  in  Wales  and  the 
lake  district  of  England.    It  seldom  exceeds  a  foot  in  length,  but  is  a  very  delicious  fish. 

t 
SuBSECT.  3. —  The  Bull  Trout  (Salmo  eriox.  Linn.). 

2222.  This  fish  is  not  held  in  such  estimation  as  the  salmon  or  salmon  trout,  but 
sometimes  attains  the  weight  of  fifteen  or  even  twenty  pounds.  Few  are  sent  to  the 
London  market. 

SuBSECT.  4.  —  The  common  Trout  (Salmo  fario,  Linn.). 

2223.  This  fish  is  an  inhabitant  of  clear  and  cold  streams  and  lakes  in  most  parts  of 
Europe,  and  is  less  rich  and  oUy  than  the  salmon,  but  is  esteemed  a  great  delicacy 
for  the  table.  It  is  supposed  that  there  are  several  varieties ;  the  colour  of  the  flesh  of 
some  being  reddish,  of  others  yellowish,  and  of  some  it  is  white ;  the  first  are  generally 
preferred.  The  female  is  of  a  brighter  colour,  and  more  beautiful  than  the  male.  It 
swims  rapidly,  often,  like  the  salmon,  leaping  to  a  great  height  in  ascending  the  rivers. 
They  are  in  season  during  the  summer  months,  or  from  the  end  of  February  till  August, 
but  are  best  in  May  and  June,  and  afibrd  great  sport  to  the  angler.  They  are  of  more 
quick  growth  than  any  fish  except  the  salmon,  but  do  not  live  to  a  great  age  :  the 
duration  of  its  life  is  supposed  not  to  exceed  eight  or  ten  years.  Its  general  length, 
when  full  grown,  is  about  twelve  or  fifteen  inches.  When  trout  are  in  season,  the  scales 
.are  very  bright  and  silvery  ;  they  should  be  cleaned  and  gutted  when  they  are  to  be 
sent  to  any  place,  and  closely  packed,  lying  on  their  backs  in  a  willow  basket  with  dry 
straw ;  grass  or  rushes  are  apt  to  heat  and  spoil  the  fish.  Before  being  dressed,  they  are 
much  improved  by  crimping,  and  epicures  direct  that  they  should  be  killed  by  a  blow  on 
the  head  the  moment  they  are  taken  out  of  the  water.  When  the  trout  have  arrived  at 
home,  lay  them  on  cold  stones  until  wanted  ;  they  should  be  dressed  the  day  they  are 
caught,  and  never  put  to  soak  or  soften  over  the  fire  in  cold  water,  as  is  the  general 
practice.  If  trout  are  suffered  to  remain  in  water  after  being  sufficiently  boiled,  they  will 
directly  become  soft,  and  lose  all  the  firmness  given  them  by  crimping.  They  should  be 
boiled  in  water  with  a  handful  of  salt  put  in.  Salt  water  acquires  more  heat  than  fresh, 
and  consequently  hardens  the  curdy  matter  of  the  fish  more.  Trout  feed  well  in  stews, 
and  will  attain  the  weight  of  a  dozen  or  fifteen  potmds. 

ScBSECT.  5.  —  Samlet. 

2224.  A  fish,  called  the  par-r  or  samlet,  about  five  inches  in  length,  appears  in  our  rivers 
in  autumn,  and  has  been  supposed  by  some  to  be  a  distinct  species ;  but  it  has  been  made 
out  by  Mr.  Shaw  that  it  is  nothing  more  nor  less  than  the  fry  of  the  salmon. 

SuBSECT.  6  Charr  (Salmo  alpinus,  Linn.). 

222.5.  This  delicious  little  fish,  which  is  considered  as  superior  to  the  salmon, 
inhabits  deep  lakes  in  alpine  countries,  even  those  which  are  extremely  cold,  and 
covered  with  ice  lialf  the  year.  Its  flesh  is  rich,  extremely  red,  and  full  of  curd  or  fat  A 
few  arc  found  in  certain  laltes  in  Wales ;  but  the  largest  and  most  beautiful  are  in  the 
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iJake  of  Windermere  in  Westmoreland ;  these  are  nine  or  ten  inches  in  length.  Being 
^considered  as  a  rarity,  this  fish  is  often  preserved  potted.  Its  figure  is  rather  more  slender 

tlthan  that  of  the  trout.  There  are  several  varieties ;  that  of  Wales  is  difi'ereat  from  the vcharr  of  the  laEes  of  Westmoreland. 

StTBSECT.  7.  —  The  Grayling  (Salmo  tht/mallus.  Linn.). 

2226.  This  fish  is  not  met  with  in  the  rivers  near  I^ondon,  and  seldom  in  the  south  of 
^England  ;  but,  being  an  alpine  fish,  delighting  in  rivers  with  rocky  bottoms,  it  abounds 
:nn  the  rivers  of  Derbyshire,  Wales,  the  Severn,  Wye,  and  Trent.  In  shape  it  resembles 
lithe  trout,  but  it  is  rather  longer  and  more  slender,  being  generally  about  sixteen  inches 
iin  length.    It  is  much  esteemed  as  a  table  fish  for  the  delicacy  of  its  flesh,  which  is  firm, 
I  white,  and  of  a  fine  flavour.  It  is  considered  in  the  highest  season  in  the  depth  of  winter. 
\When  first  taken  out  of  the  water,  it  has  a  very  peculiar  smell  resembling  thyme,  said 
uto  be  occasioned  by  its  feeding  upon  water  thyme.  As  the  trout  is  a  spring  and  summer 
li&sh,  the  grayling  may  be  considered  an  autumnal  and  winter  fish.  It  has  been  supposed 
iito  be  migratory,  but  Sir  H.  Davy  has  shown  that  it  cannot  bear  even  brackish  water. 

SuBSECT.  8.  —  The  Gwinead  {Salmo  lavaretus,  Linn.). 

2227.  This  is  said  to  constitute  an  intermediate  tribe  between  the  trout  and  the 
liaerring ;  and,  like  the  latter,  it  dies  the  instant  it  is  taken  out  of  the  water.  It  has  been 
c3alled  the  fresh-water  herring.  Like  the  charr  it  is  an  inhabitant  of  lakes  in  high 
iimountainous  regions,  and  in  summer  approaches  the  shores  in  vast  shoals  in  search  of 

I'^'ood.  It  abounds  in  the  lakes  of  Wales  and.Westmoreland,  and  is  taken  by  nets.  It  is 
iiaearly  a  foot  in  length,  but  is  considered  as  an  insipid  fish.  The  poorer  classes  salt 
thhem. 

SuBSECT.  9.  —  77(6  Pike  (Esox  lucius.  Linn.). 

2228.  The  pike  is  styled  by  Walton  the  "tyrant  of  the  fresh  waters,"  as  the  salmon  is 
'■'the  king."  It  is  found  abundantly  in  most  of  the  European  lakes,  particularly  in  the 
naorthern  parts ;  and  although  it  has  been  disputed  whether  it  is  indigenous  in  England, 
u'et  it  is  the  opinion  of  our  best  naturalists  that  there  is  sufficient  proof  of  its  being  a 
naative.  Its  usual  colour  is  a  pale  olive  grey,  deepest  on  the  back,  and  marked  on  the 
siiides  by  several  yellowish  spots  or  patches  ;  the  abdomen  white,  slightly  spotted  with 
hblack  ;  and  its  mouth  is  furnished  with  a  prodigious  number  of  teeth.  The  size  of  the 
E3nglish  pike  is  considerable.  Instances  have  been  known  of  their  weighing  forty 
[>.)ounds,  measuring  three  feet  in  length  ;  but  in  Lapland  and  Russia  they  attain  the 
f;  ize  of  eight  feet.  The  pike  is  highly  prolific,  and  their  multiplication  is  immense  in 
Itihe  northern  parts  of  Russia  and  Siberia,  where  they  are  taken  in  the  greatest  plenty. 
Hand  constitute  an  article  of  commerce,  being  prepared  by  salting  and  drying  for  export- 
lt;tion. 

The  voracity  of  this  fish  is  notorious.  It  subsists  on  other  fish,  but  will  also  devour 
frrogs,  rats,  serpents,  and  other  reptUes,  and  even  the  young  of  aquatic  fowl.  It  is  also 
r  elated  that  it  will  sometimes  bite  the  noses  of  cattle  who  come  to  drink,  as  well  as  the 
[;  lands  of  persons  who  put  them  into  the  water  where  it  is  kept ;  but  stories  respecting  its 
I  'oracity  have  been  exaggerated.  It  is  a  remarkable,  as  well  as  a  fortunate,  circumstance, 
1  hat  in  the  summer  months,  when  the  fry  of  other  fish  are  so  numerous,  the  digestive 
f  lunctions  of  this  fish  are  rather  in  a  torpid  state,  by  which  its  voracity  is  diminished.  It 
S3  very  long  lived  ;  Pennant  mentions  one  ninety  years  old.  They  are  occasionally  kept 
nn  ponds,  but  are  expensive  to  maintain,  as  they  require  much  food,  and  are  destructive 
"0  other  fish. 

The  flesh  is  of  a  good  quality,  but  it  is  a  dry  fish  ;  and  when  it  makes  a  good  dish,  it 
S3  much  indebted  to  stuffing  and  sauce.  If  small,  they  will  do  fried  ;  but  if  large,  they 
irre  best  roasted.  The  pike  of  the  Medway,  which  feed  chiefly  on  smelts,  are  of  excel- 
i2nt  flavour,  and  that  of  Hornsea  Weir  in  Norfolk  is  much  esteemed.  In  the  time  of 

:'.idward  I.  this  fish  was  scarce  in  England,  and  was  only  introduced  at  great  feasts,  its nrice  being  higher  than  that  of  salmon,  and  ten  times  that  of  turbot. 
The  terms  of  pike  and  jack  refer  only  to  the  age  of  the  fish,  the  latter  name  being 

iimployed  where  it  has  not  attained  more  than  three  pounds  in  weight,  or  more  than 
wenty-four  inches  in  length.  It  is  stated  by  Sir  John  Sinclair  as  a  fact  which  ought  to 
vie  better  known,  that  it  is  dangerous  to  swallow  the  bones  of  this  fish,  as  they  are  sharp, 
innd  of  a  texture  so  peculiarly  hard,  that  they  will  not  dissolve  in  the  stomach. 

SuBSECT.  10.  —  The  Carp  (Cyprinus  carpio.  Linn.). 

222!).  The  carp  is  found  in  rivers  and  ponds ;  but  they  appear  to  prefer  slow  and  stag- 
want  waters.    Their  usual  length  in  this  country  is  from  twelve  to  eighteen  inches,  but 
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in  warmer  climates  they  often  attain  the  length  of  two  or  three  feet,  and  weigh  from 
twenty  to  thirty  pounds.  In  the  Lake  of  Como  they  are  said  even  to  weigh  occasionally 
200  lbs.  The  usual  food  of  the  carp  consists  of  worms  and  aquatic  insects  ;  but  they  feed 
also  on  herbs,  and,  when  in  course  of  fattening  for  the  table,  bread  and  milk.  It  is  ex- 

tremely prolific,  and  very  tenacious  of  life.  As  they  live  long  after  being  out  of  the  water, 
it  is  recommended  to  kill  them  as  soon  as  they  are  taken,  otherwise  they  waste. 

Carp  are  easy  of  digestion,  and  afford  pretty  good  food,  but  are  greatly  indebted  to  the 
cook  for  the  estimation  in  which  they  are  held.  They  are  frequently  kept  in  fish  ponds, 
and  live  to  a  great  age  ;  some  live  even  a  century  or  more  ;  they  may  be  tamed  so  as  to 
feed  out  of  the  hand. 

The  sale  of  carp  constitutes  a  part  of  the  revenue  of  the  nobility  and  gentry  in 
Prussia,  Pomerania,  Saxony,  and  other  places  in  Germany  ;  consequently,  in  these  coun- 

tries, the  cultivation  of  carp  is  regarded  with  particular  attention.  The  southern  parts  of 
Europe  are  most  congenial  to  it ;  a  few  breed  in  the  ponds  in  Scotland  ;  it  is  supposed  to 
have  been  first  introduced  into  England  in  1514.  Its  season  is  the  spring,  in  March  and 
April,  and  from  that  till  October  they  are  to  be  had  ;  in  winter  they  are  supposed  to  lie 
in  the  mud. 

A  variety,  called  the  Grecian  carp,  is  found  in  some  of  the  ponds  about  London,  in  the 
vicinity  of  the  Thames,  and  is  also  common  in  several  of  the  counties  of  England.  Their 
usual  size  is  half  a  pound ;  and  they  are  supposed  to  have  been  introduced  from  Germany. 

2230.  The  gold  carp,  or  goldfish  (Cyprinus  auratus,  Linn.),  is  one  of  the  most  beautiful  and  interesting  of 
all  the  finny  animals,  but  better  known  among  us  for  its  value  as  an  ornament  than  for  its  qualities  as  food, 
although  they  are  sufScienlly  large  and  numerous  in  some  places,  as  in  the  Mauritius,  to  be  serted  up  at 
table  as  fresli  water  flsli.  The  extreme  elegance  of  their  form,  the  splendour  of  their  scaly  covering,  the 
grace  and  agility  of  their  movements,  and  the  facility  with  which  they  can  be  kept  alive  in  small  glass  vessels, 
cause  them  to  be  ranked  among  the  most  pleasing  of  our  pets.  This  fisli  breeds  freely  in  small  ponds,  and 
even  in  tanks,  in  this  country  ;  but  particularly  so,  if  by  any  contrivance  the  temperature  of  the  water  cau  be 
kept  a  few  degrees  above  the  ordinary  mean. 

SuBSECT.  1 1.  —  Tlw  Perch  (Perca  fluviatilis,  Linn.). 

2231.  This  is  one  of  the  most  common,  and,  at  the  same  time,  one  of  the  best  of  our 
fresh-water  fishes  ;  its  colours  are  likewise  brilliant  and  striking.  It  is  found  in  almost 
all  the  lakes  and  rivers  in  Britain  and  Ireland,  and  likewise  through  the  whole  of  the 
temperate  parts  of  Europe.  It  is  remarkably  voracious,  feeding  upon  worms,  insects,  and 
small  fish,  and  is  very  prolific  ;  a  perch  weighing  half  a  pound  will  contain  280,000  ova. 
The  spawning  season  is  at  the  end  of  April  or  beginning  of  May  ;  and  perch  angling  com- 

mences in  February,  continuing  till  the  cold  weather,  if  winter  comes  on.  The  perch 
is  one  of  our  largest  fresh-water  fish  ;  one  weighing  a  pound  is  a  good  fish,  and  one  of 
three  pounds  weight  is  reckoned  very  large ;  but  they  have  been  known  to  reach  even 
eight  or  nine  pounds.  They  abound  most  in  deep  dark  sluggish  rivers,  and  delight  to  lie 
about  bridges,  mill  pools,  and  in  any  deep  and  dark  holes  in  the  still  parts  of  water,  or 
the  gentle  eddies  about  flood-gates,  and  similar  places.  Its  flesh  is  white,  firm,  of  a  good 
flavour,  and  easy  of  digestion.  It  is  covered  with  thick  scales,  which  are  troublesome  to 
remove  ;  and  is  so  tenacious  of  life,  that  they  may  be  carried  sixty  miles  in  straw,  and  yet 
survive  the  journey.  They  are  best  crimped  the  moment  they  are  taken  out  of  the 
water. 

2232.  Hie  Buffe,  or  Pope  (Perca  cermia,  Linn.),  is  a  small  fresh-water  fish,  closely 
allied  to  the  perch,  and  found  commonly  in  all  the  rivers  and  canals  of  England,  prefer- 

ring slow  shaded  streams  ;  they  abound  in  the  Thames,  Isis,  and  Cam.  It  is  much  like 
the  perch  in  flavour,  being  firm,  delicate,  and  well-tasted,  and  is  excellent  broiled  in  but- 

tered paper. 

SuBSECT.  12.  —  The  Poach  {Cyprinus  rutiliis,  Linn.). 

2233.  This  fish  inhabits  deep  stiU  rivers  with  a  sandy  bottom  in  Europe  and  the  adjacent 

parts  of  Asia;  and  is  very  numerous  in  most  rivers  of  England.  It  seldom  exceeds  a 
pound  and  a  half.  It  spawns  in  May,  and  is  in  season  from  September  till  March  ;  it  is  very 
fertile,  the  eggs  are  greenish,  but  become  red  by  boiling.  The  roach  is  a  yellowish  silvery 
fish  of  the  carp  kind,  and  will  breed  in  ponds,  but  not  so  well  as  in  rivers.  Some  prefer 
dressino-  them  by  scoring  across  the  sides,  and  broiling  them  with  the  scales  on.  It  is 
rather  an  insipid  fish,  and  very  bony.  The  finest  are  caught  in  the  Thames  about  the 
middle  of  May,  or  early  in  June,  or  afterwards  in  October;  vast  shoals  are  taken  in  Loch 

Lomond  with  nets.  "  As  sound  as  a  roach  "  is  a  proverb ;  but  this  is  derived  from  the 
French  name  of  this  fish  being  roche,  which  also  signifies  a  rock. 

SuBSECT.  13.  —  The  Fresh  Water  Bream  (C;/prinus  hrama,  Linn.). 

2234.  The  bream  is  found  in  shoals  in  rivers  and  lakes,  particularly  when  the  latter  are 

large,  as  those  of  Cumberland.    It  also  occurs  in  most  of  the  rivers  near  London,  and  is 
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f  found  in  abundance  in  the  river  Mole,  and  some  in  the  Regent's  Canal.  It  may  also  be 
!  bred  in  ponds.  It  feeds  upon  worms  and  some  vegetables,  and  much  resembles  the  carp. 
I  Its  best  season  is  May  ;  some  think  in  September.  It  is  not  much  esteemed  for  the  table, 
!  being  insipid  and  very  bony.  It  sometimes  grows  to  the  length  of  two  feet,  weighing  ten 
I  pounds. 

SuBSECT.  14. —  Tlie  Tench  {Cyprinus  tinea.  Linn.). 

2235.  The  tench  is  fine  flavoured,  and  generally  considered  as  a  rich  fish  in  England  :  it 
;  appears  to  be  a  native  of  most  parts  of  the  globe,  inhabiting  chiefly  large  stagnant  waters 
iwith  a  muddy  bottom,  as  well  as  rivers.  Its  general  length  is  about  twelve  or  fourteen 
i  inches,  but  it  grows  sometimes  to  two  or  three  feet ;  seldom  weighing  five  pounds.  Like 
I  the  common  carp,  tench  delight  in  warmth  ;  they  are  scarce  near  London,  and  thrive  best 
i  in  foul  and  weedy  waters.  Some  extensive  tracts  of  stagnant  water  in  Norfolk  abound  in 
!  tench,  from  which  they  are  removed  to  stews,  where  they  are  fattened  upon  a  mixture  of 
!  greaves  and  meal.  They  do  not  thrive  northwards,  and  few  are  found  near  Edinburgh, 
i  From  the  facility  with  which  they  may  be  bred,  and  the  ease  in  transporting  them  from 
!  their  tenacity  of  life,  they  perhaps  deserve  more  attention  than  is  paid  to  their  cultivation. 

'  They  spawn  in  the  spring. 

SuBSECT.  15. —  Hie  Gudgeon  (Cyprinus  gohio,  Linn.). 

2236.  This  fish  is  of  the  carp  genus,  and  in  length  about  eight  or  nine  inches  at  the 
1  utmost,  seldom  weighing  more  than  half  a  pound.  It  is  found  in  gentle  streams  and  lakes, 
i  It  is  tenacious  of  life,  and  remarkably  fertile.  Gudgeons  are  in  season  in  the  spring,  or 
I  from  March  and  April  to  May,  and  may  be  had  for  five  or  six  months  ;  yet  in  the  hot 
■  summer  they  are  very  indifferent.  They  are  firm,  well-flavoured  fish,  and  much  esteemed 
I  for  the  table,  being  little  inferior  to  the  smelt.  They  should  be  cooked  in  a  frying-pan, 
i  in  a  few  hours  or  as  soon  as  possible  after  they  are  caught,  and  without  being  scaled  or 
<  opened  ;  they  only  require  wiping  with  a  wet  cloth  :  opening  and  washing  spoils  them. 

'  They  afford  much  amusement  to  anglers,  fifty  dozen  a  day  having  been  taken.  Being  a 
!  gregarious  fish,  they  may  be  seen  in  summer  in  the  bottoms  of  clear  rivers  by  hundreds 
I  together,  and  they  will  hve  and  breed  in  ponds.  They  are  very  fine  and  numerous  in  the 
I  rivers  Thames,  Lea,  Mersey,  Colne,  Kennet,  Avon,  and  also  in  the  New  River.  The 
1  London  fishmongers  keep  them  aUve  for  several  weeks  in  leaden  or  stone  tanks  constantly 
supplied  with  fresh  water.  In  Bath  they  are  exposed  for  sale  alive  in  tubs,  and  are  thus 

t  to  be  had  in  perfection :  they  are  considered  as  very  easy  of  digestion,  and  therefore  fit 
I  for  invalids.  Of  the  genus  Cyprinus  some  are  migratory,  inhabiting  both  the  fresh  and 
i  salt  waters,  while  others  remain  in  fresh  water  throughout  the  year. 

ScBSECT.  16. —  Hie  Barbel  (^Cyprinus  barbus.  Linn.). 

2237.  TTiis  is  a  common  fresli-ivater  fish,  belonging  to  the  carp  family,  which  derives 
I  the  appellation  of  barbus,  bearded,  from  the  upper  jaw  advancing  far  beyond  the  lower,  and 
i  in  having  four  appendant  barbs  at  its  mouth.  It  is  found  during  summer  in  the  rapid 
1  currents  and  at  the  stony  bottoms  of  tide  rivers,  retiring  at  the  approach  of  winter  to  the 
1  more  still  and  deeper  places.    Barbels  sometimes  grow  to  the  length  of  two  or  three  feet. 
They  are  ground  or  bottom  fishes,  lurking  among  the  stones  and  under  banks,  and  are 

1  usually  found  when  moderate  floods  bring  down  small  animals,  as  snails,  leeches,  &c.,  as 
1  food.  There  is  an  ancient  idea  that  the  flesh  of  the  barbel  is  imwholesome,  which  is, 
]  perhaps,  a  prejudice  ;  but  it  is  not  of  a  very  good  flavour,  and  is  little  esteemed ; 
1  no  doubt  when  the  fish  are  out  of  season  they  are,  like  most  other  fish  in  the  same 
1  condition,  not  wholesome.    They  are  seldom  eaten,  except  by  the  lowest  of  the  Jews. 
They  are  understood  to  be  very  voracious  and  indiscriminate  in  their  feeding ;  and  it  is 

.'  said  that  the  roe  is  sometimes  violently  cathartic.  The  Thames  from  Putney  upwards 
;  produces  barbels  of  large  size  and  in  great  quantities ;  also  the  Lea  in  Essex  ;  but  they 
I  are  chiefly  valued  as  affording  sport  to  the  angler. 

SuBSECT.  17. —  The  Dace  (^Cyprinus  leuciscus.  Linn.). 

2238.  This  fish  is  of  the  carp  genus,  and  has  a  bright  silvery  coloui'.  It  is  considered 
to  be  light  nutritious  food,  though  full  of  bones,  and  is  caught  in  most  rivers  and  streams, 
but  does  not  thrive  in  ponds  or  still  waters.  These  fish  never  attain  a  great  size,  seldom 
weighing  a  pound.  They  are  cooked  in  the  same  manner  as  roach,  which  they  much 
resemble,  and  to  which  they  are  rather  superior,  though  not  so  plentiful.  They  are  gre- 

garious, swimming  in  shoals,  and  spawning  in  June.  The  Graining  is  a  variety  of  the 
dace,  rather  more  slender. 
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S0BSECT.  18.—  The  litidd  (Cijprinus  erythropthalmus,  I.inn.). 
2239.  Tliis  fish  is  very  common  in  the  Thames  and  other  rivers  of  England,  as  well  as the  rivers  of  the  Continent.  It  may  be  often  purchased  in  Hungerford  fish  market  but 

IS  sometimes  mistaken  for  roach,  to  which  it  is  inferior,  the  flesh  being  soft  and  fu'll  of bones.  It  seldom  attains  two  pounds  weight.  The  roach,  bream,  and  rudd,  are  much alike. 

SuBSECT.  19 —  The  Chub  {Cyprinus  cephalus,  Linn.). 

2240.  This  is  a  river  fish  of  the  carp  genus,  somewhat  resembling  the  tench.  They 
are  very  common  in  England  and  Scotland,  and  delight  in  deep  holes  in  ponds  and  canals, 
but  chiefly  in  clear  and  rapid  rivers.  When  full-grown  they  are  from  twelve  to  fifteen 
inches  long,  and  in  weight  four  or  five  pounds.  When  quite  in  season,  and  only  two  or 
three  pounds,  they  greatly  resemble  carp,  and  are  usually  dressed  in  the  same  manner ; 
but  they  are  not  very  palatable,  being  watery,  tasteless,  and  bony,  and  are  apt  to  acquire a  yellow  colour  in  boiling  ;  they  are  therefore  held  in  little  esteem.  The  best  manner  of 
dressing  this  fish  is  to  stuff  and  roast  or  broil  it  with  the  scales  on,  when  it  is  pretty  good. 
It  afi'ords  good  amusement  to  anglers  on  the  Thames. 

S0BSECT.  20.  —  BulVs  Head,  or  Miller's  Thumb. 
2241.  This  singularly  formed  fish  is  of  the  gudgeon  kind,  with  the  scales  extremely  small,  the  head  large 

and  flat,  and  the  mouth  wide.  It  seldom  exceeds  live  or  six  inches  in  length,  and  is  met  witli  in  almost  all 
shallow  rivers,  abounding  in  the  New  River.  T lie  fish  is  well  tasted,  and  turns  red  or  salmon  colour  on 
boiling. 

SuBSECT.  21. — Loach  (Gobitis  Barbatula). 
2242.  The  loach  is  a  very  small  fish,  gener,aUy  about  three  inches  long,  having  a  round  body  with  six 

w.ittles,  or  barbs,  at  its  mouth.  It  is  not  very  common,  but  is  found  in  small  brooks  and  rivulets.  It  is 
chiefly  used  as  bait  for  fishing  large  eels  and  perch ;  but  is  delicious  fried  in  batter,  or  with  eggs  and  crumbs of  bread. 

SuBSECT^  22. —  The  Bleak  (^Cyprinus  alburnus,  Linn.). 

2243.  This  is  of  the  carp  genus,  and  is  abundant  in  most  of  our  rivers,  particularly  the 
Thames  and  Lea.  It  is  in  little  esteem  for  the  table,  being  chiefly  taken  for  the  sake  of 
its  beautiful,  silvery  scales,  which  are  made  use  of  in  the  manufacture  of  artificial  pearl ; 
but  it  is  also  occasionally  substituted  for  the  anchovy,  though  it  has  not  the  same  flavour. 
Its  length  is  about  five  or  six  inches ;  slender  in  shape,  colom-  bright  silvery,  with  the 
back  olive  green.  Its  tail  is  forked,  and,  from  its  continual  motion,  it  has  been  called  the 
river  swallow ;  by  some,  the  fresh-water  sprat. 

2244.  Stickleback. — This  very  small  fish,  which  is  generally  under  two  inches  in  length, 
is  a  frequent  inhabitant  of  rivers,  ponds,  and  marshes,  as  well  as  the  sea ;  it  receives  its 
name  from  the  sharp  spines  on  its  back.  It  is  sometimes  very  troublesome  in  fish  ponds 
■when  it  gets  into  them,  being  extremely  pugnacious,  and  attacking  the  larger  fish.  In 
the  fens  of  Lincolnshire,  they  are  in  such  quantities  as  to  be  taken  out  in  cart  loads,  and 
are  employed  to  manure  the  land. 

SuBSECT.  23. —  The  common  Eel  {Murcena  anguilla,  Linn.). 

2245.  This  fish  is  migratory,  and  inhabits  both  salt  and  fresh  water ;  it  is  accordingly 
taken  in  rivers,  lakes,  and  ponds,  as  also  in  the  sea.  In  its  form  it  makes  a  near  approach 
to  the  reptiles,  having  no  fins  except  the  pectoral.  In  the  water,  no  fish  is  more  \\xvi- 
cious,  and  as  it  clings  to  life  very  tenaciously  when  out  of  the  water,  it  may  be  kept  ali\  e 
for  several  days  in  wet  sand.  It  is,  however,  very  sensible  of  cold,  and  to  avoid  this,  it 
buries  itself  under  the  mud  in  the  winter.  There  are  no  eels  in  the  arctic  regions,  and 
none  in  Siberia. 

In  some  parts  of  Europe,  the  eel  fishery  is  of  surprising  magnitude.  Dr.  Black  says, 
that  in  some  places  near  the  mouth  of  the  Baltic,  so  great  a  quantity  is  taken,  that  they 
are  salted  for  exportation,  and  conveyed  by  waggons  into  Saxony,  Silesia,  &c.  Two 
thousand  have  been  taken  in  Jutland  by  a  single  sweep  of  the  net ;  and  in  the  river 

Garonne,  sixty  thousand  have  been  caught  in  a  day  by  a  single  net.  Ponds  are  some- 
times appropriated  in  England  to  the  raising  of  eels  ;  and  large  quantities  are  caught  in 

the  Thames  and  other  British  rivers. 

2246.  The  consumption  of  eels  in  our  large  cities  is  considerable.  The  London  market  is 

principally  supplied  from  Holland,  by  Dutch  fishermen.  Mr.  Yarrell  observes,  "  there 
are  two  companies  in  Holland  having  five  vessels  each  ;  their  vessels  are  built  with  a 
•capacious  well,  in  which  large  quantities  of  eels  are  preserved  alive  till  wanted.  One  or 
more  of  these  vessels  may  be  constantly  seen  lying  off  Billingsgate  ;  the  others  go  to 

Holland  for  fresh  supplies,  each  bringing  a  cargo  of  1. '5,000  to  20,000  pounds  weight  of 
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live  eels,  for  which  the  Dutch  merchant  pays  a  duty  of  13/.  per  cargo,  for  liis  permission 
to  sell. 

2247.  As  an  article  of  food,  eels  are  extremely  rich  and  nutritious  :  but  on  account  of 
the  large  quantity  of  oil  which  they  contain,  they  are  apt  to  occasion  derangements  of  the 
digestive  function,  and  require  as  a  corrective  to  be  eaten  with  vinegar,  or  some  other 
condiment.  Their  use  in  pies  is  well  known.  They  are  also  eaten  fried,  stewed,  and 
plain  boiled. 

2248.  There  arc  several  varieties  of  the  fresh-water  eel.  The  true  silver  eel,  so  called 
from  the  bright  colour  of  its  belly,  is  caught  in  the  Thames,  and  is  superior  to  most 

■  others.  Those  taken  in  running  water  are  preferable  to  what  are  taken  in  ponds ;  the 
i  latter  often  have  a  rank  muddy  flavour.  The  Dutch  eels  sold  at  Billingsgate  are  of  this 
i  kind.  The  sand  eel  is  a  small  fish  of  a  delicate  flavour,  found  buried  six  or  eight  inches 
i  in  the  sand  left  dry  at  low  water. 

2249.  The  body  of  the  eel  is  covered  with  a  slimy  mucous  substance,  which  makes 
I  them  very  slippery,  and  difficult  to  hold  in  the  hand,  whence  the  well-known  saying.  It 
i  is  a  common  notion  that  eels  have  no  scales  ;  but  that  is  an  error  ;  they  have  scales, 
'  which  are  easUy  seen  when  they  are  wiped  and  dried,  particularly  if  a  magnifying  glass 
1  be  used. 

2250.  Tlie  cruelty  of  skinning  eels  alive  may  be  avoided,  by  first  cutting  off  the  head, 
'  which  destroys  life  and  sensibility.  The  writhing  motions  w  hich  they  then  exhibit  in 
1  being  skinned  are  thought  not  to  be  owing  to  their  being  sensible  of  pain,  but  merely  to  what 
•  is  termed  irritability,  which  does  not  cease  immediately  on  the  death  of  the  animal. 
1  Eels  have  this  peculiar  property — that  they  are  never  out  of  season,  though  they  are 
1  best  in  the  summer  months. 

2251.  It  is  a  curious  fact  in  natural  history,  that  the  manner  in  which  eels  breed  is  yet  a 
[problem  not  completely  solved.  It  has  been  generally  said,  that  they  are  viviparous :  but 
.■  Sir  H.  Davy  observes,  in  his  "  Salmonia,"  no  facts  are  produced  in  proof  of  the  asser- 
I  tion.  It  is  certain,  he  says,  that  shoals  of  very  small  eels  are  seen  in  the  spring,  making 
I  their  way  from  the  sea  to  the  rivers :  and  that,  in  the  autumn,  great  numbers  are  known 
t  to  descend  from  the  rivers  to  the  sea.  They  even  ascend  the  rivers  over  wet  mossy  rocks, 
iln  fresh  water,  they  fatten  and  grow  large."  The  opinion  of  this  acute  observer  was, 
;  that  eels  are  oviparous,  and  deposit  their  ova  in  parts  of  the  sea,  where  they  may  remain 
vwarm  in  the  winter,  and  that  the  young  ascend  rivers  in  search  of  food. 

2252.  Eels  were  considered  by  the  ancient  Romans  as  one  of  the  most  luxurious  arti- 
I'cles  of  the  table.  They  were  kept  alive  in  reservoirs,  and  occasionally  tamed  to  such 
aa  degree,  as  to  come  at  the  signal  of  its  master,  in  order  to  receive  its  food. 

2253.  The  Eel  Pout,  or  Burbot,  is  a  fish  much  resembling  the  eel,  and  is  found  buried 
aamong  loose  sands,  weeds,  &c.,  in  the  rivers  Severn,  Trent,  and  Mersey.  They  are 
ssweet  and  nutritious :  in  length  from  twelve  to  twenty  inches. 

SuBSECT.  24. —  The  Minnoto  (^Cyprinus forinus,  Linn.). 

22.M.  This  is  a  very  small  fish,  inh.ibiting  rivers,  and  brooks,  and  canals,  and  "chiefly  known  as  affording lamusement  to  juvenile  anglers.  They  are  of  good  flavour,  and  when  a  sufficient  number  can  be  procured  by 
ja  casting  net  make  an  excellent  fry,  somewhat  like  white  bait,  but  rather  luscious  and  cloying.  In  Walton's 
t  time,  a  dish  called  minnow  tansies  was  made  from  them,  now  out  of  use.  They  were  gutted,  well  waslied  in 
I3alt  and  water,  and  after  their  heads  and  tails  were  cut  off  they  were  put  with  yolks  of  eggs,  well  beat  with 
ccowslips  and  primrose  flowers,  and  a  little  tansy  shred  small,  and  fried  in  butter :  the  sauce  being  butter, 
'Vinegar,  or  verjuice  and  sugar. 

Sect.  IV. 

SHELL-FISH 

2255.  Under  this  popular  term  we  comprehend  the  two  divisions  of  crustaceous  animals, 
i-is  lobsters,  crabs,  shrimps,  &c.,  which  have  shelly  coverings  with  feet ;  and  molluscous 

unimals  or  molluscce',  as  oysters,  cockles,  periwinkles,  &c.  These  are  now  separated  by 
naaturalists  from  the  class  of  fishes ;  they  are  in  immense  variety  ;  many  are  used  as  food, 
out  some  of  the  naked  molluscae,  or  those  without  shells,  are  poisonous.  Arranged  under 
!  he  genus  cancer  there  is  an  immense  number  of  Crustacea  in  different  parts  of  the  world, 
!  out  only  a  few  species  are  found  on  the  British  shores. 

SuBSECT.  1. — Lobster  (^Cancer  gammarus.  Linn.). 

2256.  The  common  lobster  frequents  all  the  northern  seas  of  Europe.  They  are  found  on 
I  tie  rocky  coasts  of  England  and  Scotland,  but  chiefly  where  there  is  a  depth  of  water. 

i^t  quantities  are  brought  to  London  from  the  northern  parts  of  Scotland,  and  particularly 
111  the  Orkney  Islands,  in  smacks  that  have  wells  for  keeping  them  alive.    They  are' 

M .  1  more  abundant  on  the  coast  of  Norway,  from  which  the  metropolis  is  well  supplied  at 
ii'st  seasons  of  the  year.    A  recent  traveller  in  Norway  saw  an  export  of  48,000  lobsters 
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shipped  for  London  -within  three  months  from  one  place  ;  and  a  regular  "  English  lobster 
company  "  has  agents  actively  employed  all  along  the  coast.  Occasionally,  though  rarely, lobsters  are  taken  by  the  hand,  or  rather  by  a  hook,  from  under  hollow  stones  at  low 

•water,  but  by  far  the  greatest  quantity  are  caught  in  a  kind  of  trap  formed  of  twigs  and 
baited  with  garbage  ;  these  are  fastened  by  a  cord  and  sunk  into  the  sea,  and  their  place 
marked  by  a  buoy. 

Lobsters  arc  highly  prolific ;  12,400  ova  or  eggs  have  been  counted  under  the  tail  of  one 
female,  besides  that  which  remained  in  the  body  unprotruded.  The  eggs  are  deposited 
in  the  sand,  where  they  are  hatched. 

They  change  their  sheUs  annually,  Previously  to  putting  off  their  old  one,  they  appear 
sickly,  languid,  and  restless  ;  and  they  acquire  a  new  coat  in  a  few  days  after  casting  off 
the  former  one.  During  the  time  that  they  are  thus  defenceless,  they  seek  very  retired 
places,  for  fear  of  being  attacked  and  devoured  by  such  of  their  brethren  as  are  not  in  that 
weak  condition.  The  new  shell  is  membranous  at  first,  but  hardens  by  degrees,  and  they 
grow  in  size  while  the  shell  is  in  this  soft  state.  The  circumstance  of  lobsters  throwing 
oS  their  great  claws  voluntarily  is  very  surprising,  but  sufficiently  authenticated.  If 
taken  or  entangled  by  the  great  claws  they  will  sometimes  part  with  it  by  a  sudden  jerk, 
and  thus  effect  their  escape.  Pennant  says,  that  when  irritated,  as  when  it  thunders,  or 
when  great  guns  are  fired,  they  will  lose  their  claws.  And  scarcely  less  extraordinary  is 
the  reproduction  of  these  members,  which  grow  again  in  the  course  of  a  few  weeks,  after 
the  mischance  has  happened  ;  but  the  new  claws  are  not  quite  so  large  as  the  former  ones. 
In  the  water  they  can  run  nimbly  upon  their  legs  or  small  claws,  and  if  alarmed  can 
spring  tail  foremost  to  the  surprising  distance  of  thirty  feet,  and  as  swift  as  a  bird  can 
fly.  They  are  extremely  voracious,  feeding  upon  any  kind  of  dead  fish,  and  sometimes 
on  sea-weed. 

2257.  Lobsters  are  certainly  nutritive,  but  not  so  much  so  as  is  commonly  supposed ;  they 
are  not  very  easUy  digestible,  and  therefore  require  condiments,  of  which  the  most  proper 
are  those  usually  made  use  of,  vinegar  and  pepper.  On  certain  constitutions  they  have 
sometimes  pernicious  effects,  and  are  known  to  have  occasioned  eruptions  on  the  skin, 
and  other  distressing  symptoms  of  derangement.  Great  care  should  be  taken  that  they  be 
in  good  condition,  and  absolutely  fresh.  When  stale  they  are  undoubtedly  unwholesome 
in  a  very  considerable  degree.  The  fishmongers  in  London  generaUy  underboil  them,  with 
a  view  to  their  keeping,  in  which  case  they  are  extremely  indigestible.  According  to 
Dr.  Kitchener,  they  come  into  season  about  AprU,  and  continue  plentiful  till  the  oyster 
season  returns  in  the  autumn. 

2258.  Lobsters  brought  alive  from  the  northern  extremity  of  the  island  in  smacks  with 
wells  for  the  purpose,  are  often  much  wasted  on  their  journey  ;  their  weight,  therefore,  is 
one  proof  of  their  goodness  :  but  to  ensure  their  being  fresh,  it  is  best  always  to  buy  them 
alive,  and  to  boil  them  at  home. 

2259.  The  ova  or  eggs,  called  by  the  cook  berries,  and  sometimes  the  coral,  appear  under 
the  tail  of  the  hen  or  female  lobster  only,  and  are  black  when  raw,  becoming  in  succession 
nearly  as  large  as  elder-berries  before  they  are  all  deposited ;  the  lobster  continues  de- 

positing them  as  long  as  any  remain  in  the  body  ;  when  boiled,  they  are  of  a  beautiful  red 
colour. 

It  is  a  common  mistake  to  suppose  that  a  berried  lobster  is  always  in  perfection  for  the 
table.  When  the  berries  are  large  and  brownish,  the  lobster  will  be  found  exhausted, 

watery,  and  poor.  The  male  lobsters  are  preferred  for  eating,  particularly  during  the 
■winter  :  it  is  distinguished  from  the  female,  not  only  by  its  want  of  the  eggs  under  the  tail, 
but  by  a  narrower  back  part  to  the  tail,  with  a  strong  spine,  upon  the  centre  of  each  of  the 

transverse  processes  underneath  it,  which  supports  its  four  middle  plates ;  the  two  upper- 
most fins  within  his  tail  being  stiff  and  hard,  while  those  of  the  female  are  soft,  and  her 

tail  broader.  The  female  is  best  for  sauce,  on  account  of  her  eggs.  The  bag  in  the  body 

of  the  lobster,  called  the  "  old  lady  in  her  arm  chair,"  containing  the  bony  teeth,  is  the 
stomach,  and  is  not  fit  to  be  eaten. 

In  choosing  lobsters  that  are  boiled,  select  those  that  are  of  a  middling  size,  and  heaviest 
for  their  bulk :  to  know  if  they  are  fresh,  try  if  the  tail  has  a  springiness  and  will  flap 
back  again  when  raised  up. 

2260.  The  common  sea  crawfish  (Cancer  palinurus)  is  similar  in  its  general  properties  to 
the  lobster,  but  is  less  esteemed. 

SuBSECT.  2. —  The  Crab  (Cancer  pagurus.  Linn.). 

2261.  The  crab  inhabits  most  of  the  rocky  shores  of  England,  and  is  taken  in  the 

same  way  as  the  lobster.  It  is  in  the  highest  perfection  for  the  table  about  Christmas. 
The  same  observations  which  were  made  with  respect  to  the  nutritive  and  other  qualities 

of  the  lobster  apply  to  this  crustaceous  animal.  Besides  the  cancer  pagurus,  the  crab, 

which  grows  to  a  large  size,  and  which  is  the  only  one  brought  to  table,  is  called  in  Scotland 
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a  parlen  ;  there  is  another  much  smaller,  and  without  hairs  (^Cancer  mcmces),  more  frequent 
about  the  shore  ;  but  this  is  a  very  poor  watery  animal,  of  a  greenish  colour,  and  eaten 
only  by  the  more  indigent  classes  of  people. 

Orabs  arefouud  under  large  stones  at  low  water,  and  are  taken  with  a  long  stick  having 
a  hook  at  the  end.  Hut  on  a  larger  scale  they  are  caught  on  the  coasts  of  England  and 
Scotland  in  water  from  three  to  five  fathoms  deep,  by  sinking  wicker  traps  containing 
bait,  consisting  of  heads  and  entrails  of  lish.  Many  are  brought  from  Norway.  The 
male  crab  has  the  claws  larger  than  the  female,  and  is  therefore  of  greater  value.  The 
female  has  the  apron  large,  broad,  and  easily  opened :  that  of  the  male  is  much  smaller 

;  and  narrower. 
The  best  crabs  have  a  considerable  roughness  on  their  claws  ;  those  with  smooth  shells 

;  are  not  so  good.  The  crab  is  peculiarly  tenacious  of  life,  and  is  capable  of  exerting  a 
I  considerable  degree  of  muscular  power  after  it  has  been  removed  two  days  from  its 
:  natural  element.  It  is  often  alive  and  fit  for  the  table,  when,  to  all  appearance,  it  seems  to 

1  be  dead,  if  any  spark  of  life  remain,  it  will  be  exhibited  by  the  creature's  exertions  to 
1  keep  the  apron  closed  with  its  claws. 

Crabs,  as  well  as  lobsters,  are  apt  to  throw  off  their  claws  on  the  stimulus  of  any  sudden 
1  fright  or  pain,  and  therefore  it  is  the  practice,  though  a  cruel  one,  in  boiling  them,  to  put 
I  them  into  cold  water,  by  which  they  die  gradually  as  the  heat  increases. 

Crabs  are  in  season  all  the  year,  except  the  months  of  May,  June,  and  July  ;  and  a  few 
1  may  be  had  good  at  any  time  of  the  year. 

Our  English  crabs  are  entirely  marine  ;  hut  in  other  countries  there  are  also  fresh-water 
!  species;  and  in  tropical  climates  land  crabs  are  plentifiil.  The  land  crab  of  the  West  Indies 
{  (cancer  ruricohi)  lives  in  the  mountains,  and  inhabits  clifts  in  the  rocks,  hollow  stumps  Of 
t  trees,  and  holes  which  they  dig  in  the  ground.  Once  a  year  they  march  down  in  a  body 
tto  the  sea  side  for  the  purpose  of  depositing  their  spawn  in  the  sea,  and  having  accom- 
1  plished  this  object,  they  bury  themselves  in  holes  in  the  ground  and  cast  their  shells. 
They  are  often  found  in  this  condition,  and  in  a  fattened  state,  and  arc  then  highly  prized 

.  as  a  wholesome  and  delicious  food.  There  are  two  varieties  of  the  land  crab  in  Jamaica, 
one  white,  and  the  other  black.  The  black  crab  is  found  abundantly  in  the  eastern  and 

r  northern  marshes  of  the  island  during  particular  periods  of  the  year  ;  it  i^  of  the  blackness 
c  of  the  lobster,  and  of  a  very  light  and  handsome  shape,  as  compared  with  any  other 
-species;  it  is  very  active  upon  its  legs,  and  runs  fast.  The  white  land  crab  is  very 
J  abundant  in  the  low  districts  of  the  south  side  of  the  isLand :  it  is  not  so  active  in  its 
[  movements  as  the  black. 

SuBSECT.  3. —  The  Shrimp  (Cancer  crangon,  Linn.). 

2262.  This  lively  little  animal  inhabits  most  sandy  shores  in  Europe.  It  is  too  well 
liknown  to  the  cook  to  require  any  description.  As  they  are  sold  in  London,  they  have 
ialmost  always  a  great  quantity  of  salt  to  make  them  keep,  which  overpowers  their  delicate 
Aand  fine  flavour.  The  Isle  of  Wight  is  famous  for  shrimps,  where  they  are  potted  :  but 
1  those  prepared  for  London  are  generally  too  much  salted. 

2263.  The  Frawn  (Cancer  squilla,  Linn.)  is  very  analogous  to  the  shrimp,  but  larger, 
lifiner,  and  less  common. 

SuBSECT.  4.  —  The  Oyster. 

22G4.  Oysters  are  almost  universally  distributed  near  the  shores  in  all  latitudes,  and 
.labound  on  the  coasts  of  Britain  and  France,  where  they  form  a  very  important  article 
'  of  food.  There  are  a  great  many  species  of  oysters  in  other  countries,  but  all  those  on 
rour  shores  that  go  by  the  name  of  the  common  oyster  belong  to  one  species,  the  Ostrea 
'cdidis  of  Linnaius. 

The  nervous  system  of  the  animal  is  limited  to  the  facultit  s  of  sense  and  touch,  no 
•  especial  organs  for  seeing  having  been  yet  discovered.  Each  oyster  is  perfect  of  itself, 
liiiat  is,  capable  individually  of  reproducing  its  kind. 

2265.  In  the  breeding  season,  which  is  in  May,  June  and  July,  the  ovary  is  filled  with 
aa  milky  fluid,  which  contains  a  great  number  of  ova  or  eggs,  of  a  whitish  colour.  Oysters 
aare  extremely  prolific,  and  the  young  ones  in  the  ova  may  be  seen  by  the  microscope 
lifloating  in  a  viscid  liquid.  In  May  or  June  the  young  have  reached  their  full  size, 
Heave  the  ovaries,  and  are  then  called  by  the  fishermen  spaicn  or  spat. 

Oysters  adhere  not  only  to  rocks,  but  to  any  solid  bodies  that  their  spawn  may  light 
iiupon  when  cast,  as  small  stones,  wood,  sea  plants,  old  oysters  or  other  shells,  and  a  thousand 
tthings  which  are  found  at  times  with  oysters  growing  in  them.  The  spawn  appears  at 
fifirst  as  a  viscid  matter,  and  is  in  great  abundance  ;  but  much  of  it  is  destroyed  by  fish  and 
cirabs.  The  material  at  the  bottom  of  the  sea,  to  which  the  spawn  adheres,  is  called  by 
lithe  fisherman  cultch;  and  they  are  careful  not  to  destroy  it.    Places  that  abound  with F  f 
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sea-wec'ds  or  mud  are  not  favourable  to  the  propagation  of  oysters.  It  is  conjectured  that in  twenty-four  hours  the  spat  begins  to  have  a  shell. 
If  an  oyster  happens  to  be  cast  on  shore,  it  soon  dies ;  but  if  deposited  in  places  -which 

are  flooded  at  high  water,  they  will  keep  their  shells  closed  when  it  ebbs,  and  thus  preserve 
their  existence.  When  oysters  are  recently  taken  up  from  places  that  are  never  left  dry 
by  the  sea,  they  open  their  shell,  lose  their  water,  and  die  in  a  few  days  ;  but  if  kept  iu 
reservoirs  in  which  they  are  left  occasionally  by  the  sea,  exposed  to  the  rays  of  the  sun, 
or  to  severe  cold,  or  when  they  are  disturbed  in  their  beds,  they  acquire  the  habit  of 
keeping  the  shell  close  when  they  are  uncovered  with  water,  and  exist  without  injury  for a  long  time. 

2266.  Oysters,  being  fixed  to  the  roch  or  some  solid  body,  are  usually  supposed  to  have  no 
power  whatever  of  locomotion;  nevertheless,  it  is  said  that  they  do  possess  this  iji  a  s-niall 
degree,  by  means  of  an  organ  called  the  foot,  which  is  composed  of  various  layers  of 
fibres,  that  by  their  contraction  bestow  on  it  the  power  of  motion.  A  very  strong 
muscle,  which  is  always  cut  across  when  the  oyster  is  opened  with  the  knife,  named 
the  adductor  muscle,  is  attached  to  the  interior  opposite  sides  of  the  valves  or  shells ; 
when  this  muscle  is  in  a  state  of  contraction,  the  shells  are  kept  closed,  and  when  the 
muscle  relaxes,  the  shells  open.  When  the  animal  dies,  this  muscle,  of  course,  loses  its 
power,  and  the  shell  gapes. 

The  oyster  has  many  enemies  which  prey  upon  it,  notwithstanding  its  shelly  defence  : 
the  asteria,  or  sea  star,  clasps  its  arms  or  rays  round  the  shell,  and  forces  it  open :  crabs 
and  lobsters  are  also  destructive  to  a  bed  of  oysters. 

2267.  Oyster  shells  are  composed  of  carbonate  of  lime,  cemented  by  animal  matter  of  an 
albuminous  nature  :  in  some  places  they  are  burned  for  lime.  A  century  ago  they  were 
employed  medicinally  calcined,  though  they  are  now  considered  as  no  way  different  from 
any  other  carbonate  of  lime. 

2268.  The  oyster  fishery  is  so  important  in  Britain,  that  it  is  regulated  by  the  Admiralty 
Court.  In  the  month  of  May,  the  fishermen  have  liberty  to  take  every  kind  of  oyster, 
whatever  be  their  size.  When  they  have  collected  them,  they  gently  raise  with  a  knife 
the  small  brood  from  the  cultch,  and  then  they  throw  the  latter  in  again,  to  preserve  the 
ground  for  the  future,  unless  they  have  so  much  spat  that  they  cannot  be  severed  from  the 
cultch,  in  which  case  they  are  permitted  to  take  the  stone  or  shells  which  the  spat  is  upon, 
one  shell  having  often  twenty  spats.  The  spat  is  then  carried  to  creeks  of  the  sea  where 
the  water  is  stLU,  and  thrown  there  in  order  that  they  may  grow  large  and  fat,  and  that  they 
may  be  easily  obtained  when  wanted.  In  eighteen  months  they  are  grown  sufficiently  to 
be  brought  to  market,  but  are  not  in  perfection  untU  about  two  or  three  years.  The 
oysters  are  sick  after  they  have  cast  their  spawn  in  May,  and  they  are  then  unfit  for  food  ; 
in  June  and  July  they  begin  to  mend,  and  in  the  beginning  of  August  they  are  recovered  : 
on  the  fourth  of  that  month  they  are  pennitted  to  be  brought  to  the  London  market.  All 
the  winter  they  continue  to  be  taken,  and  the  oyster  season  terminates  on  the  12th  of 
May. 

2269.  TTie  oysters  fattened  in  artificial  beds  are  young,  and  generally  reckoned 
the  most  delicate ;  but  some  persons  prefer  those  that  grow  upon  their  native  rocks,  as 
having  a  higher  flavour.  Although  oysters  are  among  the  natural  productions  of  our 
coasts,  yet  this  source  is  not  entirely  depended  upon ;  but  young  oysters,  of  a  size  not 
exceeding  a  penny  piece,  are  obtained  from  various  parts,  and  carefully  planted  in  the 
artificial  beds.  The  method  of  forming  these  artificial  oyster  beds  was  known  to  the 
ancient  Romans,  who  were  exceedingly  fond  of  this  fish.  The  beds  are  mentioned  by 
Pliny  as  the  invention  of  one  Sergius  Orata.  It  is  not  a  little  remarkable  that  the  finest 
oysters  eaten  in  ancient  Rome  were  fed  in  the  channel  which  then  separated  the  Isle  of 
Thanet  from  England,  and  which  has  since  then  been  filled  up,  and  is  now  converted 
into  meadows.  It  is  extremely  probable  that  the  custom  of  forming  oyster  beds  has  been 
continued  on  our  coasts  ever  since.  Oysters  have  been  reared  in  beds  ever  since  the 
times  of  the  Romans  in  the  Lake  Facino,  on  the  coast  of  Baia  near  Naples,  as  described  by 
Count  Lasteyrie  ;  this  lake  communicates  with  the  sea  by  a  narrow  passage  ;  along  the 
margin  of  the  lake  are  placed  circles  of  reeds  with  their  summits  above  the  water ;  the 
spawn  of  the  oyster  attaches  itself  to  these  reeds,  and  grows  there  till  of  an  edible  size ; 
the  reeds  are  pulled  up  and  examined,  and  the  full-grown  oysters  are  removed,  and  put 
into  the  reserve  till  wanted  :  the  small  sized  and  spawn  are  with  the  reeds  put  back  again. 
It  requires  two  years  before  the  oysters  come  to  their  full  size. 

2270.  The  means  adopted  for  fattening  oysters,  when  transplanted,  is  one  of  the  chief 

causes  of  their  excellence.  Nearly  all  the  oysters  brought  to  London  have  been  so  im- 
proved. The  breeding  places  are  generally  held  on  leases  by  a  copartnery,  consisting  of 

a  considerable  number  of  individuals  ;  and  disputes  often  occur  between  the  lessees  of  an 

oyster  bed  and  the  fishermen.  In  some  places,  the  latter  contend  that  imfair  modes  rtf 

dredging  are  practised  ;  and  also,  that  from  those  parts  of  the  coast  where  no  peculiar 
rights  exist,  the  brood  is  carried  away,  and  planted  in  the  beds,  which  are  protected  by 
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1  law,  thus  making  the  weaker  party  contribute  to  the  success  of  those  who  are  already  ia 
I  possession  of  many  important  advantages. 

It  is  certain,  however,  that  the  protected  beds  are  a  much  more  productive  source  of 
I  profit,  botli  to  the  dredgers  and  to  the  public,  than  tliose  which,  from  various  causes,  are 
1  left  at  the  mercy  of  parties  who  are  not  locally  interested  in  their  preservation.  In 
England,  the  oysters  from  the  beds  at  Milton,  in  Kent,  forty  miles  from  London,  are  in 

i  high  repute,  as  the  whitest  and  most  delicate,  and  are  consumed  in  every  part  of  England, 
1  under  the  title  of  "  native  oysters."  The  native  oysters  are  properly  those  that  are  born 
:  and  bred  in  this  country;  and  the  Milton  natives  are  mostly  spat  in  the  Burnham  and 
.  Mersey  rivers,  and  placed  in  the  Milton  beds :  they  do  not  come  into  their  finest  con- 
t  dition  till  near  four  years  old.    The  beds  at  Colchester,  Pyfleet,  Milford,  Maldon,  Fever- 
•  sham,  Queenborough,  Rochester,  and  those  in  the  Swale  and  Medway,  are  also  highly 
(  esteemed,  and  help  to  supply  the  London  market.    The  common  or  Colchester  oysters 
1  come  in  the  5th  of  August ;  but  the  native  Miltons  do  not  come  in  till  the  beginning  of 
I  October,  and  are  in  greatest  perfection  near  Christmas.  There  are  also  beds  in  Jersey 
:  and  on  the  coast  of  Wales,  which  produce  large  quantities  of  oysters,  some  of  which 
1  are  brought  to  London. 

On  the  Scotch  coast  oysters  are  less  numerous  than  on  the  English  ;  and  they  are  not 
•  so  frequently  reared  in  beds  :  but  the  beds  in  the  Firth  of  Forth  and  in  Musselborough  Bay, 
I  taken  near  the  salt-pens,  yield  oysters  of  good  flavour,  and  of  a  large  size.  The  Carling- 
I  ford  oyster,  on  the  coast  of  the  county  of  Louth  in  Ireland,  are  said  to  be  of  very  superior 
I  flavour.  Oysters  from  Brittany  have  been  long  famous,  particularly  those  from  Caucalle  near 
St.  Malo  :  but  those  brought  from  Mercunes  in  Saintonge  are  in  the  highest  estimation  with 
the  French.  The  green  oysters  eaten  in  Paris  are  brought  from  Dieppe.  In  tropical  regions 

■  the  common  oyster  is  found  attached  to  trees  that  grow  on  the  edge  of  the  sea,  as  the 
I  mangrove  ;  and  though  this  has  been  often  thought  fabulous,  it  is  perfectly  true.  Many 
I  of  the  branches  of  these  trees  grow  under  water,  and  are  covered  with  oysters.  Instead 
( of  taking  off  the  oysters,  the  branches  are  sometimes  cut  off  with  the  fish  upon  them, 
( carried  home  in  baskets,  and  placed  upon  the  table  in  that  state. 

2271.  Ot/sters  are  now  most  generally  eaten  raw,  and  in  this  state  they  are  every  way  pre- 
,feraMc.  VThen  cooked,  they  are  deprived  of  their  salt  water  which  promotes  their 
!  digestion,  and  they  likewise  lose  much  of  their  nutritive  mucilaginous  matter,  their  albu- 
I  men  becoming  hard.  When  good,  they  are  allowed  to  be,  in  general,  highly  nutritious ; 
:  and  with  most  persons  they  constitute  an  extremely  light  food;  but  with  weak  stomachs 
I  they  are  cold,  and  require  the  addition  of  some  stimulant ;  pepper  is  the  best 

2272.  Oysters  which  have  been  fattened  in  artificial  beds  sometimes  acquire  a  green 
I  tinge  ;  and  it  has  been  supposed  that  this  colour  is  occasioned  by  their  having  grown  upon 
1  rocks  impregnated  with  copper,  and  that  such  oysters  consequently  have  a  poisonous 
1  quality.  As  this  is  a  popular  error,  it  is  proper  to  set  the  matter  right.  The  green  tinge 
:  is  not  owing  in  any  instance  to  copper ;  but  is  derived,  according  to  some,  from  the  oysters 
!  feeding  upon  the  minute  plants  called  confervaj,  that  grow  abundantly  in  those  places 
•  where  the  water  is  shallow,  and  the  sun  has  great  power  :  the  green  colour  is  thought  to i  be  owing  to  a  peculiar  state  of  the  bile  ;  oysters  maybe  made  green  in  such  places  in 
I  three  or  four  days.    When  persons  have  been  made  ill  from  eatmg  such  oysters,  they 
•  would,  in  all  probability,  have  experienced  the  same  effects  from  eating  an  equal  quantity 1  of  any  others.  There  are  no  rocks  whatever  containing  copper  in  the  places  where  our 
I  oysters  are  taken,  nor  can  the  slightest  trace  of  copper  be  detected  in  them  by  chemical 
I  tests.  The  popular  notion  that  oysters  possesS  aphrodisiac  properties  appears  to  have  no I  foundation. 

2273.  Like  all  fish,  they  are  out  of  season  at  spawning  time ;  and  hence  the  origin  of  the 
1  old  saying  that  "  an  oyster  is  never  good  except  when  there  is  an  R  in  the  month  ;"  but 
1  this  supposes  that  they  are  not  to  be  eaten  in  August,  and  some  are  of  opinion  that  they 
:  are  not  thoroughly  fit  till  the  beginning  of  September.    During  the  period  from  the  12th 
•  of  May  to  the  4th  of  August,  they  are  prohibited  being  taken  or  sold,  in  consequence  of 
'  their  being  considered  as  unwholesome,  the  clerk  of  Billingsgate  being  empowered  to :  seize  and  destroy  all  that  are  there  offered  for  sale  within  the  jurisdiction  of  the  Lord 
Mayor.  The  magistrates  of  Rochester  and  Milton,  towever,  not  being  empowered  to proceed  against  the  offenders,  an  illicit  trade  is  carried  on  there. 

2274.  During  the  season,  the  cojisumption  of  oysters  in  London  is  immense,  and  no  article 
of  diet  is  more  generally  used  by  every  class.  The  number  of  dealers  is  proportionably 
large,  the  poorest  streets  not  being  without  one  or  two,  genei-ally  supplied  at  least  with the  large  but  less  delicately  flavoured  oyster. 

They  are  kept  alive  for  consumption  for  several  days,  or  a  week,  in  tubs  containing 
•water  in  which  a  quantity  of  salt  is  dissolved,  with  a  little  oatmeal  added,  for  the  oysters to  feed  upon,  and  thus  be  in  condition.  They  are  sent  into  the  country  packed  close 
in  small  barrels  at  the  beds.  Frequently  what  is  sold  as  barrelled  oysters  are  merely  the smallest  natives,  selected  from  the  stock,  and  put  into  the  tub  when  ordered  ;  and  instead  of F  f  2 
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being  of  superior  quality,  they  are  sometimes  very  inferior.  At  Billingsgate  they  arc 
sold  out  of  boats  which  lie  alongside  the  market,  in  quantities  not  under  one  peck  ;  and 
at  the  opening  of  the  season,  the  line  of  dealers  extends  all  along  Thames  Street  and  over 
Loudon  Bridge.  Many  are  exported  to  Holland,  Germany,  and  other  parts  of  the  Continent. 

Su  BSECT.  5. —  Hie  Scallop  (^Ostrect  Tnuximu,  Jjinn.^. 
2275.  The  shell  of  this  fish  is  well  known  as  that  which  was  formerly  worn  on  the 

hat  or  coat  by  the  pilgrims,  as  a  mark  that  they  had  crossed  the  sea  lor  the  purpose  of 
paying  their  devotions  in  the  Holy  Land ;  and  in  commemoration  of  this,  it  is  still 
preserved  in  the  arms  of  many  families.  It  is  a  pecten  in  the  system  of  Lamarck  ;  and  is 
a  very  elegant  shell  of  a  great  variety  of  colours,  acquiring  the  size  of  five  or  six  inches 
across.  It  lies  at  the  bottom  of  deep  water  in  beds,  from  which  they  are  dredged  up. 
The  fish  is  very  palatable,  though  of  a  peculiar  flavour,  and  seldom  eaten  but  in  the 
fishing  towns.    It  is  boiled,  roasted  or  baked,  or  pickled  in  vinegar. 

S0BSECT.  6.  —  The  Mussel  {Mylilus  edulis,  Linn.). 
2276.  The  mussel  is  found  adhering  to  rocks  by  a  strong  silky  beard,  frequently  in 

such  quantities  as  completely  to  cover  them.  Since  many  persons  who  have  eaten  mussels 
have  suffered  severely,  these  fish  are  generally  supposed  to  be  occasionally  poisonous. 
The  cause  of  this  does  not  appear  to  have  been  sufficiently  ascertained.  Some  pretend 
to  take  out  the  part  which  they  suppose  to  be  deleterious,  namely,  a  dark  substance,  and, 
in  fact,  the  heart,  which  is  perfectly  harmless ;  others  speak  of  the  beard  as  indigestible. 
Lately  M.  Bremnil  is  said  to  have  discovered  that  the  poisonous  property  of  mussels 
depends  upon  the  presence  of  a  minute  starfish  which  enters  into  the  shell  in  summer, 
but  is  never  found  in  it  in  winter.  He  collected  some  of  these  starfish,  and  gave  them  to 
dogs,  upon  whom  the  same  symptoms  were  produced  that  appear  when  poisonous  mussels 
are  eaten.    There  are  likewise  fresh-water  mussels,  but  they  are  never  eaten  with  us. 

SuBSECT.  7. —  The  Cockle  (Cardium  edule.  Linn.). 
2277.  The  common  cockle  is  a  bivalved  shell  fish  found  on  all  the  sandy  shores  of 

Europe.  Cockles  bury  themselves  in  the  sand,  out  of  which  they  are  dug.  They  have  a 
peculiar  and  agreeable  flavour,  and  form  an  extremely  wholesome  food.  They  vary 
considerably  in  size  on  different  coasts,  and  are  very  large  on  some  of  the  Scottish  shores. 
They  are  eaten  boiled,  plain,  or  fried,  and  are  frequently  used  for  sauce  instead  of  oysters. 
Some  have  described  them  as  of  difficult  digestion ;  but  this  does  not  appear  to  be  the 
fact,  from  their  universal  use  and  general  good  character. 

SuBSECT.  8. —  The  Razor  Fish  {Solen  siliqua.  Linn.). 

2278.  This  is  a  bivalved  shell  fish,  so  called  from  the  shells-  having  nearly  the  form 
of  the  handle  of  a  razor ;  it  is  only  foimd  on  some  particular  coasts,  and  burrows  in  the 
sand.  It  is  about  six  or  seven  inches  long,  and  about  one  inch  broad,  the  hinge  being 
on  the  middle  of  the  side.  When  the  two  shells  are  closed,  they  resemble  a  tube  open 
at  both  ends.  Part  of  the  fish  is  of  a  cylindrical  form,  white  and  firm.  They  are  eaten 
boiled  or  fried,  and  are  very  delicate  and  wholesome,  although,  perhaps,  not  very  digestible. 

SuBSECT.  9. —  The  Perriwinkle  and  Whelk. 

2279.  These  are  well  known  univalved  molluscoe,  of  little  importance  as  general  food, 
though  eaten  by  the  poorer  classes,  and  su4ciently  wholesome. 

SuBSECT.  10. — Helix  pomatia. 

2280.  A  large  species  of  land  snail  having  a  shell,  called  Helix  pomatia,  is  regularly  bred 
and  kept  in  gardens  on  the  Continent  for  the  table.  In  German)-,  particularly  in  Menna, 
sacks  of  these  molluscEe  are  brought  to  the  markets  and  sold  ;  they  are  there  considered  as 
great  delicacies.  The  inclosure  in  which  they  are  kept  is  surrounded  by  boards,  having 
the  upper  edge  covered  with  small  iron  spikes,  over  which  the  snails  never  attempt  to 
pass.  They  are  fed  upon  cabbage  leaves.  This  article  of  food  was  highly  prized  among 
the  ancient  inhabitants  of  Italy.  The  Romans  bred  them  in  prodigious  numbers,  fat- 

tening them  in  places  called  cochlearia,  a  particular  description  of  which  is  given  by 
Varro  ;  and  Pliny  informs  us  that  the  method  was  invented  by  Fulvius  Hirpinus,  who 
lived  a  little  before  the  time  of  Cajsar.  This  luxury  grew  to  such  a  height,  that  it  was 

restrained  by  a  special  law.  The  Helix  pomatia,  or  "  esculent  snail,"  was  first  introduced 
into  England  from  Italy  by  a  branch  of  the  Howard  family,  one  of  the  daughters  of  which, 
■when  labouring  under  consumption,  having  been  recommended  to  eat  soup  made  of  it. 
Its  medicinal  virtues  are,  however,  disregarded  by  physicians.  These  snails  are  not 
common  in  our  fields,  but  are  found  at  Boxhill,  and  in  the  vicinity  of  Dorking  in  Surrey. 
They  are  never  brought  to  table  with  us. 
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Sect.  V. 

REPTILES. 

228 1 .  Of  reptiles,  though  some  are  among  the  luxuries  of  the  table,  yet  the  greater 
number  are  of  little  value  for  this  purpose  ;  and  many  are  so  disgusting  in  their  appearance 

IS  to  excite  a  strong  prejudice  against  them  ;  but  none  of  them  are  known  to  be  of  a 

poisonous,  or  even  unwholesome  nature.  Various  species  of  turtle  are  well  known.  Of 
the  lizards,  the  dracama  and  squana  form  excellent  food  ;  and  the  frog  supplies  a  favourite 
aish  to  our  continental  neighbours.  The  flesh  of  reptiles  in  general  is  delicate :  the 

largest  muscles  are  white,  and  contain  a  great  deal  of  gelatinous  substance  :  even  serpents 
and  snakes  of  all  kinds,  whether  poisonous  or  not,  are  used  as  food  by  various  nations.  The 

poison  of  the  serpent  lies  only  in  some  receptacles  attached  to  the  fangs  in  the  mouth  ;  if 
the  head  be  cut  off,  the  body  is  innocent  food.  The  boa-constrictor  is  considered  as  a 

great  delicacy:  the  rattlesnake  is  broiled  like  eels  by  the  North  American  Indians. 
Viper  broth  is  known  among  us,  and  was  formerly  recommended  as  a  restorative, 
Uthough  perhaps  it  is  not  superior  in  this  respect  to  what  is  made  from  eels. 

2282.  Turth- — Of  the  genus  testudo,  some  inhabit  the  sea,  and  are  called  turtle;  others 
are  named  tortoises,  and  live  on  land,  or  in  fresh  water. 

There  are  several  species  of  turtle  used  as  food  ;  but  the  best  and  most  celebrated  is 
jailed  the  green  turtle  (  Testudo  Myas,  Linn.)  from  the  colour  of  its  fat.  This  turtle,  so  much 
orized  as  delicious  food,  is  a  very  gentle  and  harmless  animal,  and  sometimes  grows  to  a 

great  size,  weighing  from  fifty  pounds  to  five  or  six  hundredweight,  and  measuring  five 
or  six  feet  in  length.  They  abound  in  the  seas  of  hot  climates,  particularly  along  the 
•oasts  of  Cochin  China  and  the  islands  of  the  East  and  West  Indies,  and  frequently  ascend 
iihe  mouths  of  rivers.  At  the  Isle  of  Ascension  fifty  have  been  taken  in  a  week.  Turtles 
i:ire  only  calculated  for  swimming,  the  feet  being  so  fomed  as  to  resemble  a  kind  of  fins  or 
.saddles,  and  they  can  move  on  land  only  with  difiiculty  ;  nevertheless,  they  contrive  to  come 
on  shore,  and  scratch  holes  in  the  sand  to  deposit  their  eggs,  which  they  leave,  after  covering 
hhem  up,  to  be  hatched  by  the  sun  ;  in  about  a  mouth,  the  young  ones  come  out  and 
T.rawl  to  the  water.  The  eggs  are  numerous,  often  amounting  to  above  100 ;  and  the 

fi'emale  lays  three  times  in  a  year :  they  are  generally  about  the  size  of  a  small  hen's  egg, 
iDut  sometimes  much  larger  ;  they  are  quite  round,  consisting  only  of  a  yolk  inclosed  in  a 
■oft  skin  like  parchment,  are  very  delicious,  and  are  highly  esteemed.  One  of  the  usual 
iinodes  of  taking  the  turtle  is  by  turning  them  on  their  back  when  they  come  on  shore, 
r.rom  which  position  they  cannot  recover  themselves  without  great  difficulty.  They  are 
likewise  caught  while  lying  asleep  on  the  surface  of  the  water,  and  sometimes  they  are 
;!truck  with  the  harpoon. 

Turtle  comes  to  us  from  the  West  Indies,  some  of  the  ships  being  provided  with  proper 
ccommodations  to  permit  them  being  brought  alive  and  in  tolerable  health ;  but  fre- 
.uently  they  become  emaciated  during  the  long  voyages,  and  then  are  very  inferior  for 
Dup.    There  are  various  modes  of  cooking  this  excellent  and  nutritious  food  :  one  of 
Ime  most  usual  methods  in  the  West  Indies,  and  perhaps  the  most  wholesome,  is  to  dress 
liae  flesh  by  boiling  or  frying  like  a  beef  steak.    It  is  also  stewed  ;  and  made  into  the 
a'ell  known  turtle  soup,  for  which  we  refer  to  Book  XIII.  "  Receipts  in  Cookery."  What 
.  called  the  green  fat  of  the  turtle  is  in  fact  not  fat,  but  a  gelatinous  substance  like  the 

kiin  of  a  calfs  head,  or  the  tendons  of  the  heel :  that  which  forms  part  of  the  upper  shield 
f  F  the  animal  is  called  callipash  by  the  cooks  ;  and  what  belongs  to  the  lower  shield  is  the 
dlipee.    These  are  considered  as  the  6o7i?ie  6o?(c/je  of  the  turtle.    The  flesh  of  the  turtle 
!  seldom  dressed  in  the  London  taverns  in  any  other  way  than  in  soup  ;  occasionally  as 
-steak.    Turtle  soup,  as  it  is  usually  prepared  here,  is  apt  to  disagree  with  dyspeptics. 
Turtle  is  often  a  valuable  addition  to  the  live  stock  at  sea ;  and  the  flesh  may  be  salted 
id  pre.served  a  long  time  ;  in  this  state  it  is  much  used  in  the  West  Indies  and  America. 
t ike  other  oviparous  animals  turtles  are  best  in  season  when  beginning  to  lay  their  eggs  ; 

ose  which  are  full  of  eggs  are  reckoned  the  finest ;  after  this  they  are  out  of  season, 
he  introduction  of  this  animal  into  England,  as  an  article  of  luxury,  is  of  no  very 
slant  date,  and  can  perhaps  scarcely  be  traced  further  back  than  about  70  or  80  years. 
.2283.  The  loggerhead  turtle  {Testudo  Caretta,  Linn.)  is  often  larger  than  the  green 
rtle,  and  its  shell  is  beautifully  coloured,  but  too  thin  for  manufacture.  It  is  a  strong 
d  fierce  animal,  and  even  dangerous  :  it  is  found  in  the  Mediterranean,  but  its  flesh  is 
arse  and  rank. 

2284.  The  elegant  substance  known  by  the  name  of  tortoise-shell  is  made  from  the  shell  of 
variety  of  turtle  called  the  hawksbill  or  imbricated  turtle,  which  is  a  native  of  the 
;iatic  seas,  but  found,  though  much  more  rarely,  in  the  Atlantic,  and  even  in  the 
-'diterranean.  Its  general  length  is  about  three  feet,  and  the  shell  is  formed  in  scales 
It  lap  over  each  other  like  the  tiles  of  a  iiouse.    The  flesh  is  said  to  produce  fever  and 
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dysentery  ;  but  the  eggs  are  ■wholesome.  It  is  a  ferocious  creature,  and  defends  itself  with 
vigour. 

2285.  Tortoises  are  of  two  kinds :  the  land  and  fresh-water  tortoise.  The  land  species 
is  distinguished  by  club-shaped  feet,  and  toes  furnislied  with  claws,  and  has  the  shell 
very  convex.    The  fresh-water  species  have  their  feet  more  or  less  webbed, 

228G.  The  common  land  tortoise  (  Testudo  Grceca,  Linn.)  receives  its  name  from  abounding 
in  Greece  and  the  countries  bordering  on  the  Mediterranean.  It  is  covered  by  an  ex- 

tremely strong  shell,  about  seven  inches  in  length,  and  weighs  about  three  pounds.  It  is 
a  slow,  stupid  looking  animal,lives  upon  milky  plants,  as  lettuces,  dandelions,  &c.,  delights 
in  warmth,  but  avoids  the  heat  of  the  sun  in  summer,  and  is  equally  afraid  of  rain.  In 
the  winter  he  burrows  into  the  ground,  where  he  remains  torpid  for  some  months.  Its 
flesh  is  eaten  by  the  inhabitants  of  those  countries  where  it  abounds,  and  likewise  its 
eggs,  which  it  lays  in  holes  in  the  earth,  where  they  are  hatched  by  the  sun  beams.  It  is 
well  attested  that  this  animal  lives  to  a  most  extraordinary  age,  several  examples  being 
adduced  of  its  having  considerably  exceeded  the  period  of  a  century.  One  of  the  most 

remarkable  instances  is  that  of  a  tortoise  introduced  into  the  bishop's  garden  at  Lambeth, 
in  the  year  1633,  which  continued  to  live  there  till  1753,  when  it  was  supposed  to  have 
perished  rather  from  accidental  neglect  on  the  part  of  the  gardener  than  from  the  mere 
effect  of  old  age.  Its  shell  is  preserved  in  the  library  of  the  palace  at  Lambeth.  The 
tortoise  can  refrain  from  eating  as  well  as  breathing  for  a  great  part  of  the  year  ;  and  from 
some  experiments  made  upon  it  appears  to  be  tenacious  of  life  in  a  most  extraordinary 
degree,  living  and  walking  about  for  six  months  even  after  being  deprived  of  its  brains, 

and  the  body  lived  for  twenty- three  days  without  the  head. —  Shaw's  Lectures. 
The  land  tortoise  occurs  in  great  numbers  in  various  parts  of  Hungary,  more  parti- 

cularly about  Fuzcs-Gyarmath,  and  the  marshes  of  the  river  Theiss  ;  and  being  esteemed 
a  delicacy  for  the  table,  is  caught  and  kept  in  preserves.  The  preserve  of  Kesztheley 
encloses  about  an  acre  of  land,  intei'sected  by  trenches  and  ponds,  in  which  the  animals 
feed  and  enjoy  themselves. 

2287.  The  mud  tortoise  {Testudo  luiaria.  Linn.)  is  rather  less  than  the  last,  being  about 
seven  inches  long,  and,  though  rather  an  aquatic  animal,  lays  its  eggs  on  the  ground.  It  is 
common  in  many  parts  of  Europe  and  Asia,  particularly  in  France,  where  it  is  used  as 
food.  It  moves  quicker  than  the  land  tortoise  ;  feeds  upon  vegetables,  milk,  worms,  or 
oifal,  and  is  frequently  kept  in  gardens  to  clear  them  of  snails.  It  is  destructive  to  the 
fish  if  it  gets  into  a  fish-pond.  The  flesh  is  considered  as  restorative,  and  useful  in  warm 
climates,  where  in  summer  the  cattle  are  thin  from  the  irritation  of  insects,  and  the  poultry 
rank  from  the  quantity  of  worms  they  pick  up. 

2288.  The  river  or  fresh-water  tortoises  are  more  rare  :  one  of  the  most  remai-kable  is  the 
Testudo  ferox,  or  fierce  tortoise,  a  native  of  many  parts  of  North  America ;  its  head  is 
small  and  its  neck  very  long,  which  it  withdraws  within  its  shell.  It  is  an  animal  of 
swift  motion,  and  will  spring  forward  with  great  fury  to  attack  its  assailant:  the  usual 
length  from  one  to  two  feet,  and  it  is  web-footed.  The  flesh  of  this  is  not  inferior  to  that 
of  the  green  turtle. 

2289.  The  crocodile  is  eaten  by  the  natives  of  some  parts  of  Africa ;  but  European  tra- 
vellers, who  have  tasted  its  flesh,  describe  it  as  having  a  nauseous  musky  taste,  though 

some  parts  are  more  delicate,  resembling  veal. 
2290.  Tlie  guana,  or  Iguana,  is  a  lizard  four  or  five  feet  long,  an  inhabitant  of  South 

America  and  Africa,  and  sometimes  met  with  in  the  "West  Indies  :  it  is  gentle  and 
harmless,  and  so  much  prized  on  account  of  the  delicacy  of  its  flesh,  that  it  has  become 
rare  in  many  places  where  formerly  it  abounded.  Stewed  guana  is  a  favourite  dish  in 
the  West  Indies.    Its  eggs  are  a  great  dainty. 

2291.  Various  other  lizards  are  eaten  in  diflerent  parts  of  the  world  ;  and  nope  of  them 
are  injurious  as  food. 

2292.  The  frog  {Rana,  Linn.),  which  is  so  frequently  eaten  in  France  and  many  parts 
of  the  Continent,  and  which  we  hear  so  much  about,  is  not  our  common  frog,  but  another 
species,  somewhat  larger,  the  Rana  escidenta.  Linn.  It  is  of  a  green  colour,  spotted  with 
black,  and  having  two  pale  yellow  lines  down  the  back.  It  is  the  hind  quarters  only  that 
are  eaten,  and  these  are  more  fleshy  than  the  thigh  of  our  common  frog,  resembling  the 
most  delicate  chicken  ;  when  fricasseed,  or  made  into  patties,  it  makes  a  most  excellent  dish, 
which,  however,  in  Paris  is  by  no  means  cheap.  The  livers  and  fore  legs  are  used  in  soup. 

They  are  brought  alive  in  thousands  to  the  capital  cities  of  France,  Belgium,  Germany 
and  Italy,  and  in  some  places  there  are  regular  conservatories  for  keeping  them  alive. 
This  frog  is  rare  in  England. 

2293.  "We  are  told  by  Montfort,  a  French  naturalist,  that  frogs  are  much  in  request  at 
Vienna,  where  not  only  the  thighs  are  eaten,  as  in  France,  but  every  part  of  the  animal. 
At  the  commencement  of  winter  the  dealers  in  these  creatures  fill  a  pit  with  thousands  of 

frogs,  which  the  country  people  collect  in  the  marshes  and  ponds,  and  cover  them  with 

straw  and  planks  to  keep  them  from  the  frost.    In  this  manner  they  are  preserved  alive 
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to  supply  the  market  as  required,  and  there  are  few  individuals  who  in  the  wmter  season 

do  not  occasionally  regale  themselves  with  a  few  dozen  of  these  reptiles,  which  are  made 

into  dishes  hi°-hly  prized  by  the  gourmands.  There  are  even  some  houses  where  they 

may  always  be  had  in  the  choicest  condition,  dressed  with  the  greatest  care,  and  sold  at  a 
great  price.  . 

229-1.  Tlie  common  frog  is  much  inferior,  but  is  also  eaten  occasionally,  and  is  sometimes 
fraudulently  substituted  for  the  other  species. 

2295.  The  bullfrog  {Rana  taurina,  Linn.)  of  warm  climates  is  considered  equal  to  the 
turtle.  .  . 

2296.  The  toad  is  often  here  supposed  to  be  poisonous,  though  this  is  doubtful :  it  is  a 

very  harmless  creature ;  but,  from  its  ugliness,  excites  disgust,  and  is  not  desired  as  food. 
Among  the  negroes,  however,  it  is  said  to  be  eaten  without  any  bad  consequences. 

2297.  Insects.  Few  insects  are  used  as  food.    The  locust  is,  however,  consumed  in 

great  quantities,  which  affords  some  compensation  for  the  ravages  it  occasions.  In  Abys- 
sinia, and  among  the  Moors  of  Barbary,  they  are  eaten  both  fresh  and  salted,  and  some 

are  di-ied  in  the  sun.  Niebuhr  informs  us  that  in  Arabia  they  preserve  them  in  the  same 
manner,  and  they  consider  them  a  delicacy,  their  taste  resembling  that  of  a  crayfish. 
Among  the  natives  of  South  AfVica  they  are  made  into  a  kind  of  soup.  Diodorus  Siculus 
describes  the  natives  of  Ethiopia  as  feeding  upon  locusts.  This  explains  what  we  are  told 
of  John  the  Baptist,  who  lived  upon  locusts  and  wild  honey.  Many  insects,  however,  are  of 
a  poisonous  nature,  and  it  is  remarkable,  that  as  we  descend  in  the  grades  or  classes  of  ani- 

mals both  of  land  and  sea,  the  number  increases  of  those  which  are  unfit  for  human  food. 

CHAP.  vn. 

ON  VEGETABLES  USED  AS  FOOD. 

Sect.  I. 

GENEKAX,  VIEW  OF  THE  CONSTITUTION  OF  VEGETABLES. 

2298.  The  larger  portion  of  the  food  consumed  by  the  human  race  is,  perhaps,  derived  from 
the  vegetable  kingdom.  We  learn  from  the  sacred  writings,  that  vegetable  food  was  the 
first  employed  by  mankind ;  and  ancient  prp/ane  writers,  as  Diodorus  Siculus,  iElian,  and 
Pliny  represent  the  primeval  races  of  mankind,  as  ranging  over  the  fields  and  woods  in 
search  of  fruits  and  wild  herbs.  Wild  peas  and  acorns  are  mentioned  as  constituting  the 
greatest  part  of  the  food  of  the  first  inhabitants  of  Greece.  The  cultivation  of  corn,  which 
is  by  Hesiod  ascribed  to  Ceres,  was  an  important  step  in  civilisation  ;  and  divine  honours 
were  paid  to  her  on  that  account.  In  warm  climates,  fruits  and  other  kinds  of  vegetable 
nutriment  are  produced  spontaneously  in  great  abundance,  and  several  nations  at  present 
subsist  almost  solely  upon  this  diet. 

2299.  Only  a  small  part  of  the  numerous  tribes  of  plants  are,  however,  available  for  food  in 
their  natural  state:  unlike  the  animal  kingdom  in  this  respect,  the  greater  number  of 
vegetables  are  useless  as  food,  and  many  are  extremely  deleterious.  The  choice  of  vege- 

tables, therefore,  for  this  purpose  requires  more  precaution  than  that  of  animals.  Bota- 
nical knowledge  can  often,  point  out  those  which  may  be  considered  as  poisonous,  and  ' 

those  which  may  be  safely  eaten ;  but  in  meeting  with  new  or  undescribed  species,  great 
caution  should  be  used,  and  it  may  be  prudent  first  to  try  their  effects  on  quadrupeds. 

Although  nature  supplies  the  inhabitants  of  tropical  regions  with  abundance  of  vege- 
table food,  almost  without  the  trouble  of  cultivation,  yet  that  is  not  the  case  in  temperate  , 

climates.  Almost  all  the  esculent  vegetables  which  are  found  in  Europe  have  been  intro- 
duced from  other  regions  by  the  industry  of  man,  and  many  of  them  may  almost  be  con- 

sidered as  the  produce  of  art,  since  they  have  been  gradually  brought  to  the  state  in  which 
we  now  see  them  by  the  gardener  and  agriculturist,  who,  by  cultivation,  have  metamor-  ■ 
phosed  certain  wild  and  unsavoury  herbs  into  the  delicious  and  varied  produce  of  our 
gardens.  Many  of  these  changes  have  been  brought  about  at  a  very  early  period  in  the 
history  of  mankind ;  for  instance,  the  originals  from  which  the  varieties  of  cerealia,  or 
corn  plants,  have  been  derived,  cannot  now  be  traced  by  the  botanist  in  their  wild  state ; 
and  yet  corn  supplies  all  the  civilised  world  with  its  chief  article  of  food.  Here  we  per- 

ceive the  advantages  which  have  accrued  to  mankind  from  the  employment  of  their 
reasoning  faculties.  The  whole  of  our  cabbages  and  cauliflowers,  whose  leaves  alone 
often  weigh  several  pounds,  have  been  acquired  by  the  gradual  transformation  of  the  wild 
colewort,  a  plant  of  scanty  leaves,  not  weighing  more  than  half  an  ounce.  From  the 
sour  sloe  has  been  produced  the  delicious  plum,  and  the  austere  crab  has  been  transformed 
into  an  almost  endless  variety  of  apples,  possessing  the  richest  flavours,  and  the  utmost 
beauty  of  colour. 

2300.  Some  vegetables  undergo  extraordinary  changes  at  diflFerent  periods  of  their  growth. 
F  f  4 



440 ON  FOOD. Boon  vir. 

While  young,  they  may  be  safely  eaten;  yet  -when  they  .attain  such  an  age  that  they  are 
capable  of  reproduction,  they  possess  properties  which  render  them  poisonous  if  employed 
in  the  same  manner,  though  they  may  be  used  as  active  medicines,  in  small  quantities. 

2301.  TJifferent  species  of  plants  vary  exceedingly  according  to  the  parts  which  afford 
ivholesome  and  proper  nutriment.  In  some  this  is  found  only  in  the  seeds  ;  in  others  in 
the  leaves  ;  in  some  again  in  the  roots  ;  of  others  all  the  parts  may  be  eaten.  Some  are 
even  poisonous,  until  they  are  deprived  of  a  certain  juice,  and  then  the  rest  is  harmless  food. 

The  fibrous  and  membranous  parts  of  vegetables  are  not  easily  digestible,  or  not  at  all. 
The  skins  of  fruits  in  general,  as  of  grapes,  pass  through  the  stomach  unchanged  ;  so  do 
the  husks  of  peas  ;  and  corn,  grains  or  seeds  of  various  kinds,  often  go  through  the 
stomachs  of  horses,  birds,  and  other  animals  in  a  state  still  fit  for  germination  on  accoimt 
of  the  indigestibility  of  the  husks,  which  points  out  the  advantage  of  first  boiling  or  soak- 

ing them  in  hot  water  till  they  burst.  The  green  leaves  of  vegetables,  though  in  general 
acting  somewhat  on  the  bowels,  are  apt  to  produce  acidity  and  flatulence  with  dyspeptic 
persons,  and  are  therefore  less  fit  for  them  than  farinaceous  food. 

2302.  Vegetables,  though  devoid  of  sensation,  possess  what  is  termed  the  living  principle; 
but  this  is  of  a  vei^  different  kind  from  what  we  denominate  the  life  of  an  animal ;  yet 
between  both  there  are  analogies  which  are  very  remarkable.  Animals  receive  food 
into  their  mouths,  from  which  it  passes  into  the  stomach ;  plants  take  in  their  food  by  the 
roots,  which  are  their  mouths.  Both  animals  and  vegetables  possess  a  power,  depending 
upon  the  vital  principle,  by  which  the  food  is  digested,  converted  into  nutriment,  and 
assimilated,  so  as  to  enter  into  the  substance  of  their  frames.  In  order  to  this,  it  is  made 
to  move  through  a  series  of  vessels,  in  which  it  undergoes  certain  alterations  by  which  it  is 
transformed  into  several  different  juices  adapted  for  different  purposes  in  the  living  body. 
The  mode  in  which  these  changes  are  effected  is  absolutely  unknown  to  us,  the  chemistry 
of  nature  being  beyond  our  power  of  investigation.  But  by  these  means  are  formed  all 
the  substances  called  secretions,  whether  gum  and  sugar  in  vegetables,  or  bile  in  animals. 
Plants  are  even  provided,  as  well  as  animals,  with  a  breathing  apparatus,  consisting  of  an 
infinity  of  minute  pores  which  open  upon  the  surface  of  the  leaves,  and  communicate  with 
the  tubes  that  contain  the  flowing  juices  ;  and  in  both  cases,  air  is  essential  to  the  life  and 
health  of  the  organic  being.  Not  only  do  various  plants  secrete  different  substances,  but 
they  require  different  kinds  of  food,  and  various  temperatures,  in  order  to  flourish,  as  is 
the  case  with  animals.  Notwithstanding  these  points  of  agreement,  however,  the  difference 
between  the  two  classes  is  sufiiciently  marked  in  general,  although  certain  species  in  each 
approach  so  near  together,  that  it  is  sometimes  difiicultto  say  to  which  of  the  two  kingdoms 
they  properly  belong. 

2303.  Jh  considering  the  nature  of  vegetable  matter  as  employed  for  food,  we  shall  follow 
the  same  plan  as  that  by  which  we  examined  the  nutritive  properties  of  animal  food.  We 
shall  inquire  into  the  chemical  nature  of  vegetables  in  general,  and  collect  together  those 
proximate  principles  into  which  all  vegetable  substances  may  be  resolved. 

2304.  It  has  been  already  stated,  that  the  elements  of  which  all  vegetable  bodies  consist  are 

carbon,  oxygen,  hydrogen,  and  niti-ogen. 
But  nitrogen  exists  in  the  vegetable  kingdom  in  much  smaller  quantity  than  in  animals. 

This  constitutes  a  marked  difference  between  animal  and  vegetable  matter.  The  former 

has  always  a  large  proportion  of  nitrogen  in  its  composition ;  whereas,  in  the  latter,  this 
element  is  found  in  any  considerable  quantity  only  in  particular  parts  of  plants,  as,  for 
example,  in  their  gluten  and  albumen ;  in  many  other  parts  it  is  entirely  wanting, 
a  few  vegetables,  as  the  fungi,  which  abound  in  nitrogen,  being  exceptions.  Thus 

(as  we  have  already  stated,  but  which  we  here  repeat  for  the  convenience  of  the 
reader)  the  same  elements  are  found  both  in  the  animal  and  vegetable  kingdom ;  and 

the  very  same  particles  may  at  one  time  compose  part  of  an  animal,  and  at  another  time 
be  a  portion  of  a  vegetable.  There  is  not,  therefore,  as  some  persons  might  suppose,  a 
kind  of  substance  absolutely  and  permanently  of  a  vegetable  nature,  but  matter  is  only 

vegetable  for  a  time.  Thus,  animals  feed  upon  vegetables  ;  and  the  elementary  particles  of 
which  the  latter  consist  enter  as  food,  and  are  made  to  supply  the  waste  in  animal  bodies : 

the  particles  unite  with  tlie  animal  substance,  and  become  of  the  same  kind  ;  they  are 

assimilated,  and  are  now  a  portion  of  an  animal.  The  animal  dies,  undergoes  decomposi- 
tion, and  its  carcase,  or  a  part  of  it,  mixes  with  the  soil,  and  is  often  employed  as  manure 

to  vegetables.  A  portion  of  the  decomposed  animal  matter  acts  either  directly  or  indi- 

rectly, in  supplying  food  to  the  roots  of  the  plant,  which  it  foi-ms  into  wood,  bark,  juices, 
or  other  parts  of  its  body.  In  this  new  condition,  the  particles  may  belong  essentially  to 

the  vegetable ;  but  they  have  suffered  no  actual  change  ;  they  have  only  been  arranged 
in  a  new  form,  and  are  differently  combined.  The  elements  we  have  mentioned,  as 

common  to  the  two  kingdoms,  are  exactly  of  the  same  nature,  whether  they  are  drawn 
from  the  one  or  the  other.  But  nature  only  can  make  these  arrangements  :  himian  art 

can  decompose  both  animal  and  vegetable  matter  into  its  ultimate  elements,  but  cannot 
form  out  of  them  either  an  animal  or  a  vegetable,  nor  can  it  change  the  one  into  the  other. 



CuAP.  VI  r. VEGETABLES  USED  AS  FOOD. 
441 

Nature,  in  forming  vegetable  ni:itter,  or  vegetable  arrangements,  follows  Uie  same  plan  as 
Avheu  composing  animal  matter  •  in  both  cases,  proximate  principles  arejiml  cumpuaed ;  but 

the  proximate  principles  of  vegetables  are  diU'erent,  except  a  few,  from  those  of  animals. 230.).  By  what  means  plants  compose  their  pro.vinuitc  principles  out  of  the  four  elements 
is  a  mystery  which  we  cannot  penetrate  ;  it  must  be  classed  with  the  incomprehensible 
functions  by  which  they  increase  and  propagate  their  species,  and  with  those  laws  by 

which  they  continue  to  present  the  same  forms  and  qualities  through  innumerable  genera- 
tions ;  phenomena  which  cannot  fail  to  impress  upon  the  mind  of  the  careful  inquirer,  a 

conviction  that  the  whole  is  regulated  by  causes  and  powers  far  transcending  our  limited 
capacities  to  explain,  and  demonstrating  an  omniscient  and  superintending  Providence. 

We  shall,  therefore,  in  studying  vegetable  substances,  have  to  enumerate  a  set  of  bodies 
caWhA.  proximate  principles,  belonging  to  the  vegetable  kingdom,  generally  distinct  from 
those  appertaining  to  animals.  All  these  exist  ready  formed  in  the  plant,  in  the  same 
manner  as  in  the  case  of  animals ;  and  all  vegetables  may  be  resolved  first  into  these 
before  their  final  dissolution  into  their  elementary  constituents,  carbon,  oxygen,  and 
hydrogen. 

2306.  The  proximate  principles  of  vegetables  are : 
1.  Starch  or  fecula. 
2.  Gluten. 
3.  Vegetable  albumen. 
4.  Sugar,  or  the  saccharine  principle. 
5.  Gum,  or  mucilage. 
6.  Lignin,  or  woody  fibre. 
7.  Vegetable  jelly,  or  pectin. 
S.  Vegetable  oils,  fixed  and  volatile. 
9.  Vegetable  wax. 

The  first  five  of  these  principles,  viz.,  starch,  gluten,  vegetable  albumen,  sugar,  and 
gum,  constitute  the  principal  ingredients  in  most  of  the  esculent  vegetables  ;  and  starch 
and  gluten  are  much  more  nutritious  than  the  rest. 

2307.  The  comparative  nutritive  properties  of  the  several  vegetable  substances  used  as  food 
is  best  known  by  chemical  analysis.  It  having  been  already  determined  by  long  observa- 

tion which  of  the  vegetable  proximate  principles  afibrd  the  most  nourishment,  or  tend 
most  to  the  support  of  life  by  the  process  of  digestion,  chemical  analysis  will,  by  showing 
the  relative  proportions  of  these  principles  in  each  species  of  plants,  enable  us  readily  to 
distinguish  which  kind  is  most  nutritive. 

10.  Resin. 
11.  Balsams. 
12.  Gum  resins. 
13.  Camphor. 
14.  Tannin,  or  tannic  acid. 
15.  Colouring  matter. 
16.  Vegetable  acids. 
17.  Vegetable  alkalies. 

Vegetable  Substances. 

Middlesex  wheat,  average  crop 
SpriiiR  wheat  -         -  - 
Mildewed  wheat  of  1806 
Blighted  wheat  of  1804 
Thick-skiuned  Sicilian  wheat  of  1810 
Wheat  from  Poland 
North  .American  wheat 
Norfolk  barley        -         -  - 0:its  from  Scotland 
Rye  from  Yorkshire 
Common  beans  _ 
Dry  peas  .... 
Potatoes  .... 
I.insecd  cake  -        -  - 
Tied  beet  .... 
White  beet   -        -        -  . 
Parsnep  .... 
Carrots  .... 
Common  turnips  ... 
Swedish  turnips  ... 
Cabbage  .... 
Uroad-leaved  clover 
Long-rooted  clover  ... Wliite  clover  ... 
S.iinfoin  .... 
Lucerne  .... 
Meadow  fox-tail  grass 
Perennial  rye  grass  ... 
FertiU;  meadow  grass 
Itoughish  meadow  grass 
Crested  dog-tail  grass 
Spiked  fescue  grass  -      _  - 
Sweet-scented  soft  grass '  - Sweet-scented  vernal  grass Fiorin  .... 
Fiorin  cut  in  winter 

\Vhole  Quan- 
tity of  soluble or  nutritive 

Matter. 

Starch  or Mucilage. Saccharine 
Matter. 

1 Gluten  or 
Albumen. 

Extractor Matter 
rendered 
insoluble 
during 

Evapora- 
tion. 

9.55 
765 

190 
940 

700 
240 

210 178 32 6.50 
520 

130 

955 725 230 950 750 
200 

955 730 

235 
920 790 

70 

60 

743 

641 

15 

87 

792 

645 

38 

109 .570 426 
103 

"  41 

.574 
501 22 

35 

IG 
from  2G0 from  200 from  20 from  40 
to  200 to  155 to  15 to  30 151 123 

11 17 

148 
14 121 14 135 
13 119 4 

99 

9 

90 
98 3 

95 

42 

7 34 1 
64 9 51 2 2 

73 

41 

24 

8 
39 31 

3 2 

3  "
 

39 
30 

4 3 2 
32 

29 

1 3 5 
39 

28 

2 3 6 
S3 18 1 4 
33 24 3 6 
39 

26 

4 5 

78 

65 

6 7 
39 29 

5 6 
35 

28 

3 4 
19 

15 2 2 

82 

72 

4 6 

:i 

50 

43 

4 
84 46 

5 1 2 —  - 

76 

64 8 1 3 
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2308.  The  preceding  table  draion  up  by  Sir  H.  Davy,  and  published  in  his  excellent 

■work  "  On  Agricultural  Chemistry,"  exhibits  the  nature  of  most  of  our  vegetables  used 
commonly  as  food.  To  form  it,  1000  parts  of  each  vegetable  were  analysed,  and  the  table 
states  the  quantity  of  nutritive  matter  extracted,  consisting  of  mucilage  or  starch,  saccha- 

rine matter,  gluten  or  albumen,  and  extract.  The  first  column  shows  the  entire  quantity 
of  nutritive  matter,  and  the  difference  between  that  and  the  1000  parts  consisted  of  water, 
or  inert  or  indigestible  vegetable  matter,  possessing  the  properties  of  woody  fibre. 

2.S09.  It  must  not  be  supposed  that  the  above  proportions  are  always  exactly  the  same 
in  the  vegetables  described  in  the  above  table,  since  much  depends  upon  their  cultivation 

and  growth ;  yet  they  are  probably  never  very  diflt'erent,  and  the  results  of  the  analysis ofier  some  interesting  facts.  They  show  that  wheat  is  the  most  nutritive  of  all  the  vege- 
tables in  common  use  amongst  us,  consisting  almost  entirely  of  starch  and  gluten,  both  of 

them  highly  nutritive  principles.  The  other  kinds  of  grain,  as  barley,  oats,  rye,  as  well 
as  peas  and  beans,  contain  a  more  considerable  portion  of  gluten  than  other  vegetables, 
but  much  less  than  wheat. 

2310.  There  is  one  remarkable  difference  between  vegetable  and  animal  substances.  The 
attractive  power  or  affinity  by  which  the  particles  of  the  vegetable  proximate  principles 
are  held  together  appears  not  to  be  so  powerful  as  that  by  which  those  of  animal  bodies 
are  united,  for  slight  circumstances  are  sufficient  to  convert  one  vegetable  proximate 
principle  into  another.  Thus  gum,  starch,  and  woody  fibre,  may  be  converted  into 
sugar  or  into  acids  ;  but  no  such  change  can  be  efifected  upon  animal  matter :  we  cannot 
convert  fibrin  into  gelatine  nor  into  albumen. 

This  easy  conversion  of  vegetable  principles  into  each  other  is  important  to  attend  to, 
for,  in  consequence  of  this,  it  is  often  supposed  that  vegetables  contain  what  they  do  not ; 
a  substance  may  be  apparently  drawn  from  a  vegetable,  while,  at  the  same  time,  it  is  very 
certain  that  no  such  substance  exists  in  the  plant :  this  error  happens  because,  during  the 
process  employed,  a  change  takes  place  in  the  arrangement  of  the  matter  acted  upon,  as 
may  be  exemplified  in  the  case  of  obtaining  spirit  or  alcohol  from  fermented  barley  or 
carrots.  No  spirit  exists  in  barley,  carrots,  nor  in  any  other  plant ;  but  the  spirit  is  formed 
during  the  fermentation. 

2311.  In  considering  the  chemical  constitution  of  the  several  proximate  principles  of  vege- 
tables, MM.  Gay  Lussac  and  Thenard  have  observed  a  curious  law,  which,  though  it 

cannot  be  considered  as  positive  or  free  from  exceptions,  is  yet  highly  deserving  of  atten- 
tion, as  assisting  us  in  forming  general  views  which  are  always  important  in  classifj'ing 

and  arranging  our  knowledge. 
Firstly.  Water  is  known  to  consist  of  hydrogen  and  oxygen  only  in  fixed  proportions ; 

and  certain  proximate  principles,  as  starch,  gum,  sugar,  and  woody  fibre,  which  consist  of 
carbon,  hydrogen,  and  oxygen,  have  their  hydrogen  and  oxygen  in  the  precise  proportion 
necessary  to  form  water ;  so  that  although  we  cannot  say  that  these  substances  are  com- 

posed of  carbon  and  water,  yet  they  consist  of  carbon  and  the  elements  of  water  in  a  triple 
combination :  hence  it  follows  that  the  composition  of  these  four  bodies  is  so  nearly  the 
same,  that  chemists  are  somewhat  at  a  loss  to  say  in  what  the  chemical  difference  consists, 

although  they  vary  so  much  in  their  actual  propei"ties ;  but  that  there  is  a  chemical  differ- ence no  one  doubts. 
Secondly.  If  the  proportion  of  oxygen  in  vegetable  substances  be  more  than  is  sufficient 

to  form  water  with  its  hydrogen,  that  substance  will  be  found  to  have  acid  properties ; 
and  all  the  vegetable  acids  are  of  this  kind. 

Thirdly.  If  they  contain  more  hydrogen  than  is  necessary  to  form  water  with  the  oxygen, 
then  the  bodies  are  either  oily,  tvaxy,  or  7-esinous.  Thus  we  may  perceive,  in  the  proximate 
principles  of  vegetables,  three  great  natural  groups  ;  the  saccharine,  the  acid,  and  the  oily 

groups  ;  to  which  may  be  added  a  fourth — an  alkaline  group — distinguished  by  all  the 
substances  composing  it,  with  a  very  few  exceptions,  containing  nitrogen  in  addition  to  the 
Qther  three  elements. 

These  groups  may  be  arranged  as  follows :  — 
SACCUAIIINE  OUOUP. 

Starch 
Gluten 
Vegetable  albumen 
Sugar 
Mucilage 
Gum 
Lignin 
Vegetable  jelly. 

OILY  OROBP 

Vegetable  fixed  oil 
VcKPtablo  volatile  oil 
Hcsin 
Cum  resins 

Wax 
Camphor Extractive  matter 
Bitter  principle 
Caoutchouc 
Colouring  matter. 

Acetic  acid 
Malic  .icid 
Citric  acid 
Tartaric  acid 
Oxalic  .acid 
Oiillic  acid 
Tannic  acid. 

Soda 
Potash 

Quinca Cinchonia 
Strychnia Veratria 
Emetia Picrotoxia 
Solania 
Sjnopia Atropia 
Conia Nicotina 

Hj'oscj'.-imia Daturia 
Colchica. 
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Sect.  II. 
STAHCH. 

2312.  This  principle,  which  is  atso  called  Fecula,  and  the  amylaceous  principle  from  the 

Latin  'cimi/lum,  is  one  of  the  most  important  in  the  vegetable  kingdom,  as  it  constitutes  the 
principal'  nutritious  matter  in  all  the  farinaceous  vegetables  used  as  food.  It  is  likewise 
chiefly  owing  to  the  starch  of  grain  that  malt  is  so  well  calculated  for  the  purposes  of 

brewing :  in  short,  from  its  numerous  uses,  it  is  very  necessary  that  we  should  be  accu- 
rately acquainted  with  it.  ... 

2313.  Starch  is  a  substance  ready  formed  by  nature,  and  it  exists  m  many  plants  ra  the 

form  of  extremely  minute  globular  or  oval  grains ;  but  these  are  so  small  that  they 
cannot  be  distinguished  separately  without  the  assistance  of  a  very  powerful  microscope. 
These  grains  consist  of  a  membrane  inclosing  the  starchy  or  amylaceous  matter ;  and  it 
is  said  that  they  do  not  readily  burst  with  the  heat  of  the  stomach,  and  that  on  this 
account  all  such  substances,  when  used  as  food,  ought  to  be  boiled  to  produce  this  effect. 

"When  cooked,  farinaceous  substances  (those  which  abound  in  starch)  constitute  food 
that  is  mild,  nutritious,  easily  digestible,  and  little  stimulating  ;  consequently  very  fit  for 
infancy,  though  not  sufficiently  strengthening  for  manhood.  Starch  is  found  in  the  roots 

of  some  plants,  as  potatoes ;  in  the  stems  of  others,  as  the  palm  from  which  sago  is  ex- 
tracted ;  in  the  seeds  of  leguminous  plants,  as  peas  and  beans  ;  but  most  of  all  in  the 

seeds  of  com  plants,  and  chiefly  wheat :  in  all  these  it  is  very  nearly  the  same,  and  is 
united  in  them  with  gluten,  mucilage,  and  saccharine  matter. 

To  understand  this,  and  some  of  the  other  important  vegetable  principles,  a  simple 
experiment  may  be  made.  —  Get  some  flour,  and,  keeping  it  in  the  hand,  knead  it  well  in 
a  basin  of  cold  water,  while  another  person  pours  gently  some  more  water  over  it  until 
the  latter  no  longer  runs  off  milky  and  turbid.  The  substance  that  remains  now  in  the 
hand  will  be  a  tenacious  elastic  sort  of  paste  called  gluten,  which  we  shall  have  occasion 
to  describe  afterwards.  If  the  water  in  which  the  handful  of  flour  had  been  worked,  and 
which  is  milky-looking,  be  suffered  to  stand  still  for  a  few  hours,  a  very  white  sediment 
will  fall  to  the  bottom  ;  this  is  the  starch,  which  has  been  washed  out  of  the  flour.  If 
the  clear  water  standing  over  it  be  poured  off,  and  boiled  till  it  be  nearly  all  evaporated, 
the  thickened  extract  will  be  a  mucilaginous  substance  a  little  sweet ;  and  it  will  contain 
the  mucilage  or  gum,  and  the  saccharine  matter  of  the  flour.  In  this  manner  the  several 
constituent  principles  of  flour  may  he  separated  from  each  other  for  examination. 

2314.  Common  starch,  as  it  is  found  in  the  shops,  is  procured  from  wheat  by  a  pi'ocess 
nearly  similar  to  what  we  have  just  described,  and  is  the  pure  fecula  we  are  treating  of ; 
but  our  object  at  present  is  not  to  describe  the  mode  of  its  manufacture  ;  this  will  be 

shown  in  Book  XXII.  "  On  the  Laundry."  The  process  for  extracting  the  starch  from 
any  other  vegetable  is  the  same  :  they  are  all  bruised  and  agitated  in  water,  when  the 
starch  separates  readily,  and  subsides ;  then,  after  standing  some  time,  the  clear  water  is 
poured  off,  and  the  starch  is  obtained.  The  starch  procm-ed  in  this  manner  from 
potatoes  is  essentially  the  same  as  that  from  wheat,  differing  only  in  a  few  slight 
particulars. 

2315.  Starch,  when  pure,  is  very  insipid,  or  without  taste,  and  of  a  brilliant  snow- 
white.  It  will  not  dissolve  in  water  either  cold  or  below  160°;  but  in  water  between 
160°  and  180°,  it  forms  an  imperfect  solution,  thickened  into  a  gelatinous  mass,  which  is 
the  state  in  which  it  is  employed  for  stiffening  linen. 

On  exposing  dried  starch  to  a  temperature  a  little  above  212°,  it  acquires  a  slight  red 
tint,  emits  an  odour  like  baked  bread,  and  is  slightly  soluble  in  cold  water.  When 
roasted  in  a  flat  vessel  it  becomes  brown,  and  is  converted  into  a  substance  called  British 
guvi,  which  is  soluble  in  cold  water,  and  used  instead  of  gum  by  the  calico-printers. 
Potato-starch  answers  best  for  this  purpose. 

2316.  Starch,  when  decomposed,  or  separated  by  chemical  means  into  its  ultimate  elements, 
is  found  to  consist,  like  most  vegetable  matter,  of  oxygen,  carbon,  and  hydrogen ;  and, 
although  it  is  so  very  different  from  sugar  in  its  ordinary  properties,  yet,  as  has  been 
already  observed,  it  differs  but  little  from  that  substance  in  the  proportion  of  its  con- 
stituents. 

In  consequence  of  this  close  analogy,  starch  is  very  easily  converted  into  a  kind  of  sugar,  a 
fact  the  importance  of  which  will  be  perceived  when  we  come  to  the  subject  of  brewing, 
where  we  shall  find  that  the  formation  of  malt  depends  upon  the  change  of  the  starch  of 
the  barley  into  sugar  during  the  process  of  malting. 

2317.  Starch  has  even  been  converted  into  this  hind  of  sugar  in  considerable  quantities  hi/ 
a  very  simple  chemical  process,  which  consists  merely  in  boiling  it  with  a  certain  propor- 

tion of  water  and  sulphuric  acid.  As  this  conversion  is  well  calculated  to  illustrate  some 
of  the  chemical  changes  which  occur  in  several  of  the  arts  which  we  have  to  treat  of,  we 
give  the  details  of  the  process  in  this  place. 
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A  pound  niul  B  half  of  potato-starch  was  kept  slmmerhig  at  a  boiling  heat  in  a  mixture  of  six  pints  of 
distillL'd  water  and  a  quarter  of  nn  ounce  (by  weiBht)  of  sulphuric  acid.  The  mixture  was  afterwards  stirred, 
aud  IVesli  water  occasionally  added  to  supply  the  loss  by  evaporation.  After  Ihirly-four  hours  an  ounce  oi' powdered  charcoal  was  added,  and  the  boiling  resumed  for  two  iiours  The  acid  was  tlien  carefully  saturated 
witii  lime,  and  the  boilini;  continued  Ibr  iialf  an  hour,  when  tlie  liquor  was  strained  through  calico.  The 
insoluble  residue,  alter  luiving  been  wasiied  and  dried,  consisted  of  charcoal  and  sulphate  of  lime.  The 
filtered  liquor  was  evaporated  to  the  consistence  of  syrup,  and,  beiilg  set  aside,  became  in  eiglit  days  a  crys- 

tallised m.-iss  resembling  brown  Bupir  and  treacle.  The  sugar  weighed  a  pound  and  a  quarter.  One  pound of  it  fermented  in  the  usual  way,  aud  allbrded  on  distillation  fourteen  draclims  of  proof  spirit. 

This  sugar  from  starch  is  not  exactly  the  same  as  that  made  from  tlie  sugar-cane ;  it 
is  less  sweet,  requiring  two  and  a  half  times  the  quantity  of  cane-sugar  to  sweeten  to  the 
same  degree,  and  it  is  not  quite  so  soluble.  It  agrees  in  its  properties  with  the  sugar  of 
grapes,  and,  like  it,  is  capable  of  being  converted  into  spirit  by  fermentation  ;  it  is,  in  fact, 
the  very  substance  that  affords  the  spirit  in  malt  liquors.  How  the  conversion  of  starch 
into  sugar  is  effected  is  not  very  well  understood,  and  we  wish  to  avoid  entering  into 
theoretical  views  not  yet  quite  established ;  but,  as  has  been  observed  above,  it  is 
supposed  that  the  mutual  attractions  of  the  elementary  principles  of  vegetable  bodies 
being  very  slight,  they  are  made  to  change  their  situations  by  very  small  causes,  and  a 
very  minute  difference  in  their  arrangement  occasions  a  sensible  difference  of  properties, 
— a  fact  of  which  chemistry  furnishes  many  examples.  Few  substances,  indeed,  appear  at 
first  more  unlike  than  starch  and  sugar ;  the  former  is  very  insoluble  and  insipid,  the 
latter  very  soluble  and  sapid.  Since,  as  we  have  stated,  the  elementary  principles, 
hydrogen  and  oxygen,  exist  in  the  proportion  necessary  to  form  water  in  starch,  sugar, 
gum,  and  ligneous  or  woody  fibre,  these  substances  may  be  considered  as  so  many  com- 

pounds of  the  elements  of  water  with  carbon,  the  remaining  element ;  and  since,  in  the 
processes  just  described,  the  weight  of  the  sugar  obtained  exceeds  that  of  the  starch 
employed  by  ten  per  cent.,  it  has  been  supposed  that  the  sugar  is  a  chemical  combination 
of  starch  with  water. 

2318.  Nature  produces  the  change  from  starch  to  sugar  during  the  germination  of  seeds  in 
the  earth.  When,  under  the  proper  circumstances  of  heat  and  moisture  germination  has 
commenced,  it  will  be  found  that  the  farina,  or  white  internal  kernel  of  the  seed,  has  in  a 
great  measure  disappeared,  and  that  its  place  is  supplied  by  a  substance  having  a 
saccharine  taste.  It  is  this  peculiar  sugary  substance  that  constitutes  the  food  of  the 
embryo  plant,  and  it  is  for  the  purpose  of  supplying  this  food  that  nature  has  effected  the 
change. 

2319.  Man  has  imitated  this  process  in  the  malting  of  barley  for  the  purpose  of  pro- 
ducing fermented  liquor.  When  we  treat  of  "  Brewing  and  Distilling"  this  subject  will 

be  entered  into  more  fully  ;  at  present  it  is  merely  hinted  at,  to  bring  all  the  points  into 
the  same  view  :  and  we  shall  then  see  also  why  all  the  substances  possessing  starch  may 
also  produce  alcohol  or  spirit ;  first,  by  the  conversion  of  the  starch  into  sugar,  and  then 
the  latter  into  spirit. 

2320.  But  starch  or  fecula  cannot  be  always  separated,  in  the  manner  described  above, 
from  all  the  plants  in  which  it  exists.  Sometimes  it  is  intimately  united  to  mucilage 
and  oil,  as  in  the  case  of  the  almond,  and  many  other  kernel  seeds.  In  such  plants  all 

these  principles  become  ditfused  in  the  water  in  an  equal  degi-ee  on  pressure,  and  the 
fecula  will  not  be  deposited  by  mere  subsidence ;  nor  can  it  in  this  case  be  obtained  pure 
in  any  way  under  these  circumstances. 

2321.  Starch  is  an  extremely  nutritive  material,  and  constitutes  one  of  the  chief  ingre- 
dients in  almost  all  the  most  valuable  vegetables  used  as  food  by  man.  In  many  instances 

it  is  not  separated  from  the  vegetables  before  being  employed  as  aliment,  but  in  other 
cases  processes  are  employed  to  extract  it  distinct  from  the  other  ingredients,  some  of 
which  are  nutritious,  and  others  injurious. 

2322.  By  this  means  various  species  of  food  have  been  produced  in  foreign  countries 
and  are  in  use  amongst  us,  while  few  persons  have  an  idea  of  their  origin,  or  their  relation 
to  common  starch.  Of  this  kind  are  arrow  root,  which  is  the  starch  extracted  from  the 

tubers  of  a  plant  that  grows  in  the  East  and  AVest  Indies,  the  Maranla  arundinacca  ;  sago, 
a  starch  procured  from  the  pith  of  several  species  of  palms  ;  and  tapioca,  made  from  the 
starch  of  Jatropha  Maniliot,  a  South  American  plant.  Tous  les  mois  is  a  substance  of 

this  class  lately  brought  here  from  St.  Kitt's,  and  said  to  be  the  starch  of  the  Canna coccinea.  All  these  boil  to  a  jelly  like  starch,  and  are  light  and  nutritive.  They  will  be 

described  more  particularly  in  Chap.  III.  Book  IX.,  "  On  Bread." 2323.  From  the  nutritious  substances  which  have  been  just  mentioned,  all  of  which  consist 

of  mere  starch,  we  may  perceive  how  very  important  is  this  principle  in  the  vegetable 

kingdom  :  but  this  importance  will  be  much  increased  when  it  is  pointed  out,  as  it  will  be 

when  we  come  to  the  article  "  Bread,"  that  it  is  chiefly  the  starch  they  contain  which 
renders  all  the  kinds  of  corn  and  leguminous  seeds  so  valuable  as  food.  In  these,  indeed, 
it  is  combined  with  the  other  proximate  principles,  such  as  gluten,  sugar,  oil,  &c. ;  but  it 
is  the  starch  mu(;h  more  than  all  the  rest  which  constitutes  the  nutritioi.s  part  of  corn 
and  other  vegetables. 
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2324.  Starch  has  the  remarkable  property  of  assumiruj  a  blue  colour,  by  means  of  the 
substauce  called  iodine,  which  is  accordingly  employed  as  a  test  for  ascertaining  its 
presence. 

Sect.  III. 

GLUTEN. 

2325.  In  the  experiment  with  wheat  flour  which  was  mentioned  above,  when  starch 
was  separated  by  washing,  a  viscid  substance  remained  in  the  hand,  which  received  the 
name  of  vegetable  gluten  from  its  discoverer  Beccaria  on  account  of  its  resemblance  to 
glue.  It  is  a  grey,  viscid,  tenacious,  and  ductile  substance,  insoluble  in  cold  water,  that 
may  be  stretched  out  in  a  manner  somewhat  like  Indian  rubber.  It  is  foimd  more 
or  less  in  a  great  variety  of  plants,  but  very  abundantly  in  the  kinds  of  grain  used  for 
making  bread.  Wheat  contains  the  largest  portion  of  it ;  and  this  is  one  reason  why 
wheaten  bread  is  superior  to  that  made  from  other  kinds  of  grain,  for  gluten  is  the  most 
nutritious  principle,  though  not  the  most  abundant,  contained  in  vegetables.  It  is  the 
gluten  in  wheat  flour  that  renders  it  so  proper  for  light  fermented  bread,  by  occasioning 
its  making  a  tenacious  paste  with  cold  water,  the  viscid  elastic  nature  of  which  enables  the 
carbonic  acid  disengaged  during  fermentation  to  form  numerous  vesicles  that  distend  the 
mass  of  dough,  and  produce  what  is  called  the  rising.  This  will  be  fully  explained  under 
the  article  "  Making  Bread." 

2326.  But  it  has  been  shown  by  EinhofF  that  the  viscid  substance  which  we  have  men- 
tioned as  obtained  by  kneading  wheat  flour  is  not  pure  gluten,  but  consists  of  gluten  and 

another  vegetable  principle,  called  vegetable  albumen.  They  may  be  separated  from  each 
other  by  boiling  in  alcohol,  or  by  kneading  them  with  the  hand  in  alcohol ;  the  latter 
being  soluble,  and  the  former  insoluble,  in  it. 

2327.  Pure  gluten,  thus  obtained,  is  of  a  full  yellow  colour,  with  a  slight  balsamic  taste 
and  a  peculiar  odour  ;  it  is  very  tenacious  and  elastic,  and  does  not  dissolve  in  cold  water  ; 
but  though  gluten  is  so  nutritive,  it  is  only  so  when  imited  with  other  vegetable  principles, 
for  by  itself  it  is  scarcely  digestible.  When  kept  moist  in  a  warm  place  it  ferments,  and 
disengages  carbonic  acid,  but  afterwards  gives  out  acetic  acid,  which  is  the  cause  of  the 
sourness  perceived  in  leavened  bread ;  in  a  few  days,  if  left  to  itself,  it  acquires  a  smell 
and  taste  much  like  cheese,  then  it  putrefies,  and  gives  out  an  offensive  odour  like  animal 
matter.  When  exposed  to  the  air,  it  gradually  dries,  and  becomes  hard  and  brittle,  like 
glue,  from  which  property  it  has  been  employed  to  mend  broken  china.  It  loses  its 
tenacity  entirely  by  boiling.  Gluten,  though  insoluble  in  water  alone,  forms  a  compound 
with  acetic  acid  or  vinegar  that  is  soluble  in  water ;  and  this  is  the  reason  why,  in  the 
manufacture  of  starch,  just  described,  the  souring,  or  formation  of  vinegar,  acts  upon  the 
gluten  that  was  united  to  the  starch,  and  thus  removes  it  from  the  latter. 

Gluten  dLtfers  from  all  the  other  vegetable  proximate  principles,  except  vegetable  albu- 
men, in  containing  gluten,  of  which  it  contains  from  14  to  20  per  cent.,  and  this  is  sup- 
posed to  be  the  cause  of  its  being  so  nutritious. 

Sect.  IV. 

VEGETABLE  ALBUMEN. 

2328.  Albumen  has  lately  been  discovered  to  be  common  to  the  vegetable  as  well  as  to  the 
animal  kingdom,  though  in  a  smaller  quantity.  In  its  pure  state  it  is  a  thick,  glairy,  tasteless- 
fluid,  analogous  to  white  of  egg.  It  is  found  abundantly  in  the  juices  of  green  leaves,  as 
well  as  in  the  flour  firom  wheat.  It  resembles  gluten  considerably  in  its  composition,  con- 

taining also  nitrogen,  but  it  is  soluble  in  alcohol,  and  in  cold  water,  which  gluten  is  not. 
When  the  juice  of  cabbage  leaves,  or  other  similar  plants,  is  pressed  out  and  passed  through 
a  cloth,  it  is  not  at  once  transparent,  but  a  fine  green  powder  is  suspended  in  it  which  will 
require  a  week  to  settle  to  the  bottom :  this  is  called  green  fecula,  and  it  consists  of  three 
substances  ;  1.  a  green  colouring  matter  which  is  resinous  ;  2.  woody  fibre  that  has  been 
entangled  in  the  juice;  3.  vegetable  albumen.  If  a  glass  bottle  filled  with  the  green 
juice  as  soon  an  it  is  filtered,  and  before  it  has  time  to  settle,  be  placed  in  a  vessel  with 
boihng  water,  the  liquor  will  deposit  a  flocculent  or  cheesy  matter,  which  consists  of  the 
albumen,  which  has  coagulated  by  the  heat ;  and  as  it  resembles  the  white  of  egg,  when 
washed  and  deprived  of  colour,  it  has  received  the  name  of  albumen,  though  not  absolutely identical  with  animal  albumen  :  it  appears  to  be  sometimes  a  vegeto-animal  substance. 

It  can  scarcely  be  necessary  to  state  that  this  principle  contained  in  the  juice  must 
coagulate  in  the  same  manner  as  animal  albumen  when  vegetables  are  boiled ;  and  on  this depends  the  method  taken  to  clarify  many  vegetable  juices. 

It  is  found  in  many  plants ;  in  nuts,  grains,  ajiples,  grapes,  and  fruit  of  all  kinds  ;  in 
flowers,  young  shoots  of  trees,  green  leaves,  &c.  It  abounds  in  the  juice  of  the  Papau 
tree  ;  when  this  juice  is  boiled,  the  albumen  falls  down  in  a  coagulated  state;  it  is  like- 
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•wise  met  with  abundantly  in  mushrooms  and  in  diflferent  species  of  fungi.  The  principal part  of  tlie  almond  and  of  the  kernels  of  many  other  nuts  appears,  from  the  experiment 
of  Prout,  to  be  a  substance  analogous  to  coagulated  albumen.  The  juice  of  the  fruit  of 
the  Oclira  (Hibiscus  escukiitus)  contains  a  liquid  albumen  in  such  quantities,  that  it  is 
employed  in  Dominica  as  a  substitute  for  the  whites  of  eggs  in  clarifying  the  juice  of  the 
sugar-cane.  Like  gluten  it  soon  putrefies,  particularly  when  kept  moist,  or  in  stagnant 
water.  It  is  contained  under  the  fibrous  rind  of  flax  and  hemp,  and  its  decomposition 
during  steeping  occasions  the  ready  separation  of  the  fibres,  and  likewise  the  unwholesome 
and  offensive  odour  of  water  in  which  this  has  taken  place.  It  is  this  also  which  occa- 

sions the  disagreeable  and  unhealthy  smell  of  decaying  leaves  of  vegetables,  and  particu- 
larly of  cabbages,  and  of  the  water  in  which  they  have  been  boiled.  Like  animal  albumen 

it  consists  of  carbon,  oxygen,  hydrogen,  and  nitrogen. 
2329.  Yeast,  or  the  vegetable  ferment,  which  we  sliall  see  more  of  under  "  Fermentation," 

is  supposed  to  be  either  gluten  or  vegetable  albumen ;  but  it  does  not  appear  to  be  absolutely 
certain  whether  it  is  one,  or  a  modification  of  both. 

2330.  Vegetable  Jibriii  and  vegetable  casein  are  enumerated  among  the  proximate  prin- 
ciples of  vegetables  by  some  late  writers  :  but  as  it  does  not  appear  certain  that  they  are 

not  identical  with  those  already  known  and  described,  we  avoid  rendering  our  subject 
unnecessarily  complicated. 

Sect.  V. 

SUGAR,  OR  THE  SACCHARINE  PRINCIPLE. 

2331.  Sugar  is  very  generally  diffused  through  the  vegetable  kingdom:  but  its  importance 
demands  that  it  should  be  treated  of  at  large  in  a  separate  part  of  this  work.  At  present 
it  is  proposed  to  consider  it  only  in  brief  as  one  of  the  proximate  principles  of  vegetables. 
Sugar  exists  more  or  less  in  almost  all  vegetables,  but  abundantly  in  ripe  fruits,  and  the 
roots  of  the  beet,  carrot,  &c.  It  is  procured  most  plentifully,  as  is  well  known,  from  the 
juice  of  the  sugar-cane  and  of  the  maple  tree. 

2332.  There  are  several  species  of  sugar,  which  agree  in  having  a  sweet  taste,  hut  which 
differ  in  other  respects.  1.  Cane-sugar,  or  common  sugar,  which  is  seen  in  its  purest  state 
when  crystallised  in  white  sugar-candy,  and  in  refined  sugar.  Sugar  from  the  maple  tree 
and  beet  root  is  the  same  as  that  from  the  cane.  2.  Sugar  from  grapes  contains  less  carbon 
than  cane-sugar,  and  is  not  so  sweet ;  it  requires  two  and  a  half  times  as  much  of  this  sugar 
to  sweeten  to  the  same  degree  as  cane-sugar  ;  it  cannot  be  made  to  crystallise  distinctly, 
but  solidifies  in  grains ;  it  dissolves  less  rapidly  than  cane-sugar,  and  gives  a  more  fluid 
syrup.  Sugar  of  malt  agrees  with  this,  and  also  the  sugar  of  honey,  of  raisins,  figs,  and 
many  other  sweet  fruits.  There  are  other  varieties  of  sugar  from  various  vegetables, 
but  as  they  are  not  well  understood,  and  not  important,  we  need  not  mention  them. 

2333.  We  have  already  stated  that  sugar  can  be  prepared  from  starch ;  and  hence  the 
reader  may  be  less  surprised  at  being  informed  that  the  woody  fibre,  or  the  wood  of 
vegetables,  a  principle  which  will  be  described,  has  been  employed  for  the  same  purpose. 
Persons  not  familiarised  with  chemistry  may,  perhaps,  consider  it  as  a  piece  of  pleasantry 
to  be  told  that  sugar  has  been  made  from  common  wood,  deal  boards,  sawdust,  straw, 

and  even  linen  rags,  all  of  which  consist  of  woody  fibre  ;  yet  this  has  been  efi'ected  by 
Braconnot  through  the  action  of  sulphuric  acid:  but  as  the  fact  is  rather  illustrative  of 

the  powers  of  chemistry,  and  the  nature  of  vegetable  substances,  than  applicable  at  present 

"to  any  practical  purpose,  we  shall  not  enter  into  farther  details  respecting  it. 
2334.  The  only  sugar  in  general  use  in  Britain  is  that  of  the  sugar-cane  made  in  the 

West  and  East  Indies;  the  "maple  tree  sugar  is  made  and  used  in  North  America,  and the  beet  root  sun-ar  in  France.  Besides  the  use  of  sugar  for  domestic  purposes,  it  is 

extensively  employed  for  producing  ardent  spirit,  either  pure,  or  in  wine,  beer,  and  all 

fermented  liquors;  and  it  is  the  only  substance  from  which  this  can  be  procured,  as  will 

be  fully  explained  'under  "  Fermentation,"  "  Brewing,"  "  Wine-making,"  and  "  Distilling." It  is  likewise  employed  in  the  preservation  of  fruits. 
There  are  various  opinions  respecting  the  nutritive  properties  of  sugar.  It  is  readily 

digested  by  the  healthy  stomach :  but  with  some  dyspeptic  individuals  it  does  not  agree. 

Sect.  VI. 

MUCILAGE. 

2335  It  is  usual  to  consider  mucilage  and  a  solution  of  gum  in  water  as  the  same :  but 

HermstMt  makes  this  distinction,— the  solution  of  gum  in  water  is  transparent  a
nd  glu- 

tinous, and  can  be  drawn  out  into  threads,  whereas  that  of  mucilage  is  opaque  does 

not  feel  glutinous,  but  slippery,  and  cannot  be  drawn  into  threads.  
Dr.  Bostock  also 

takes  a  similar  view  of  the  subject.  Of  mucilages  there  are  a  great  variety  of  k'"d/J^^t- 
ing  in  the  roots,  stems,  leaves,  and  seeds  of  many  plants.  They  seldom  ".'L^^.^^tlPTu 

spSntaneously,  but  may  be  obtained  artificially  in  a  state  of  tolerable  purity,  
though  it  is 
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impossible  to  separate  them  completely  from  starch,  gluten,  sugar,  &c.  Only  a  few 

species  have  been  examined,  and  we  are  uncertain  how  far  their  properties  agree.  Lin- 
seed yields  one  of  the  purest,  which  is  well  known  in  what  is  called  linseed  tea  :  when 

thick  it  much  resembles  solution  of  gum  arable.  Mucilage  is  perfectly  soluble  in  cold 

and  hot  water,  and  is  easily  extracted  by  boiling,  as  from  the  roots  of  marshmallows,  the 

kernels  of  quiuces,  and  most  bulbous  roots  and  fleshy  leaves.  Many  of  the  fuel  also 

yield  a  large  quantity ;  some  lichens  have  so  much  that  they  haye  been  used  for  the 
purpose  of  gum  in  calico  printing.  Mucilage  is  found  more  or  less  in  barley,  wheat,  and 
all  the  grains  used  for  brewing  and  baking. 

Sect.  VIL 

GUM. 

2336.  Some  trees  suffer  their  gum  to  transude  either  spontaneously  or  by  incisions  made  in 
them  ;  it  becomes  concrete  by  drying  in  the  air.  All  gums  are  easily  dissolved  in  water, 
and  are  then  nearly  analogous  to  mucilage  ;  but  they  do  not  dissolve  in  spirits  of  wine  nor 
in  oils.  They  readily  unite  with  sugar,  and  their  composition  is  so  analogous  to  it,  that 
they  are  easily  converted  into  that  substance  by  a  chemical  process,  which  however  is  not 
employed,  because  sugar  is  procured  more  economically  in  another  way.  The  uses  of 
gum  are  well  known.    The  principal  gums  among  us  are :  — 

2337.  Gum  arable,  the  most  valuable  kind,  which  exudes  from'  different  species  of 
mimosa,  particularly  the  vera,  a  native  of  Arabia.  The  best  is  colourless  and  very  trans- 
parent 

2338.  Gum  Senegal  does  not  differ  much  from  the  last,  but  comes  to  us  in  large  pieces, 
and  is  much  employed  by  the  calico  printers.  It  is  the  produce  of  the  Acacia  Sencgalensis. 

2339.  Gum  tragacanth  is  very  different  from  the  gums  already  mentioned,  and  is  the 
produce  of  the  Astragalus  tragacantha,  a  thorny  shrub  growing  in  Syria  and  the  islands  in 
the  Levant.  It  does  not  dissolve  in  cold  water,  but  swells  up  into  a  mucilaginous  mass, 
and  requires  digesting  in  hot  water. 

2340.  Cherry  gum  is  more  analogous  to  gum  tragacanth  than  to  gum  arable,  as  it 
dissolves  in  hot  water  but  not  in  cold.  It  exudes  from  the  Frunus  avicum,  or  black  cherry 
tree  of  this  country;  also  from  the  plum,  peach,  and  apricot  trees. 

The  gums  are  seldom  employed  as  food,  and,  it  is  said,  are  not  very  nutritious,  though 
the  Africans  in  Senegal  sometimes  subsist  upon  it  during  the  gum  harvest. 

Sect.  VIIL 

lignin,  or  woody  fibre. 

2341.  This  name  has  been  given  to  the  solid  skeleton,  as  it  may  be  called,  of  plants,  or 
what  remains  after  all  the  principles  which  have  been  just  described  are  separated.  This 
skeleton  is  composed  of  an  infinite  number  of  extremely  minute  fibres,  which  are  ar- 

ranged in  bundles,  so  as  to  constitute  the  various  forms  of  stems,  branches,  and  leaves  ; 
and  these,  together  with  the  cellular  or  pithy  part  between  them,  make  up  the  solid 
through  which  the  juices  flow.  Every  one  has  seen  leaves  in  the  autumn,  and  beginning 
of  winter,  decayed,  so  as  to  have  only  the  veins,  or  fibres,  remaining  :  this  is  the  lignin, 
or  wood,  of  the  leaves. 

2342.  The  properties  of  lignin  may  be  examined  by  boiling  some  wood  rasped,  or  saw- 
dust, for  a  long  time  in  water,  to  carry  away  such  substances  as  are  soluble  in  this  fluid, 

-and  then  treating  it  with  alcohol,  to  dissolve  the  resinous  principles.  After  this,  nothing 
would  be  found  to  remain  but  a  fibrous  substance,  without  taste  or  odour,  and  which 
would  undergo  no  change  by  keeping  in  the  dry  :  this  would  be  pure  lignin,  and  would 
amount  to  about  96  per  cent,  in  most  kinds  of  wood. 

2343.  The  ligneous  part,  or  lignin,  of  escidcnt  vegetables,  is  in  far  less  proportion  than  in 
wood;  yet  it  is  never  absent,  since  it  is  necessary  to  form  the  skeleton  of  the  plant.  It  is 
seen  in  the  stringy  part  of  culinary  vegetables,  as  in  many  parts  of  the  cabbage  ;  but  is 
most  striking  in  the  hemp  and  flax  plants,  their  long  fibres  consisting  of  this  very  woody 
matter  arranged  round  the  external  part  of  the  stem. 

2344.  Lignin  is  itself  composed  of  the  same  elements  as  all  the  other  proximate  prin- 
ciples consist  of ;  in  100  parts,  there  are  51'43  of  carbon,  42-73  of  oxygen,  and  .'5-82  of 

hydrogen  ;  and  when  it  is  burned,  the  oxygen,  hydrogen,  and  part  of  the  carbon,  fly  off, 
leaving  only  remaining  the  carbonaceous  part  of  the  skeleton,  in  the  form  of  charcoal. 

Wood,  under  ordinary  circumstances,  as  is  well  known,  is  indigestible  and  unfit 
for  food  ;  those  vegetables  which  have  much  of  it  in  their  structure  are  improper ;  and  it 
is  only  the  most  succulent,  that  is,  those  which  have  much  juice,  or  other  nutritious 
principles,  in  proportion  to  their  woody  fibre,  that  are  employed  ;  yet  the  substance  we 
are  now  considering  is  (as  we  have  already  hinted)  not  entirely  incapable  of  being  em- 

ployed for  human  sustenance. 
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2345.  We  shall  see,  under  the  article  "  Bread,"  in  Book  IX.  Chap.  III.,  that  wood  itself  can 
be  used  in  various  ways,  to  assist  in  increasing  the  quantity  of  nutriment ;  and  chemistry has  opened  a  new  view  of  tlie  subject,  which  may  perhaps,  some  day,  extend  the  bounds 
of  the  vegetable  kingdom  to  the  support  of  life.  We  mention  tliese  discoveries,  because, 
although  they  are  not  applied  at  present  in  practice,  yet  they  are  intimately  connected 
witli  the  subject  of  aliment,  and  the  view  which  we  are  attempting  to  give  would  be 
altogether  incomplete  without  noticing  them. 

234(j.  Tlia  discoveries  to  which  we  allude  were  made  by  M.  Braconnot,  a  French  chemist 
and  are  described  at  lengtli  in  Vol.  XII.  of  the  Annales  de  Chiviic.  If  the  sawdust  of 
hard  wood  be  mixed  up  with  strong  sulphuric  acid,  it  will  be  dissolved :  when  the  mix- 

ture has  got  clear,  add  chalk  to  saturate  the  acid ;  then  strain  otf  the  liquor  from  the 
insoluble  sulphate  of  lime,  and  boil  it  down  to  dryness.  A  substance  will  now  be  found 
in  the  bottom  of  the  vessel,  very  much  like  gum  arable,  and  which  is  the  produce  of  the 
sulphuric  acid  acting  upon  the  lignin  or  dry  indigestible  fibre  of  the  wood.  This  substance 
indeed  appears  to  have  all  the  properties  of  gum ;  it  is  transparent  and  yellow,  shining 
like  gum,  dissolves  in  water,  making  a  viscid  adhesive  paste  that  will  join  bodies  together. 
Gum  is  known  to  be  to  a  certain  degree  nutritious  ;  and  here  is  a  new  substance  pos- 

sessing similar  properties.  But  this  is  not  all.  If  this  gum  be  once  more  treated  with 
sulphuric  acid,  by  mL^ing  and  heating  them  together,  the  gum  is  converted  into  sugar 
capable  of  being  granulated,  and  which,  though  not  of  the  same  strength  as  cane-sugar, 
would  serve  for  the  purposes  of  distillation  and  many  others.  To  say  that  these  processes 
would  be  too  expensive  to  be  applied  at  present  to  any  practical  use  is  trifling  ;  and  we 
envy  not  the  person  who  could  urge  the  objection  with  a  view  to  lessen  the  interest 
which  such  discoveries  must  excite.  In  the  progress  which  mankind  has  been  making 
from  the  rudest  state,  facts  themselves  have  been  first  ascertained :  their  application  has 
been  a  second  step,  and  often  very  gradual  and  slow.  But  it  is  quite  unnecessary  to 
enlarge  upon  this  subject :  the  history  of  inventions,  and  the  advancement  of  society, 
present  innumerable  proofs  of  the  most  striking  kind,  that  discoveries  are  not  to  be 
undervalued  because  we  cannot  see  their  immediate  bearing  ;  and  if  even  nothing  farther 
shall  be  accomplished,  yet  the  beautiful  simplicity  of  vegetable  nature  flashes  at  once 
upon  the  understanding,  and  this  knowledge  seems  to  give  man  a  power  hitherto  un- 

known and  imsuspected. 
2347.  It  now  appears  that  starch,  gum,  sugar,  lignin,  and  probably  other  vegetable  prin- 

ciples, are  so  nearly  allied  in  their  composition  (as  we  have  already  pointed  out),  that  little 
is  necessary  to  cause  one  to  assume  the  form  and  properties  of  the  other.  But  here  we 
must  make  a  distinction,  and  draw  the  line  between  the  feeble  powers  of  himian  che-  ' 
mistry,  and  those  extraordinary,  but  altogether  incomprehensible,  powers  which  belong 
to  the  chemistry  of  nature. 

2348.  Starch  is  not  merely  a  substance  consisting  of  definite  elements,  but  it  is  a  substance 
having  an  organic  structure  :  it  consists  of  minute  vesicles,  of  oval  forms,  that  can  be  seen 
only  by  a  good  microscope  :  now  though  we  can  convert  these  into  the  substance  called 
sugar,  yet  the  chemist  cannot  bring  this  sugar  back  again  to  starch  ;  though  he  can  make 
sugar  from  starch,  he  cannot  make  starch  from  sugar ;  he  cannot  organise.  In  like 
manner  is  lignin,  a  most  extraordinary  organised  substance,  composed  of  bundles  of  tubes 
fifty  times  finer  than  a  hair,  the  finer  fibre  of  flax  being  a  bundle ;  now  lignin  can  be 
made,  as  we  have  seen,  into  sugar,  but  the  latter  substance  cannot  be  brought  back  to  the 
state  of  those  minute  woody  fibres.  We  know  from  chemistry  the  composition  of  all 
those  substances  :  we  know  that  they  all  consist  of  carbon,  oxygen,  and  hj'drogen,  —  ele- 

ments which  we  can  procure  from  mineral  bodies  ;  yet,  though  we  have  these  elementary 
bodies  in  abundance,  we  cannot  out  of  them  compose  the  simplest  organic  body.  The 
work  of  organisation  is  altogether  beyond  the  comprehension  of  the  human  mind. 

2349.  Now  it  is  a  fact  which  we  learn  from  extensive  observation,  that,  in  order  that 
matter  shall  be  fitted  for  the  food  of  animals  of  any  kind,  it  should  be  prepared  by  having 
first  passed  through  the  vegetable  kingdom  ;  that  it  should  there  have  been  employed  in 
forming  vegetable  structures ;  in  short,  it  must  have  been  what  we  term  an  organised 
body,  or  a  body  possessed  of  a  certain  species  of  life,  and  constructed  in  a  peculiar 
manner  very  different  from  mineral  substances.  No  animal  can  subsist  upon  mineral 
bodies,  even  though  they  should  contain  nearly  the  same  elementary  principles  as  vege- 

tables :  these  elements  must  have  been  first  organised  before  they  can  constitute  food  for 
an  animal.  Vegetables  can  extract  food  from  mineral  substances,  and  prepare  it  for 
animals,  by  first  converting  it  into  their  substance  ;  after  this,  the  same  matter  may  be 
introduced  into  the  animal  system,  and  undergo  such  farther  modification  as  to  be 

animulised;  it  now  passes  into  the  animal  kingdom,  and  is  capable  of  affording  sustenance 
to  tliis  hin-her  class  of  beings.  Here,  then,  is  a  part  of  that  beautiful  order  and  gradation 
whicli  we  discover  in  every  part  of  creation.  This  chief  use  of  vegetable  life,  that  of 

conducting  to  a  higher  order,  may  seem  to  be  contradicted  by  animals  feeding  upon  each 
other  i  but  on  closer  examination,  it  will  be  found  that  this  exception  is  more  apparent 
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than  real  as  we  may  observe  that  cai-nivorous  animals  live  upon  those  that  feed  upon 

vegetable's,  so  that  still  we  trace  that  the  entrance  of  matter  into  the  livmg  system  is through  the  vegetable  kingdom.  „        ,     .  , 
'>350  A  bar  seems  therefore  opposed  to  the  extent  of  our  chemical  power ;  we  cannot  by 

its'raeans  increase  the  quantity  of  organised  matter  ;  but  it  is  evident  that  human  know- ledge and  art  have  already  wonderfully  modified  the  nature  of  organised  matter,  so  as  to 

render  available  as  food  much  that  in  its  natural  state  was  unfit ;  of  which  the  arts  of 

agriculture  and  of  cooking  furnish  eminent  examples.  ^      ■      ,      .r  ̂ 
0351  In  prosecuting  these  researches,  Braconnot  was  desirous  of  trying  how  Jar  the 

chan"-es  from  lignin  to  sugar  could  be  effected,  and  whether  every  condition  of  this  prin- 

ciple°could  be  so  converted.  For  this  purpose  he  tried  not  only  sawdust,  but,  with  equal 
success,  hemp,  straw,  and  even  linen  rags  and  paper,  all  of  which  consist  of  lignin,  and 
all  of  which  he  converted  into  sugar. 

235''  But  it  is  now  many  years  since  that  Professor  Auchtenrielh  of  Tubingen  showed  that,  by  proper 
management,  lignin  might  be  converted  into  a  species  of  bread  (Prout,  Phil.  Trans.  1827.  See  receipt 
in  Chan  111  Book  IX.  "On  Bread").  "This  discovery,"  bir  John  Herschel  observes,  "  winch  renders famine  next  to  impossible,  deserves  a  higher  degree  of  celebrity  than  it  has  obtained.  And  lest  it  niight 
be  supposed  in  what  we  have  said  above,  that  there  is  a  certain  dash  of  the  extravagant,  we  shall  beg 
leave  to  quote  a  few  further  remarks  from  the  authority  we  have  just  cited,  whose  practical  as  well  as 
enharged  views  no  one  will  dispute.  "  The  transformations  of  chemistry,  by  which  we  are  enabled  to  con- 

vert the  most  .ipparently  useless  materiiils  into  important  objects  in  the  arts,  are  opening  up  to  us  every  day 
sources  of  wealth  and  convenience  of  which  former  ages  had  no  idea,  and  which  have  been  pure  gifts  of 
science  to  man.  Every  department  of  art  has  felt  their  influence,  and  new  instances  are  continually  starting 
forth  of  the  unlimited  resources  which  this  wonderful  science  developes  in  the  most  sterile  parts  of  nature. 
Who  for  instance,  would  have  conceived  that  linen  rags  were  capable  of  producmg  7nore  than  then-  own weight  of  sugar  by  the  simple  agency  of  one  of  the  cheapest  and  most  abundant  acids  ;  that  dry  bones  could 
be  a  magazine  of  nutriment  capable  of  preservation  for  years,  and  ready  to  yield  up  their  sustenance  m  the 
form  best  adapted  to  the  support  of  life,  on  the  application  of  that  powerful  agent  steam,  which  enters  so 
largely  into  all  our  processes,  or  of  an  acid  at  once  cheap  and  durable  ;  thus  sawdust  itself  is  susceptible  of 
conversion  into  a  substance  bearing  no  remote  analogy  to  bread,  and  though  less  palatable  than  that  ol  flour, 

yet  no  w.ay  disagreeable,  and  both  wholesome  and  digestible,  as  well  as  highly  nutritive  ?  " Notwithstanding  these  announcements,  however.  It  is  but  just  to  add,  that  some  persons  think  it  possible 
th.at  the  apparently  nutritive  properties  of  lignin,  as  treated  by  Professor  Auchtenrieth,  might  have  been 
partly  owing  to  some  stiirch  which  generally  accompanies  the  woody  fibre  ;  and  we  have  said  so  much,  rather 
to  show  the  power  of  chemistry  as  applied  to  our  subject,  than  as  any  thing  of  great  practical  advantage. 

Sect.  IX. 

VEGETABLE  JELLY. 

2353.  Several  vegetables,  but  particularly  ripe  fruits,  as  currants  and  gooseberries, 
yield  a  juice  by  pressure,  which,  when  carefully  evaporated  at  a  temperature  of  200°,  the 
concentrated  portion  of  it  concretes  into  a  tremulous  gelatinous  mass,  quite  distinct  from 
animal  gelatine,  and  from  gluten,  as  it  contains  no  nitrogen.  This  substance  is  well 
known  by  the  name  o( jelly.  It  is  scarcely  soluble  in  cold  water,  but  very  soluble  in  hot 

water,  and  when  cold  again  coagulates  into  the  form  of  jelly.  'When  long  boiled,  it  loses the  property  of  gelatinising  by  cooling,  and  becomes  analogous  to  mucilage.  This  is  the 
reason  that,  in  making  currant  or  any  other  vegetable  jelly,  when  the  quantity  of  sugar 
added  is  not  sufficient  to  absorb  all  the  watery  parts  of  the  fruit,  and  consequently  it  is 
necessary  to  concentrate  the  liquor  by  long  boiling,  the  mixture  often  loses  the  property 
of  gelatinising,  and  the  jelly  of  course  is  spoiled.  Vegetable  jelly  exists  more  or  less  in 
all  ripe  acid  fruits,  as  the  orange,  lemon,  gooseberry,  &c.  It  is  considered  very  analogous 
to  gum  with  vegetable  acid. 

To  procure  the  jelly  free  from  the  acid,  if  the  jelly  which  has  gelatinised  be  put  into  a 
sieve,  the  acid  gradually  filters  through,  and,  by  washing  with  water,  may  be  separated, 
leaving  the  jelly  pure  ;  this  will  dry  into  a  hard  mass  not  very  different  from  gum. 
Braconnot,  who  first  observed  this  fact,  proposes  the  name  of  pectin  for  the  substance. 

Sect.  X. 

VEGETABLE  OILS. 

2354.  Oil  is  distinguished  by  its  peculiar  unctuous  feel,  by  its  inflammability,  and  refusing 
to  mix  with  water.  Animal  oil  has  been  described  as  "  Fat,"  Chap.  II.  Book  VII.  The 
vegetable  oils  are  divided  into  fixed  and  volatile.    They  are  caWed  fixed  when  the  greasy 

■  stain  which  they  give  to  paper  does  not  disappear  on  the  application  of  heat,  and  when 
'  they  do  not  rise  in  distillation  at  the  temperature  of  boiling  water.  Volatile  oils  are  those 
whose  stain  on  paper  disappears  with  a  gentle  heat,  and  which,  when  distilled  with  water, 

>  rise  at  the  temperature  of  212°.    The  fixed  vegetable  oils  form  a  numerous  and  im- 
I  portant  class. 

235."j.  Fixed  vegetable  oils.  —  These  exist  ready  formed,  and  uncombined  with  any  other substance,  in  the  kernels  of  many  seeds.  They  are  also  foimd  in  the  roots,  bark,  and 

■wood  ;  but  there  they  are  intimately  combined  with  other  principles  of  the  plants.  These 

Gg 
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are  usually  procured  from  the  seeds  and  kernels  of  plants  by  pressure ;  hence  they  are often  called  expressed  oils.  The  substances  are  put  into  bags  of  hemp  or  hair  cloth,  and 
subjected  to  the  action  of  pressing  mills,  at  first  without  heat;  what  is  expressed 
first  is  the  purest  oil,  and  is  called  cold  drawn  ;  afterwards  some  heat  is  applied,  by  which 
a  second  quantity  is  obtained  of  an  inferior  liind.  By  this  process  some  mucilage  is 
pressed  out  together  with  the  oil  ;  and  as  this  deteriorates  the  quality  of  the  oil,  it  is 
afterwards,  but  with  some  difficulty,  separated,  and  the  oil  is  said  to  be  purified.  Fixed 
oils,  when  perfectly  pure,  are  quite  transparent,  either  colourless,  or  of  a  pale  yellowish 
or  greenish  tinge,  and  without  smell  or  taste  ;  when  they  possess  these  in  their  ordinary 
state,  it  is  owing  to  the  mucilage  and  other  matters  mingled  with  them.  They  are 
usually  fluid,  but  of  thickish  consistence,  and  they  congeal  at  moderately  low  tempe- 

ratures ;  some  are  naturally  concrete.   They  combine  readily  with  alkali,  forming  soaps. 
Fixed  oils  do  not  boil  by  being  converted  into  vapour  until  they  are  heated  to  600°. 

When  a  sufficient  heat  is  applied,  and  vapour  is  formed  and  then  condensed,  the  con- 
densed oil  is  found  to  have  had  its  properties  altered :  it  has  become  more  limpid  and 

volatile,  having  lost  some  of  its  carbon.  When  expressed  oils  are  exposed  to  a  warm 
atmosphere,  they  gradually  acquire  a  sharp  taste  and  smell,  and  become  thick.  This 
change  is  termed  rancidity,  and  is  owing  to  their  absorbing  oxygen. 

2356.  Fixed  vegetable  oils  are  subdivided  into  fat  and  dryiny  oils. 
2357.  Fat  vegetable  oils  are  those  which  will  not  dry  or  become  hard  of  themselves 

when  spread  on  any  substance,  but  remain  always  liquid,  or  soft  and  grezisy,  in  the  ordi- 
nary temperature  of  our  climate.  Fat  oils  in  general  will  not  unite  with  water  alone  ;  yet, 

by  the  addition  of  mucilage  or  sugar,  they  mix  with  it  by  agitation,  and  such  mixtures 
are  called  emulsions.  These  oils  require  to  be  heated  to  600°  before  they  boil,  and  do  not 
inflame  until  their  temperature  is  elevated  to  this  point.  When  exposed  to  the  air,  they 
become  more  viscid,  and  acquire  a  degree  of  rancidity  ;  but  when  fresh,  they  have  little  or 
no  smell :  they  are  never  perfectly  transparent,  but  have  always  a  slight  yellowish  or 
greenish  tinge.  The  principal  fat  vegetable  oils  in  use  with  us  as  food  are  olive  oil,  rape 
seed  oil,  and  almond  oil :  others  employed  by  us  only  for  procuring  light,  as  palm  oil 
and  cocoa-nut  oil,  have  been  described  in  Chap.  II.  Book  IV.  "  On  Artificial  Illumin- 
ation." 2358.  Olive  oil  is  so  useful  in  domestic  economy  as  to  demand  more  attention.  The 
description  of  the  olive,  from  the  pulpy  part  of  which  it  is  obtained,  will  be  given  in 

Chapter  IX.  on  "  Fruits."  Olive  oil  is  brought  to  us  from  Italy,  Spain,  and  the  Ionian  Islands, 
but  chiefly  from  the  first  of  these  countries.  The  best  oil  known  in  our  markets  is  made  in 
Florence  and  Lucca,  and  comes  from  Leghorn ;  but  most  of  our  olive  oil  is  Neapolitan, 
produced  in  the  provinces  of  Puglia  and  Calabria  Ultra,  and  called  Gallipoli  oil  fvom  the 
place  whence  it  is  exported.  A  great  deal  is  used  by  the  wool  manufacturers.  It  is  pro- 

duced in  the  following  manner :  — 
The  oil  is  contained  in  the  pulpy  outside  of  the  fruit,  whereas  most  other  fruits  have 

their  oil  in  the  nuts  or  kernels.  The  olives  are  gathered  ripe  in  November,  and  imme- 
diately bruised  in  a  mill,  the  stones  of  which  are  set  wide  enough  not  to  crush  the  kernel ; 

the  pulp  is  then  subjected  to  the  press  in  bags  made  of  rushes.  By  the  first  gentle  pres- 
sure the  best,  or  virgin  oil,  is  obtained  ;  and  by  increasing  the  pressure  so  as  to  break  the 

kernels,  at  the  same  time  moistening  the  residuum  with  water,  and  applying  sometimes  a 
slight  degree  of  heat,  a  second  quality  is  procured,  which,  though  mixed  with  the  water,  on 
being  suffered  to  remain  undisturbed,  soon  separates,  and,  although  inferior  to  the  first,  is 
still  fit  for  the  table.  Sometimes  a  third  quality  is  produced  by  boiling  the  pressed  cakes 
in  -water,  and  skimming  off  the  oil  ;  this  is  used  by  the  soap  boiler  and  other  manufacturers. 
Much  depends  not  only  on  the  quality  of  the  fruit,  but  also  on  its  being  exactly  in  the 
proper  degree  of  maturity ;  if  not  sufficiently  ripe,  the  oil  has  a  bitterish  taste  ;  if  too  ripe, 
the  oil  is  fetty.  After  the  oil  has  been  expressed,  it  is  necessary  that  it  be  separated  from 
the  mucilaginous  matter  that  accompanies  it.  For  this  purpose  it  is  suffered  to  rest  till 
the  mucilage  and  impurities  subside,  and  the  oil  is  found  upon  the  top.  If  it  be  immedi- 

ately put  carefully  into  clean  glass  flasks  and  secured  from  the  air,  it  undergoes  no  farther 
change.  The  common  oil  put  into  casks  cannot  be  preserved  above  a  year  and  a  half  or 
two  years.  The  oil  used  for  the  table  is  sometimes  adulterated  with  poppy  oil.  This 
fraud  may  be  detected  by  exposing  the  oil  to  a  freezing  cold  :  the  olive  oil  will  congeal, 
while  that  of  poppies  will  remain  fluid.  But  a  contamination  of  a  pernicious  kind  by 
lead  is  said  to  occur  from  its  having  been  kept  in  leaden  cisterns,  either  in  Spain,  where 
this  is  practised,  or  in  this  country.  Good  olive  oil  should  be  inodorous,  insipid,  soft,  and 
agreeable  in  the  mouth.  Its  analysis,  according  to  Gay  Lussac  and  Thenard,  is,  in  100, 
carbon,  77-21  ;  hydrogen,  13-3;  oxygen,  9-4. 

2359.  liape  seed  oil  is  extracted  from  the  Brassica  napiis  and  catnpestris.  It  is  made 

chiefly  in  Flanders,  where  it  is  used  for  the  table,  and  is  said  to  be  employed  for  adul- 
terating olive  oil ;  but  though  very  pleasant  when  quite  fresh,  it  is  liable  to  become  rancid. 

2360.  Almond  oil.  —  This  oil,  being  united  to  much  albuminous  and  mucilaginous 
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matter,  easily  mixes  •with  water,  and  forms  emulsions,  for  which  purpose  it  is  much  em- 
ployed in  pharmacy.  The  oil  is  obtained  by  expression  from  the  fruit  of  the  almond  tree 

(^Anu/ydalus  communis).    When  pure,  it  is  perfectly  inodorous,  and  of  an  agreeable  taste. 
2361.  Castor  oil,  obtained  from  the  seed  of  liicinus  communis,  or  Palma  Chrisli,  is  used 

only  medicinally. 
2362.  Many  fixed  vegetable  oils  do  not  remain  liquid  in  our  ordinary  temperatures ;  some 

of  them  are  called  vegetable  butters.  These  are  very  numerous ;  but  the  principal  ones 
known  to  us  are  palm  oil  from  the  palm,  cocoa  nut  oil  from  the  kernels  of  the  cocoa  nut, 
butter  o/ cacao  procured  from  the  kernels  of  the  Theobroma  cacao,  or  chocolate  nut.  These 
oils,  which  are  solid  with  us,  but  always  soft  or  liquid  in  warm  climates,  are  employed 
in  India  and  Africa,  as  substitutes  for  butter  in  cooking,  and  also  for  making  candles. 

See  Book  IV.  "  On  Artificial  Illumination." 
2363.  Drying  oils,  when  exposed  to  the  air,  acquire  a  pellicle  on  the  surface  ;  and  if  they 

are  spread  in  a  very  thin  layer,  they  harden  and  become  solid,  resembling  resinous  bodies, 
from  the  absorption  of  oxygen ;  on  which  account  they  are  employed  to  mix  with  colours 
in  painting,  which  the  fat  oils  will  not  serve  for,  on  account  of  their  not  drying.  The 
principal  drying  oils  are  lins.eed  oil,  poppy  oil,  nut  oil,  hempseed  oil. 

2364.  Linseed  oil,  from  the  seeds  of  the  flax  plant  {Linum  usitatissimim  and  perenne). 
The  seeds  are  generally  roasted  before  the  oil  is  expressed,  for  the  purpose  of  drying  up 
the  mucilage ;  it  is  only  used  in  oil  painting  and  in  varnishing. 

2365.  Poppy  oil,  extracted  from  the  seeds  of  Papaver  smnniferum,  is  much  cultivated 
in  France,  Holland,  and  Germany  for  this  purpose.  It  is  clear  and  transparent,  and  dries 
readily  ;  it  is  therefore  employed  in  painting;  when  pure,  it  is  without  taste  or  odour.  It 
is  occasionally  also  used  for  the  same  purposes  as  olive  oil,  having  none  of  the  narcotic 
qualities  of  the  poppy. 

2366.  Hempseed  oil,  made  from  the  seed  of  the  hemp  {Cannabis  sativa)  is  sometimes 
'  employed  in  painting  ;  but  in  Russia  it  is  extensively  used  as  food,  though  its  taste  is  harsh 
:  and  disagreeable. 

2367.  Nut  oil,  from  the  fruit  of  Coi-ylus  avelana,  is  used  in  this  country  only  for  painting ; 
'  but  in  the  middle  departments  of  France  it  is  employed  as  a  seasoning  for  food ;  it  is  apt  to I  become  rancid. 

2368.  Tlie  drying  quality  of  these  oils  is  increased  by  boiling,  before  which  they  are  said 
I  to  be  raw.  The  method  of  boiling  for  this  purpose  has  been  described  in  Book  I.  under 

•  "  House  Painting." 
2369.  Resins  and  natural  balsams  are  dissolved  by  fat  oils  with  the  assistance  of  heat ; 

;  and  these  oils  united  to  the  fixed  alkalies  make  soap,  an  article  of  such  importance  as  to 
demand  a  separate  description  in  a  subsequent  part  of  this  work.    See  Book  XXII. 

2370.  Volatile  oils,  called  also  essential  oils,  are  obtained  from  various  parts  of  aromatic 
[  plants,  as  the  flowers,  leaves,  bark,  wood,  and  roots,  rarely  from  the  seeds,  which  mostly 
>;  contain  fixed  oils.  \Vhen  these  oils  exist  in  the  plants  in  great  abundance,  and  are  con- 
r  tained  in  cells  near  the  surface,  they  are  sometimes  procured  by  simple  expression,  as  is  the 
c  case  with  the  oil  which  lies  in  the  rind  of  oranges  and  lemons ;  hut  the  greatest  number 
1  are  procured  by  distillation  as  they  rise,  or  are  converted  into  vapour  at  the  same  heat  as 
s  water,  212°;  hence  their  name  volatile;  for,  as  we  stated,  the  fixed  oils  requu'e  600°  to 
;  make  them  volatilise  or  change  into  vapour.  The  parts  of  the  plant  containing  the 
••  volatile  oil  are  put  into  a  still  with  a  quantity  of  water,  and  a  moderate  heat  is  applied.  The 
oil  is  separated,  rises  with  the  aqueous  vapour,  and  is  condensed  with  it.    Most  of  these 
oils,  being  lighter  than  water,  swim  upon  the  top ;  a  few  are  heavier  and  sink  to  the  bottom. 

1  The  volatile  oils  have  not  the  unctuous  quality  of  the  fixed  oils,  but  are  generally  as  liquid 
;as  water,  though  a  few  are  somewhat  viscid.    They  have  an  acrid  and  burning  taste,  and 
:  an  odour  extremely  powerful,  often  very  fragrant ;  the  delightful  odour  of  flowers  proceeds 

■  from  the  evaporation  of  the  essential  oils,  which  are  formed  and  are  contained  in  their cells. 
They  are  soluble  in  strong  alcohol,  and  hence  the  essences  of  perfumers ;  but  on  adding 

'water  to  the  solution  they  are  precipitated.  They  unite  with  water  in  a  small  quantitj', 
'Which  takes  place  in  the  above-mentioned  process  of  distilling  them;  and  this  union  con- 
-  stitutes  the  distilled  waters  of  pharmacy.  From  their  great  volatility  and  having  no  fatty 
,  qualities,  the  stain  which  they  make  on  paper  when  dropped  upon  it  disappears  altoge- 
Ither  -when  held  near  the  fire.  If  the  oil  has  been  quite  pure  :  if  a  greasy  spot  remain,  it nhas  been  mixed  with  fixed  oil. 

They  do  not  unite  readily  with  alkalies  like  the  fixed  oils,  forming  a  species  of  soapy 
■  compound  called  by  the  French  savonules.  When  exposed  to  the  air,  they  thicken  from 
!lthe  absorption  of  oxygen.  The  most  abundant  and  useful  of  the  essential  oils  is  the  oil  of 
!itui"pentine,  obtained  by  distillation  from  the  natural  juice,  in  which  it  is  combined  with 
^iresin  in  the  fir  tribe.  Most  of  these  oils  are  employed  in  pharmacy  or  as  perfumes. 
A  Among  the  latter  are  the  essence  of  jasmine,  violets,  roses,  bergamot,  &c.    (See  farther 
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"On  Distilled  Waters  and  Oils,"  Chap.  III.  Book  XX.)  Oil  of  turpentine  has  been described  in  Book  I.  among  the  materials  for  painting. 

Sect.  XI. 

VEGETABLE  WAX. 

2371.  A  species  of  wax  is  a  product  of  the  vegetable  kingdom,  and  may  be  extracted  in 
considerable  quantities  from  various  plants.  The  varnish  which  appears  upon  the  sur- 

face of  many  leaves  consists- of  this  substance,  and  it  is  found  also  in  the  pollen  of 
flowers ;  from  which  and  its  analogy  to  the  honeycomb,  it  has  been  supposed,  that  the  bees 
only  collect  their  wax  from  the  vegetable  kingdom ;  but  it  has  been  sliown  by  Opperman 
(Ann.  de  Chim.  xlix.  240)  that  animal  and  vegetable  wax  differ  somewhat  in  their  consti- 

tuents ;  and  Huber  found  that  bees  made  wax  when  fed  upon  sugar  only.  Hunter  also 
pointed  out  that  the  substance  which  the  bees  procure  from  the  pollen  is  not  wax,  but  a  sub- 

stance which  they  gather  for  the  bee-maggots  and  called  bee-bread.  Bees'  wax  therefore 
is  an  animal  substance  secreted  from  the  organs  of  the  bee,  as  has  been  mentioned  under 
"  Artificial  Illumination." 

2372.  Vegetable  wax  may  be  regarded  as  a  fat  oil,  having  become  concrete  by  the 
absorption  of  oxygen  in  a  natural  state  :  accordingly  we  find  in  different  vegetables  various 
degrees  between  oil  and  solid  wax,  which  constitute  the  vegetable  butters,  as  the  butter  of 
cacao  :  when  they  become  more  solid,  they  are  called  vegetable  tallow,  as  the  tallow  of 
croton  ;  when  it  is  very  solid,  it  takes  the  name  of  wax,  as  the  mi/rtle  wax  of  America, 
extracted  from  the  seeds  of  Myrica  ccrifera,  and  the  pela  of  the  Chinese. 

The  varieties  of  vegetable  wax  employed  in  artificial  illumination  have  been  already 
described  in  Chap.  II.  Book  IV. 

Sect.  XII. 

RESIN. 

2373.  Resins  are  solid  substances  of  vegetable  origin,  highly  inflammable,  giving  much 
soot  by  combustion  ;  insoluble  in  water,  but  soluble  in  essential  oils  and  in  alcohol.  They 
are  supposed  to  be  volatile  oil  saturated  with  oxygen,  in  the  same  mannCT  as  wax  is 
thought  to  be  fixed  oil  with  oxygen.  They  often  exude  spontaneously  from  trees,  some- 

times from  their  artificial  wounds,  and  are  generally  at  first  combined  with  volatile  oil, 
from  which  they  may  be  separated  by  distillation.  Common  resins  may  furnish  a  good 
example  of  this.  Every  one  has  seen  a  yellow,  transparent,  hignly  viscous  substance,  called 
turpentine,  occasionally  exuding  from  deal  or  fir.  This  substance  consists  of  the  essential 
oil  of  turpentine  holding  in  solution  common  resin.  Large  quantities  of  this  are  pro- 

duced from  the  Finns  sylvestris,  or  Scotch  fir,  in  the  north  of  Europe,  where  there  are 
vast  forests  of  it ;  and  by  distillation,  the  common  oil  of  turpentine  (improperly  called 
spirit)  is  drawn  off,  leaving  behind  masses  of  the  yellow  resin  in  the  solid  state.  Venice 
turpentine  is  procured  from  the  larch  {Pinus  larix).  Tar  and  pitch  are  also  made  from 
the  pine  and  fir  tribe  ;  but  to  form  tar,  the  logs  of  wood  are  cut  down  and  exposed  to  a 
strong  heat  in  tar  furnaces,  by  which  the  turpentine  is  partly  decomposed  and  converted 
into  an  empyreumatic  pitchy  oil  called  tar ;  and  the  latter,  when  inspissated  by  boiling  it, 

pitch.  The'term  gum  is  improperly  applied  to  many  substances  which  are  resins,  as  gum mastic,  gam  sandarach,  gum  copal,  &c.  Gums  are  soluble  in  water,  while  these  substances 
are  not,  but  only  in  spirits  of  wine. 

2374.  Gum  resins  are  substances  intermediate  between  gums  and  resins.  If  they  be 
digested  in  water,  the  gum  dissolves  and  leaves  the  resin  ;  and  when  they  are  digested  in 
spirits  of  wine,  the  resin  dissolves  and  leaves  the  gum.  If  they  are  digested  in  a  mixture 
of  alcohol  and  water,  great  part  of  both  resin  and  gum  is  dissolved.  Under  gum  resins 
are  comprehended  aloes,  assafoetida,  gamboge,  myrrh,  guaiacum,  &c. 

2375.  Balsams  are  both  fluid  and  solid.  They  consist  of  resin,  volatile  oil,  and  benzoic 
acid,  without  the  last  of  which  they  are  not  balsams.  The  terms  Canada  balsam  and 
copaiva  Zaham  are  improper  and  obsolete,  these  substances  not  being  balsams.  Benzoin, 
tolu,  Peruvian  balsams,  are  real  balsams. 

Sect.  XIII. 

CAMPHOR. 

2376.  Camphor  appears  to  possess  some  of  the  properties  of  a  concrete  volatile  oil,  but 
it  is  a  matter  quite  distinct  from  all  other  bodies.  It  is  solid,  white,  and  transparent  ; 
friable,  but  not  easily  pulverised  ;  has  a  peculiar  penetrating  fragrant  odour,  and  a  bitterish 
acrid  taste,  followed  by  a  sensation  of  coldness  in  the  palate.    It  is  extremely  volatile  and 
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combustible,  giving  out  much  smoke,  swims  on  water,  and  is  scarcely  dissolved  by  it, 
though  it  is  easily  by  alcohol. 

Camphor  exists  in  a  greater  or  less  quantity  in  the  roots,  branches,  and  leaves  of 
many  plants,  particularly  in  the  essential  oils,  as  the  oils  of  rosemary,  marjoram,  sage, 
and  lavender.  But  what  is  brought  to  this  country,  and  used  in  medicine,  is  procured 
by  distillation  from  the  roots  and  smaller  branches  of  the  Laurus  camphora  and  Suma- 
traisis.  From  its  volatility  it  is  soon  dissipated  when  exposed  to  the  air  ;  and  if  inclosed 
in  a  glass  vessel,  its  vapour  crystallises  on  the  inside.  When  thus  diffused  through 
the  air,  it  acts  as  a  poison  to  many  insects  ;  hence  its  use  in  defending  clothes  from 
moths.  It  is  poisonous  to  all  animals  taken  into  the  stomach  in  large  quantities, 
although,  like  many  other  poisons,  it  is  useful  in  very  small  quantities  when  employed 
medicinally. 

Sect.  XIV. 

TANNIN,  OR  TANNIC  ACID. 

2377.  Tannic  acid  has  been  frequently  named  the  astringent  principle,  and  is  very  abun- 
dant in  the  barks  of  trees,  and  in  all  plants  that  are  of  an  astringent  nature.  It  exists 

abundantly  in  the  bark  of  oak,  and  in  large  quantity  in  the  excrescences  called  gall  nuts 
on  several  species  of  oak.  It  is  found  also  plentifully  in  tea,  sumach,  and  whortleberries ; 
but  in  these  it  is  always  associated  with  gallic  acid :  in  catechu  and  cinchona  bark  it 
exists  in  the  greatest  abundance,  and  without  gallic  acid.  When  tannic  acid  is  prepared 
quite  pure,  it  is  highly  astringent,  and  soluble  both  in  water  and  alcohol.  It  is  white,  and 
without  odour,  but  on  exposm-e  to  air  it  becomes  brown,  as  it  is  generally  seen.  Though 
it  is  itself  soluble  in  water  and  alcohol,  it  has  the  useful  property  of  forming  with  gelatine 
a  compound  not  soluble  in  water ;  in  fact,  rendering  gelatine,  which  is  a  very  soluble  sub- 

stance, insoluble  ;  hence  the  use  of  bark  in  making  leather. 
2378.  To  make  leather,  skins,  which  consist  almost  entirely  of  gelatine,  are  steeped  in  the 

tan  pit  with  a  quantity  of  bark  chiefly  of  the  oak  ;  they  thus  become  converted,  by  com- 
bination with  the  tannin,  into  a  substance  insoluble  in  water,  and  this,  after  going  through 

certain  operations,  constitutes  that  useful  material  leather,  which  is  no  longer  liable  to 
putrescence.  A  great  deal  of  tannic  acid  exists  also  in  red  port  and  in  coffee.  Dr. 
Thomson  is  of  opinion  that  tannic  acid,  like  most  other  vegetable  substances,  is  suscep- 

tible of  difl'erent  modifications,  and  that  what  is  procured  from  different  plants  is  not exactly  of  the  same  quality  independently  of  the  quantity.  100  parts  of  tannic  acid  are 
composed  of  carbon,  52-69  ;  oxygen,  43-45 ;  and  hydrogen,  3-86.  By  some  it  is  ai-ranged among  the  vegetable  acids. 

Sect.  XV. 

COLOURING  MATTER. 

2379.  Peculiar  substances  exist  in  vegetables  called  colouring  matter  ;  but  this  rarely 
or  never  occurs  in  an  insulated  state,  being  always  attached  to  some  other  proximate 
principle,  such  as  mucilaginous,  resinous,  or  other  substances,  by  which  their  solubility  is 
affected.    For  these  see  Chap.  XI.  Book  XVII.  "  Dyeing." 

Sect.  XVI. 

VEGETABLE  ACIDS. 

2380.  Acids  form  a  class  of  substances  having  peculiar  properties.  They  are  sour  to  the 
taste,  and  iheij  change  vegetable  blues  to  red.  The  latter  property  is  the  surest  and  most 
delicate  test,  for  it  may  happen  that  an  acid  may  be  diluted  so  much  with  water,  that  its 
soui-ness  is  not  sensible  to  the  taste  ;  but  if  a  little  of  the  decoction  of  red  cabbage,  which is  blue,  be  dropped  into  it,  the  colour  will  instantly  be  changed  to  red  :  or  if  pieces  of 
paper  dyed  with  vegetable  blue  be  dipped  into  a  liquid  supposed  to  contain  an  acid,  the 
same  change  will  be  eflfected.  Paper  coloured  blue  by  litmus  is  kept  by  chemists  for  this purpose,  under  the  name  of  litmus  test  paper. 

2381.  Another  property  possessed  by  acids  is,  that  when  they  are  united  to  an  alkali,  salts are  formed  that  are  neither  acid  nor  alkaline,  and  hencd  called  neutral  salts.  The  acid 
and  alkali  in  this  case  are  said  to  neutralise  each  other. 

2382.  Of  acids,  some  are  formed  by  chemical  action  among  mineral  bodies,  as  nitric 
acid,  sulphuric  acid,  &c.;  these  are  called  mineral  acids;  but  at  present  we  propose  con- 

sidering only  sucli  of  the  vegetable  acids  as  exist  ready  formed  in  plants,  and  which  enter mto  the  composition  of  materials  employed  as  food. 
2383.  The  researches  of  modern  chemistry  of  late  have  greatly  added  to  the  number 

of  vegetable  acids  ;  but  some  are  extremely  rare,  and  could  only  find  a  place  in  a  system  of G  g  3 
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chemistry  which  should  contain  an  account  of  every  known  substance.  The  following 
are  the  principal  vegetable  acids,  —  acetic  acid,  malic  acid,  citric  acid,  tartaric  acid, oxalic  acid,  and  gallic  acid. 

2384.  Acetic  acid  exists  ready  formed  in  the  juices  of  many  plants,  either  in  a  separate 
or  free  state,  or  combined  with  lime  or  potash,  forming  salts.  It  is  an  abundant  product 
of  the  acetous  fermentation,  and  it  is  also  formed  by  the  destructive  distillation  of  vege- 

tables, as  in  the  case  of  wood  vinegar.  Common  vinegar  is  an  impure  acetic  acid ;  but 
this  being  an  article  of  great  importance,  it  will  be  treated  of  at  large  in  another  part  of 
this  work.    See  Chap.  VI.  Book  VII. 

2385.  Malic  acid. — This  acid  derives  its  name  from  the  apple,  in  which  it  abounds, 
particularly  before  they  are  ripe  :  it  is  likewise  found  in  many  other  fruits,  together  with 
other  vegetable  acids,  and  is  almost  the  only  one  in  the  sei-vice  tree  (Sorbus  aucuparia'), 
from  which  it  is  sometimes  called  the  sorbic  acid.    When  pure,  it  is  exceedingly  sour. 

2386.  Citric  acid. — This  acid  exists  naturally  in  many  acidulous  fruits,  but  in  the 
greatest  quantity  in  the  juice  of  the  lime  and  lemon,  from  which  it  is  now  obtained  pure 
in  a  crystallised  state.  The  crystals  are  transparent ;  if  kept  dry,  they  may  be  preserved 
for  any  length  of  time,  and  are  sometimes  employed  as  a  substitute  for  lemon  juice. 

2387.  Tartaric  acid. — This  exists  in  several  acidulous  fruits,  particularly  the  grape  and 
the  tamarind,  but  always  combined  with  lime  or  potash  ;  and  these  combinations  are  neutral 
salts,  called  tartrates  of  lime  or  of  potash.  The  juice  of  the  gi'ape  is  remarkable  for 
containing  abundance  of  the  bitartrate  of  potash  ;  and  during  the  process  of  making  wine 
this  salt  is  deposited  in  tlie  form  of  a  hard  crust,  and  particularly  on  the  sides  and  bottom 
of  the  wooden  casks  in  which  the  wine  is  kept  to  depurate.  This  substance  is  called 
tartar,  and,  being  impure,  and  coloured  by  the  wine,  it  is  dissolved  and  purified  ;  it  is  then 
white,  and  becomes  the  acidulous  substance  called  cream  of  tartar  of  the  shops.  From 
this  the  pure  tartaric  acid  is  prepared  by  separating  the  potash  from  it  by  a  chemical  process. 
When  the  tartar  of  the  wine  casks  is  burned  to  ashes,  the  tartaric  acid  is  driven  off,  and 
the  potash  remains,  which  was  fonnerly  known  under  the  name  of  salt  of  tartar. 

2388.  Oxalic  acid. — This  acid,  so  violent  a  poison  in  its  pure  state,  abounds  in  wood 
sorrel  (Oxalis  acetosella) ;  but  it  is  there  combined  with  a  small  quantity  of  potash  ;  and  in 
that  case  it  is  not  poisonous.  When  this  salt,  the  oxalate  of  potash,  has  been  prepared 
from  sorrel,  it  is  sometimes  soM,  under  the  improper  term  of  salt  of  lemons,  for  taking  out 
iron  moulds  and  ink  spots,  for  which  purpose  it  answers  equally  well. 

The  resemblance  of  oxalic  acid  to  Epsom  salts  has  occasioned  many  fatal  mistakes.  In 
cases  of  poisoning  by  this  substance,  the  best  antidote  is  chalk  or  whiting  mixed  with 
water,  which  is  preferable  to  emetics,  or  potash,  soda,  or  magnesia,  which  have  been  also 
employed.  Oxalic  acid  is  easily  distinguished  by  its  strongly  acid  taste  (and  it  may  be 
tasted  without  danger),  whereas  Epsom  salts  have  a  bitter  saline  taste. 

2389.  Gallic  acid. — This  acid  is  found  in  the  bai-k  of  many  trees,  and  in  gaU  nuts,  but 
always  associated  with  tannin,  or  tannic  acid,  already  described.  It  has  but  a  very  weakly 
acid  taste,  and  is  astringent  and  bitter.  It  is  particularly  remarkable  for  striking  a  deep 
bluish  black  with  iron,  and  from  this  property  it  forms  the  basis  of  writing  ink. 

2390.  Prussic  acid. — This,  in  modern  chemistry,  is  called  the  hydrocyanic  acid;  but  it  is 
still  popularly  known  by  its  former  name,  which  was  derived  from  its  being  a  constituent 
of  the  pigment  Prussian  blue.  It  is  one  of  the  most  virulent  poisons  known,  a  drop  or 
two  laid  on  the  tongue  being  sufficient  to  occasion  death :  but,  like  most  poisons,  when 
employed  in  very  minute  quantities  it  is  a  useful  medicine.  It  is  introduced  here  only 
to  correct  a  general  opinion  respecting  it,  which  now  proves  to  be  erroneous,  in  conse- 

quence of  the  recent  discoveries  in  vegetable  chemistry.  Although  prussic  acid  is 
procured  by  the  distillation  of  the  leaves  and  kernels  of  the  Primus  Lauro-cerasus,  or 
cherry  laurel,  peach,  and  bitter  almond,  it  does  not  exist,  as  has  been  supposed,  readj'  formed 
in  these  vegetables.  They  only  contain  the  ultimate  components  called  amygdalin  and 
emulsin,  from  which  Prussic  acid  is  formed  by  their  mutual  action  and  that  of  water  during 
the  process  of  distillation.  By  this  process,  a  poisonous  essential  oil,  called  by  chemists 
hydruretofbenzxieli,  is  likewise  formed  from  the  same  ultimate  components ;  and  it  is  to  this 
essential  oil,  and  not  to  the  Prussic  acid,  that  the  odour  of  the  peach  blossom  is  owmg. 
Prussic  acid,  therefore,  being  merely  the  product  of  a  process,  cannot  be  considered  as 
one  of  the  proximate  principles  of  vegetables.  See  farther  in  the  description  of  the 
"  Cherry"  and  "  Peach,"  Chap.  IX.  Book  VII. 

The  composition  of  hydrocyanic  acid  is  very  different  from  acids  in  general ;  instead 
of  oxygen,  hydrogen  is  its  acidifying  principle  :  it  is  composed  of  hydrogen  and  a  gaseous 
body  called  cyanogen,  the  latter  consisting  of  nitrogen  and  oxygen. 
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Sect.  XVII. 

VEGETABLE  ALKALIES. 

2391.  Alkalies  constitute  a  peculiar  class  of  bodies,  which,  however,  it  is  diflScult  to  define 

accurately.  They  are  distinguished  hy  a  peculiar  nauseous  taste,  called  alkaline,  and 
which,  as  it  cannot  he  described,  may  be  understood  by  tasting  carbonate  of  soda :  they 

change  vegetable  blues  green,  and  yellow  ones  to  brown,  and  they  neutralise  or  destroy 
the  action  of  acids,  and  consequently  restore  the  blue  colour  of  such  vegetable  solutions  as 
have  been  rendered  red  by  them.  The  most  convenient  tests  for  an  alkali  are  slips  of 
paper  dyed  yellow  with  turmeric,  and  sold  for  the  purpose  by  chemists :  if  put  into  any 
liquid  containing /ree  alkali,  they  will  be  changed  to  brown. 

2392.  Formerly,  there  were  but  three  alkalies  known :  soda,  called  mineral  alkali ; 
potash,  the  vegetable  alkali ;  and  ammonia  the  volatile  alkali :  the  two  first  were  named 
also  fixed  alkalies.  The  terms  mineral  alkali,  and  vegetable  alkali,  though  formerly  em- 

ployed, and  constantly  met  with  in  old  books,  and  therefore  introduced  here,  are  now  laid 
aside  as  not  applicable,  since  both  of  them  are  found  m  abundance  in  the  mineral  and  in 
the  vegetable  kingdoms.  The  two  mineral  alkalies,  soda  and  potash,  have  for  their  bases 
peculiar  metals,  called  sodium  and  potassium ;  these  alkalies  are  in  fact  oxides  of  the 
metals. 

2393.  What  are  in  modern  chemistry  denominated  the  vegetable  alkalies  are  certain  sub- 
stances existing  in  plants  that  are  possessed  of  alkaline  properties  :  but  they  are  very 

different  from  the  fixed  alkalies  just  mentioned,  for  they  do  not  consist  of  metallic  bases, 
but  are  composed  of  the  usual  elements  of  which  vegetables  are  formed.  It  is  interesting  to 
observe,  that  in  all  these  vegetable  alkalies,  as  has  been  already  noticed,  nitrogen  is  found 
in  considerable  proportion,  contrary  to  what  is  the  case  in  the  other  proximate  principles 
of  the  vegetable  kingdom. 

Soda  and  potash,  though  differing  altogether  from  these,  being  metallic  oxides,  occur  in 
abimdance  in  plants  ;  and  although  they  do  not  come  under  the  denomination  of  vegetable 
alkalies,  as  the  term  is  now  understood  by  chemists,  yet  we  feel  it  will  be  useful  to 
describe  them  in  this  place  as  constituents  of  vegetables,  premising  that  they  must  not  be 
confounded  with  those  vegetable  alkalies  which  ai'e  not  metallic  oxides. 

2394.  Soda  was  called  the  mineral  alkali,  because  it  was  originally  dug  up  out  of  the  ground 
in  Africa  and  other  countries  ;  this  state  of  carbonate  of  soda  is  called  natron.  But  carbo- 

nate of  soda  is  likewise  procured  from  the  combustion  of  marine  plants,  or  such  as  grow 
on  the  sea  shore.  Kelp  is  a  substance  produced  by  the  burning  of  the  fucus  or  other  sea 
weeds,  and  contains  much  impure  soda  ;  it  is  used  in  making  glass  and  soap.  Barilla,  a 
purer  kind  of  the  same  substance,  is  made  by  burning  the  Salsola  soda,  a  plant  that  grows 
abundantly  at  the  sea-side  in  Spain.  These  carbonates  of  soda,  when  purified,  are  much 
in  request  by  the  laimdress.  (For  its  use,  see  Book  XXII.  "  Economy  of  the  Laundry.") 
Pure  carbonate  of  soda  is  employed  for  making  effervescing  draughts  with  lemon  juice, 
citric  acid,  or  tartaric  acid.  Soda  deprived  of  carbonic  acid  and  every  other  substance 
by  a  chemical  process  is  called  caustic,  or  pure  soda.  Common  salt  is  muriatic  acid  and 
soda,  or  muriate  of  soda  according  to  the  late  nomenclature  of  chemistry  ;  but  at  present  it 
is  considered  to  be  chloride  of  sodium,  or  the  elementary  principle  chlorine  united  to 
the  metal  sodium,  consequently  having  no  oxygen  in  its  composition.  It  is  remarkable 
that  the  metal  sodium  is  never  met  with  by  itself  in  nature  ;  having  so  greedy  an  attrac- 

tion for  oxygen,  that  when  procured  pure  by  art  it  falls  into  the  state  of  an  oxide  in  a 
short  time :  and  this  oxide  is  caustic  potash. 

2395.  Potash  was  formerly  called  the  vegetable  alkali,  because  it  was  obtained  from  the 
ashes  of  land  vegetables.  When  the  ashes  are  mixed  with  water,  the  potash  is  dissolved 
and  the  earths  and  impurities  settle  to  the  bottom.  This  water  is  then  evaporated  by 
boiling  in  iron  vessels  ;  and  the  solid  substance  that  remains  is  the  potash  of  commerce, 
so  called  from  the  manner  of  its  production.  When  this  is  strongly  heated  in  a  furnace, 
it  becomes  whiter,  and  is  then  pearlash.  These  substances,  however,  are  not  the  pure 
alkali  or  potash  ;  for  they  are  thus  united  to  carbonic  acid,  being  in  fact  carbonate  of  potash. 
Potash  deprived  of  the  carbonic  acid  by  another  process  is  called  caustic  potash,  which 
instantaneously  acts  upon  and  corrodes  animal  substances,  and  is  used  by  surgeons  in 
their  operations.  United  to  carbonic  acid  in  the  usual  way,  it  is  called  mild  potash,  and 
still  preserves  somewhat  of  causticity,  as  may  be  observed  from  its  effects  upon  the  skin 
in  wa.shing.  Potash,  both  mild  and  caustic,  is  an  extremely  useful  material,  being  em- 

ployed in  medicine,  and  for  domestic  purposes  in  a  great  variety  of  ways,  which  will  be 
described  under  their  several  heads.  Potash  is  also  extensively  employed  in  the  manu- 

facture of  soap,  in  bleaching,  scouring  wool,  &c.  It  is  principally  manufactured  in 
America,  Russia,  and  Poland,  where  the  vast  forests  furnish  an  inexhaustible  supply  of 
ashes.    Small  quantities  are  also  made  here  in  country  places  from  the  burning  of  veget- 
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ables,  particularly  fern  in  mountainous  districts  ;  and  wood  cukes  of  any  kind  contain 
potash,  to  which  they  owe  their  detergent  quality.  Salt  of  Uirtar  has  been  mentioned  as 
an  impure  carbonate  of  potash.    See  farther,  Book  XXII.  •'  Economy  of  the  Laundry." 239(3.  We  will  now  say  something  of  the  most  remarkable  of  those  substances  to  which 
the  term  vegetable  alkalies  is  at  present  restricted. 

2307.  Morphia — It  is  well  known  that  certain  plants,  as  opium,  possess  a  principle  that  induces  sleep,  called the  narcotic  principle,  and  which  if  taken  in  a  large  quantity  occasions  death.  This  principle  has  lately  been detached  from  all  others,  and  named  Morphia,  from  Moriiheus,  the  god  of  sleep.  It  is  now  asceruincd  that 
morphia,  if  employed  as  a  medicine  in  lieu  of  opium,  produces  the  soothing  ell'ccts  of  that  drug  without  the usual  feverish  excitement,  heat,  and  headach.  ■ 

23U8.  Quinia  and  Cinchonia — These  alkaline  suhsfances  are  supposed  to  contain  the  febrifuge  virtues  of 
Peruvian  bark,  from  which  they  are  extracted.  United  to  sulphuric  acid,  forming  sulphate  of  quinia  and cinchonia,  they  are  considered  as  more  efficacious  than  the  bark  itself. 

2399.  Strychnia,  a  substance  extremely  poisonous,  is  extracted  from  the  fruit  of  the  Nta  vomica,  St. 
Ignatius's  l3ean,  and  other  plants  of  the  genus  Strychnos. 

2400.  Veralria,  another  poisonous  substance  found  in  the  root  of  white  hellebore  (Veratrum  album)  and meadow  saffron  (Colchicum  autunnialc),  which  last  also  contains  colchica. 
2401.  Emetia,  a  principle  extracted  from  ipecacuanha,  and  which  is  the  cause  of  the  emetic  properties  of that  root. 
2402.  Picrotonia,  the  bitter  poisonous  principle  of  the  Cocculus  indicus. 
2403.  Solania,  the  poison  of  the  woody  nightshade. 
2404.  Cynupia,  procured  from  the  lesser  hemlock  (.£thusa  Cynapiura). 
240.5.  Conia,  from  hemlock  (Conium  maculalum). 
2406.  Atropia,  from  belladonna  ( Atropa6r//rtrfowna). 
2407.  Ht/oscyama,  from  henbane  (Hyoscyamus  niger). 
2408.  Daturia,  from  stramonium  (DMura  stramonium). 

Sect.  XVIII. 

BITTER  PRINCIPLE. 

2409.  It  was  formerly  supposed  that  there  was  one  peculiar  principle  that  occasioned 
the  bitter  taste,  and  which  was  the  same  in  all  plants ;  but  chemists  are  now  of  opinion 
that  there  is  no  such  determinate  principle  common  to  all  vegetables ;  and  that  the 
bitter  taste  proceeds  from  principles  varying  perhaps  in  each  plant.  There  are  therefore 
various  bitter  principles  which  have  different  properties.  The  bitter  is  intense  in  quassia, 
and  is  called  quassin.  Dr.  Thomson  thinks  it  is  probable  that  hops,  gentian  and  broom 
contain  the  same  bitter  principle.  Another  called  caffein  is  found  in  coffee.  Scillitin  is 
the  bitter  principle  of  squills.  Many  varieties  of  the  bitter  principle  are  deadly  poisons, 
as  strychnia,  the  bitter  of  the  Nux  vomica ;  morphia  of  opium.  Nicotin  is  a  poisonous 
principle  extracted  from  tobacco.  It  is  important  to  notice  these  facts,  since  very  erro- 

neous reasoning  has  been  founded  upon  the  supposition  that  there  was  one  distinct  bitter 
principle  having  always  the  same  properties. 

Sect.  XIX. 

A  FEW  OTHER  VEGETABLE  PRINCIPLES. 

2410.  Extractive  matter.  —  In  works  on  chemistry  this  term  has  been  often  employed 
to  express  a  peculiar  supposed  principle  existing  in  plants  ;  but  Dr.  Turner  and  other 
chemists  observe  that  it  is  now  doubted  whether  there  be  any  distinct  substance  to 
which  the  name  ought  to  apply.  The  term  extract  in  pharmacy  originally  meant  any 
substance  extracted  by  means  of  some  menstruum,  and  therefore  it  varied  according  to 
the  nature  of  that  menstruum :  thus  there  were  watery  extracts,  and  spirituous  extracts, 
since  many  of  the  vegetable  principles  are  soluble  in  water,  others,  as  resins,  only  soluble 
in  alcohol.  From  the  descriptions  given  of  what  has  been  termed  extractive,  it  appears 
to  be  very  analogous  to  some  of  the  bitter  principles,  which  are  not  yet  well  understood. 

2411.  Caoutchouc.  —  This  very  singular  substance,  commonly  known  by  the  name  of 
Indian  rubber,  was,  not  many  years  ago,  used  only  to  rub  out  black  lead  pencil  marks  ;  at 
present  its  uses  are  very  extensive,  and  will  be  noticed  in  various  places  through  this 
work.  (See  Index.)  It  coagulates  from  the  sap  of  a  particular  class  of  tropical  trees, 
from  which  it  flows  out  by  incisions  made  for  the  purpose.  See  farther,  "  On  Elastic 
Fabrics,"  in  Chap.  VIII.  Book  XVII. 

2412.  Charcoal  is  such  portion  of  the  lignin  as  has  escaped  complete  combustion  in 
burning  vegetables,  and  where  the  carbonaceous  part  of  it  alone  remains.  In  this  state 
it  admits  of  no  farther  spontaneous  alteration,  and  is  perfectly  incorruptible.  It  is  used 

for  a  great  variety  of  purposes.  It  is  an  excellent  substance  for  filtering  water  ;  it  corrects 
incipient  putrefaction  in  animal  substances,  and  is  extensively  used  as  fuel. 

2413.  Wood-ashes  When  vegetables  are  completely  burned  in  the  open  air,  all  the 

principles  above  enumerated  are  volatilised,  with  the  exception  of  the  potash  and  soda, 
which  have  been  already  described,  and  which  are  separated  from  the  ashes  that  remain. 
After  these  alkalies  have  been  extracted,  the  remainder  consists  of  a  small  portion  of  various 

earths,  and  even  metals,  particularly  iron,  which  entered  into  the  organic  structure  of  the 
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vegetables,  but  which  probably  were  not  always  essential  constituents.  Wood-ashes, 
from  the  alkali  they  contain,  are  often  employed  for  the  same  purposes  as  soap. 

2414.  Silica,  or  the  e.irth  of  Bints,  is  a  substance  which  one  would  not  expect  to  meet  with  as  a  necessary 
ingredient  in  plants,  and  yet  a  whole  tribe  of  vegetables  has  a  varnish  of  siliceous  matter  on  the  outside  of 
theirstems  ;  the  most  remarkable  of  these  is  the  bamboo;  the  shiningpolish  of  this  plant  proceeds  from  a  thin 
coating  of  pure  silex,  and  small  concretions  of  siliceous  mjitter  are  often  formed  in  the  joints  of  the  stems. 
The  greater  number  of  the  grasses,  .and  the  various  species  of  corn  plants,  have  an  external  coating  of  this 
substance,  which  nature  h.as  the  power  of  dissolving  and  converting  into  a  varnish.  The  existence  of  this 
flinty  epidermis  in  the  stalks  of  corn  is  easily  shown  by  the  blowpipe,  which  fuses  it  into  a  minute  globule  of 
glass.  Silica  likew  ise  exists  in  many  plants  in  minute  quantities,  but  in  combination  with  potash,  soda,  or 
lime,  and  appears  on  their  analysis. 

241  ).  Jjt-sirlfs  Ihi'se,  sevcrnl  other  elementary  substances  are  found  in  vegetables  on  analysis  in  minute  pro- 
portion, .is  phosphorus,  sulphur,  lime,  iron.  All  vegetables  contain  a  large  proportion  of  water.  Indeed  the 

greater  accuracy  with  which  organic  matter  is  now  analysed  by  experienced  chemists,  compared  with  what  was 
the  case  only  a  few  years  back,  has  very  much  increased  the  number  of  substances  that  enter  into  the  composi- 

tion of  vegetables  in  very  small  qu.antities,  and  have  no  doubt  their  effect  in  the  production  of  their  several  pro- 
perties; but  to  enter  into  all  the  details  necessary  to  exhibit  this  increased  complicacy  of  constitution  would 

render  our  work  unintelligible  to  the  grciter  number  of  our  readers,  and  depart  from  the  simplicity  which  we 
are  desirous  of  retaining  by  confining  ourselves  to  what  belongs  more  particularly  to  domestic  economy. 
Those  who  are  desirous  of  following  up  all  the  discoveries  of  modern  analysts  should  consult  their  late  pub- 
lications 

CHAP.  vm. 

DESCRIPTION  OF  THE  VEGETABLES  AND  FRUITS  USED  AS  FOOD  IN  THE 
BRITISH  ISLES. 

Sect.  T. 

introduction. 

2416.  One  of  the  principal  advantages  resulting  to  Europe  from  exploring  distant 
regions  has  been  the  introduction  of  numerous  useful  vegetables  and  fruits,  which  are  at 
present  cidtivated  with  much  success.  Whatever  horticulture  may  have  been  practised 
in  Britain  by  the  Romans,  while  they  had  possession  of  this  island,  must  have  been- 
nearly,  if  not  wholly,  lost  during  the  disturbed  state  of  several  succeeding  centuries  ;  and 
it  is,  indeed,  remarkable,  surrounded  as  we  are  with  abundance  of  every  kind  of  useful 
fruit  and  vegetable  that  our  climate  will  admit  of,  and  which  many  suppose  to  be  natural 
to  the  soil,  to  find  that  the  introduction  of  by  far  the  greatest  number  date  no  farther 
back  than  the  reign  of  Henry  VIII. 

The  edible  wild  plants  indigenous  in  this  island  are  mostly  of  small  growth  and  harsh 
taste ;  and  to  the  skill  of  the  gardener  we  owe  almost  all  those  which  at  present  form 
valuable  articles  of  diet. 

2417.  In  this  Chapter  we  propose  to  give  a  general  description  of  aU  the  vegeta'bles  and fruits  used  at  present  as  food  in  the  British  isles  ;  but  the  manner  of  their  production 
or  cultivation  will  be  found  in  works  on  Gardening  and  Agriculture. 

2418.  In  our  arrangement  we  shall  adopt  the  method  followed  by  Mr.  Loudon  in  his 
"  Encyclopa:dia  of  Gardening,"  to  which  we  are  obliged  for  many  useful  facts  :  — 

1.  The  Cabbage  tribe ;  2.  Leguminous  vegetables  ;  3.  Esculent  roots  ;  4.  Spinaceous 
plants  ;  5.  Alliaceous  plants,  or  the  onion  tribe  ;  6.  Asparaginous  plants,  or  the  asparagus 
tribe;  7.  Acetaceous  plants,  or  salads;  8.  Pot-herbs  and  garnishings  ;  9.  Sweet  herbs; 
10.  Plants  used  in  tarts,  confectionery,  and  domestic  medicine  ;  11.  Plants  used  as  pre- 

serves and  pickles;  12.  Edible  indigenous  plants  not  cultivated;  13.  Poisonous  plants; 
14.  Edible  fungi ;  15.  Edible  marme  plants. 

Sect.  II. 

CABBAGE  TRIBE. 

SuBSECT.  1.  —  General  Account  of  the  Cabbage  Tribe. 

2419.  The  cabbage  tribe  belongs  to  the  numerous  botanical  family  of  the  Cruci/erce, 
or,  as  Professor  Burnett  has  named  them,  Brassicacece,  some  of  which  are  found  as  weeds 
in  every  field  ;  and  to  one  of  them,  by  means  of  cultivation,  we  are  indebted  for  all  the 
varieties  at  present  in  use. 

2420.  77ie  original  wild  plant,  called  sea-coleivort  {Brassica  oleracea,  Linn.),  may  be 
seen  growing  on  the  cliffs  in  various  parts  of  the  south  coast  of  England,  as  at  Dover  and 
Penzance ;  and  no  one  unacquainted  with  the  subject  would  suspect  that  it  had  been  the 
parent  of  so  important  and  numerous  a  progeny.  It  is  there  seen  as  a  plant  of  scanty 
leaves,  scarcely  weighing  altogether  half  an  ounce  ;  and,  though  it  may  be  eaten,  it  is 
salt,  and  not  very  tender.  It  is  not  supposed,  however,  that  all  our  cabbages,  originating 
from  this  wild  plant,  have  been  the  result  of  English  gardening  only.    This  plant  is  very 
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liable  to  run  into  varieties,  and  some  of  these  have  probably  been  cultivated  in  other countries  from  the  earliest  times. 

2421.  The  cabbage  wa^  Imoton  to  the  Romans,  and  was  with  them  a  favourite  vegetable. 
Columella  informs  us  that  it  was  produced  in  sufficient  quantity  to  be  used  abundantly  as 
an  article  of  food  by  all  classes  of  people  ;  and  as  it  was  a  principle  with  the  Romans 
to  carry  the  arts  of  civilisation  into  those  countries  which  they  conquered,  several  fruits 
and  culinary  vegetables  found  their  way,  through  this  source,  into  Germany,  Gaul,  and 
Britain.  Much  also  is  probably  due  to  the  earliest  monastic  institutions.  It  is  not  accu- 

rately known,  however,  at  what  time  the  cabbage  was  introduced  into  this  island,  but  it  waa 
supposed  to  have  been  cultivated  here  pretty  generally  in  the  times  of  the  Saxon  heptar- 

chy, the  Saxon  term  for  this  vegetable  being  hale,  a  name  by  which  it  is  still  known  in 
Scotland.  The  close-hearted  variety  was  for  many  years  brought  from  Holland,  and 
Ben  Jonson  speaks  of  this  being  the  case  in  his  time.  It  is  said  that  cabbages  were  first 
introduced  into  the  north  of  Scotland  by  the  soldiers  of  Cromwell,  though  some  refer 
their  being  planted  there  to  an  earlier  date  :  for  a  long  time  they  were  the  only  garden 
vegetable  in  the  northern  parts  of  that  country.  From  the  abundance,  cheapness,  and 
wholesomeness  of  this  plant,  it  appears  to  be  the  most  useful  of  all  the  culinary  vegetables  ; 
and  so  many  are  the  varieties,  that  one  or  other  is  procurable  at  every  season  of  the  year. 

2422.  The  cabbage  tribe  putrefy  very  quichbj,  and  in  decomposing  give  out  a  very  offen- 
sive odour,  owing,  it  is  supposed,  to  their  containing  a  small  portion  of  nitrogen,  in 

addition  to  the  usual  constituents  of  vegetables.  Decayed  cabbage  leaves  should  there- 
fore never  be  suffered  to  lie  about  in  the  vicinity  of  dwellings,  and  the  water  in  which 

this  vegetable  has  been  boiled  should  not  be  retained  on  the  premises,  but  be  passed  oflf 
into  the  drains. 

2423.  Cabbages  are  found  in  general  to  he  wholesome  and  nutritive,  and  to  supply  a  valu- 
able mixture  with  animal  food ;  but  with  some  constitutions,  particularly  those  who  are 

dyspeptic,  they  are  occasionally  indigestible,  and  productive  of  flatulency.  Dr.  Paris  is 
of  opinion  that  they  contain  an  essential  oil  which  is  apt  to  produce  bad  effects,  and  he 
recommends  that  they  should  be  boUed  in  two  successive  waters  till  they  are  soft  and 
digestible.  But  they  may  be  boiled  too  much,  as  well  as  not  enough  :  in  the  former 
case,  when  soft  water  is  used,  much  of  their  nutritive  properties  are  extracted,  and  are 
lost  in  the  water. 

2424.  77(6  varieties  of  cabbages  are  divided  into,  1.  the  various  sorts  of  Borecoles  or 
Kales  ;  2.  the  headed  Cabbages ;  3.  the  several  kinds  of  Cauliflowers  and  Broccoli. 

SuBSECT.  2. — Borecoles,  or  Kales  (Brassica  oleracea,  Linn.    Division  1,  acephala). 
2425.  The  character  of  these  is  to  have  the  leaves  loose,  and  not  formed  into  a  close 

round  head,  and  their  leaves  are  generally  curled  or  wrinkled.  They  resemble  most  the 
original  wild  plant.  They  form  an  excellent  vegetable  for  the  table,  and  being  extremely 
hardy,  are  considered  by  many  as  the  best  winter  greens,  and  most  to  be  depended  upon. 
They  have  been  particularly  recommended  for  cottage  gardens.  In  an  experiment  tried 
to  blanch  them,  they  were  found  to  be  much  improved.  They  are  not  in  the  least 
injured  by  frost.  There  are  several  varieties  of  borecole ;  one  variety  well  known  in 
London,  and  in  almost  every  garden  in  Britain,  is  the  Scotch  kale,  which  in  Scotland  is 
known  by  the  name  of  German  kale  or  curlies,  or  curly  gi'eens.  *  Some  other  varieties 
are  more  rare,  as  Buda  and  Russian  kale.  The  former  is  a  low  and  rather  delicate  plant, 
which  is  excellent  for  the  table  when  blanched  :  the  sprouts  are  preferable  to  the  heart. 
It  is  from  the  seeds  of  a  variety  of  kale  that  the  Colza  oil,  so  much  used  in  France  for 
burning  in  lamps,  is  procured  by  expression. 

2426.  The  Couve  Tronchuda  {Brassica  costata)  or  Portuguese  cabbage,  from  Tranxuda, 
Portugal,  is  much  cultivated  on  the  Continent,  and  was  introduced  here  in  1821  ;  it  is 
grown  chiefly  for  the  midribs  of  the  outward  large  leaves,  which,  when  divested  of  their 
green  parts,  and  well  boiled,  make  a  good  dish,  somewhat  resembling  sea-kale.  The 
heart  or  middle  part  of  the  plant  is,  however,  the  best  for  use ;  it  is  peculiarly  delicate, 
tender,  and  agreeably  flavoured,  without  any  of  the  coarseness  which  often  belongs  to 
the  cabbage  tribe. 

2427.  The  palm  kale,  and  the  true  hale,  or  Cccsarean  cow-cabbage,  are  both  arborescent 
varieties  of  brassica ;  the  first  growing  to  the  height  of  ten  or  twelve  feet,  and  the  latter 
said  even  to  reach  to  sixteen  feet  in  La  Vendee ;  their  stems  are  simple,  and  crowned 
with  tufts  of  leaves,  therefore  something  resembling  the  palms  in  part  The  heart  of  the 
bud  is  tender  and  palatable;  the  outer  leaves  are  given  as  fodder  to  cattle,  for  which 

purpose  the  plant  is  cultivated  extensively  in  Jersey,  and  the  other  Anglo-Norman  isles. 
2428.  Sea  kale,  notwithstanding  its  name,  does  not  belong  to  this  class  of  plants,  but 

to  the  asparagus  tribe  ;  its  description  will  be  found  with  them. 

*  Some  consider  another  v.nricty,  tlie  purple  or  brown  k.ilc,  ns  quilc  equal,  if  not  superior.  Tlic  Siberian 
.-uid  tlic  dwurf  borecole  arc  also  CNCcllcnt. 
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SuBSECT.  3.  —  Close-headed  Cabbages  (Brassica  oleracea,  Division  2,  capitata.). 

2429.  The  second  division  of  the  brassica  consists  of  those  which  form  their  leaves  into 
la  round  head,  as  the  common  white  and  red  cabbage,  or  into  a  long  head,  as  the  savoys  ; 
besides  the  common  white  and  red,  there  are  several  other  varieties,  as  the  drum  head, 
sugar  loaf,  &c.,  and  the  sub- varieties  are  brought  into  use  in  dilferent  seasons,  as  they  are 
rrequired,  some  being  early,  others  late. 

2430.  Tlte  white  cabbage  is  the  most  common  garden  sort.  The  heads,  when  well  formed, 
lare  externally  of  a  yellowish  green  colour,  and  the  internal  part  is  very  white  or  blanched; 
;  these  are  from  three  to  twelve  or  even  fifteen  inches  in  diameter,  and  weigh  from  two  to 
I  twenty  pounds ;  but  the  larger  varieties  are  used  only  for  cattle.  They  are  all  raised 
ffrom  seeds,  are  biennials,  and  are  therefore  sown  the  year  before  it  is  expected  they  will 
thave  large  heads.  The  first  season,  while  the  plants  are  young,  they  are  often  employed 
las  greens,  under  the  name  of  cabbage  plants,  or  cabbage  coleworts;  these  are  pulled  up  by 
[  the  roots,  and  carried  to  market  in  that  state,  which  preserves  the  sap  better  than  when 
I  the  roots  are  cut  off.  Others  are  transplanted ;  and  when  a  little  farther  advanced,  when 
t  the  heads  begin  to  form,  they  constitute  what  are  called  summer  cabbages.  The  heads  are 
L'cut  off  at  various  times,  according  to  taste,  and  the  demand  for  them.  In  the  winter  their 
I'form  is  completely  round  and  compact,  and  they  are  employed  for  various  purposes,  for 
(  family  use,  sea  stores,  or  for  cattle.  If  the  ground  is  wanted,  the  stalks  are  pulled  up,  but 
s sometimes  they  are  left  in  the  ground  all  the  winter;  and  in  the  next  spring  fine  new 
s  shoots  proceed  from  the  stems,  which  are  gathered  for  greens,  under  the  name  of  cabbage 
•  sprouts,  and  which  are  not  inferior  to  young  cabbages.  In  early  cut  cabbages  these 
^ sprouts  often  form  little  tolerably  firm  heads  in  the  autumn;  in  the  sugar  loaf  cabbage 
'(Particularly,  and  other  forward  kinds;  these,  while  young  and  green,  constitute  some  of 
;  the  most  excellent  culinary  greens  of  the  season.  Gardeners  generally  suffer  a  certain 
n  number  of  the  strongest  cabbage  to  remain  for  the  purpose  of  producing  sprouts. 

2431.  The  red  cabbage  is  of  the  same  general  form  as  the  white,  but  is  naturally  rather 
oof  a  purplish  colour,  mixed  with  brown,  than  red.  The  bluish  purple  colour,  like  all 
vvegetable  blues,  is  turned  red  by  any  acid ;  and  hence  its  colour,  when  employed  as  a 
j'pickle,  which  is  the  chief  use  to  which  it  is  applied  with  us.  Its  bluish  juice  is  an 
eexcellent  test  for  both  acids  and  alkalies  ;  for  it  turns  red  with  the  former,  and  green  by 
!  the  latter.  In  Germany  they  make  from  this  cabbage,  as  well  as  from  the  other  varieties, 
!  their  favourite  sauer  kraut;  for  the  manner  of  preparing  which  see  Book  X.  Chap.  III. 

■■"  Pickling."  The  best  kind  for  pickling  is  the  large  red  Dutch.  The  dwarf  red,  which 
i:is  more  delicate,  is  principally  used  for  stewing,  and  is  much  grown  for  that  purpose  on 
I  the  Continent. 

2432.  Savoys  are  likewise  close-hearted  cabbages  ;  but  they  are  distinguished  from  those 
.lalready  described,  by  their  leaves  being  very  much  wrinkled.  They  are  sweeter,  and  of 
la  more  tender  texture  than  the  others,  particularly  the  central  leaves.  They  are  a  winter 
^vegetable,  and  their  season  is  from  November  till  spring.  The  dwarf  savoy  is  much 
iiimproved  by  frost ;  and  the  yellow  savoy  will  bear  very  severe  weather  without  injury. 
IThe  green  is  most  tender. 

2433.  Brussels  sprouts. — These  are  considered  as  a  sub-variety  of  the  last,  and  are 

t'rthought  by  some  to  be  the  most  agreeable  of  the  cabbage  tribe.  The  stem,  particularly idn  Flanders,  is  sometimes  four  feet  high  ;  and  from  the  places  where  the  leaves  join  on 
-sprouts  shootout,  which  form  small  green  heads,  like  cabbages  in  miniature,  each  being 
ifrom  one  to  two  inches  in  diameter ;  the  main  leaves  drop  off  early.  The  top  of  the 
pplant  resembles  a  savoy  planted  late  in  the  season ;  it  is  very  delicate  in  taste,  and  quite 
idifferent  from  the  leaves.  At  Brussels,  where  they  are  used  as  winter  greens,  they  are 
uusually  served  up  at  table  with  a  sauce  blanche,  comprised  of  vinegar,  butter,  and 
nnutmeg.  The  tops  should  be  gathered  a  week  or  ten  days  before  the  sprouts ;  and  the 
kiatter,  when  cooked,  should  be  carefully  drained  before  the  sauce  is  added.  The  sprouts 
aare  best  if  they  have  been  touched  by  the  frost,  resembling  in  this  respect  savoys. 

2434.  Cauliflower  and  broccoli  (Brassica  oleracea.  Division,  Botrytis).  This  division 
I'comprehends  those  which  form  a  head  of  their  stalks  and  flowers.  It  was  a  favourite 
•saying  of  Dr.  Johnson,  "  Of  all  the  flowers  in  the  garden  I  like  the  cauliflower  best."  It sis  indeed  the  most  delicate  of  the  brassica  tribe. 

2435.  It  differs  from  the  other  varieties,  in  having  its  flowers  extremely  numerous  and 
;ompact,  planted  upon  a  short,  thick,  succulent  stem,  and  forming  a  curd-like  head  that 
icarcely  rises  above  the  leaves.  This  stem,  with  the  mass  of  closely-planted  flowers,  is  the 
lart  which  is  cut  off  and  dressed. 
2436.  It  is  not  certain  at  what  period  the  cauliflower  was  iiitroduced  into  English  horticul- 

ure ;  but  it  was  cultivated  here  about  the  beginning  of  the  seventeenth  century,  and  came 
o  us  from  the  Island  of  Cyprus.  Its  cultivation  in  England  has  been  very  successful ; 
md  though  the  Dutch  horticulture  long  excelled  the  English,  yet  this  vegetable  was  pro- 



460 ON  FOOD. Book  VIL 

duced  here  in  greater  perfection  than  in  Holland ;  and,  before  the  French  revolution,  used 
to  be  exported  to  that  country. 

2437.  As  it  requires  a  riclier  soil  and  -warmer  situation  than  the  other  varieties  of  the 
brassica  tribe,  it  must  always  be  higher  in  price;  but  from  the  great  industry  and  spirit  of 
our  gardeners,  it  is  now  become  so  cheap  as  to  be  within  the  reach  of  all  classes.  In  1619 
two  cauliflowers  cost  three  shillings.  The  heads  of  the  cauliflowers  are  not  nearly  so  liable 
to  putrescency  after  being  cut  as  its  leaves,  which  in  this  respect  are  similar  to  those  of 
the  cabbage  ;  and  they  may  be  preserved  for  months  through  the  winter  by  pulling  up 
the  plant  entire,  picking  off  the  decayed  leaves,  and  hanging  them  up  in  a  cellar  or  shed, 
or  by  burying  them  in  pits  in  the  ground. 

2438.  Broccoli. — The  name  is  Italian;  it  is  usually  considered  as  a  sub-variety  of  the 
cauliflower,  and  is  distinguished  from  it  by  the  head  being  of  a  dark  green  or  purplish 
colour,  instead  of  white,  as  the  latter  ;  though  lately  gardeners  have  produced  a  white 
broccoli  that  very  much  resembles  cauliflower  in  all  its  valuable  qualities.  The  purple 
sort,  when  boiled,  becomes  green.  Broccoli  is  likewise  much  hardier,  and  is  made  to 
stand  the  winter;  and  it  is  a  great  advantage  that  cauliflower  and  broccoli  bear  their 
heads  at  different  seasons  of  the  year.    Both  are  excellent  and  wholesome. 

Sect.  III. 

LEGUMINOUS  VEGETABLES. 

2439.  77ie  legumes,  or,  as  they  are  also  called,  pulse,  contain  the  greatest  quantity  of 
albumen  and  gluten  next  to  the  grains  or  seeds  of  the  corn  plants,  and  rank  the  nearest 
to  them  in  their  nutritive  qualities.  Except  the  corn  plants  (which  wiU  be  treated  of 
under  the  article  "  Bread")  and  the  potatoe,  pulse  are  the  most  important  of  the  farinaceous 
esculent  vegetables.  They  consist  of  the  pea,  common  bean,  and  kidney  bean,  lentil,  tare, 
and  vetch  :  the  three  first  only  are  used  as  food  for  man  in  Britain.  Next  to  fruits  and 
the  nut  species,  perhaps  the  pulse  tribe  were  earliest  resorted  to  for  nourishment,  as  it 
required  little  labour  to  prepare  it.  In  their  young  state,  when  succulent,  several  of  them 
form  favourite  articles  on  the  table  ;  but  when  they  have  come  to  maturity,  or  are  dried, 
they  are  less  acceptable,  requiring  strong  powers  of  digestion.  It  is  fortunate,  however, 
that  even  then  they  furnish  excellent  food  for  various  domestic  animals  ;  and  thus  the  soil 
■which  would  be  exhausted  by  perpetual  crops  of  grain  is  enabled  to  recover  its  fertility 
under  the  less  severe  production  of  the  various  sorts  of  pulse. 

SuBSECT.  1. —  Tlie  Common  Pea  {Pisum  sativum,  Linn.). 

2440.  Of  the  pea  there  are  many  species,  but  this  is  the  only  one  cultivated  in  this 
country.  It  has  long  been  known  as  a  culinary  vegetable  in  India,  China,  and  Japan, 
but  is  probably  not  originally  a  native  of  a  very  warm  climate.  It  has  no  doubt  found 
its  way  into  Britain  from  the  southern  parts  of  Europe,  and  appears  to  have  been  exten- 

sively used  as  one  of  the  staple  articles  of  food  in  England  at  a  very  early  period ;  for  it 
is  on  recoi-d  that  in  1299,  when  the  English  forces  were  besieging  a  castle  in  Lothian, 
they  subsisted  upon  peas  and  beans  grown  in  the  vicinity,  after  their  provisions  were 
exhausted.  The  more  delicate  varieties,  however,  do  not  appear  to  have  been  known  in 
England  until  much  later,  since  it  was  observed  by  Fuller,  in  the  time  of  Queen  Elizabeth, 
that  peas  brought  from  Holland  were  "  fit  dainties  for  ladies,  they  came  so  far,  and  cost 
so  dear." 2441.  Tliough  culture  has  produced  a  great  many  varieties  of  peas,  yet  they  may  be  aU 
included  under  two  divisions,  the  white  or  yellow,  and  the  grey.  Of  the  white,  the 
choicest  sorts  are  raised  in  gardens  to  be  eaten  green  ;  but  vast  quantities  are  likewise 
cultivated  in  the  fields,  and  are  allowed  to  ripen  to  be  dried.  The  grey  peas  are  coarse 
flavoured,  and  are  used  only  as  food  for  horses  and  cattle. 

2442.  The  sub-varieties  of  the  common  pea  are  very  numerous,  and  are  continually  changing 
from  culture  :  even  the  names  of  them  vary,  which  renders  it  difficult  to  determine  with 

respect  to  the  best  sorts.  Among  the  principal  varieties  at  present  are  the  marrow  fats, 
the  egg,  the  moratto,  the  Prussian  blue,  the  rouncival,  &c.  Peas  form  a  light  wholesome 
food  when  they  are  green  and  succulent,  and  gardeners  sow  them  at  various  periods,  so  as 
to  have  them  fit  for  gathering  in  succession.  They  are  generally  distinguished  into  early 
and  lute ;  the  former  are  often  forced  on  hot  beds,  and  form  the  grand  vegetable  luxury 

at  the  approach  of  summer.  These,  however,  are  never  so  rich  and  saccharine  as  those 
which  come  to  maturity  by  the  natural  heat  of  the  season ;  hence  green  peas  are  really 

of  the  best  quality  when  they  are  so  abundant  and  clieap  that  they  can  be  purchased  by 

every  one.  When  the  white  or  yellow  sorts  are  ripened  for  drying  and  splitting,  they 
are  called  boilers,  as  they  are  mostly  used  for  soup,  or  pease  pudding.  Vast  quantities  of 
these  are  consumed  in  the  navy.  It  is  found  that  after  they  have  been  kept  a  year,  they 
do  not  break  or  tall  well  in  the  soup  ;  and  this  property  likewise  depends  much  upon  the 
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oil  in  which  they  gro-w.  Peas  are  also  ground  into  flour,  which  forms  a  milky  solution 

rith  water  owing  to  the  presence  of  an  oUy  matter.  Although  highly  nutritive,  ripe  peas 

ire  much  more  indigestible  than  the  corns,  and  the  bread  they  afford  is  apt  to  lie  heavy 

m  the  stomach  :  it  is  chiefly  confined  to  the  labouring  classes,  and  those  who  have  strong 
lowers  of  digestion.  .  .  ̂   i.    .     j  ̂  
0443  When  °-reen  peas  are  sent  to  market  in  sacks,  they  are  apt  to  heat,  and  a  termen- 

^tion  commences  in  a  few  hours,  by  which  the  pea  loses  its  sweetness  and  fine  flavour  ; 

his  may  be  observed  constantly  in  the  season  in  Covent  Garden  market.  Those  sent  in 
iieves  or  flat  shallow  baskets  are  not  liable  to  this  objection. 

2444  Ripe  peas  anah/sed  bi/  Einhoff  gave,  in  3000  parts,  starcb  126.5  parts;  fibrous 

matter  analogous  to  starch,  with  the  coats  of  the  peas,  840  ;  mucilage  249,  saccharine 
matter  81 ;  albumen  66  ;  earthy  phosphate  U  ;  volatile  matter  540  ;  loss  229. 

2445.  Sugar  pea. — This  is  a  variety  lately  introduced,  very  sweet,  and  in  which  the 

:ough  internal  film  of  the  pod  is  wanting.  These  pods,  when  young,  are  boiled  whole,  and 
saten  in  the  manner  of  French  beans. 

2-146  The  chick  pea  is  little  known  in  Britain.  It  is  a  very  small  variety,  much  cultivated  in  the  south  of 
Kurone  Tlie  seeds  do  not  become  soft  by  boiling  ;  but  are  sometimes  parched  m  a  frying-pan  in  Egypt  and 
s'vria  w  here  thev  are  considered  as  convenient*food  for  travellers  who  make  long  journeys.  In  Spain,  thev 
form  an  ingredient  in  the  olla,  a  national  dish.  In  Italy,  and  the  south  of  France,  they  are  sometimes  roasted as  a  substitute  for  coffee.    ,  ,        ,   ̂   ̂ ,  ^   r  „  u 

Some  other  small  varieties  of  the  pea  are  known  and  used  in  Arabia  and  India,  but  they  are  not  ot  much 
value,  except  to  the  poorest  classes. 

SuBSECT.  2.  —  The  Garden  Bean  (^Viciafaba,  Linn.). 

2447.  The  common  or  garden  bean  has  been  cultivated  in  Britain  from  time  immemorial, 
ibut  is  supposed  to  have  been  introduced  by  the  Romans,  and  to  have  come  originally 
■from  Asia,  whence  it  spread  into  Italy,  Egypt,  and  Barbary. 

2448.  The  seeds  of  the  large  variety  of  garden  bean,  called  the  Windsor  bean,  are  pre- 
"fen-ed  for  the  table.  The  Mazagan  is  one  of  the  earliest  and  best  flavoured,  and  the 
1  Green  China  is  late  ;  the  seeds  of  the  last  remain  green  when  ripe  and  dried.  Other 
^varieties,  as  the  common  horse  bean,  the  tick  bean,  and  the  small  Dutch  bean,  are  cultivated 
lin  the  fields  for  fattening  domestic  animals,  for  which  they  are  admirably  adapted.  In 
-some  places,  meal  from  beans  is  mixed  with  other  meal  for  making  coarse  bread,  and  a 
-small  quantity  of  them  is  generally  mixed  with  new  wheat  when  ground  to  flour ;  the 
iimillers  pretend  that  soft  wheat  will  not  grind  well  without  beans,  and  they  generally 
c  contrive  that  there  shall  be  no  deficiency  in  the  necessary  proportion.  This  practice 
;is  well  known  to  bakers  and  dealers.  Bean  meal  mixed  yjjth  water,  and  given  to  cows, 
nincreases  the  quantity  of  their  milk.  , 

2449.  The  bean  contains  much  more  nutritious  matter  than  most  other  vegetables.  From  the 
lanalysis  by  Sir  H.  Davy  more  than  half  its  weight  consists  of  principles  fit  for  nutriment. 
IRipe  beans  contain,  according  to  Einhoff,  84  per  cent,  of  nutritive  matter,  of  which  50  is 
'.  pure  farina,  the  rest  chiefly  gluten  and  mucilage;  when  young  they  are  tender  and  diges- 
-.  tible,  but  when  old,  they  become  tougher,  and  prove  flatulent  to  some  persons.  They 
J  are  often  eaten  with  bacon  or  pork  by  the  coimtry  people  of  England,  with  whom  this  is 
J  a  favourite  and  wholesome  dish,  the  farina  of  the  bean  correcting  the  oily  nature  of 
•■  the  bacon.  The  epidermis  or  skin  becomes  tough  as  the  beans  get  old;  and,  containing  a 
I  bitter,  should  be  removed. 

2450.  The  kidney  bean  (Phaseolus,  Linn.). —  Two  species  of  kidney  beans  are  cultivated 
iin  England  ;  the  dwarf  kidney,  usually  called  the  French  bean;  and  another,  somewhat 
llarger,  called  the  scarlet  runner,  distinguished  by  the  beauty  of  its  flowers,  and  long  culti- 

ivated  for  them  before  it  was  used  as  food.  The  first  {Phaseolus  vulgaris')  is  a  native  of I  India  ;  and  the  second  (  Phaseolus  multijlorusyvras  brought  from  South  America  in  1633, 
!  being  first  cultivated  by  Tradescant,  the  celebrated  gardener,  at  Lambeth  ;  it  is  the 
1  hardiest  of  the  two.  In  England,  the  unripe  pods  of  both,  but  particularly  the  French 
!  bean,  are  cooked  whole  in  the  green  or  unripe  state.  In  France,  where  both  kinds  of 
1  kidney  beans  are  cultivated  extensively  in  the  fields,  the  seeds  are  suffered  to  ripen,  and, 
under  the  name  of  haricot  blancs,  form  part  of  a  great  variety  of  dishes,  and  are  much 

•.  esteemed  as  very  nutritious  food  ;  but  the  green  pods  used  by  us  are  not  so.  The  scarlet 
'.  runners  are  also  with  us  dressed  in  the  pods  and  have  the  advantage  of  being  procurable 
r  for  a  longer  time  than  the  French  bean.  They  are  also  the  sort  most  esteemed  in  France 
:  for  haricots,  their  seeds  being  more  farinaceous  than  the  dwarf.  (See  "  Le  bon  Jardinier," 
1835,  p.  242.)  The  French  bean  is  wholesome  and  nutritious  in  a  fresh  state,  rarely  dis- 

agreeing with  any  one  for  whom  vegetables  are  proper,  and  may  be  readily  preserved  for 
'  winter  use  or  sea  voyages  by  salting  in  casks.  For  this  purpose,  the  large-podded  Dutch 
'  white  runner  is  preferred.    See  Book  X.  "  Preservation  of  Food." 

24.51.  Lentils  are  not  used  as  the  food  of  man  in  England,  though  they  are  on  the 
I  Continent,  where  they  are  cultivated  for  soups,  and  other  culinary  preparations  ;  but 
•■  they  are  of  a  larger  kind  than  ours,  which  are  considered  as  the  best  food  for  pigeons. 
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Sect.  IV. 

ESCULENT  ROOTS. 

2452.  The  roots  of  many  plants  supply  food,  and  hence  are  called  esculent.  Those  culti- 
vated in  Britain  may  be  divided  into  two  groups  ;  the  farinaceous,  as  the  potato  and  the 

Jerusalem  artichoke,  to  which  may  be  added  the  yam ;  and  the  succulent,  as  the  tuniip, 
carrot,  parsnep,  beet,  raddish,  and  a  few  more  of  less  importance.  This  class  of  culinary 
vegetables  is  that  on  which  the  British  people  chiefly  depend ;  and  it  is  that  which  is 
decidedly  the  best  suited  to  the  climate.  The  potatoes  and  other  esculent  roots  grown  in 
the  British  islands  are  very  far  superior  to  those  of  the  Continent  in  quality  ;  and  the 
quantity  consumed  is  much  more  considerable. 

SuBSECT.  1. —  The  Potato  {Solanum  tuberosum). 

2453.  The  potato,  a  well-known  tuber,  popularly,  though  not  with  botanical  correctness, 
considered  as  a  root,  may  be  ranked  next  in  importance  to  corn  as  a  vegetable  food.  There 
is  no  doubt  that  it  was  originally  brought  to  Europe  from  South  America  ;  but  its  early 
history  has  been  involved  in  some  obscurity,  partly  from  there  being  another  root  very 
similar,  the  sweet  potato  (^Convolvulus  batata),  with  which  it  had  been  confounded,  and 
from  which  it  appears  to  have  received  its  name. 

2454.  The  batata  was  originally  a  Malayan  plant,  and  was  imported  into  England  from 
Spain  and  the  Canaries  long  before  the  introduction  of  the  potato.  It  was  esteemed  a 
great  delicacy,  and  made  into  a  confection,  and  is  still  partially  cultivated  in  Spain  and 
the  south  of  France.  It  was  this  that  was  alluded  to  by  Shakspeare  in  his  Merry  Wives 
of  Windsor, — "  Let  the  skye  rain  potatoes,  and  hail  kissing-comfits." 

2455.  The  true  potato  is  said  to  have  been  first  brought  into  this  country  from  Virginia  by 
Hackluyt  in  1584,  and  planted  by  Sir  Walter  Raleigh  on  his  estate  at  Goughall,  near 
Cork,  in  Ireland,  where  it  was  cultivated  to  a  considerable  extent  before  its  value  was 

known  in  England.  Gerarde,  in  his  Herbal  (1597),  mentions  it  as  "a  delicate  dish;" 
and  Parkinson,  in  1629,  says  that  they  were  roasted,  and  then  steeped  in  sack  and  sugar, 
or  baked  with  marrow  and  spices.  For  many  years  afterwards  they  were  considered  as 
inferior  to  the  Jerusalem  artichoke  ;  and,  indeed,  it  was  not  till  the  middle  of  the  eighteenth 
century  that  they  came  into  general  cultivation.  Even  so  lately  as  the  beginning  of  the 
nineteenth  century,  a  strong  prejudice  against  potatoes  existed  in  France,  though  now 
they  are  cultivated  there  to  a^reat  extent,  and  a  market  in  Paris  is  exclusively  devoted 
to  their  sale. 

2456.  The  question  as  to  what  is  the  indigenous  country  of  the  potato  is  now  set  at  rest, 
by  its  being  found  abundantly  in  the  wild  state  in  the  highlands  of  Chili  and  Peru,  from 
whence  tubers  were  sent  by  Mr.  Caldcleugh  in  1828,  and  planted  in  the  garden  of  the 
Horticultural  Society.  Potatoes  in  their  wild  state  in  America  are  of  a  very  small  size, 
and  by  no  means  of  an  agreeable  taste.  The  varieties  which  we  now  find  in  the  markets 
are  entirely  the  result  of  cultivation. 

2457.  The  potato  has  now  been  introduced  into  almost  every  quarter  of  the  globe,  and  its 
cultivation  has  made  the  most  rapid  progress  of  late.  It  is  the  more  valuable  as  it  grows 
readUy  in  almost  every  climate,  and  its  culture  is  extremely  easy  :  it  has  also  this  grand 
advantage,  that  it  will  succeed  on  land  which  wiU  not  produce  grain,  and  may  be  raised 
at  a  small  expense.  A  given  quantity  of  land  planted  with  potatoes  will  produce  as  much 
food  as  twice  that  quantity  sown  with  wheat. 

2458.  It  forms  a  wholesome  food,  and,  having  no  great  peculiarity  of  taste,  is  relished  by 
every  palate  ;  hence  it  is  now  a  regular  standing  dish  at  every  table  ;  with  many,  particu- 

larly in  Ireland,  it  serves  as  a  substitute  for  bread. 
The  most  correct  opinion  respecting  the  nutritive  properties  of  potatoes  will  be  obtained 

from  the  consideration  of  their  constituent  principles.  They  have  been  analysed  by 
various  chemists :  the  analysis  by  EinhofiF,  which  is  generally  received  as  the  best,  is,  in 

100  parts,  water,  72-6  ;  starch,  15-0  ;  fibrous  matter,  7-0  ;  albumen,  1-4  ;  mucilage,  4-0. 
Here  it  is  essential  to  observe  the  large  proportion  of  water,  and  it  is  only  the  remainder 
that  is  to  be  considered  as  farinaceous.  Tartaric  acid  is  abundant  in  the  potato  apple ; 
and  it  is  important  to  notice  that  the  young  shoots  of  the  potato  yield  Solanea,  an  alkali 
which  is,  to  a  certain  degree,  poisonous. 

The  fibrous  part  appears  to  be  a  peculiar  modification  of  starch,  which,  as  well  as  that 
substance,  may  be  employed  for  food  ;  but  it  is  to  be  noticed  that  there  is  no  gluten, 

except  the  albumen  may  be  considered  as  nearly  the  same  thing.  Various  kinds  of  pota- 
toes afford  these  constituents  in  proportions  a  little  different ;  but  the  above  may  be  con- 

sidered as  the  average  of  the  best  mealy  potatoes,  the  nutritive  part  being  about  twenty- 
seven  per  cent.,  of  which  the  starch  is  the  principal  portion.  No  doubt  can  be  entertained 
of  their  wholesome  nature,  when  we  consider  the  numerous  hardy  peasantry  of  Ireland, 
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Many  of  whom  subsist  entirely  upon  this  useful  vegetable.  It  must  not,  however,  be 
magined  that  potatoes  contain  the  same  nutritive  powers  as  bread,  weight  for  weight. 
It  lias  been  estimated,  as  the  result  of  experiments,  by  two  French  chemists,  MM.  Percy 
and  Vauquelln,  that  one  pound  of  good  bread  is  equal  to  two  pounds  and  a  half  or  three 

pounds  of  potatoes  ;  that  seventy-five  poimds  of  bread  and  thirty  of  meat  are  equal  to  three 
[hundred  pounds  of  potatoes. 

2459.  A  considerable  deduction  must  be  made  from  the  advantages  of  the  potato,  on  ac- 
eount  of  its  requiring  much  manure  for  their  cultivation,  together  with  the  difficulty  of 
transporting  and  preserving  them  in  consequence  of  their  bulkiness.  The  time  occupied 

by  labouring  people  in  cooking  them  in  the  usual  way  is  also  a  drawback  from  their  use- 
fulness. From  their  want  of  gluten,  they  cannot  be  fermented  alone  into  bread,  but  they 

.are  advantageously  mixed  with  wheat  flour  for  this  purpose. 
2460.  London  is  well  supplied  with  potatoes  from  various  parts  of  the  country  ;  and  the 

■varieties  are  so  numerous,  that  almost  every  town  has  some  sort  peculiar  to  its  vicinity, 
ihe  names  varying  in  different  districts.  They  are  distinguished  as  being  farinaceous  or 
miealy ;  glutinous  or  watery ;  or,  according  to  the  ripening,  early  and  late.  Those  varie- 

ties that  are  mealy  are  most  esteemed,  afford  the  most  nutriment,  and  are  most  easUy 
[digested ;  the  waxy  kinds  are  inferior  in  all  these  particulars.  New  potatoes  are  less 
unealy  and  less  digestible  than  old  ones. 

2461.  The  earliest  potatoes  are  cultivated  by  the  gardeners:  of  the  field  potatoes,  among 
'the  most  remarkable  early  sorts  are  the  early  kidney,  nonsuch,  early  Shaw,  and  early 
champion,  which  last  is  more  generally  grown  near  London.  Among  the  best  sorts  of 
date  potatoes  are  the  red  round  kidneys,  the  large  kidney,  the  bread  fruit,  &c.  The  most 
imealy  sorts  are  the  most  nutritive,  as  containing  the  greatest  quantity  of  starch,  and  they 
lare  likewise  the  most  digestible.  The  kinds  called  waxy  are  said  to  be  very  improper 
for  dyspeptic  persons. 

2462.  In  England  potatoes  are  most  frequently  brought  to  table  boiled  plain ;  but  in  France 
Ithey  are  cooked  in  a  great  variety  of  ways,  and  furnish  many  very  agreeable  dishes. 

The  boiling  of  potatoes  in  the  best  manner,  which  to  some  may  appear  an  operation  of  no  difficulty,  requires 
•consideralile  attention  ;  iind  much  of  the  goodness  of  this  vegetable  depends  upon  its  being  properly  cooked. 
FTho  Irish  have  long  had  the  reputation  of  being  particularly  successful  in  this  part  of  the  culinary  art.  The 
directions  given  in  the  Farmers'  Magazine,  vol.  v.  pp.  191 .  and  503.,  are  as  follows  :  —  **  It  is  of  consequence :that  they  be  as  nearly  as  possible  of  one  size  ;  that  they  be  well  washed  and  cleared  of  earth  or  dirt ;  that  they 
^be  put,  with  cold  water,  into  a  pan  or  kettle,  well  rinsed  about,  and  kept  there  for  an  hour  or  two,  which  will 
■extract  the  black  liquor  with  which  they  are  impregnated.  They  ought  then  to  be  put,  with  their  skins  on, not  into  boiling  water,  like  greens,  but  mto  fresh  cold  water,  with  a  little  salt,  and  boiled  in  a  kettle  or  sauce- 

pan, closely  covered,  in  the  most  rapid  manner.  No  more  water  should  be  put  in  than  merely  to  cover  them, 
as  they  produce  themselves  a  considerable  quantity  of  fluid.  When  sufficiently  done,  the  water  should  be 
instantly  poured  off,  and  the  vessel  containing  the  cooked  potatoes  is  to  be  placed  on  the  side  of  the  fire,  with 
the  cover  off,  until  the  steam  be  completely  evaporated  :  the  potatoes  are  thus  rendered  quite  dry  and  mealy.'* i  There  is  some  difference  among  cooks  in  England  in  the  mode  of  boiling  them.  Some  pare  them  when  raw, 
like  turnips  ;  but  this  renders  thjem  tasteless  and  insipid :  and  some  think  they  should  be  boiled  slowly,  and 
for  this  reason  throw  in  occasionally  a  little  cold  water  to  check  the  boiling  when  too  fast,  which  is  apt  to 
■crack  the  outside,  and  let  in  the  water  before  the  heart  is  done. 

2463.  Cooking  them  by  steam  is  a  good  method,  as,  should  they  break,  to  which  they  are  very  liable,  they 
rcannot  imbibe  such  a  quantity  of  water,  and  are  therefore  more  easily  obtained  in  the  floury  state,  which  is 
Rigenerally  preferred. 

2464.  Roasting  is  another  yery  excellent  mode ;  and  Dr.  Paris  considers  it  as  the  best  way  of  preparing 
i-them  for  invaliiis.  Sometimes  they  are  parboiled  and  then  roasted.  Baking  is  not  so  good  a  mode  of  cooking 
I'them.  They  are  perhaps  the  only  root  grown  in  Britain  which  may  be  eaten  every  day  without  satiating  tlie (^palate. 

2465.  Potatoes  in  their  raw  state  contain  an  acrid  matter,  which  is  deleterious  in  some 
ddegree  even  to  cattle. 

2466.  Potatoes  are  employed  in  some  other  ways,  as  largely  in  the  manufacture  of  bread ; 

wee  Book  IX.  "  On  Bread  ;"  also  for  starch  see  I?ook  XXII.  "  Laundry." 
2467.  Potato  flour  is,  in  fact,  dry  starch  powder  procured  from  the  potato,  and  is  much 

mised  in  Paris  in  fine  bread  and  pastry  :  it  is  also  sold  in  the  shops  here,  but  often  as  arrow 
T'root,  to  which  it  is  inferior.  It  is  said  that  several  other  articles  found  in  our  shops  are 
I'only  potato  starch,  as  Brights  nutritious  farina,  Indian  corn  starch,  &c. ;  these  are  suf- 
lificiently  wholesome  and  light,  but  not  very  nutritive.  Potato  starch  is  easily  convertible 
innto  sugar ;  but  this  is  much  inferior  in  sweetness  to  that  of  the  sugar-cane.  It  is  clammy, 
sand  has  something  of  a  floury  appearance  ;  but,  being  very  white,  it  is  said  to  be  em- 
I  bloyed  by  the  grocers  for  adulterating.  It  is  also  used  for  distilling  ardent  spirits,  and  for 
ihhe  making  of  beer.  The  refuse  of  the  potatoes,  after  the  starch  has  been  extracted,  has 
lx)een  found  usefiil  in  scouring  woollen  cloths  without  hurting  their  colour ;  and  the  water 
idecanted  from  potato  starch  is  excellent  for  cleaning  silks  with  the  smallest  injury  to  the 
3olour. 

For  the  effects  of  frost  on  potatoes,  see  Book  X.  "  On  the  Preservation  of  Food." 
Potatoes  have  been  fourfd  to  be  an  excellent  preventive  of  scurvy,  cooked  in  the  ordi- 

nary way,  or  baked  under  ashes. 

2468.  The  sweet  potato  {Convolvulus  batata')  is  a  tuberose  root  common  in  tropical 
;ountries,  but  of  quite  a  different  species  from  the  common  potato.  It  forms  a  sweet 
aourishing  food  used  as  potatoes.    This  plant  had  been  introduced  into  England  by  Sir 
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Francis  Drake  and  Sir  John  Hawkins  before  the  common  potato;  but,  though  it  is  cul- 
tivated in  other  parts  of  Europe,  our  climate  was  found  to  be  too  cold  for  its  growth  in the  open  air. 

SuBSECT.  2. — Jerusalem  Artichoke  (Helianthus  tuberosus.  Linn.). 
2469.  Notwithstanding  the  name,  this  plant  is  no  way  allied  to  the  articlioke,  but  is  of  the 

same  genus  as  the  sunflower,  and  much  resembles  it.  The  term  Jerusalem  is  a  corruption 
of  girasole,  the  Italian  name  for  sunflower  ;  and  it  derives  the  appellation  of  artichoke  from 
some  agreement  of  its  taste  with  that  of  artichoke  bottoms.  The  root,  which  is  the  part 
that  is  eaten,  consists  of  a  cluster  of  tubers  in  shape  somewhat  like  the  potato ;  and 
there  are  often  thirty  or  forty  together.  It  is  a  native  of  Brazil,  having  been  brought  to 
England  in  1G17  ;  and,  before  potatoes  were  so  generally  adopted,  was  much  in  use.  It 
was  at  first  called  the  Canada  potato,  to  distinguish  it  from  the  common  potato,  which 
was  called  the  Virginian  potato,  to  which  it  was  at  first  greatly  preferred.  It  is  whole- 

some and  of  an  agreeable  taste,  though  it  is  never  dry  and  mealy  like  the  potato,  but 
rather  moist  and  soft  in  its  texture ;  and,  when  they  do  not  disagree,  they  are  nutritious. 
They  are  extremely  productive,  and  succeed  in  almost  every  soil :  when  once  planted, 
being  a  hardy  perennial,  they  will  continue  to  flourish  without  requiring  much  manure 
or  attention.  They  likewise  form  a  nutritive  food  for  horses,  hogs,  &c.,  containing  much 
farinaceous  matter. 

SuBSECT.  3.  —  Yam  (Dioscorea  sativa,  Linn.). 

2470.  This  tuberose  root  is  extensively  cultivated  in  the  TVest  Indies,  Africa,  America, 
and  the  East  Indies,  where  it  is  eaten,  roasted  or  boiled,  as  a  substitute  for  bread.  Its 
taste  nearly  resembles  that  of  the  potato,  but  it  is  rather  sweeter,  and  of  a  firmer  texture. 
The  root  is  flat,  and  often  palmated  or  divided  somewhat  like  fingers,  and  about  a  foot 
across  ;  a  variety  called  the  winged  yam  is  three  feet  long,  and  weighs  thirty  pounds.  It 
is  a  native  of  India,  where  it  grows  in  the  woods,  and  was  carried  to  the  West  Indies.  It 
is  sometimes  imported  into  this  country,  but  rather  as  an  article  of  curiosity.  When 
fresh,  it  contains  an  acrid  juice,  which  causes  itching  if  applied  to  the  skin  ;  but,  by  heat, 
this  acrid  principle  is  wholly  dissipated ;  and,  as  it  contains  a  great  deal  of  farinaceous 
matter,  it  forms  a  light,  nutritious,  and  palatable  food,  either  boiled  or  roasted.  Yams  are 
also  made  into  puddings.  In  Otaheite,  a  favourite  dish  is  made  of  them  with  scraped 
cocoa-nut  and  the  pulpy  fruit  of  the  banana. 

SiTBSECT.  4.  —  Turnip  (_Brassica  rapa.  Linn.), 

2471.  Turnips  grow  wild  in  England,  but  these  cannot  by  cultivation  be  brought  to 
resemble  exactly  the  cultivated  vegetable.  It  is  said  that  they  were  brought  here  from 
Hanover.  Turnips  contain  mucilage,  little  or  no  gluten,  but  a  good  deal  of  sugar,  though 
the  quantity  of  the  latter  varies  exceedingly,  and  is  not  so  considerable  as  in  the  carrot. 
The  quantity  of  nutritious  matter,  upon  the  whole,  in  turnips  is  small ;  according  to  Sir 
H.  Davy  only  42  parts  in  1000.  They  are  an  exceUent  culinary  vegetable,  much  used  all 
over  Europe,  and  are  either  eaten  alone,  mashed,  or  cooked  in  soups  and  stews.  A  hot 
climate  does  not  seem  to  agree  with  them ;  and  in  India  they  and  many  of  our  garden 
vegetables  lose  their  flavour,  and  are  comparatively  tasteless.  The  Swedish  is  the  largest 
variety,  but  too  coarse  for  the  table  ;  it  is  excellent  for  cattle.  The  green  leaves  of  the 
turnip,  gathered  young  in  the  spring,  make  good  greens,  well  known  by  the  name  of 
turnip  tops.  The  leaves  for  greens  are  good  from  any  of  the  varieties,  but  are  less  acrid 
from  the  Swedish.  Turnips  grown  in  the  field  will  be  found  of  a  better  flavour  than 
those  produced  in  the  garden  ;  and  the  same  remark  applies  to  all  the  brassica  tribe,  with 
the  exception  of  the  cauliflower  and  broccoli,  as  also  to  potatoes  and  tuberose  roots. 

2472.  The  French  navet  is  a  variety  of  turnip  {Brassica  tiapus  esculenta),  but  has  more 

the  shape  of  the  carrot.  It  is  of  a  very  fine  flavour,  and  is  much  esteemed  on  the  Con- 
tinent for  soups  and  made  dishes.  Two  or  three  of  them  will  give  as  much  flavour  as  a 

dozen  common  turnips  ;  stewed  in  gravy  it  forms  an  excellent  dish.  The  peculiar  flavour 
resides  in  the  rind ;  consequently  this  is  not  cut  off,  but  only  scraped.  The  navet  was 

once  grown  here ;  at  present  it  is  seldom  to  be  found  in  our  gardens,  though  very 
deserving  of  being  cultivated.  It  is  of  a  yellowish  white  colour,  and  resembles  the  carrot 
in  form.  It  is  often  on  the  Continent  served  up  with  them  as  ornamental  on  account  of 
the  contrast  of  colour.    It  is  sometimes  imported  to  the  London  market. 

SuBSECT.  5.  —  Carrot  (Daucus  carota.  Linn.). 

247.3.  A  wild  carrot  grows  in  England  in  sandy  soils,  but  it  is  small,  white,  and  stringy, 
and  of  a  strong  flavour.    Our  garden  carrot  was  introduced  by  the  Flemish  refugees  who 
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settled  at  Sandwicli  in  the  reign  of  Queen  Elizabeth.  This  plant  was  so  esteemed  that 
;Jie  ladies  wore  the  leaves  as  ornaments  in  their  liead  dresses.  At  present  a  pretty  winter 
inrnameut  is  made  from  the  carrot,  by  placing  a  slice  from  tlie  top  of  the  root  in  a  shallow 
vessel  of  water,  when  the  young  and  delicate  leaves  shoot  out,  and  form  an  elegant 
.adiated  tuft. 

2474.  The 'carrot  contains  a  larger  proportion  of  sttgar  than  any  of  the  com  plants :  in 
I  000  parts  they  have  95  parts  of  sugar,  and  3  of  starch  ;  this  is  about  six  times  as  much 
-s  is  found  in  potatoes;  hence  a  large  quantity  of  spirit  can  be  distilled  from  them, 
1  'bout  half  a  pint  from  ten  pounds,  and  they  may  be  used  instead  of  malt  for  beer.  At- 
kempts  have  been  made  to  obtain  the  sugar  in  a  crystallised  state,  but  without  success. 

2475.  Their  value  in  the  culinary  art  is  well  known  ;  they  are  extremely  useful  in  soups 
i:md  stews.  When  eaten  alone,  they  should  be  well  boiled,  and  not  too  old,  as  they  con- 

tain a  large  proportion  of  fibrous  matter  which  does  not  digest  very  easily.  Cattle  are 
!xxtremely  fond  of  them,  and  they  form  an  excellent  fattening  food. 

2476.  M.  Vilmorin  of  Paris  has  lately  introduced  two  good  varieties  of  the  carrot,  the 

':!hort  yellow,  and  the  violet.  The  latter,  which  he  obtained  from  Spain,  grows  to  a  large 
:ize,  and  is  remarkably  sweet.  The  carrot  is  cultivated  by  some  fanners  in  their  gar- 
Ir.ens  for  the  purpose  of  colouring  butter  ;  but  this  is  the  large  red  variety,  or  field  carrot, 
rrhe  orange  carrot  is  the  kind  usually  cultivated  as  a  garden  vegetable,  and  is  of  a  more 
•  elicate  flavour. 

2477.  When  a  carrot  is  cut  across,  it  will  be  seen  to  consist  of  two  parts,  the  outer  one 
.«ddish,  and  the  inner  more  yellow  ;  the  first  answers  to  the  bark  of  wood,  and  is  the 
iaost  pulpy  and  sweetest ;  the  latter  is  the  wood  itself,  and  is  more  stringy.  The  greater 
he  proportion  of  this  external  part  in  any  variety,  the  more  valuable  it  will  be.  The 
arrot  may  be  kept  in  a  succulent  and  fresh  state  for  a  long  time,  nothing  more  being 

.  ecessary  than  to  bui-y  it  in  sand,  and  protect  it  from  the  frost. 

SuBSECT.  6  Parsnep  (Pastinaca  sativa,  Linn.). 

2478.  This  also  is  a  native  British  plant,  being  often  found  growing  by  the  road  side  ; 
ut  it  has  not  altered  so  much  as  the  carrot.    It  is  generally  used  with  salt  fish  in  Lent. 
2479.  It  contains  still  more  sugar  than  the  carrot,  and  some  persons  dislike  it  on  account 

■fits  peculiar  sweet  taste.  Besides  its  use  at  the  table,  a  pleasant  beverage  can  be  brewed 
.•om  it  with  hops,  as  is  practised  in  the  north  of  Ireland  :  it  will  also  furnish  an  ardent 
pirit  and  wine.  In  Scotland,  parsneps  and  potatoes  are  beat  up  with  butter  into  a  dish  for 
hildren,  who  are  remarkably  fond  of  it.    They  are  excellent  fried. 
2480.  The  Guernsey  parsnep  appears  to  be  an  improved  variety  :  it  grows  there  to  the 

ingth  of  four  feet,  and  three  or  four  inches  in  diameter.  When  parsneps  are  grown  in  a 
•oor  soil,  they  lose  much  of  the  rank  taste  which  they  acquire  in  richer  ground ;  and  when 
aey  are  roasted,  as  they  are  in  the  north  on  peat  ashes,  they  become  sweet  and  agree- 
ble,  and  almost  as  farinaceous  as  potatoes. 

ScBSECT.  7. — Beet-root. 

•  2481.  There  are  two  varieties  of  the  beet  commonly  cultivated;  one  having  a  large  fleshy 
oot  (B.  vulgaris.  Linn.)  ;  and  the  other  producing  large  succulent  leaves  (^B.  cicla), 
"hich  we  arrange  among  the  spinaceous  plants. 
2482.  Tlte  common  beet-root  is  of  a  fine  red  colour,  and  is  originally  a  native  of  the  sea 

oast  of  the  south  of  Europe,  growing  wild  all  along  the  coast  of  the  Mediterranean.  It 
jas  brought  into  this  country  in  1656  by  Tradescant.  It  is  chiefly  employed  in  England 
s  a  garnish  for  salads  and  other  dishes,  on  account  of  the  beauty  of  its  colour ;  and  it  is 
-Iso  used  as  pickle.  On  the  Continent  it  is  sometimes  boiled,  sliced,  and  eaten  cold  with 
il  and  vinegar ;  when  warm,  boiled  or  baked,  its  taste  is  mawkish,  and  it  is  said  to  be  not 
ery  wholesome  if  eaten  in  any  quantity. 
248.3.  A  variety  of  beet-root  called  mangel  wurzel  is  a  coarser  kind,  grows  to  a  very 

irge  size,  and  is  cultivated  in  the  fields  for  cattle.  An  improved  and  smaller  variety, 
'hich  has  a  red  skin,  and  when  cut  through  is  white  or  veined  with  white,  is  extensively 
mployed  in  France  for  the  manufacture  of  sugar.    See  "  Sugar, "  Chap.  XIII.  Book  VII. 
From  their  containing  so  much  saccharine  matter,  they  may  be  made  available  for  the 

reduction  of  beer,  or  of  spirits  instead  of  malt.  The  French  greatly  esteem  a  sort 
ailed  castelnandin,  which  is  said  to  have  the  flavour  of  a  nut. 

Shbsect.  8  Padiih  (Raphanus  salivus.  Linn.). 

2484.  The  radish  is  supposed  to  be  a  native  of  China,  but  has  long  been  cultivated 
ere.  They  contain  little  else  than  water,  woody  fibre,  and  an  acrid  matter,  which  resides 
1  the  external  part ;  they  cannot  therefore  be  very  nutritive,  but  they  may  prove  a  useful H  h 
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stimulant.  There  are  various  kinds,  but  tliey  are  generally  divided  into  the  turnip  and 
spindle-rooted  radish.  Many  are  forced  for  the  early  market,  and  the  young  seedling 
leaves  are  sometimes  used  for  small  salad.  The  seed  pods,  when  green,  used  to  be  pickled 
as  a  substitute  for  capers,  and  formerly  the  leaves  were  boiled  as  potherbs.  The  colour 
of  radishes  varies  extremely;  passing  from  white  to  red,  and  through  every  shade  of  that 
to  a  dark  purple,  approaching  to  black.  Professor  Burnett  states  that  the  roots  when 
boiled  and  served  with  toast  and  butter,  and  seasoned  with  pepper,  have  much  the  taste  of 
sea-kale  or  asparagus,  and  form  a  very  palatable  dish. 

SuBSECT.  9.  —  Skirret  (^Sium  sisarum,  Linn.) 

2485.  This  root  is  composed  of  several  tap  roots,  the  size  of  the  little  finger ;  and, 
though  now  little  used,  was  formerly  much  esteemed  boiled  and  served  up  with  butter. 

Worlidge,  in  1682,  speaks  of  them  as  the  "  sweetest,  whitest,  and  most  pleasant  of  roots." It  is  a  native  of  China. 

Sect.  V. 

SPINACEOUS  PLANTS. 

The  name  of  this  tribe  is  derived  from  spinach,  the  principal  plant  among  them. 

SuBSECT.  1.  —  Spinach  (^Spinacia  oleracea,  Linn.). 

2486.  A  wild  spinach  grojvs  in  England,  somewhat  different  from  the  garden  variety, 
but  cultivated  in  Lincolnshire  in  preference.  The  leaves  are  used  as  spinach,  and  the 
young  shoots  as  asparagus.  Spinach  is  known  to  have  grown  here  at  an  early  period ; 
and  in  the  monasteries  on  the  Continent  it  was  employed  in  1351  as  we  do  at  present. 

2487.  The  leaves  of  the  garden  spinach  are  softer  and  more  succulent  than  any  of  the 
brassica  tribe.  There  are  three  principal  varieties  ;  one  the  common  spinach,  having  the 

leaves  round  ;  another  having  long  triangular  leaves  ;  the  third  is  called  Plunder's  spinach, 
and  has  remarkable  large  leaves  ;  the  round-leaved  is  procured  in  the  spring,  and  the 
long-leaved  in  the  winter.  Spinach  forms  a  useful  ingredient  in  soups,  and  the  leaves  are 
also  boiled  alone  and  mashed  as  greens. 

2488.  Orache,  or  mountain  spinach,  is  a  hardy  sort,  much  esteemed  in  France,  that 
produces  abundance  of  large  leaves,  and  forms  an  excellent  summer  vegetable.  It  is  a 
native  of  Tartary,  introduced  in  1548.  There  are  two  varieties,  the  white  and  the  red: 
the  young  and  tender  stalks  are  eaten  as  well  as  the  leaves. 

2489.  JVeu!  Zealand  spinach  (^Tetragonia  expansu)  was  discovered  in  New  Zealand  by 
Sir  Joseph  Banks,  who  brought  it  to  England.  It  is  found  to  grow  here  perfectly  well  in 
the  open  air,  and  its  leaves  are  larger  and  more  juicy  than  the  common  spinach.  It 
produces  fine  succulent  leaves  in  the  hottest  weather  in  great  luxuriance,  and  has  the 
advantage  of  being  in  season  when  the  common  spinach  is  not. 

2490.  Chenopodium  Quinoa.  This  variety  is  not  only  useful  in  its  leaves  for  spinach, 
but  the  seeds  of  the  yellow  variety  are  excellent  when  used  as  millet,  and  it  bears  them 
abundantly. 

SuBSECT.  2. —  Wliite  Beet  (Beta  cicla.  Linn.). 

2491.  Tliis  variety  of  beet  is  distinguished  by  its  large  svcculent  leaves,  which  alone  are 
eaten,  and  not  the  root,  which  is  small.  It  is  cultivated  in  gardens  as  a  culinary  vegetable, 
and  is  boiled  as  spinach,  or  put  into  soups.  It  is  less  known  here  than  on  the  Continent, 
where,  in  many  parts  of  Germany,  France,  and  Switzerland,  it  forms  one  of  the  principal 
vegetables  used  by  agricultural  labourers  and  small  occupiers  of  land. 

2492.  A  large  variety,  known  by  the  name  of  Swiss  chard,  produces  numerous  large 
succulent  leaves,  which  have  a  solid  rib  running  along  the  middle.  The  leafy  part  being 
stripped  off  and  boiled  is  used  as  a  substitute  for  greens  and  spinach,  and  the  ribs  and 
stalks  are  dressed  like  asparagus  or  scorzoncra,  or  sliced  and  stewed;  they  have  a  sweetish 
taste  like  sea-kale,  and  are  more  wholesome  than  the  cabbage  tribe;  but  some  consider 
them  as  having  an  earthy  taste,  and  upon  the  whole  they  are  not  much  esteemed.  Cattle 
are  very  fond  of  the  leaves,  which  occasion  them  to  give  much  milk  without  affecting  its 
taste  like  turnips  or  cabbages. 

SuBSECT.  3.  —  Sorrel  {Rumen  acetosa.  Linn.). 

2493.  Sorrel  is  much  used  in  French  and  but  little  in  English  cookery.  It  grows  wild 

in  our  meadows,  but  is  sometimes  cultivated  in  the  garden.  The  leaves  are  remarkable 

for  their  acidity,  and  are  much  employed  on  the  Continent  in  soups,  sauces,  and  salads  : 
but  the  French  sorrel  is  different  from  ours,  being  round  leaved,  and  very  superior  in 
flavour  to  our  common  garden  sorrel. 
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2494.  Tlie  acid  juice  contained  in  the  common  sorrel  just  mentioned,  and  likewise  in 
lanother  variety  called  wood  sorrel  {Oxalis  acelocella),  is  what  chemists  term  an  oxalate  of 
wotash,  or  more  strictly  a  binoxalate  of  potash ;  that  is,  it  consists  of  potash  combined 
•ivith  the  oxalic  acid.  This  salt,  existing  ready  formed  in  the  plant,  though  in  a  state  of 
solution  in  the  juice,  may  be  procured  in  a  dry  state  by  evaporation ;  and  it  is  then  popu- 

larly named  salt  of  sorrel.  Large  quantities  of  it  are  prepared  from  wood  sorrel  in  Swit- 
(tserland  and  other  neighbouring  countries ;  sixty  or  seventy  pounds  of  leaves  yield  about 
live  ounces  of  the  crystallised  salt.  With  sugar  and  water  the  salt  of  sorrel  forms  a 
ibleasaut  beverage ;  and  in  consequence  of  its  having  been  substituted  for  lemons  for 
lourposes  of  this  kind,  it  has  obtained  the  very  absurd  name  of  essential  salt  of  lemons, 
khough  having  nothing  to  do  with  the  lemon.  But  it  is  proper  to  state  that  one 
ibf  the  component  parts  of  this  salt,  namely  the  oxalic  acid,  is  a  deadly  poison ;  and 
hhat  although  the  oxalate  of  potash  is  not  so  dangerous,  it  is  by  no  means  safe  to  use  it 
an  any  quantity,  and  therefore  very  improper  to  employ  it  in  any  way  in  drink,  though 
1 1  has  been  ignorantly  recommended  to  make  a  refreshing  beverage  in  febrile  diseases,  or 
las  imparting  flavour  to  punch.  If  the  result  has  not  proved  fatal,  it  has  probably  beau 
aecause  the  quantity  taken  was  small. 

2495.  The  most  useful  properly  possessed  by  the  salt  of  sorrel  is  that  of  taking  out  spots 
6f  ink  or  iron  moulds  from  linen  :  it  is  also  used  by  the  cook  in  flavouring,  instead  of 
khe  leaves. 

The  process  by  which  the  salt  of  sorrel  is  obtained  is  very  simple.  The  expressed  juice  of  the  leaves,  being 
Uiluted  with  water,  is  suffered  to  remain  at  rest  for  a  few  days  until  the  feculent  parts  have  subsided  ;  or,  if 
r;reater  dispatch  be  necessary,  it  is  clarified  with  the  whites  of  eggs.    When  the  hquor  is  sufficiently  clear,  it 
■  8  drawn  on  and  evaporated  by  boiling,  until  a  pellicle  appears  on  the  surface.  It  is  then  set  in  a  cool  place 
1  o  crystallise.  When  the  first  crop  of  crystals  has  been  obtained,  the  liquor  which  remains  is  again  evaporated 
::ind  crystallised  ;  and  so  the  process  continues  until  no  more  of  the  salt  can  be  separated. 

In  the  late  Professor  Burnett's  Botany  it  is  stated  that  since  Scheele  discovered  that  oxalic  acid  may  be ormed  by  acting  on  sugar  with  nitric  acid,  his  process,  being  far  the  most  economical,  has  in  general  super- 
•eded  its  extraction  from  the  plant. 

SuBSECT.  4  Patience  Dock  (Bumen  patientia.  Linn.). 

2496.  This  is  called  by  the  Germans  winter  spinach,  and  is  a  hardy  perennial  plant, 
tihe  leaves  of  which  may  be  cut  several  times  in  a  season.  It  was  formerly  much  used 
mixed  with  sorrel,  but  is  now  neglected. 

Sect.  VI. 

ALLIACEOUS  PLANTS. 

2497.  This  tribe,  which  takes  its  name  from  allium,  the  onion,  is  distinguished  by  their 
(jvdbous  roots,  and  the  high  pimgent  flavour  of  their  bulbs  and  leaves.  They  consist  of 
jhe  onion,  leek,  chive,  garlic,  and  shallot.  These  plants  are  perhaps  more  generally 
liffused  all  over  the  world  as  an  article  of  food  than  any  other  ;  and  from  the  Indus  to 

;;he  northern  tribes  of  Asia  they  were  always  held  in  high  estimation. 

SuBSECT.  1 .  —  Onion  (^Allium  Cepa,  Linn.). 

2498.  The  onion  was  cultivated  in  very  remote  times,  having  been  known  to  the  ancient 
^Sgj'ptians,  who  worshipped  it  under  some  mystic  signification  2000  years  before  the 
Christian  era.  It  forms  a  favourite  food  in  Egypt  and  in  various  other  parts  of  Africa, 
rVhere  it  is  distinguished  by  its  delicate  flavour.  It  is  not  known  when  onions  were  first 
sntroduced  into  England  ;  but  they  have  been  long  used,  and  esteemed  chiefly  as  a  season- 
nng  for' various  dishes. 

2499.  The  onion  contains  much  nutritive  mucilage.  It  is  much  more  succulent,  and 

■"f  a  milder  flavour  in  warm  climates  than  with  us.  Those  imported  from  Spain  and 
'*ortugal  are  large  and  mild,  and  those  from  Strasburgh  are  much  esteemed.  These 
rarieties  when  planted  in  England  degenerate,  and  become  smaller  and  more  pimgent. 
'Onions  are  wholesome  employed  in  any  way  ;  they  are  eaten  raw  by  labouring  people, 
and  in  this  state  are  strongly  stimulant.  When  young  they  are  sometimes  introduced 
:  nto  salads.  The  large  mild  kinds,  called  Spanish  onions,  are  often  boiled  or  roasted,  and 
".re  considered  as  an  agreeable  and  nutritive  food.  They  become  much  more  succulent, 
i.nd  their  peculiar  smell  and  taste  is  nearly  destroyed,  after  having  undergone  culinary 
^reparation.  They  form  one  of  the  most  essential  productions  of  the  kitchen  garden  ;  but 
he  odour  which  they  communicate  to  the  breath  is  a  great  objection  to  their  use  in  the 

■  aw  state  :  the  best  way  of  removing  it  is  by  chewing  a  little  raw  parsley. 
a.^OO.  The  potato  onion  is  a  curious  variety,  multiplying  by  numerous  bulbs,  like  the 

'wtato. 

2501.  The  Cihoule  or  Welsh  onion  never  forms  any  hulb  at  bottom,  and  is  only  cultivated 
H  h  2 



468 ON  FOOD. Book  VIL 

to  be  drawn  as  young  green  onions  for  salad  in  the  spring :  its  taste  is,  however,  stronger 
than  the  garden  onion.  It  is  very  hardy,  surviving  the  severest  winter,  in  which,  tiiough 
their  blades  be  cut  off,  the  roots  remain  sound,  and  shoot  out  vigorously  in  the  spring. 

2502.  The  onion  hem  been  analysed  by  Fourcroy  and  Vauquelin  ;  and  found  to  contain 
water,  sulphur,  phosphoric  and  acetic  acids,  some  vegeto-animal  matter,  and  a  little  manna  ; 
to  the  latter  is  owing  the  sweetish  taste  observable  in  onions,  particularly  in  pickled 
onions,  when  the  acrimony  has  been  extracted  by  the  vinegar. 

SuBSECT.  2. — Leek  {Allium  poirum,  Linn.). 

2503.  The  leek  is  supposed  to  be  a  native  of  Switzerland.  Shakspeare,  in  Henry  V., 
mentions  it  as  the  badge  of  the  Welsh  before  his  time,  and  derives  the  origin  of  this  from 
the  battle  of  Cressy.  Its  hardiness  and  pungency  have  recommended  it  in  cold  mountain- 

ous districts,  and  it  was  an  ingredient  in  two  very  old  Scotch  dishes,  "  Cock  a  leekie,"  a 
great  favourite  with  James  I.;  and  in  the  famed  "  Haggles."  The  leeks  which  are  cultivated 
in  the  colder  parts  of  the  Highlands  of  Scotland  and  in  Wales  are  more  pungent  than 
those  of  England.  Worlidge  observes  of  Wales,  "  I  have  seen  the  greater  part  of  a  garden 
there  stored  with  leeks,  and  part  of  the  remainder  with  onions  and  garlic."  Tradition 
says  it  was  introduced  into  that  country  by  St.  David. 

2.'j04.  Many  prefer  its  flavour  to  that  of  the  onion  in  broth  ;  and,  as  it  stands  the  winter, 
it  is  a  very  useful  potherb.  Leek  porridge  is  a  very  ancient  dish.  The  whole  plant  is 
used  in  soups  and  stews,  but  the  blanched  stem  is  most  esteemed :  these  are  very  good 
boiled,  and  served  up  on  toasted  bread,  and  white  sauce.  Notwithstanding  its  unpleasant 
odour  it  is  very  wholesome,  but  requires  to  be  well  boiled  that  it  may  not  taint  the  breath. 

SuBSECT.  3. —  Chive  (^Allium  Scheenoprasum,  Linn.). 

2505.  This  is  the  smallest  of  the  onion  kind,  rising  but  a  few  inches  high  :  it  is  a  native 
of  Britain,  and  is  found  occasionally  in  our  pastures.  Its  taste  much  resembles  that  of 
the  onion,  but  is  milder.  The  bulbs  are  extremely  small  and  in  clusters.  Both  these 
and  the  leaves  are  employed  as  a  potherb,  and  as  they  are  very  hardy  and  easily  cultivated, 
they  would  be  very  useful  in  the  garden  of  the  cottager,  were  he  accustomed  to  live  more 
upon  broths.  The  leaves  rise  early  in  the  spring,  and  are  sometimes  employed  in  spring 
salads,  and  also  in  omelets  and  soups. 

SuBSECT.  4.  —  Garlic  (^Allium  sativum,  Linn.). 

2506.  This  gives  its  name  to  the  alliaceous  tribe  ;  it  possesses  the  most  acrimonious 
taste  of  the  whole,  and  a  smell  that  is  considered  by  most  persons  as  offensive.  It  grows 
naturally  in  Sicily,  the  south  of  France,  and  other  countries  bordering  on  the  Mediterra- 

nean ;  it  was  introduced  into  England  in  1548.  It  is  extensively  used  as  a  seasoning 
herb  on  the  Continent,  particularly  in  Italy,  and  was  more  relished  by  our  ancestors  than 
in  our  times.  The  root,  which  is  the  part  made  use  of,  consists  of  a  group  of  several 
bulbs  called  cloves  of  garlic,  inclosed  in  a  common  membranous  skin.  In  foreign  cookery 
it  is  seldom  employed  in  substance,  but  introduced  for  a  short  time  only  into  the  dish  that 
is  cooking,  and  withdrawn  when  it  has  communicated  a  sufficient  flavour.  At  present 
the  French  use  it  much,  and  consider  it  essential  to  many  dishes. 

SuBSECT.  5.  —  Shallot  (Allium  Ascalonicum,  Linn.). 

2507.  This  was  originally  found  growing  wild  near  Ascalon  in  Palestine,  whence  its 
botanical  appellation,  and  is  supposed  to  have  been  brought  to  England  by  the  Crusaders. 
It  is  a  bulbous  root,  resembling  the  garlic  in  being  divided  into  several  cloves  inclosed  in 
a  skin.  The  leaves  wither  in  July,  when  the  roots  are  full  grown :  the  latter  are  taken 
up  in  autumn,  and  are  dried  and  housed  for  use :  they  will  keep  till  the  spring.  Its 
flavour  is  more  pungent  than  that  of  the  garlic,  but  more  agreeable.  It  is  employed  in 
soups  and  made  dishes  ;  also  in  sauces  and  pickles  ;  and  it  forms  a  favourite  accompani- 

ment to  steaks  and  chops.  It  was  called  by  old  authors  the  barren  onion,  from  the 
circumstance  of  its  scarcely  ever  sending  up  a  flower  stalk. 

SuBSECT.  6. — Rosambole  (^Allium  scorodoprasum.  Linn.). 

2508.  This  bulbous  root  has  a  flavour  between  that  of  the  shallot  and  garlic,  and,  like 
them,  is  divided  into  cloves :  its  uses  are  also  similar.  It  is  a  native  of  Denmark,  but  is 
cultivated  here  occasionally. 
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Sect.  VII. 

ASPARAGINOUS  PLANTS. 

2309.  The  name  of  this  division  is  derived  from  the  practice  of  the  ancients,  who  called 

airyoung  sprouts  of  vegetables  by  the  term  asparagus,  although  this  name  is  now  confined 

to  a  par'ticular  species.  This  class  comprehends  asparagus,  sea-kale,  artichoke,  cardoon, 
rampion,  and  alisander.  In  all  of  them  it  is  only  a  small  portion  of  the  vegetable  that  is 
eaten,  and  that  most  generally  in  a  young  and  undeveloped  state  ;  they  belong  to  the  class 
of  luxurious  rather  than  of  necessary  food,  and  they  are  brought  to  perfection  only  by 

great  care  and  attention  on  the  part  of  the  gardener,  and  at  a  considerable  expense  in 
preparing  the  ground.  In  their  wild  state  they  are  chiefly  sea  shore  plants  unfit  for 
himian  food. 

Sdbsect.  1. — Asparagus  (^Asparagus  officinalis,  Linn.). 

2510.  Asparagus,  often,  in  London,  vulgarly  and  absurdly  called  sparrow  grass,  is  a 
vegetable  highly  esteemed  and  largely  cultivated  in  the  garden  for  the  London  market. 
It  has  been  so  much  improved  by  cultivation,  that  the  original  plant  from  which  it  has 
ibeen  derived  could  not  be  recognised  except  by  the  botanist. 

2511.  Wild  asparagus  is  a  very  small  vegetable  that  grows  in  poor  sandy  soils  both  in 
'North  and  South  Britain,  on  the  sea  shore,  but  is  not  very  common.  In  the  saline  and 
sandy  steppes  of  Russia  and  Poland  it  is  abundant,  and  is  fed  on  by  horses  and  cattle. 
iThe  Romans  had  asparagus  of  very  large  size,  and  it  was  cultivated  with  great  success 
in  Holland,  but  it  is  now  grown  in  greater  quantities  in  the  environs  of  London  than  any 
kwhere  else  in  the  world  ;  at  Deptford  and  Mortlake  there  are  hundreds  of  acres  planted 
iwith  this  vegetable. 

2512.  The  part  which  is  eaten  is  the  young  shoot,  as  far  as  the  flower  not  yet  developed. 
\Asparagus  is  a  light  digestible  food,  but  not  particularly  nutritious.  The  tops  of  the  shoots 
lare  not  blanched  in  this  country,  but  in  Spain  the  whole  is  blanched  by  placing  pieces  of 
xane  over  it. 

Sdbsect.  2. —  Sea-kale  (^Crambe  maritima.  Linn.). 

2513.  This  plant  is  so  named  from  its  growing  naturally  on  our  sea  shores,  particularly 
lin  the  West  of  England,  and  near  Dublin.  The  young  spring  shoots  just  as  they  begin 
:o  appear,  and  the  stalks  of  the  unfolded  leaves  then  blanched  and  tender,  are  the  parts 
;:hat  are  cut  off  and  boiled  for  use.  Though  collected  by  the  peasants  and  eaten  as  a  pot- 
liuerb  time  out  of  mind,  and  even  cultivated  in  the  garden,  yet  it  appears  that  it  was  Dr. 
I  Letsom,  in  1767,  who  first  gave  it  a  good  character,  and  that  it  did  not  come  into  high 
rcepute  until  1794.  It  is  now  in  very  general  use,  and,  within  the  last  ten  or  fifteen  years, 
haas  become  a  very  common  and  cheap  vegetable.  It  is  one  of  the  most  valuable  esculents 
inndigenous  to  Britain. 

2514.  It  is  dressed  and  eaten  in  the  manner  of  asparagus,  and  the  shoots  are  usually 
hblanched  ;  but  it  requires  to  be  very  well  boiled,  as  it  is  naturally  hard.  It  is  easily  culti- 
vyated,  and  forced  in  the  winter  season ;  and  it  is  a  great  luxury  at  table,  since  in  that 
reason  many  vegetables  are  difficult  to  be  procured.  It  might  be  produced  in  many  places 
nn  the  sea  shore,  where  no  other  edible  vegetable  would  grow,  seeming  to  prefer  a  poor 
■jiandy  soil.    The  flowers  form  a  favourite  resort  for  bees. 

SuBSECT.  3. — Artichoke  (^Cynara  Scolymus,  Linn.). 

2515.  Like  the  sea-kale,  the  artichoke  is  a  maritime  plant,  and  succeeds  best  when  manui'ed 
rvith  sea  weeds.  It  was  probably  brought  from  the  Mediterranean  and  cultivated  in 
!  England  about  1580.  The  part  which  is  eaten  is  the  flower  head  in  an  immature  state: 
'  vhat  is  called  the  artichoke  bottom  is  the  fleshy  receptacle,  which  is  surrounded  by  the 
)ristles  and  seed  down,  vulgarly  called  the  choke,  and  by  also  a  soft  substance  on  the  lower 
lart  of  the  leaves  of  the  calyx.  In  England  artichokes  are  boiled  plain  and  eaten  with 
nelted  butter  and  pepper ;  the  bottoms  are  also  stewed  in  milk ;  occasionally  they  are 
lickled.  The  French  fry  them  and  use  them  in  ragouts;  or  thin  slices  of  the  bottoms  are 
:ut  off,  each  having  a  leaf  attached  by  which  it  is  lifted  and  eaten  raw  as  salad.  The 

'  towers  may  be  used  for  coagulating  milk.  The  shoots  and  young  leaves  are  sometimes 
ilanched  by  earthing,  and  eaten  as  chard.    Artichokes  may  be  dried  and  preserved  for 

:-ise. 

SuBSEcT.  4. —  Cardoon  (^Cynara  cardunculus.  Linn.). 

2510.  This  plant  is  a  native  of  Candia,  and  was  brought  into  England  a  century  after 
'  he  artichoke.    It  much  resembles  the  artichoke,  but  grows  higher.  It  is  esteemed  on  the Continent,  but  is  little  used  in  England;  the  stalks  and  ribs  of  the  inner  leaves  are  em- 

ployed in  soups  and  ragouts.    The  Spanish  cardoon  is  the  best. 
H  h  3 
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ScBSECT.  5. — Rampion  (^Campanula  rapuncidus,  Linn.). 
2517.  This  is  a  native  of  England,  but  not  common.  The  root,  which  is  the  part  that 

is  eaten,  is  long,  white,  and  spindle  shaped  ;  it  is  eaten  raw  like  a  radish,  and  has  a 
pleasant  nutty  flavour ;  both  it  and  the  leaves  are  sometimes  used  in  winter  salad. 

SuBSECT.  6. — Prussian  Asparagus  {Omithogalum  Pyrenaicuni). 

2518.  A  plant  is  sold  under  this  name  in  Bath,  and  the  south  and  west  of  England,  as  a 
substitute  for  asparagus.  The  part  which  is  eaten  are  the  flower  stalks  before  the  buds 
are  expanded.  They  are  served  up  in  the  same  way  as  asparagus,  and  are  tolerably 
good,  but  rather  insipid. 

2519.  Hop  tops — The  young  shoots  of  the  hop,  when  they  have  risen  two  or  three  inches, 
are  also  employed  sometimes  as  a  substitute  for  asparagus.  In  Belgium  they  are  blanched : 
and  they  are  very  strongly  recommended  as  an  admirable  ingredient,  in  a  variety  of 
dishes,  such  as  soups,  omelettes,  &c.,  by  an  experienced  cook  from  Sardinia,  who  mentions 
them  in  the  "  Gardener's  Magazine." 

SuBSECT.  7. — Alisander  (^Smymium  olusatrum,  Linn.). 

2520.  This  plant  also  grows  naturally  near  the  sea,  and  somewhat  resembles  celery  in 
taste.  The  leaves  are  of  a  pale  green  ;  when  blanched,  the  leaf  stalks  were  formerly  much 
used  as  a  pot  herb  and  in  salad,  but  it  is  nearly  out  of  use. 

SuBSECT.  8. — Bladder  Campion  {Silene  inflata). 

2521.  The  young  shoots  of  this,  when  boiled,  are  an  agreeable  flavoured  vegetable,  and 
are  boiled  like  asparagus. 

Sect.  VIIL 

acetarious  vegetables. 

2522.  By  the  term  acetaria,  or  acetarious  vegetables,  is  expressed  a  numerous  class  of 
plants  of  various  cidture  and  habits,  which  are  chiefly  employed  as  salads,  pickles,  and  other 
condiments.  They  are  to  be  considered  rather  as  articles  of  comparative  luxury  than  as 
ordinary  food ;  and  are  more  desirable  for  their  coolness  or  their  agreeable  flavour  than 
for  their  nutritive  powers. 

2523.  Salads  consist  of  raw  vegetables,  of  which  lettuce  is  themost  generally  used  with  us : 
but  several  others  are  occasionally  employed,  as  celery,  cresses,  onions,  beetroot,  &c.  As 
raw  vegetables  are  liable  to  ferment  in  the  stomach,  and  as  they  give  but  little  stimulus 
to  that  organ,  they  are  generally  dressed  with  some  condiments,  as  vinegar,  pepper, 

mustard,  salt,  and  oil.  Considerable  difi"erence  of  opinion  exists  among  medical  men respecting  the  use  of  these,  and  particularly  oil,  some  condemning,  others  approving  it, 

SuBSECT.  1. — Lettuce  (Lactuca  sativa,  Linn). 
2524.  The  botanical  name  of  the  lettuce,  Lactuca,  is  derived  from  the  milky  juice  that 

exudes  from  its  stalks  when  it  is  cut.  This  juice,  when  the  plants  are  young,  is  of  a  mild 
and  pleasant  bitter,  containing  a  small  quantity  of  the  narcotic  principle,  but  this,  in  the 
old  stems  and  foliage,  and  more  especially  in  those  plants  which  are  ftiUy  exposed  to  the 
sun,  becomes  extremely  bitter,  and  notably  sedative.  A  medicine  (extract  of  lettuce)  is 
extracted  from  it,  which  is  said  to  have  the  good  without  the  bad  effects  of  opium.  In 
the  strongly-scented  wild  lettuce,  which  is  uneatable,  this  is  very  abundant :  the  plant  is 
cultivated  in  Forfarshire  for  this  purpose. 

2525.  Tlie  lettuce  came  originally  from  the  Grecian  Archipelago,  and  the  name  of  one 
kind,  the  cos  lettuce,  reminds  one  of  the  island  of  the  same  name.  The  soporific  qualities 
of  the  lettuce  were  very  early  known,  and  a  lettuce  supper  has  been  thought  very  condu- 

cive to  repose. 
2526.  There  are  two  principal  varieties,  the  cabbage  and  the  cos  lettuce,  the  latter  often 

vulgarly  and  improperly  called  gauze  lettuce.  The  first  is  the  earliest  in  season ;  the  leaves 
are  roundish,  and  the  head  flat  and  close  to  the  ground.  The  cos  lettuce  is  more  upright, 
and  the  head  is  of  an  oblong  form.  When  very  young,  the  leaves  of  both  are  open,  and 
then  the  cabbage  lettuce  is  preferred ;  but  both  have  compact  round  heads  when  mature, 
the  inner  leaves  being  white,  and  then  the  cos  lettuce  has  the  finest  flavour,  and  is 

most  employed  for  salads,  the  cabbage  lettuce  being  more  used  for  soups.  Blanching 
them  prevents,  in  a  great  measure,  the  formation  of  the  bitter  acrid  and  narcotic  principle, 
and  renders  them  more  wholesome. 

Lettuces  may  be  considered  as  a  cooling  summer  vegetable,  and  useful  rather  as  cor- 
recting or  diluting  animal  food,  than  as  containing  much  nutriment  of  itself.  It  is 

generally  eaten  with  some  condiments,  as  vinegar,  mustard,  oil,  &c. 
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SuBSECT.  2.  —  JEiuUve  {Chicorium  End'wia,  Linn.). 
2527.  The  history  of  this  plant  is  little  known.  It  is  supposed  to  have  come  originally 

tfrom  China  and  Japan,  and  to  have  been  introduced  into  England  about  1548.  It  is  re- 
imarkable  for  its  elegant  leaves,  which  are  much  divided  at  the  edges.  When  suffered  to 
I  remain  green  by  exposure  to  the  light,  they  are  harsh  and  bitter,  but  by  tying  them  up 
'  with  bass,  and  keeping  them  well  earthed,  they  become  blanched  and  succulent,  and  lose 
[  the  greater  part  of  their  bitterness,  retaining  only  enough  to  be  agreeable.  It  is  grown  in 
;  abundance  in  the  neighbourhood  of  London,  and  is  much  used  as  a  winter  salad,  and 
i  likewise  in  soups  and  stews.  The  French  consume  a  great  quantity  of  it,  raw  in  salads, 
i  boiled  in  ragouts,  fried  with  roast  meat,  and  as  a  pickle  ;  they  esteem  it  a  wholesome 
1  esculent.  By  judicious  culture  it  may  be  obtained  through  the  winter,  when  other  salads 
:  are  not  easily  procured. 

2528.  Chicory,  or  Succory,  called  also  wild  endive  {Ckicorium  Intybus,l,mn.'),  is  a  native I  of  this  counti7,  growing  wild  by  the  road  side;  and,  though  little  regarded  here,  it  is  much 
1  cultivated  on  the  Continent.  Its  leaves,  in  the  natural  state,  are  bitter ;  but  by  steeping 
t  them  some  hours  in  water,  this  bitterness  is  removed,  and  still  more  when  blanched. 

'  They  are  used  as  endive  in  the  Netherlands,  and  particularly  the  blanched  leaves  are  sold ;  in  the  markets  as  an  early  spring  salad.  The  roots  are  scraped  and  boiled,  and  eaten 
1  with  sauce  and  potatoes. 

As  chicory  is  very  hardy,  easily  cultivated,  and  grows  upon  very  poor  land  where 
s  scarcely  any  thing  will  thrive,  chiefly  dry  calcareous  soils,  its  cultivation  has  been  strongly 
t  recommended  by  Arthur  Young,  and  other  writers  on  agriculture,  as  a  food  for  cattle. 

2529.  Mr.  Loudon  states  that  an  acre  of  chicory  might  be  easily  grown  upon  cheap  land 
t  five  or  ten  miles  distant  from  the  place  of  consumption.  The  roots  may  be  brought  to- 
1  gether  early  in  the  autumn,  and  planted  and  packed  close  together  in  a  few  hundred  feet  of 
:  garden  ground  to  defend  them  from  the  frost  of  winter ;  then  by  laying  on  some  earth  and 
1  manure  early  in  the  spring,  the  leaves  will  push  into  it  in  a  blanched  state,  and  form  a 
\  very  crimp  and  early  salad,  the  new  leaves  being  derived  from  the  stock  of  sap  elaborated 
:  in  the  preceding  year.  The  adoption  of  this  plan  of  cultivating  chicory  may  be  recom- 
:  mended  to  many  great  towns  in  the  north  of  England,  where  anything  in  the  shape  of  a 
-  salad  is  rarely  seen  until  the  end  of  April,  and  then  only  tough  green  lettuces,  far  more 
'  bitter  than  this  invitingly  white  chicory.  Its  growth  is  so  rapid  that  it  may  be  cut  three 
i  or  four  times  every  year. 

2530.  Its  roots  may  be  laid  up  in  a  warm  cellar,  and  if  kept  from  the  frost,  it  will  then 
ssoon  send  out  a  crop  of  blanched  leaves,  from  which  a  salad  may  be  obtained  in  the 
^  winter.  This  property  is  also  taken  advantage  of  on  ship-board  ;  the  roots  are  put  into 
,ia  cask  with  sand,  having  the  sides  pierced  with  numerous  holes  (or  a  hamper  will  do), 
;iand  the  leaves  make  their  way  through  the  holes  ;  this  method  of  forcing  is  carried  on 
e  extensively  in  France. 

2531.  But  there  is  another  use  to  which  the  roots  of  this  plant  have  been  applied.  Dried 
.land  ground,  they  are  employed  to  a  great  extent  in  Holland  and  Flanders,  and  likewise  in 
t  France,  as  a  substitute  for  coffee.    See  Chap.  XI.  Book  VIII.  "  Coffee." 

SuBSECT.  3.  —  Celery  {Apium  graveolens,  Linn.). 

2532.  Celery  is  also  a  native  of  Britain  :  the  wild  plant  is  known  by  the  name  of 
ssmallage,  and  grows  on  the  side  of  ditches,  and  in  the  neighbourhood  of  the  sea  ;  but 
lalthough  it  resembles  the  cultivated  plant  considerably,  it  has  a  rank,  acrid,  and  disagree- 
aable  taste,  and  is  even  narcotic  and  unsafe  ;  yet  it  has  been  converted  by  cultivation  into 
t  the  mild  aromatic  flavour  of  the  garden  celery. 

2533.  The  blanched  foot- stalks  of  the  leaves  are  eaten  raw,  and  great  care  is  taken  to 
lihave  them  in  perfection  on  the  table.  The  blanching  of  celery  is  a  striking  instance  of 
I  the  effect  of  the  want  of  light  in  vegetation.    All  the  colouring  matter  in  plants  is  deve- 
!  loped  or  assisted  in  its  formation  by  the  sun's  rays  ;  heat  alone  will  not  produce  the  same 
V  effect :  it  is  light  that  causes  the  colour,  and  hence  plants  that  gi-ow  in  a  dark  place  are 
aalways  white  ;  it  may  be  observed  that  the  part  of  the  stem  of  all  plants  just  below  the 
-surface  of  the  ground  is  white,  and  that  the  green  does  not  commence  till  above  the  sur- 
•face.    To  procure  the  stalks  of  the  celery  as  white  as  possible,  they  are  kept  almost entirely  covered  with  earth  while  growing,  and  only  the  tops  of  the  leaves  suffered  to  appear 
•  above  ground.    This  management  also  increases  their  crispness,  and  renders  them  milder 
•'flavoured.    In  Germany  celery  is  boiled  and  served  up  as  a  dish,  and  the  Italians  use  the -green  leaves  in  soup.    With  us  the  flavour  of  celery  is  employed  in  the  culinary  art ;  and 
when  it  is  required,  and  neither  the  leaves  nor  stems  can  be  had,  the  seeds  bruised  are 
sometimes  employed  as  a  substitute.    In  the  neighbourhood  of  Manchester  celery  is  grown ■of  an  enormous  size. 

2531.  Celeriac  is  a  variety  of  celery  having  the  root  of  a  turnip  form,  the  only  part  that llh4 
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is  eaten.  It  is  much  esteemed  in  Germany  and  other  parts  of  the  Continent,  where  they boil  and  eat  it  when  cold,  sliced  with  oil  and  vinegar  as  a  salad,  or  employ  it  in  various 
dishes.  It  is  occasionally  imported  from  Hamburgh,  but  is  little  cultivated  in  England, 
though  very  hardy.  

' 
.  2535.  Corn  sokid,  ov  lamb  Iclhice  (^Fedix  oUtoria,Wi\\A.).  This  is  a  diminutive  annual, 
common  in  corn  fields  and  sandy  soils.  It  is  occasionally  cultivated  in  gardens,  rising 
to  the  height  of  a  foot,  and  is  used  as  a  salad.   It  has  long  been  a  favourite  plant  in  France. 

Sect.  IX. 
SMALL  SALAD  HERBS. 

2.536.  There  are  certain  herbs  which  are  used  chiefly  in  the  seed  leaf,  or,  when  ex- 
tremely young,  for  the  purpose  of  procuring  salads  throughout  the  year,  or  at  times  and 

in  situations  where  no  other  can  be  had.  Some  of  these  are  also  mixed  with  the  larger 
salad  plants  to  improve  their  flavours,  or  wholesome  qualities.  The  sorts  mostly  in  use 
in  this  country  are  mustard,  cresses,  rape,  turnip,  radish,  white  cabbage,  cabbage  lettuce, 
&c.  Some  of  these  may  be  had  at  all  times  of  the  year,  and  are  cut  when  not  more  than 
a  week  or  ten  days  old.  Being  mostly  of  a  warm  relish,  if  suffered  to  grow  too  large,  so 
as  to  run  into  the  rough  leaf,  they  become  of  a  disagreeably  strong  hot  taste. 

SuBSECT.  1.  —  Mustard  (^Sinapis,  Linn.). 
2537.  There  arc  two  varieties  of  nnislard,  the  black  and  tlie  white,  both  natives  of  this 

country,  and  occasionally  growing  wild  in  the  corn  fields.  The  black  is  rather  a  larger 
plant  than  the  white,  and  the  leaves  darker.  The  seeds  of  both,  but  chiefly  the  former, 
are  ground  to  produce  the  well-known  condiment,  flour  of  mustard.  It  is  principally 
cultivated  in  Dui-ham. 

2538.  Mustard  contains  a  mild  fixed  oil  of  a  greenish  yellow  colour,  procured  by  pres- 
sure. The  mustard  cake,  after  the  expression  of  the  bland  oil,  when  distilled  with  water, 

yields  an  acrid  volatile  oil,  the  principles  of  which  reside  in  the  seeds,  but  cannot  be  de- 
veloped without  the  aid  of  water.  The  pungency  of  the  mustard  when  used  as  food  is 

developed  from  the  action  of  the  emulsion  on  a  peculiar  principle  in  the  same  manner  as 
the  hydrocyanic  acid  is  developed  by  the  action  of  water  on  the  bitter  almond. 

2539.  Mustard  is  one  of  the  best  stimulants  employed  to  give  energy  to  the  digestive 
organs.  It  was  in  high  favour  with  our  forefathers.  In  the  "  Northumberland  House- 

hold Book  for  1512,"  p  18.,  is  an  order  for  an  annual  supply  of  160  gallons  of  mustard. 
2540.  Mustard  in  its  present  form  was  not  known  at  our  tables  previously  to  1729.  At 

that  time  the  seed  was  only  coarsely  pounded  in  a  mortar,  as  coarsely  separated  from  the 
integuments  or  skins,  and  in  that  rough  state  made  up  for  use ;  sometimes  it  was  brought 
to  table  whole,  or  boiled  in  vinegar.  It  then  occurred  to  an  old  woman  of  the  name  of 
Clements,  resident  at  Durham,  to  grind  the  seed  in  a  mill,  and  to  pass  the  meal  through 
the  several  processes  which  are  resorted  to  in  making  flour  from  wheat.  The  secret  she 
kept  for  many  years  to  herself,  and,  in  the  period  of  her  exclusive  possession  of  it,  supplied 
the  principal  parts  of  the  kingdom,  and,  in  particular,  the  metropolis,  with  this  article. 
George  I.  stamped  it  with  fashion  by  his  approval.  Mrs.  Clements  twice  a  year  travelled 
to  Loudon,  and  to  the  prinpipal  towns  throughout  England,  for  orders,  as  regularly  as  any 
tradesman's  rider  of  the  present  day  ;  and  the  old  lady  contrived  to  pick  up,  not  only  a 
decent  pittance,  but  what  was  then  thought  a  tolerable  competence.  From  this  woman's 
residing  at  Durham,  it  acquired  the  name  of  Durham  mustard. 

2541.  Mustard  is  remarkable  for  the  rapidity  of  its  growth,  and  on  this  accoimt  is  fre- 
quently sown  in  the  ground,  as  a  small  salad,  together  with  cress.  The  seeds  strewed  on 

wet  flannel,  and  placed  in  a  warm  situation,  even  by  the  fireside,  frequently  shoot  out  their 
seed  leaves  in  a  day  or  two — sometimes  even  in  a  few  hours — a  circumstance  which  is 
frequently  taken  advantage  of  in  long  voyages.  Ships  going  to  the  East  Indies  have 
boxes  with  earth  placed  on  the  deck,  wherein  they  sow  mustard  and  cress  for  the  purpose 
of  getting  salad  on  the  voyage ;  and  the  number  of  crops  thus  raised  is  surprising. 

SuBSECT.  2.  —  Garden  Cress  (Lepidium  sativum.  Linn.). 
2542.  This  elegant  small  plant  is  not  found  wild  in  England,  and  is  supposed  to  have 

been  brought  from  Persia  or  Cyprus  about  1548.  It  is  considered  as  the  principal  of  the 
small  salad  herbs,  and  is  much  cultivated  for  this  purpose,  having  a  very  warm  but  agree- 

able aromatic  flavour.  By  the  assistance  of  a  little  artificial  heat,  it  may  be  had  fresh 
throughout  the  winter. 

2543.  American  cress  (Barharea  pracox).  —  This  ̂ 'ariety  grows  wild  in  Britain  in  moist 
or  watery  ground.  It  is  aromatic  and  pungent,  but  rather  bitter.  It  is  sometimes  culti- 

vated for  winter  and  early  spring  salad.    It  is  also  called  French  cress. 
2544.  Winter-cress  {Barbarca  vulgaris).  —  This  also  is  found  wild  in  Britain  in  watery 

places  and  slow  running  streams.    In  flavour  and  use  it  much  resembles  the  last. 
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ScBSECT.  3.  —  Water-cress  (Nasturtium  officinale.  Linn.). 

2545.  Water-cress  has  long  been  a  favourite  vegetable,  and  is  found  abundantly  on  the 

edges  of  running  streams,  preferring  clean  water  to  that  which  is  muddy.  It  should  be 
carefully  distinguished  from  the  water  parsnep  (Sium  nodiflorimi.  Linn.),  which  is  poisonous, 
and  is  often  found  growing  with  it. 

2546.  The  demand  for  water-cresses  in  London,  as  an  adjunct  at  the  breakfast  table,  has 
been  so  great,  that,  since  1808,  they  have  been  cultivated  extensively  in  various  places; 
as  at  Springhead  Valley,  near  Gravesend,  West  Hyde,  near  Rickmansworth,  Hackney, 
Uxbridge.  &c.  On  a  gravelly  or  chalky  bottom,  shallow  excavations  are  made,  into  which 
running  water  is  introduced  about  a  foot  deep,  and  the  cress  is  planted  in  regular  rows, 
so  that  a  constant  succession  of  young  and  healthy  green  shoots,  in  great  perfection,  are 
provided  for  the  market.    It  is  supposed  to  possess  antiscorbutic  properties. 

SoBSECT.  4  Burnet  (Poterium  Sanguisorha,  Linn.). 

2547.  This  hardy  perennial  plant  is  indigenous  in  Britain,  found  in  dry,  upland,  calca- 
reous soils,  and  occasionally  cultivated  in  gardens.  The  leaves  are  used  in  salads,  put 

into  soups,  and  form  a  favourite  ingredient  in  cool  tankards.  When  slightly  bruised  they 
smell  like  cucumber,  and  they  have  a  somewhat  warm  taste.  They  continue  green  through 
the  winter,  but  are  now  little  in  use. 

SuBSECT.  5. — Rape  (Brassica  7-apus,  Linn.). 
2548.  Rape,  a  native  of  Britain,  is  sometimes  cultivated  in  gardens,  the  seed  leaves 

being  employed  for  salad,  as  mustard  and  cress.  It  is  warm  and  aromatic.  But  the  chief 
value  of  this  plant  is  in  the  oil  that  is  expressed  abundantly  from  its  seeds  by  a  mill. 

Sect.  X. 

POTHERBS,  OR  SEASONING  HERBS. 

2549.  This  title  includes  those  vegetables  which  are  not  used  alone  as  food,  but  are 
employed  as  additions  to  soups,  stews,  and  various  dishes,  to  increase  their  nutritious  qua- 

lities, or  to  give  them  flavour.  Many  o"f  them  would  prove  actual  poisons  if  eaten  in quantity  ;  but  they  owe  their  useful  properties  to  their  stimulating  nature  and  powerful 
flavour,  by  which  they  render  many  kinds  of  food  palatable  that  would  otherwise  be 
insipid :  some  are  used  medicinally.  They  are  of  very  ancient  use,  and  are  to  be  found 
in  every  garden,  from  that  of  the  mansion  to  that  of  the  cottage. 

S0BSECT.  1. — Parsley  (Apium  petroselinum,  Linn.). 
2550.  This  herb,  of  extensive  use  in  the  culinary  art,  was  known  to  the  ancient  Greeks, 

but  the  time  of  its  introduction  into  Britain  is  not  ascertained.  Though  not  indigenous, 
it  is  so  common,  and  so  frequetitly  sows  itself,  as  to  be  frequently  taken  for  a  native. 

2551.  There  are  several  varieties:  1.  the  plain  leaved,  not  much  cultivated,  though  the 
only  one  used  formerly.    It  is  now  nearly  banished  from  the  garden,  because  the  curled 
varieties  are  much  more  elegant;  but  there  is  another  reason  for  its  being  laid  aside  
its  great  resemblance  to  a  poisonous  British  weed,  the  fooVs  parsley,  or  lesser  hemlock 
^thusa  cynapium).  The  leaves  of  the  latter  are  of  a  darker  green,  and,  when  bruised,  have 
a  very  disagreeable  smell,  quite  difierent  from  that  of  the  common  parsley.  When  in 

flower,  the  fool's  parsley  is  easily  distinguished  by  what  is  called  its  beard,  that  is,  by  the 
three  long  pendant  leaves  of  its  involucrum.  2.  The  curled  leaf  parsley,  which  may  be 
safely  used,  being  quite  unlike  the  hemlock ;  it  is  the  best,  both  for  its  flavour  and  appear- 

ance on  the  dish  as  a  garnish.  Sheep,  hares,  and  rabbits  are  extremely  fond  of  this  herb, 
and  it  is  said  to  impart  to  their  flesh  a  fine  flavour.  It  is  useful  to  know  that  parsley  is 
poison  to  parrots. 

Naples  parsley  or  celery  parsley  is  a  variety  between  pai'sley  and  celery,  and  is  used  as the  latter. 
Hamburgh  parsley  is  a  variety  cultivated  for  the  roots,  which  grow  to  the  size  of  small 

parsneps ;  these  boil  exceedingly  tender  and  palatable,  are  very  wholesome,  and  may  be 
used  in  soup  or  broth,  or  to  eat  with  meat  like  carrots  or  parsneps. 

2552.  Purslane  (JPortaluca  olcracca.  Linn.).  —  This  plant  is  a  native  of  South  America. 
The  young  shoots  and  succulent  leaves  were  more  used  formerly  than  at  present  as  a 
cooling  ingredient  in  spring  salads. 

SuBSECT.  2. —  Tarragon  (Artemisia  Dracunculus,  Linn.) 
2553.  This  herb,  of  a  fragrant  smell  and  aromatic  taste,  is  used  in  France,  on  account 

of  its  pungency,  to  correct  the  coldness  of  salad  herbs ;  an  infusion  in  vinegar  makes  a 
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good  fish  sauce,  and  it  is  also  an  ingredient  in  pickles,  and  in  soups  and  other  dishes,  par- 
ticularly in  French  cookery.    It  is  said  to  be  originally  a  native  of  Siberia. 

SuBSECT.  3. — Fennel  (Anethum  Fcenicuimn,  Linn.). 

2554.  Fennel  grows  wild  with  us  in  chalky  soils,  particularly  at  Feversham,  but  has 
been  long  cultivated  in  the  garden.  The  leaves,  from  their  elegance,  are  often  used  as  a 
garnish  or  ornament  to  various  dishes.  They  are  boiled  in  soups  and  fish  sauces,  and 
some  use  them  as  salads.  They  have  too  powerful  a  taste  in  their  natural  state  to  be 
used,  except  as  a  flavouring  ingredient.  The  French  use  it  frequently  in  fish  soups  ;  but 
the  Italians,  by  blancliing  the  plant  in  their  warm  climate,  where  it  grows  rapidly  and  to 
a  large  size,  obtain  it  in  a  state  very  like  celery,  with  a  strong  thick  stalk  :  the  strong 
taste  is  then  destroyed,  and  they  eat  it  with  oil,  pepper,  and  vinegar. 

SuBSECT.  4.  —  Dill  (Anethum  graveoletis,IAmi.), 

2555.  This  plant  resembles  fennel  considerably,  but  is  smaller.  It  is  used  in  pickles, 
particularly  with  cucumbers,  and  sometimes  in  soups  and  sauces,  but  chiefly  for  medicinal 
purposes.    It  is  a  native  of  Spain. 

SuBSECT.  5.  — Horse-radish  (Cochlearia  armoracea.  Linn.). 

2556.  This  well-known  accompaniment  of  roast  beef  is  a  native  of  England,  and  a 
hardy  plant,  growing  wild  in  wet  ground,  but  it  has  been  long  cultivated  in  gardens  also. 
It  is  occasionally  used  in  sauces,  and  in  winter  salads.  Its  acrid  taste  depends  upon  an 
essential  oil  of  great  pungency,  which  may  be  obtained  by  mashing  and  distilling  with 
water. 

2557.  The  oil  of  horse-radish,  which  is  frequently  procured  in  Sweden,  is  extremely 
volatile,  quickly  evaporates,  and  fiUs  the  room  with  the  peculiar  flavour  of  the  plant  On 

account  of  the  great  volatility  of  its  oil,  horse-radish,  when  dried,'  loses  its  flavour,  and 
becomes  unfit  for  the  purpose  to  which  it  is  applied  :  hence  it  should  never  be  preserved 
by  drying,  but  by  keeping  moist  and  cold  through  burying  in  sand  :  and  for  this  reason 
it  is,  that  when  scraped  for  the  table,  it  almost  immediately  spoils  by  exposure  to  the  air, 
the  volatile  oil  evaporating. 

SuBSECT.  6. — Nasturtium  (Tropceolum,  Linn.). 

2558.  This  elegant  plant,  called  sometimes  Indian  cress,  is  a  native  of  Peru,  but  grows 
very  well  with  us.  Its  young  leaves  and  flowers  being  of  a  warm  nature,  are  sometimes 
used  in  salads,  as  the  cress  ;  its  fine  yellow  flowers  are  employed  to  garnish  dishes ;  and  its 
seeds,  when  pickled,  form  a  good  substitute  for  capers. 

SuBSECT.  7.  —  Chervil  (Scandix  Cerepolium,  Linn.). 

2559.  Chervil  is  a  native  of  various  parts  of  the  continent  of  Europe,  and  is  sometimes 
observed  naturalised  in  our  gardens.  The  tender  leaves  are  used  in  salads,  and  the  curled 
variety  for  garnishing.  There  is  a  kind  cultivated  in  the  gardens  of  Paris  (Cerfeuil  frise) 
with  beautifully  frizzled  leaves.    The  roots  are  poisonous. 

SuBSECT.  8. — Pot-marigold  (^Calendula  officinalis.  Linn.). 

2560.  This  is  a  native  of  France  and  Spain,  and  naturalised  here  since  1573.  The 
flowers  were  formerly  much  used  in  broths  and  soups,  and  the  plant  is  still  frequently  to 
be  met  with  in  cottage  gardens. 

Sect.  XL 

SWEET  HERBS. 

2561.  Of  sweet  herbs  some  are  cultivated  for  culinary  purposes,  andothers  for  the  perfumer 
and  druggist.  Much  of  the  natural  ft-agrance  of  the  fields  is  owing  to  the  aroma  of  this 
class  of  plants,  the  Labiala  ;  and  many  of  them  yield  an  aromatic  essential  oil  by  distil- 

lation. The  most  useful  of  this  class  are  thyme,  sage,  mint,  marjoram,  savory,  basil, 
rosemary,  lavender,  tansy,  and  balm.  It  is  said  that  mint,  and  many  other  plants  which 
yield  an  essential  oil,  afford  it  of  a  more  penetrating  odour  in  England  than  in  the  south  of 
Europe,  and  that  all  strong-smelling  plants  lose  their  odour  in  a  sandy  soiL 

SunsECT.  1. —  Thyme  (Thymus,  Linn.). 

2562.  We  have  two  siiecies  of  wild  thyme  in  Britain,  which  differ  from  the  common 
thyme  cultivated  in  our  gardens  for  culinary  purposes. 
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Garden  thyme  {Thymus  vulgaris.  Linn.)  is  a  native  of  the  south  of  Europe  ;  it  is  a 

shrubby  evergreen  about  a  foot  in  height,  and  is  more  delicate  in  its  aromatic  flavour 

than  wild  thyme  ;  its  young  leaves  and  tops  are  used  in  stuffings,  soups,  and  sauces. 
Another  smaller  species,  lemon  thyme,  {T.  citriodorus.  Linn.)  has  a  strong  perfume,  like 

the  rind  of  lemons,  and  is  used  for  some  particular  dishes. 

A  variety  called  Frankincense  thyme  is  cultivated  in  Norfolk.  Thyme  was  used  by  the 
Romans  to  flavour  cheese. 

SuBSECT.  2.  —  Sage  (Salvia  officinalis.  Linn.), 

2563.  Sage  is  originally  a  native  of  the  south  of  Europe,  but  has  been  long  an  inhabitant 

of  our  gardens.  There  are  several  sorts,  as  the  red,  the  green,  the  small  leaved,  and  the 
broad  leaved  balsamic.  Its  chief  use  in  cookery  is  in  stuffings  and  sauces,  to  correct  the 

too  great  lusciousness  of  strong  meats,  as  goose,  duck,  or  pork  :  its  taste  is  warm,  bitterish, 

and  aromatic,  qualities  which  depend  upon  an  essential  oil.  The  red  has  the  most  agree- 
able and  fullest  flavour  for  this  purpose;  the  green  is  the  next;  the  two  last  are  used  in 

medicine.  Sage  had  great  reputation  formerly  on  account  of  its  medicinal  qualities  ;  but 
at  present  these  do  not  appear  to  be  much  regarded.  It  possesses,  however,  some 
aromatic  and  astringent  powers  ;  and  a  decoction,  or  sage  tea,  is  found  serviceable  in 

debility  of  the  stomach,  and  in  nei-vous  cases.  The.  Chinese  sometimes  prefer  it,  it  is 
said,  to  their  own  tea.  It  is  useful  as  a  gargle  in  sore  throat,  and  it  is  grateful  and 
cooling.  The  broad  leaved  balsamic  species  is  the  most  efficacious  for  its  medical 
qualities,  and  as  a  tea  herb.    It  is  also  introduced  into  cheese. 

SuBSECT.  3. — Mint  (Mentha,  Linn.). 

2564.  TTiere  are  several  species  of  mint  that  grow  wild  in  Britain,  found  chiefly  in  low 
moist  situations,  and  they  are  likewise  cultivated.  They  are  all  distinguished  by  a  well- 
known  and  peculiar  aromatic  flavour,  and  some  are  employed  in  culinary  preparations ; 
others  yield  a  highly  odoriferous  and  pungent  essential  oil  by  distillation.  None  of  them 
are  in  the  least  poisonous ;  but  they  are  very  different  both  in  appearance  and  their  uses. 

Spearmint  (Mentha  viridis.  Linn.)  —  This  is  the  common  mint  cultivated  in  our  gardens 
and  employed  in  different  processes  of  cookery,  as  having  the  most  agreeable  flavour;  the 
leaves  are  sometimes  boiled  in  certain  dishes,  and  afterwards  withdrawn.  They  like- 

wise form  an  ingredient  in  soups,  and  are  sometimes  used  in  spring  salads.  They  are  also 
dried  for  the  winter,  and  in  this  manner  lose  none  of  their  flavour.  Mint  is  stomachic 
and  antispasmodic,  and  is  useful  in  flatulencies ;  these  qualities  probably  led,  indepen- 

dently of  its  agreeable  flavour,  to  its  universal  use  in  pea  soup,  in  which  it  is  a  valuable 
ingredient. 

Peppermint  (M.  piperita.  Linn.). — -This  is  cultivated  entirely  for  the  essential  oil  distilled 
from  it.  Its  taste  is  stronger,  warmer,  and  more  pungent  than  spearmint,  and  leaves  a 
sort  of  coolness  on  the  tongue  after  tasting  it.  It  yields  a  little  camphor,  to  which  its 
taste  is  partly  owing,  and  its  medicinal  uses  are  well  known. 

Pennyroyal  mint,  (M.  pulegium.  Linn.),  has  a  warm  pungent  flavour,  but  less  agreeable 
than  common  mint.  It  is  employed  in  some  particular  dishes  in  cookery,  and  formerly 
chiefly  for  medical  purposes,  but  is  now  little  used. 

SuBSECT.  4.  —  Marjoram  (Origanum,  Linn.). 

2565.  There  are  several  species  of  marjoram,  but  that  which  is  preferred  for  cookery, 
and  which  is  cultivated  in  our  gardens  for  this  purpose,  is  the  sweet  marjoram  (O.  mar- 
jorana.  Linn.),  also  called  knotted  marjoram.  It  is  a  native  of  Portugal,  and  the  seeds 
seldom  ripen  here ;  they  are  brought  from  France.  The  leaves  are  dried  as  a  sea- 

soning herb,  having  an  agreeable  aromatic  flavour.  There  is  also  a  winter  sweet  mar- 
joram (O.  heracleoticum.  Linn.),  a  native  of  Greece,  used  for  the  same  purposes.  Pot 

marjoram  (O.  onites,  Linn.)  is  another  variety  originally  brought  from  Sicily,  which  does 
not  ripen  its  seeds  here.  Common  or  wild  marjoram  (O.  vidgare,  Linn.)  is  found  growing 
in  our  fields,  chiefly  among  copse-wood  on  calcareous  soils.  This  has  nearly  the  same 
flavour,  but  is  inferior,  and  is  only  used  when  the  others  are  not  at  hand.  All  these  are 
favourite  ingredients  in  soups,  stuffings,  &c. 

SuBSECT.  5. —  Savory  (Satureja,  Linn.). 

2566.  Of  this  aromatic  herb  there  are  two  varieties,  the  summer  and  winter  savory, 
from  the  time  of  year  when  they  may  be  gathered.  They  are  natives  of  Italy,  but  are 
cultivated  in  our  gardens  for  the  use  of  the  cook.    The  leaves  are  gathered  and  dried. 
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SuBSECT.  6. — Basil  (Ocymu7ii,  Linn.). 

25G7.  This  plant  is  highly  aromatic,  its  odour  resembling  that  of  cloves.  There  are 
two  principal  varieties,  the  s2veet  or  larger  basil (O.  basilicum,  Linn.),  and  the  bush  or  least 
basil  (O.  minimum,  Linn.),  both  natives  of  the  East  Indies.  Though  little  employed  in 
English  cookery,  they  are  favourite  herbs  with  French  cooks,  on  account  of  their  flavour 
in  highly  seasoned  dishes,  and  the  leaves  are  used  in  small  quantities  in  soups  and  salads. 
The  Chinese  also  are  said  to  flavour  their  dishes  with  basil. 

2568.  Clart/  (Salvia  selaria.  Linn.).  This  is  a  native  of  Italy.  Its  leaves  arc  some- 
times used  in  soups,  though  some  dislike  its  odour.  A  medicinal  wine  is  made  from  its 

flowers. 

S0BSECT.  7. — Roscmai-y  (JRosmarimis  officinalis,  Linn.). 
2569.  This  is  also  a  highly  aromatic  plant,  a  native  of  the  south  of  Europe,  and  derives 

its  name  from  its  beautiful  appearance  when  glittering  with  dew  on  the  sea  shore.  Its 
leaves  have  a  fine  aromatic  fragrance  like  camphor,  of  which,  indeed,  its  oil  contains 
one-fourth.  From  an  old  opinion  that  rosemary  had  the  property  of  strengthening  the 
memory,  this  plant  has  been  made  an  emblem  of  remembrance  or  fidelity;  which  pro- 

bably led  to  the  custom  in  some  parts  of  the  west  of  England  and  Wales  of  wearing 
branches  of  it  at  weddings  and  funerals.  Infusions  of  the  leaves  are  put  into  some  drinks ; 
but  its  chief  use  is  in  the  flowers  giving  their  fragrance  to  Hungary  water,  used  as  a 
cosmetic.  It  also  enters  into  the  composition  of  Eau  de  Cologne,  and  four -thieves- 
vinegar. 

SuBSECT.  8. — Lavender  (^Lavandula  spica.  Linn.). 

2570.  Lavender  is  a  highly  odoriferous  plant,  scarcely  used  in  cookery,  but  is  extremely 
valuable  on  account  of  its  agreeable  perfume.  The  leaves  and  flowers  are  both  aromatic, 
and  when  dried  they  are  put  among  linen.  From  their  flowers  the  well-known  perfume, 
lavender  water,  is  prepared.  The  ancients  employed  this  plant  to  aromatise  their  baths, 
and  to  give  a  sweet  scent  to  water  in  which  they  washed;  hence  their  generic  name, 
Lavandula.  It  grows  spontaneously  in  the  south  of  Europe,  and  has  been  cultivated  in 
England  since  1568  :  a  great  deal  is  grown  near  London,  and  sold  to  the  druggists,  per- 

fumers, and  distillers.  The  essential  oil  when  procured  pure  is  sometimes  called  oil 
of  spike.  Sixty  ounces  of  flowers  yield  only  an  ounce  of  this  oil ;  hence  its  high  price, 
and  frequent  adulteration. 

SoBSECT.  9. —  Tansy  (Tanacetum  vulgare.  Linn.). 

2571.  Tansy  grows  wild  in  Britain,  and  is  cultivated  in  gardens.  Its  leaves,  having  a 
powerful  aromatic  bitter,  are  sometimes  chopped  or  bruised  to  put  into  certain  puddings, 
or  the  juice  alone  is  so  employed:  its  use  is  very  ancient.  There  are  three  varieties; 
the  plai7i  and  curled  leaved,  and  the  variegated. 

Sdbsect.  10.  —  Saffron. 

2572.  This  is  the  dried  stigmata  of  a  bulbous  plant,  the  Crocus  sativus,  once  much  culti- 
vated in  England,  and  used  in  seasoning  dishes  in  the  time  of  Richard  II.  It  is  now 

chiefly  employed  as  a  colouring  matter  for  cheese  and  butter.  It  is  still  cultivated  near 

Glazenwood  in  Cambridgeshire,  and  at  Stapleford.  "NMien  good  saffron  has  a  beautiful 
yellow  colour,  and  an  agreeable  odour,  it  yields  its  active  principle,  an  essential  oil,  to 
water  and  spirit.  Dr.  A.  T.  Thomson  in  his  Materia  Medica  states,  that  it  excites  the 
nerves  of  the  stomach,  and  is  in  some  degree  narcotic  ;  its  incautious  use  has  sometimes 
been  attended  with  dangerous  consequences.  It  is  sometimes  adulterated  with  safiBower 
and  marigolds  ;  but  the  adulteration  is  easily  detected,  for  the  petals  of  these  flowers  will 

appear  distinct  from  the  stigmata  of  the  crocus.  Some  saffron  is  imported  from  the  Con- 
tinent ;  but  it  is  inferior  to  the  English. 

ScBSECT.  11. — Laurel  or  Bay  Leaves. 

2573.  Bay  leaves  are  often  mentioned  in  the  receipts  for  cookery.  As  there  is  some 
confusion  with  respect  to  the  name,  it  is  necessary  to  put  this  matter  in  a  clear  light. 
The  name  of  Bay  has  been  applied  to  two  trees  very  difterent  The  proper  laurel  tree 
(Laurus  nobilis,  Linn.),  the  classical  laurel,  is  commonly  called  the  bay  tree,  or  sweet 

bay  tree ;  but  its  leaves,  though  slightly  aromatic,  are  harmless,  and  are  seldom,  if  ever, 

employed  in  cookery.  A  species  of  the  genus  Prunus  (Prunus  launis-ccrasus.  Linn.),  a 
kind  of  cherry  tree,  has  leaves  nmch  resembling  those  of  the  laurel,  whence  the  name 
laxiro-cerasHs,  or  cherry  laurel;  this  is  also  sometimes  called  bay,  and  is  the  sort  employed 
for  its  flavour.    The  cherry  laurel  is  an  evergreen  tree,  cultivated  in  gardens ;  its  leaves 
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fare  large,  thick,  oblong,  glossy,  pointed  at  both  ends,  and  slightly  indented.  These  latter 
Heaves  have  a  bitter  styptic,  taste,  accompanied  with  a  flavour  resembling  that  of  bitter 
.  ahnonds,  or  other  kernels  of  the  drupaceous  fruits.  This  kernel-like  flavour  being  agree- 

able has  occasioned  them  to  be  employed  for  culinary  purposes,  especially  in  custards, 
I  puddings,  blanc  mange,  &c.,  and  then,  as  the  proportion  of  the  sapid  matter  of  the  leaf  is 
i  usiuiUy  diluted  in  a  large  proportion  of  milk,  bad  effects  have  seldom  or  never  ensued  from 
I  its  use.  But  as  the  Prussic  acid  developed  by  the  action  of  water  on  laurel  leaves  is 
I  known  to  be  a  violent  poison,  it  is  necessary  that  the  public  should  be  cautioned  with 
I  respect  to  its  properties,  lest  too  much  should  be  used  on  some  occasions  ;  since  in  the 
1  process  of  making  laurel  water  by  distillation  it  is  sufficiently  powerful  to  occasion  death, 
i  and  persons  have  been  poisoned  by  drinking  laurel  water  by  mistake. 

Sect.  XII. 

PLANTS  USED  IN  TARTS.  CONFECTIONERY,  AND  DOirESTIC  SIEDICINE. 

2574.  The  list  of  this  class  of  plants  as  used  formerly  was  more  considerable  than  at 
■  present ;  many  of  those  employed  by  the  ancient  herbalist  having  given  way  to  the 
:  abundance  of  foreign  splcery  and  the  more  powerful  medicines  of  the  chemist.  Those 
•  which  we  shall  describe  are  still  cultivated,  and  are  all  useful,  particularly  in  retired  situ- 
:  ations  in  the  country,  where  a  druggist  is  not  at  hand. 

SuBSECT.  1. — Rhubarb  (^Rlieum,  Linn.). 

2575.  This  is  one  of  the  most  useful  and  best  of  all  the  productions  of  the  garden  that 
:  are  put  into  pies  and  puddings.    It  was  comparatively  little  known  till  within  the  last 
■  twenty  or  thirty  years,  but  it  is  now  cultivated  in  almost  every  British  garden.  The 
part  used  is  the  footstalks  of  the  leaves,  which,  peeled  and  cut  into  small  pieces,  are  put 
into  tarts,  either  mixed  with  apples  or  alone.    When  quite  young,  they  are  much  better 

:  not  peeled. 
2576.  77ie  culture  of  the  tart  rhubarb  has  increased  very  rapidly  of  late,  in  consequence 

'  of  the  great  demand  for  it,  and  consequently  it  is  at  present  sold  at  a  very  cheap  »ate.  It 
comes  in  season  when  apples  are  going  out. 

2577.  There  are  several  varieties  of  this  plant:  common  rhubarb  (Rheum  rhaponticum, 

Linn.)  called  also  Monk's  rhubarb,  is  a  native  of  Asia,  but  has  been  cultivated  in  England 
since  1573.    It  is  much  improved  by  blanching. 

The  Hybrid  rhubarb  (Rheum  hybridum.  Linn.)  is  also  a  native  of  Asia,  but  from  a  more 
northern  part.  It  was  first  cultivated  as  a  garden  plant  by  Dr.  Fothergill  in  1778,  and  is 
now  in  general  use,  the  leaves  being  much  larger  and  more  succulent  than  the  common 
sort.  JSlford  rhubarb,  or  scarlet  rliubarb  (Rheum  undulatum),  is  considered  by  gardeners 
to  have  the  finest  flavour,  and  when  cooked  is  of  a  bright  scarlet ;  it  is  free  from  that 
peculiar  taste  which  occasions  common  rhubarb  to  be  disliked  by  some  persons.  Turkey 
rhubarb  (Rheum  palmatum)  is  a  most  elegant  plant,  but  its  leaf  stalks  are  small.  It  is  the 
root  of  this  which  forms  the  well-known  medicinal  drug,  but  its  virtues  are  not  so  well 
developed  in  this  climate  as  in  Tartary,  from  which  the  rhubarb  of  the  druggist  is  brought 
to  us  by  the  way  of  Turkey,  India,  and  Russia. 

SuBSECT.  2  Gourd  (Cucurhita,  Linn.). 

2578.  TTie  gourd  constitutes  a  large  family ;  some  varieties  are  very  beautiful,  and  are 
cultivated  for  ornament ;  some  grow  to  an  immense  size,  and  are  kept  more  as  matters  of 
curiosity,  and  others  are  cooked  in  a  variety  of  ways.  In  warm  climates,  and  particularly 
when  well  manured,  it  grows  luxuriantly  in  the  open  air,  and  is  extremely  ornamental. 
It  is  much  employed  as  food  on  the  continent  of  Europe,  and  in  America.  It  is  exten- 

sively used  in  soups,  stews,  and  pies,  and  is  also  .sent  to  table  boiled  and  served  with  toast 
and  melted  butter,  or  fried  with  butter,  the  last  being  by  far  the  best  mode  of  cooking  it. 
The  tender  shoots  and  young  leaves  are  boiled  as  greens  or  spinach,  and  the  flowers  and 
young  shoots  make  an  excellent  dish  fried.  It  is  only  beginning  to  be  appreciated  in 
Britain,  though  one  variety,  the  pompion  ov  pumpkin  (C.  Peto,  Linn.),  has  long  been  eaten 
in  England  by  the  poorer  classes,  generally  mixed  with  apples  and  baked  in  a  pie :  it  is 
sometimes  boiled  in  milk  ;  this  is,  however,  the  most  insipid  of  the  gourds.  A  great 
many  ways  of  dressing  the  diiferent  varieties  of  pumpkins  may  be  seen  in  the  French  and 
Italian  books  on  cooking,  and  in  the  Gardener's  Magazine,  vols.  vii.  andviii.  There  are 
many  other  varieties  cultivated  in  Europe,  as  the  Turban  pumpkin  ;  the  melon  pumpkin  or 
Sfpiash ;  the  American  gourd  or  Mammoth  gourd,  which  grows  sometimes  to  the  enormous 
weight  of  two  hundred  pounds,  and  used  in  Paris  boiled  to  eat  with  meat  as  a  substitute 
for  potatoes  and  carrots.  In  many  of  the  French  provinces,  where  it  is  extensively  cul- 

tivated, cows,  hogs,  and  other  cattle  are  fed  upon  gourds,  and  from  the  seeds  large 
quantities  of  oil  are  expressed,  which  is  used  both  for  food  and  burning  in  lamps. 
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2579.  The  botanical  name  (^Cuciirbita)  is  derived  f torn  the  resemblance  which  many  species 
bear  to  certain  vessels  employed  by  chemists.  In  various  parts  of  the  world  the  shell  is 
converted  into  bowls  and  other  domestic  utensils  for  holding  water.  The  bottle  gourd 
has  a  long  neck  and  capacious  ball,  like  a  flagon. 

2580.  Vegetable  marrow  (C.  ovifera).  —  This  is  a  variety  of  gourd,  which  has  been  lately 
introduced  into  Britain,  and  is  already  cultivated  to  a  considerable  extent.  It  appears  to 
have  been  brought  to  us  from  Persia  by  one  of  our  East  India  ships.  In  shape  it  nearly  re- 

sembles the  cucumber,  but  is  yellow  when  ripe,  and  attains  the  length  of  about  nine  inches. 
When  young,  it  is  excellent  fried  in  butter  ;  when  half  grown  it  may  be  dressed  in  several 
ways,  and  has  a  peculiarly  soft  and  rich  flavour.  It  is  also  dressed  plain  boiled,  and 
eaten  with  butter,  or  stewed  in  slices  with  rich  sauce :  and  it  is  made  into  pies.  The 
tender  tops  may  be  used  as  substitutes  for  greens. 

SuBSECT.  3. — Angelica  (^Archangelica,  Linn.). 
2581.  This  herb  is  sometimes  found  native  in  Scotland,  but  is  more  abundant  in  the 

most  northern  parts  of  Europe,  as  Lapland  and  Iceland.  The  whole  plant  is  powerfully 
aromatic.  The  seeds  are  employed  to  flavour  ardent  spirits  or  the  choicest  liquors ;  and  in 
Sweden,  Norway,  and  Lapland,  the  leaf  stalks  are  peeled  and  eaten  raw  as  a  great  delicacy, 
or  boiled  with  meat  and  fish.  In  England  and  France  they  are  candied  by  the  confectioner. 
The  root,  as  well  as  the  leaves  and  seeds,  are  employed  for  medicinal  purposes,  and  in 
Lapland  is  chewed  like  tobacco. 

SuBSECT.  4. — Anise  and  Cummin  (Pimpinella  anisum.  Linn.). 

2582.  The  seeds  of  the  anise,  which  is  a  native  of  Egypt,  have  been  long  used  in  this 
country,  in  confectionery  and  for  distillation  ;  they  are  imported  from  China,  and  Alicant, 
in  Spain.  Anise  is  sometimes  cultivated  in  our  gardens,  and  its  leaves  are  used  like 
fennel,  as  a  garnish  and  for  seasoning. 

2583.  Cummin  {Cuvminus,  Linn.).  The  seeds  are  used  in  the  north  of  Europe  as  a 
warm  and  stimulating  spice  in  ragouts  and  other  dishes,  and  are  also  put  into  liquors. 

StrnsECT.  5.  —  Coriander  (^Coriandrum  sativum,  Linn.). 

2584.  This  plant,  of  eastern  origin,  has  been  long  cultivated  in  England  for  its  seeds, 
which  are  highly  aromatic,  and  form  one  of  the  less  agreeable  spices  :  they  are  employed 
by  the  distiller  in  flavouring  spirits,  by  the  confectioner  for  incrusting  with  sugar,  and  by 
the  druggist  in  medicine.  Its  tender  leaves  are  also  sometimes  used  in  soups  and  salads, 
and  in  Peru  the  seeds  are  employed  in  great  excess  to  season  their  food. 

SoBSECT.  6. — Carraway  (_Carum  carisi,  Linn.). 

2585.  The  carraway  is  a  native  of  this  country,  and  is  found  growing  in  meadows.  It 
is  likewise  cultivated  for  its  seeds,  large  quantities  of  which  are  produced  in  Essex.  The 
seeds  have  a  pleasant  aromatic  odour,  and  a  sweetish,  warm,  pungent  taste,  depending 
upon  an  essential  oil,  which  is  easily  extracted  by  rectified  spirit,  and  partly  so  by  water. 
They  are  employed  in  confectionery  in  cakes,  biscuits,  &c. ;  in  medicine,  as  a  carminative, 
and  for  flavouring  spirituous  liquors ;  and  the  young  leaves  are  sometimes  used  in  soups : 

formerly  the  roots  were  eaten  as  parsneps,  and  by  some  are  thought  to  be  not  inferior. 

SuBSECT.  7. — Rue  and  Hyssop  (^Ituta  graveolens,  Linn.). 

2586.  Rue  is  a  hardy  evergreen  shrub,  cultivated  time  out  of  mind  in  our  gardens,  but 

supposed  to  be  originally  a  native  of  the  south  of  Europe.  It  has  a  strong  ungrateful 
odour,  and  a  bitter,  hot,  and  penetrating  taste.    It  is  employed  only  for  its  medicinal 
qualities.  .         ,  . 

2587.  Hyssop  (Hyssopus  officinalis.  Linn.).— This,  like  the  last,  is  only  used  m  medicme  ; 
the  leaves  and  young  shoots  rarely  as  a  pot  herb. 

SuBSECT.  8.  —  Camomile  (Anthetnis  7)obilis,  Linn.). 

2588.  This  very  useful,  and  generally  used,  aromatic  bitter  grows  wild  in  England.  It 
is  cultivated  on  account  of  its  flowers,  an  infusion  of  which  forms  an  excellent  stomachic, 

known  by  the  name  of  camomile  tea.  Thougli  the  double  sort  is  most  raised  by  gardeners, 

the  single  is  the  best  and  strongest  as  a  medicine.  The  flowers  are  kept  dried  in  bags. 

The  active  principle  of  camomile  is  a  resinous  substance  called  pipcnna,  discovered  by Dr.  A.  T.  Thomson. 
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SuBSECT.  9. — Elicavipane  {Inula  Helenium,  Linn.)- 

2589.  This  aromatic  plant  was  formerly  in  great  repute  in  England,  for  its  medicinal 

'irtues,  and  was  to  be  found  in  every  physic  garden.    It  is  still  cultivated,  and  the  root  is 
■jandied  as  a  stomachic.    It  is  found  wild  in  moist  pastures  in  the  south  of  England. 

StiBSECT.  10.— Liquorice  {Glycyrrliiza  glabra). 

2590.  This  medicinal  plant  is  a  native  of  the  south  of  Europe,  but  has  been  cultivated 

nn  this  country  since  1562,  chiefly  for  the  use  of  brewers  and  distiUers.  The  liquorice  of 

bhe  shops  is  the  juice  of  the  roots  obtained  by  expression,  decoction,  and  mspissation,  and  is 

manufactured  only  in  Sicily  and  Spain  :  hence  the  name  Spanish  juice.  It  grows  so 
lUbimdantly  in  these  countries  and  in  Languedoc,  that  it  is  considered  as  a  weed  like  the 
worse-radish  here,  and  is  looked  upon  as  a  great  nuisance  to  the  cultivator.  Its  roots 

wenetrate  to  a  great  depth,  and  are  difficult  to  eradicate. 

SuBSECT.  11. —  Wormwood  (^Aremisia  Absinthium,  Linn.). 

2591.  The  intense  bitter  of  this  plant  is  so  great  as  to  render  it  proverbial.  Its  odour 

ss  strong,  and  though  fragrant,  yet  to  many  persons  it  is  disagreeable  and  nauseous.  It 

:^ows  wild  in  England,  but  is  likewise  cultivated  for  several  purposes,  though  less  used 
hhan  formerly.  It  has  tonic  properties,  and  is  sometimes  employed  as  a  stomachic.  The 

■French  beverage  or  liqueur,  called  eau  d'absinthe,  thought  to  create  an  appetite,  is  pre- 
oared  from  wormwood,  by  the  addition  of  alcohol  and  subsequent  distillation.  The  active 
oart  seems  to  be  the  extractive,  for  the  essential  oil  which  it  contains  is  not  in  the  least 

bitter.  Before  the  use  of  hops  was  known,  wormwood  was  much  employed  in  the  com- 
'■Dosition  of  beer  or  ale  :  for  this  purpose  it  was  gathered  when  in  seed,  and  dried  :  some 
prefer  its  flavour  to  that  of  the  hop. 

SuBSECT.  12. — Balm  (Melissa  officinalis,  Linn.). 

2592.  Balm,  formerly  much  employed  in  medicine,  is  still  found  to  make  a  very 
i^ateful  and  useful  drink  in  fevers.  The  herb,  in  its  natural  state,  has  a  weak  aromatic 
xaste,  and  a  pleasant  smell,  somewhat  of  the  lemon  kind.  It  was  originally  brought  from 
hhe  south  of  France.  The  leaves  may  be  kept  dried  in  the  sun  or  oven  and  preserved  for 
lase. 

Sect.  XIII. 

PLANTS  USED  ONLY  IN  PRESERVES  AND  PICKLES. 

2593.  Many  of  the  plants  already  described,  as  well  as  many  foreign  plants  and  fruits, 
lare  made  into  preserves  and  pickles :  the  following  are  a  few  that  are  not  employed  in 
lany  other  way. 

SuBSECT.  1. —  Caper  {Capperis  spinosa.  Linn.), 

2594.  Capers,  so  much  employed  in  sauces,  are  the  unopened  buds  of  a  low  trailing 
;bhrub  or  bush  that  grows  wild  like  brambles  in  the  fissures  of  rocks  in  Greece  and  the 
laorth  of  Africa,  and  is  cultivated  in  the  south  of  Europe.  They  are  pickled  in  salt  and 
'Tinegar,  and  come  to  us  from  Italy,  Sicily,  and  the  south  of  France ;  the  best  are  from 
IToulon. 

SuBSECT.  2.  —  Samphire  (^Crithmum  maritimum,  Linn.). 

2595.  Samphire  is  a  native  of  Britain,  and  is  found  growing  on  rocky  clifis  by  the  sea, 
land  in  dry  stone  walls.  The  danger  incurred  by  gathering  it  is  described  by  Shakspeare 
nn  a  well-known  passage  in  King  Lear.  It  is  not  easily  cultivated,  but  is  chiefly  gathered 
cn  its  wild  state  for  pickling,  and  as  an  addition  to  salads.  It  is  crisp  and  aromatic. 
(Golden  samphire  and  marsh  samphire  are  varieties  likewise  found  upon  the  sea  shore,  or 
En  salt  marshes,  and  applied  to  the  same  use. 

SuBSECT.  3. —  Tomato,  or  Love-apple  {Solanum  lycopersicum.'). 
2596.  This  is  a  native  of  South  America,  and  Tomato  is  the  Portuguese  name.  The 

'fruit  is  about  the  size  of  a  small  apple,  contains  a  very  agreeable  acid,  and  is  now  much 
used  in  gravies,  soups,  and  sauces.    It  is  also  served  at  table  boiled  or  roasted,  and  some- 
:imes  fried  with  eggs.    When  green,  it  makes  a  good  pickle  and  ketchup,  and  is  found 
m  our  vegetable  markets  :  even  in  its  unripe  state  it  makes  an  excellent  sauce,  like 
lapples  or  gooseberries,  for  roast  pork  or  goose :  when  fully  ripe,  it  makes  an  excellent  store 
■sauce. 
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2597.  The  egg  plant  (SoJanum  esculentum,  Linn.)  is  allied  to  the  last,  and,  though  not uncommon  in  our  greenhouses,  is  seldom  employed  in  this  country  as  an  article  of 
cookery  ;  it  has  less  flavour  than  the  love  apple  ;  but  it  is  more  employed  on  tlie  Con- 

tinent, and  in  warmer  latitudes,  where  its  growth  is  attended  with  less  trouble ;  it  enters 
into  stews  and  soups,  and  it  is  eaten  as  fritters  sliced  and  fried  with  oil  or  butter  ;  it  then forms  a  pleasant  variety  of  esculent. 

Sect.  XIV. 

EDIBLE  PLANTS  GROWING  VyiLD  IN  ENGLAND  ;  MANY  OF  -WnlCII  WERE  USED  FORMERLY, 
BUT  AVHICH  ARE  NOW  NEGLECTED,  OR  LITTLE  KNOWN.  ' 

2598.  In  countries  where  the  art  of  cultivating  vegetables  has  made  little  progress,  a 
variety  of  wild  plants  are  used  as  food.  The  Laplanders  make  a  preparation  for  wmte'r's store  by  boiling  a  species  of  wild  sorrel  till  it  is  reduced  to  a  pulp,  and  then  mixing  it  with 
milk ;  this  they  put  into  barrels,  and  preserve  it  in  pits  dug  in  the  ground.  They  like- 

wise boil  the  yellow  wolf's  bane  {Aconitum  lycostonum)  for  the  table,  a  plant  which,  m  its raw  state,  is  considered  as  poisonous.  The  young  leaves  of  pilewort  are  eaten  by  the 
Swedish  peasantry.  Dr.  Clark  informs  us  that  the  Don  Cossacks  eat,  in  the  raw  state, 
the  lower  part  of  the  stem  of  the  reed  called  the  great  cat's  tail,  frequent  in  English marshes. 

2599.  In  the  vegetable  hingdom  there  are  more  instances  than  in  the  others,  of  substances 
either  poisonous  or  highly  deleterious.  Nature  appears  to  have  distinguished,  in  general, 
those  which  are  hurtful,  by  giving  them  a  bitter,  acrid,  and  disagreeable  taste ;  and  such 
as  are  proper  for  food  are  usually  bland  and  agi-eeable  ;  nevertheless  it  would  be  ex- 

tremely unsafe  to  depend  upon  this  as  a  guide  in  all  cases.  In  many  instances  vegetables, 
naturally  poisonous,  as  the  cassava,  are  so  altered  by  preparation,  as  to  be  rendered  fit 
for  human  food.  Although  we  possess  no  poisonous  plants  so  virulent  as  are  found  in 
other  countries,  yet  among  the  plants  which  grow  wild  in  Britain  there  are  several  of  a 
poisonous  nature  ;  and  it  is  very  proper  that  they  should  be  generally  known,  in  order  that 
they  might  be  extirpated  from  the  vicinity  of  our  dwellings.  In  particular,  children 
should  be  warned  against  eating  berries  or  any  vegetables  thej'  are  not  acquainted  with. 

Formerly,  many  vegetables  and  leaves  were  eaten,  which  are  now  neglected  from  the 
superiority  of  others  that  have  been  introduced  ;  and  before  commerce  and  horticulture 
had  enriched  cookery  with  such  a  variety  of  spices  and  condiments,  the  homely  dishes  of 
our  ancestors  were  seasoned  with  wild  herbs  and  plants,  many  of  which  are  now  no  longer 
used. 

2600.  The  subject  of  edible  wild  herbs,  Mr.  Loudon  observes,  in  his  "  Encyclopaedia  of 
Gardening,"  is  highly  deserving  the  study  of  horticulturists,  partly  to  increase  their  re- 

sources, and  partly  to  induce  such  as  have  leisure  to  try  how  far  these  plants  may  be 

susceptible  of  improvement  by  cultivation  ;  but  principally  to  enable  the  gentleman's 
gardener  to  point  out  resources  to  the  poor  in  his  neighbourhood,  in  seasons  of  scarcity. 
All  vegetables,  not  absolutely  poisonous,  may  be  rendered  edible  by  proper  preparation. 
Many  sorts,  for  example,  are  disagreeable .  from  their  bitter  and  acrid  taste  ;  but  this 
might  be  in  a  great  degree  removed  by  maceration  in  cold  or  hot  water.  The  vegetable 
matter  once  reduced  to  a  state  of  insipidity,  it  is  easy  to  give  it  taste  and  flavour,  by 
adding  salt  of  some  sort,  which  is  an  article  never  scarce  through  the  influence  of  bad 
seasons  ;  or  by  vinegar,  or  oils  ;  by  the  addition  of  other  vegetables  of  agreeable  tastes 
and  flavours,  as  of  thyme,  mint,  celery  seed,  onions,  &c.,  or  by  the  addition  of  roasted 
carrot,  parsnep,  potato,  or  dandelioTi  roots,  or  of  beans,  peas,  or  wheat,  or,  if  it  can  be  had, 
of  toasted  bread,  which  will  render  almost  any  thing  palatable.  The  leaves  of  trees  and 
bushes,  as  the  birch,  beech,  willow,  and  gooseberry,  we  are  told,  were  formerly  eaten  as 
salads  ;  and  there  can  be  little  doubt  that  aboriginal  man  would  eat  almost  any  green  thing 
that  came  in  his  way.  It  may  be  worth  while  for  man  in  his  present  multiplied  and 
highly  civilised  state  to  reflect  on  these  things,  with  a  view  to  resources  in  times  of 
famine,  or  in  travelling,  or  in  voyaging,  or  touching  at,  or  settling  in  new  or  unculti- 

vated countries. 
The  following  description  of  edible  wild  plants  growing  in  England  is  extracted  from 

Loudon's  "  Encyclopaidia  of  Gardening : " — 
Plants  that  might  he  used  as  Greens  and  Pot  Herbs. 

2C0I.  Black  Bryant/  (Tinitis  communis.  Linn.) —  A  twining  porpnnial,  growing  in  hedgps.  and  commonly 
considered  .is  a  poisonous  plant ;  the  young  leaves  and  tops  are  eaten  by  the  country  people  in  spring. 

26(12.  Bantock  {Arctium  Cappa,  Linn.).  —  A  well-known  perennial,  the  tender  stalks  of  which  many  people 
cat  boiled.  ■ ,  .r.. 

2fi0:).  Charlock  (Sinapts  arvrnsis.  Linn.).  —  A  common  annual  weed  m  corn  fields.  The  young  plant  Is 
eaten  in  the  spring  .is  turnip  tops,  .md  is  considered  not  inferior  to  that  veget.ible.  The  seeds  of  this  h.ive 
sometimes  been  sold  for  feeding  birds  instead  of  rape ;  but,  being  hot  in  its  n,iture,  it  often  renders  them 
diseased.  ,  , ,  j 

2(i04.  Chickweed  (  Alsine  media,  Linn.).  —  This  common  garden  weed  is  said  to  be  a  remarkably  good  pot 
lierb,  boiled  in  the  spring. 
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2605.  Fat  hen  (Chenopodium  urbicum.  Linn,  and  C.  album.  Linn.).  —  Both  those  plants  are  annuals, 
:ominon  among  rubbish  of  buildings,  dunghills,  &c.  Boiled,  and  catenas  spinach,  they  are  by  no  means 
nferior  to  that  vegetable.  Several  other  native,  but  less  common,  species  of  this  genus  may  be  applied  to 
ihe  same  use. 
260C.  Ox  tongue  (Picra  lUeracioides,  Linn.).  —  This  annual,  common  m  clayey  pastures  and  wastes,  when 

joiled,  affords  a  good  green. 
2007.  Sauce  alone,  or  Jack  by  the  hedge  ( Erysimum  alcana.  Linn.).  —  A  biennial  plant,  found  by  hedges 

hrhcre  the  soil  is  dry  and  rich.  The  stem  rises  two  or  three  feet  high,  with  heart-shaped  leaves  of  ayellowish- 
;reen  colour  ;  the  flowers  are  white,  and  appear  in  May.  The  whole  plant,  as  the  trivial  name  imports,  scents 
itrongly  of  garlic.  It  is  occasionally  used  as  a  salad,  boiled  as  a  pot  herb,  or  introduced  in  sauces.  Neill 
■bserves  that,  when  gathered  as  it  approaches  the  flowering  state,  boiled  separately,  and  then  eaten  with 
loiled  mutton,  it  certainly  forms  a  most  desirable  pot  herb,  and,  to  any  liindof  salted  meat,  an  excellent  green. 
26(18.  Sea  orache  {.itriplex littoralis.  Linn.).  —  This  is  an  annual,  and  is  eaten  in  the  same  manner  as  the 

rhenopodium. 
2G0U.  Sea  beet  (Beta  maritima.  Linn.).  —  This  biennial  is  common  on  various  sea  shores,  and  is  also  used 

ike  the  orache,  fat  hen,  and  white  beet. 
2GI0.  Spotted  hawkweed  (Hypochxris  maculata.  Linn.).  —  The  leaves  of  this  perennial  are  eaten  as  salad, 

ind  also  boiled  as  greens. 
2611.  Stinging  nettle  (  Urtica  dioicea.  Linn.).  —  This  perennial,  found  in  dry  rubbishy  soils,  and  in  hedges, 

i  but  seldom  seen  in  places  where  the  hand  of  man  has  not  been  at  work,  and  may  therefore  be  considered 
s  a  sort  of  domestic  plant.  Early  in  February  the  tops  will  be  found  to  have  pushed  three  or  four  inches, 
arnished  with  tender  leaves  :  in  Scotland,  Poland,  and  Germany,  they  are  gathered  as  a  pot  herb  for  soups, 
r  for  dishes  like  spinach,  and  their  peculiar  flavour  is  by  many  much  esteemed.  No  plant  is  better  adapted 
or  forcing  ;  and  in  severe  winters,  when  most  of  the  brassica  tribe  have  been  destroyed,  it  forms  an  excellent 
esource.  Collect  the  creeping  roots,  and  plant  them,  either  on  a  hot-bed,  or  in  pots  to  be  placed  in  a  forcing 
ouse,  and  they  will  soon  send  up  abundance  of  tender  tops  ;  these,  if  desired,  may  be  blanched,  by  covering 

:'ith  other  pots.  We  have  known  the  nettle  forced  by  being  planted  close  to  the  flue  in  a  vinery,  so  as  to 
iroduce  excellent  nettle  kale  and  nettle  spinach  in  the  last  week  in  January. 
:  2612.  Wild  rocket  (Sisymbrium  officinale.  Linn.)  A  common  annual  of  a  yellowish  hue,  from  two  to  three 
eet  high,  with  the  leaves  runcinated,  and  the  seed  pods  inclined  upwards,  close  to  the  stalk.  It  is  sometimes 
ised  as  a  pot  herb ;  and  the  tender  young  leaves,  in  salading,  greatly  resemble  mustard  in  its  taste  and lavour. 
:  2B13.  Willow  herb  (Epilobium  angustifolium.  Linn.)  The  young  and  tender  shoots  are  eaten  as  aspa- 
agus,  and  the  leaves  are  a  wholesome  green. 
.  2614.  Sow  thistle  (Sonehus  oleraccus,  Linn.).  —  A  hardy  annual,  and  a  well-known  weed  in  rich  garden  and 
leld  soils.  There  is  a  prickly  and  a  smooth  variety,  both  abounding  in  a  milky  bitter  juice.  The  tender  tops 
f  the  smooth  variety  are  in  some  countries  boiled  and  used  as  greens,  or  mashed  as  spinach  ;  hence  the  origin f  the  Linnsan  trivial  name  oleraceus. 

Wild  Plants  having  edible  Itoois. 
;  261.5.  Arrow  head  (Sagittarea  sagitti/olia.  Linn.).  —  The  roots  of  this  aquatic  perennial  are  said  to  be  very 
imilar  to  those  of  the  West  India  arrow  root  (Marinta  arundiuacea).  They  are  sometimes  dried  and 
ounded,  but  are  reported  to  have  an  acrid  unpleasant  taste,  though  this  miglit,  it  is  believed,  be  got  rid  of  by 
.ashing  the  powder  in  water. 
.2616.  Common  arum  (Artim  jnaculatum.  Linn.)  This  plant  is  very  common  in  hedges  and  woods  in 
jamy  soils ;  in  tlie  island  of  Portland  it  is  very  abundant,  and  there  the  roots  are  dug  up  by  the  country 
sople,  macerated,  steeped,  and  the  powder  so  obtained  is  dried,  sent  to  London,  and  sold  under  the  name  of 
■'orlUind  sago. 
;26I7.  Bitter  vetch,  or  mouse  peas  (Orobus  tubcrosus.  Linn.)  The  tubers  are  said  to  be  chewed  by  the 
icottish  Highlander  as  a  substitute  for  tobacco.   Boiled  till  a  fork  will  pass  through  them,  and  dried  slightly 
id  roasted,  they  are  served  up  in  Holland  and  Flanders  in  the  manner  of  chesnuts,  which  they  resemble  in 

ravour.  Dickson  recommends  cultivating  them  in  a  bed  or  border  of  light  rich  soil,  paved  at  the  depth  of 
'  venty  inches,  to  prevent  their  roots  from  running  down.  Plant  the  tubers  six  inches  apart,  and  three  inches 
^low  the  surface ;  the  second  year  some  will  be  fit  to  gather,  and,  by  taking  only  the  largest,  the  bed  will 
)iitinue  productive  for  several  years,  adding  some  fresh  compost  every  year. 
i2618.  Earth  nut  (Bnnium  Bulhocastamim,  Linn.)  The  roots  of  this  bulbous  perennial  are  eaten  raw, 
id  are  by  some  considered  a  delicacy  here,  but  thought  much  of  in  Sweden,  where  they  are  an  article  of 
ade  ;  they  are  eaten  also  stewed  as  chesnuts. 

i  261!).  Meadow  sweet  (Spirtea  Filipendiila,  Linn.).  — The  tubers  of  this  perennial,  common  in  most  meadows 
'here  the  soil  is  inclined  to  peat,  or  boggy,  are  ground  and  made  into  bread  in  Sweden. J  2620.  Pilewort  (Ranunculus Jicaria,  Linn.)  The  young  leaves  in  spring  are  boiled  by  the  common  people 

Sweden,  and  eaten  as  greens.    The  roots  are  sometimes  washed  bare  by  the  rains,  so  that  the  tubercles 
!  >pear  above  ground,  and  in  this  state  have  induced  the  ignorant,  in  superstitious  times,  to  fancy  that  it  rained heat,  which  these  tubercles  somewhat  resemble. 

2621 .  Orchis  morio.  Linn.  —  The  powder  of  the  roots  is  used  in  forming  the  beverage  called  salep.  Though 
nported  chiefly  from  Turkey,  yet  the  roots  of  this  country,  either  gathered  wild  or  cultivated  for  use,  might 
iswer  the  same  purpose.    This  plant  is  particularly  abundant  in  the  Vale  of  Gloucester. 
:2022.  Silver  weed  (Potentilla  aserina.  Linn.)  The  roots  of  this  plant  taste  like  parsneps,  and  are  fre- 
!  lently  eaten  in  Scotland  either  roasted  or  boiled.  In  the  islands  of  Jura  and  Coll  they  are  much  esteemed, 
.  answering,  in  some  measure,  the  purposes  of  bread ;  they  have  been  known  to  support  the  inhabitants  for 
■onths  together  during  a  scarcity  of  other  provisions.  The  people  often  tear  up  their  pasture  grounds  with 
■view  to  get  the  roots  for  their  use;  and  as  these  abound  most  in  barren  and  unprofitable  soils,  and  in iisons  when  other  crops  fail,  they  afford  a  most  seasonable  relief  to  the  inhabitants  iu  times  of  tlie  greatest arcity. 
.2623.  Solomon's  seal  (Poly^onatum  vulgare.  Linn.).  — The  roots  are  dried,  ground,  and  made  into  bread, ill  the  young  shoots  are  boiled  and  eaten  as  greens. 
2624.  The  marsh  clown's  all  heal  (Stac/iys  paluslris.  Linn.)  A  plant  common  in  moist,  rich  corn  fields, iiich  increases  rapidly  by  its  creeping  shoots,  and  forms  on  these,  during  the  summer,  a  number  of  thickened, 
nngated,  tuberous-looking  buds,  which  abound  in  a  sweet  farinaceous  matter.  Planted  in  a  rich  soil,  these 
ots  become  large  and  tender,  and  form  a  delicacy  in  the  winter  season. 
2625.  I'hc  common  con{frey  (Symphytum  officinale.  Linn.)  has  tuberculated  roots  and  succulent  stems, ith  abounding  in  farinaceous  matter.  When  the  plant  is  cultivated,  and  the  stalks  are  blanched,  they  are )t  only  wholesome  but  agreeable. 
■2626.  The  tree  primrose,  or  German  Tampion,  (CEnothera  biennis.  Linn.),  is  a  native  of  Virginia,  but  is ituralised  in  some  parts  of  Kngland.  Its  roots  are  fusiform,  white,  and,  in  deep  soil,  of  great  length.  Wlien 
e  plant  is  cultivated  like  the  carrot  or  parsnep,  its  roots  are  crisp  and  sweet,  and  fit  to  be  used  like  those  of 
e  minpion.    It  is  cultivated  for  this  purpose  in  Germany. 
2R27.  I'ipers'  grass,  or  Spanish  salsify  (Scorxonera  llispanica.  Linn.),  once  celebrated  as  an  antidote  for 
I'  bite  ol  the  viper,  but  now  used  merely  as  a  dietetic  plant,  the  roots  being  fleshy,  and  something  resembling osc  of  carrots  and  parsne|is.  The  flavour  of  the  rooti,  when  boiled,  is  very  like  that  of  asparagus  ;  and  it 
very  common  on  the  Continent,  though  too  little  grown  in  British  gardens. 
ihm.  Goats'  beard  (Tregnpogon  pratensis)  The  roots  are  thought  to  be  equally  good  with  the  former.  If It  superior. 

I  i 
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Edible  Leguminous  wild  Plants. 
2G29.  Sea  peas  (Pisum  maritimum.  Linn.).  —  These  peas  have  a  bitterish  disagreeable  taste,  and  are  tliere- 

fore  rejected  wlien  more  pleasant  food  is  to  bo  got.  In  the  year  1555,  however,  when  tliere  was  a  great  famine 
in  England,  the  seeds  of  this  plant  were  used  as  food,  by  which,  according  to  Turner,  thousands  of  families 
were  preserved.  'I'he  bitter  of  these  seeds  migiit  in  all  probability  be  removed  by  steeping  and  kiln-drying, as  in  preparing  for  the  mill  peas  that  are  to  be  split. 

2G30.  Wild  vetches  {Lalhyra  vicia  and  ervmn,  Linn.)  The  seeds  of  all  the  British  species  of  these  genera 
may  bo  used  as  peas.    They  are  found  in  hedges,  woods,  and  corn  fields,  and  are  most  prolific  in  dry  seasons. 

Wild  Plants  that  may  be  used  as  Salads. 

2631.  Ladies'  smock  (Cardaniinc  pralensis.  Linn.).—  The  leaves  of  this  plant  afford  an  agreeable  acrid  salad, greatly  resembling  the  American  cress. 
2632.  Stonecrop,  or  orpine  (Srdum  telephium,  Linn.).  —  The  leaves  are  eaten  in  salads  like  those  of  purslane, 

to  which  the  French  consider  it  equal. 
2633.  Sea  bindweed  [Convolvulus  soldanella.  Linn.).  —  This  plant  abounds  on  the  tea  coasts,  where  the 

inhabitants  gather  the  tender  stalks,  and  pickle  them.    It  is  said  to  have  rather  a  cathartic  quality. 
2634.  Dandelion  (Leontodon  Taraxacum,  Linn.)  The  dandelion  is  a  hardy  perennial,  a  native  of  Britain, 

well  known  among  gardeners  as  a  troublesome  weed,  but  which  may  be  used  as  salad :  and  the  root,  as  a 
substitute  for  coHee,  is  much  used  by  the  poor  at  Gottingen.  The  French  sometimes  eat  the  young  roots,  and 
also  the  blanched  leaves,  wliich  considerably  resemble  those  of  endive,  with  thin  slices  of  bread  and  butter. 
It  may  be  stored  in  cellars,  like  chicory,  for  producing  a  winter  salad.  Though  regularly  produced  in  the 
London  market,  it  is  seldom  or  never  cultivated,  being  generally  found  in  sufficient  luxuriance  by  the  sides 
of  hedges  and  ditches.  Its  bitterness  in  this  state  is  too  powerful  to  allow  it  to  be  a  pleasant  food.  It  is 
more  useful  as  a  medicine,  being  a  tonic,  and  affording  relief  in  hepatic  complaints  of  persons  long  resident in  warm  climates. 

263.'>.  Sweet  Cicely  (Scandix  odorala.  Linn.) —  The  leaves  of  this  plant  used  to  be  employed  like  those  of chervil.  The  green  seeds  ground  small,  and  used  with  lettuce  and  other  cold  salads,  give  them  a  warm 
agreeable  taste.  The  smell  of  the  plant  attracts  bees  ;  and  tlie  insides  of  empty  hives  are  often  rubbed  with 
it  before  placing  them  over  newly-cast  swarms,  to  induce  them  to  enter. 

2636.  Bucks/torn  plantain,  or  star  qf  the  eart/i  (Plantago  Coronopus,  Linn.)  This  is  a  hardy  annual,  a 
native  of  Britain,  found  in  sandy  soils.  It  is  a  low  spreading  plant,  with  linear  pinnated  leaves  and  round 
stalks,  producing  short  spikes  of  starry  flowers  from  May  to  August.  It  was  formerly  cultivated  as  a  salad 
herb,  and  used  like  the  common  cress,  but  is  now  neglected  in  English  gardens,  perhaps  on  account  of  its  rank 
and  disagreeable  smell. 

2637.  One  eye  daisy  (Chrusanthemtcm  leucanthemum,  Linn.)  This  is  a  perennial  plant,  common  in  dry 
pastures.  The  leaves  which  spring  immediately  from  the  root  are  obovate,  with  footstalks;  from  these  a 
stem  arises,  from  two  to  three  feet  high,  furnished  with  oblong  pinnatifid  leaves.  The  flowers  are  large,  with 
yellow  disks  and  white  rays,  and  appear  in  June  and  July.  The  plants  are  easily  propagated  by  dividing  the 
roots  after  the  flowering  season.  To  produce  succulent  tender  leaves,  it  should  be  placed  in  soft,  rich,  moist 
earth. 

Sect.  XV. ' POISONOUS  PLANTS  THAT  GROW  WILD  IN  BRITAIN. 

2638.  Every  gardener  should  be  acquainted  with  the  following  plants,  that  he  may  point  them  out,  and  enable 
such  persons  as  are  in  searcli  of  edible  wild  plants  to  avoid  them. 

Atropa  Belladonna Datura  Stramonium 
Hyoscy.imus  niger Solanum  dulcamara 
Solanum  nigrum 
Lactuca  virosa 
Apium  graveolens 
(The  two  last  plants,. in  a  culti- vated state,  afford  lettuce  and 

celery  ;  but  wild,  in  hedges  and 
ditches,  they  are  poisonous) 

Conium  maculatum 
Professor  Burnett  observes  th.at.  Lately,  seventeen  convicts  at  Woolwich  were  poisoned  by  citing  the  roots 

of  tknanthe  crocata,  wliich  grows  wild  near  Woolwich,  and  four  of  them  died.  Other  similar  instances  are 
recorded  in  the  Reports  of  the  IMedico-Botanical  Society.  A  variety  of  QJnanthe,  though  dangerous  when 
wild,  is  innocuous  when  improved  by  cultivation,  and  is  eaten  at  Angers  in  France. 

Chelidonium  majus 
Cicuta  virosa 
Colchicum  autumnale 
QSnanthe  crocata 
The  leaves  of  Prunus  Lauro-cera- 

sus,  though  the  berries  are  used 
in  puddings 

Aconitum  Napellus 
Aconitum  lycoctonum 
Aetata  spicata 
Rhus  Toxicodendron 
.ffithusa  cynapium 

Digitalis  purpurea Helleborus  fetidus 
Juniperus  Sabina 
Scrophularia  aquatica 
Asclepias  syriaca 
Bryonia  dioica Euphorbia  Lathyrus 
Euphorbia  amygdaloides 
Mercurialis  perennis 
IVIercurialts  annua 
Periploca  Graeca Veratrum  album. 

Sect.  XVI. 

ESCULENT  FUNGI. 

2639.  Fungus  is  the  botanical  name  for  a  very  numerous  tribe  of  plants,  TiThicli  are  dis- 
tinguished from  other  vegetables,  not  only  by  their  singular  forms,  but  by  their  chemical 

composition,  yielding,  upon  analysis,  not  only  the  usual  components  of  the  vegetable 
kingdom,  carbon,  oxygen,  and  hydrogen,  but  likewise  a  large  proportion  of  nitrogen,  by 
•which  they  approach  more  nearly  to  the  nature  of  animal  flesh.  Dr.  Darwin  observed 
long  ago  that  all  the  mushrooms  cooked  at  our  tables,  as  well  as  those  used  for  ketchup, 
possessed  an  animal  flavour ;  and  soup  enriched  by  mushrooms  only  has  sometimes  been 
supposed  to  contain  meat. 

2640.  In  this  numerous  tribe,  a  large  proportion  are  poisoyious,  a  few  are  wholesome,  and 
a  vast  number  are  still  unknown  as  to  their  action  upon  the  human  constitution.  The 

poisonous  and  wholesome  species  are  often  very  similar ;  and  as  it  is  difficult  to  distinguish 
between  many  of  them,  even  by  botanical  characters,  the  use  of  wild  mushrooms  is  very 
unsafe.  The  few  that  it  is  customary  to  eat  and  to  cultivate  are  known  to  those  who  are 
in  the  habit  of  collecting  them,  and  no  one  should  venture  upon  eating  a  species  they  do 
not  understand.    It  is  a  remarkable  circumstance  that  certain  species  that  are  eaten  as 
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wd  in  one  country  are  rejected  as  poisonous  in  another,  which  seems  to  show  that  their 
eleterious  properties  are  owing  to  climate,  situation,  or  accidental  circumstances,  rather 
lan  any  specific  peculiarity.  In  some  parts  of  Europe,  as  Russia,  Poland,  and  parts  of 
(ermany,  there  are  above  thirty  species  growing  wild  that  are  used  as  food,  and  cooked 
r  preserved  in  various  ways,  whereas  in  Britain  only  two  are  generally  eaten. 

2641.  The  garden  or  cidtivated  mxishroom  {Agaricits  cavipestris,  lAaa.').  —  This  species, hich  is  considered  as  the  best,  and  is  the  most  usually  eaten  in  England,  is  cultivated  in 
ardens,  but  it  is  also  found  abundantly  springing  up  wild  in  rich  open  pastures.  It  is  dis- 
nguished  from  the  poisonous  kinds  called  toad  stools,  by  its  having  pink  or  flesh-coloured 
ills  or  under  side,  and  by  its  invariably  having  an  agreeable  smell.  When  young  they 
:e  of  a  roundish  form  like  a  button,  the  stalk  as  well  as  the  button  being  white;  and  the 
eshy  part  being  very  white,  when  broken,  the  gills  within  being  livid.  As  they  grow 
rger,  they  expand  their  heads  by  degrees  into  a  flat  form,  and  the  gills  underneath  are 
first  of  a  pale  flesh  colour,  but  as  they  stand  long  become  blackish  or  brown.  The 

oisonous  kinds  are  mostly  all  brown,  and  generally  have  a  rank  putrid  smell.  The 
lible  mushrooms  seldom  grow  in  woods,  but  many  of  the  poisonous  sorts  are  to  be  found 
sere.  Mushrooms  are  stewed  or  boiled,  and  are  employed  in  flavouring  many  dishes, 
ihey  are  also  pickled  and  dried,  and  when  reduced  to  powder,  and  kept  in  this  state  in 
ose  bottles,  they  are  very  useful  in  the  season  when  they  do  not  grow.  The  wild  mush- 
>oms  of  the  same  species  are  considered  superior  in  point  of  flavour  to  those  raised  in 
^.e  garden,  but  the  latter  are  safer  on  account  of  the  risk  of  gathering  improper  sorts. 
{atsup  or  ketchup  is  made  from  mushrooms  by  mixing  salt  and  spices  with  their  juice, 
ihe  young  when  globular,  called  buttons,  are  best  for  pickling. 
:  2642.  A.  pratensis  is  a  much  esteemed  species,  known  by  the  name  of  champignon  :  the 
«st  grow  in  parks  and  di-y  pastures  where  the  turf  has  not  been  ploughed  up  for  many 
.ears  ;  they  have  a  finer  flavour  than  the  garden  mushroom ;  the  gills  are  cream  coloured, 
ihese  are  much  employed  for  ketchup  and  in  stews ;  but  it  is  said  that  they  are  apt  to  be 
ard  and  leathery,  in  which  state  they  are  indigestible,  and  they  are  so  like  some  poisonous 
mds  that  they  should  be  gathered  with  caution. 
\  Besides  these,  however,  there  are  several  edible  mushrooms  in  this  country ;  and  in 
nrticular  districts,  where  the  inhabitants  are  well  acquainted  with  them,  they  are  used ; 
:it,  as  we  have  before  stated  that  there  are  many  which  are  poisonous,  we  would  advise 
lose  who  are  not  very  conversant  with  their  characters  to  abstain  from  gathering  them. 
Mushrooms  vary  much  in  size ;  some  are  only  an  inch  or  two  in  diameter,  others  have 

oen  known  to  measure  eight  or  ten  inches  across.  Dr.  Withering  mentions  a  species  on 
ee  sea  coast  of  Cornwall  which  has  the  cap  eighteen  inches  in  diameter,  and  the  stem  as 

ick  as  a  man's  wrist ;  and  one  was  gathered  in  a  hot  bed  in  Birmingham  that  weighed uurteen  pounds. 
IThe  manner  of  propagating  the  fungus  tribe  is  remarkable  and  peculiar,  and  the  pro- 
rrties  of  some  of  those  which  are  found  in  other  parts  of  the  world  are  extraordinary, 
resides  those  which  are  powerful  poisons,  some  are  medicinal ;  and  one  species  in  the 
>rrth-east  part  of  Asia  is  employed  to  produce  intoxication. 

.'All  mushrooms  require  to  be  very  well  cooked,  particularly  those  which  are  large. 
22643.  Morel  {Phallus  esculentus.  Linn.). —  The  morel  is  a  species  of  fungus  of  an  egg 
'ippe,  hollow,  and  marked  on  the  surface  with  connecting  ridges.  It  is  of  a  yellowish 
ililour,  on  a  smooth  white  stalk,  about  four  inches  high.  They  are  not  cultivated,  but 
llllected  in  the  fields  or  in  dry  woods  in  May  and  June.  They  are  seldom  eaten  alone, 
itt  are  much  used  in  gravies,  soups,  ragouts,  &c.,  and  they  are  likewise  dried  for  the 
nnter  months  ;  when  reduced  to  powder  they  form  a  useful  culinary  ingredient. 
22644.  Truffle  {Tuber  cibarium). —  TTie  truffle  is  a  species  of  fungus  that  grows  some 
tbhes  below  the  surface  of  the  soil  in  clusters.  It  is  irregularly  globular,  and  those  that 
now  wild  in  England  are  about  the  size  of  a  hen's  egg,  without  any  roots.  As  there  is  no 
1'lication  to  point  out  where  they  are,  dogs  are  trained  to  discover  them  by  the  scent : 
■;gs  devour  them  with  great  avidity,  and  often  lead  to  their  discovery  by  rutting  up  the 
ound.  They  are  common  on  the  downs  of  Hampshire,  Wiltshire,  and  Kent,  and  abound 
idry  light  soils,  especially  in  oak  and  chesnut  forests.  They  are  employed  for  the  same 
rrposes  as  the  morel,  and,  as  they  impart  a  delicious  flavour,  they  are  much  used  in 
bkery;  but  many  of  the  virtues  attributed  to  them  are  imaginary.  Their  skin  is 
ickish  or  grey,  studded  with  small  warts,  but  the  interior  is  variegated  white  and  brown, 
leir  wholesomeness  is  perhaps  questionable,  and  they  should  be  eaten  in  moderation, 
ley  abound  more  in  France  than  with  us,  and  many  are  imported  from  the  south  of 
ance  and  Italy,  where  they  are  much  larger  and  in  greater  perfection  ;  but  they  lose 
ich  of  their  flavour  by  drying.  Some  unsuccessful  attempts  have  been  made  to  pro- 

;gate  them  artificially. 

I  i  2 
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Sect.  XVII. 

EDIBLE  MARINE  VEGETABLES. 

2645.  Marine  vegetables  grow  on  such  rocks  as  are  always  covered  by  the  sea  at  flood 
tide,  or  in  deep  water.  Some  of  those  plants  which  are  left  dry  at  low  water  in  this 
country  are  employed  occasionally  as  food,  but  chiefly  as  a  sort  of  luxury. 

2646.  Sir  John  Sinclair  has  observed  that  "  it  is  surprising,  considering  our  insular 
situation,  that  so  little  attention  has  hitherto  been  paid  to  a  great  variety  of  plants  with 
which  our  coasts  abound."  Hitherto,  only  three  articles  have  been  used  as  food,  namely. 
laver,  dulse,  and  the  sweet  tangle :  but  in  China  we  are  told  (see  Barrow's  "  Travels  in  China, 
p.  552.)  that  most  of  the  plants  that  grow  on  the  sea  shore  are  found  to  possess  an  invo- 
gorating  quality,  and  are,  therefore,  in  constant  use  as  pickles  and  preserves,  or  simply 
dried  and  cut,  and  mixed  with  soups,  in  the  place  of  other  vegetables.  Th6  leaves  of  one 
of  them  (the  Fucus  scorutus.  Linn.),  after  being  gathered,  are  steeped  in  fresh  water,  and 
hung  up  to  dry.  A  small  quantity  of  this  weed,  boiled  in  water,  gives  to  it  the  con- 

sistence of  a  jelly ;  and  when  mixed  with  a  little  sugar,  the  juice  of  an  orange,  or  other 
fruit,  and  set  by  to  cool,  there  is  no  jelly  more  agreeable  or  refreshing. 

2647.  Several  fuci  are  edible.  Fucus  ciliatus  (^a,  fg.  5\2.),  Fucus  pinnatifidus  (b),  are 
known  on  some  parts  of  the  coast  by  the  name  of  dulse,  and  are 
eaten  raw,  and  likewise  boiled.  The  former  has  an  agreeable 
odour  somewhat  resembling  violets.  The  latter  is  of  a  deep 
brownish  red  colour,  and  is  more  tender  and  crisp  than  the 
other.  Fucus palmatus  is  likewise  eaten,  but  it  is  tough.  Fucus 
digitatus  contains  a  nutritive  jelly  more  or  less  saccharine. 
Fucus  esculentus  is  known  in  Scotland  by  the  name  of  badder- 
loclis  (c) ;  the  midrib  is  stripped  of  its  membrane  and  is  eaten. 
Fucus  nutans,  or  gulph  weed,  is  also  eaten  under  the  name  of 
laver.    Fucus  saccharinus  contains  a  saccharine  substance. 

2648.  Several  of  the  genus  Ulva  are  likewise  edible.  Ulva 
umbilicatus,  called  shield  laver,  requires  baking  for  several 
hours  to  make  it  tender.  Ulva  latissima,  or  Iceland  sea-grass ; 
Ulva  latuca  also.  The  lavers  contain  much  viscid  matter,  and 
are  very  nutritious  ;  they  are  stewed  in  the  West  of  England, 
and  sent  up  to  London  in  pots. 

2649.  Fucus  crispus.  This  marine  plant  has  of  late  appeared 
in  the  shops  under  the  name  of  pearl  moss ;  and  besides  its  nutri- 

tive properties,  has  been  stated  to  be  a  useful  article  of  medicine 
in  cases  of  debility  or  consumption.  It  is  found  on  the  sea- 

shore in  the  south  and  west  of  Ireland,  where  it  is  named  from 
the  place  where  it  is  collected,  Carragheen  moss.  It  is  not 
however  properly  a  moss,  but  one  of  the  fuci :  the  following 
directions  are  given  for  preparing  it.  Steep  it  in  cold  water 
for  a  few  minutes,  then  withdraw  it  (shaking  the  water  out  of 

each  sprig)  and  boil  an  ounce  of  the  moss  in  a  quart  of  new  milk,  until  it  attains  the 
consistence  of  a  warm  jelly  ;  scum  and  strain  this,  and  sweeten  it  to  the  taste  with  white 
sugar  or  honey,  or  with  candied  Eringo  root.  Should  milk  disagree  with  the  stomach, 
the  decoction  may  be  made  with  water  alone.  The  decoction  with  milk  is  the  most 
nutritive  for  breakfast,  but  that  with  water  will  be  found  an  agreeable  kind  of  nourish- 

ment taken  in  the  course  of  the  day.  It  has  a  peculiar  taste,  which  may  be  covered  by 
lemon  juice  or  peel,  or  that  of  Seville  oranges,  cinnamon,  bitter  almonds,  white  wine,  or 
any  substance  most  congenial  to  the  palate.  It  retains  its  gelatinous  form  for  some  weeks, 
whereas  that  of  Iceland  moss  becomes  thin  in  three  days.  It  may  be  used  to  make  a 
kind  of  blanc  mange,  and  is  much  cheaper  than  isinglass. 

We  mention  the  medical  properties  of  this  substance,  on  the  authority  of  some  eminent 
physicians,  although  there  is  diiference  of  opinion  on  this  subject.  It  is  at  least  harmless, 
and  when  boiled  in  milk  it  can  scarcely  fail  to  be  a  good,  and  perhaps  a  strengthening 

food,  probably  well  calculated  for  certain  constitutions.  From  an  analysis  in  Silliman's 
Journal,  it  appears  to  be  analogous  to  the  Iceland  moss,  containing  much  starch  and  pectic 
acid  or  jelly,  some  sulphur,  chlorine,  bromine,  and  oxalic  acid. 
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CHAP.  IX. 

DESCRIPTION  OF  THE  FRUITS  USED  AS  FOOD  IN  BRITAIN. 

Sect.  I. 

GENERAl,  OBSERVATIONS., 

2650.  The  most  agreeable,  if  not  the  most  useful,  species  of  vegetable  food  consists  of 
fruits.  The  hardy  fruits,  or  such  as  grow  without  the  aid  of  artificial  heat,  are  valuable 
as  food,  independently  of  their  employment  in  the  dessert ;  and  some  of  these,  as  the 
apple  and  the  gooseberry,  &c.,  are  easily  within  the  reach  of  the  humbler  classes. 

2651.  Hie  most  important  of  our  fruits  were  originally  the  produce  of  warm  countries,  and 
have,  by  the  art  of  cultivation,  been  gradually  acclimatised  to  temperate  regions.  Those 
enlightened  nations  of  antiquity,  the  Greeks  and  Romans,  introduced  into  Italy  many 
fruits  from  countries  which  they  subdued,  and  it  was  their  constant  practice  to  extend 
these  advantages  to  their  conquests.  In  this  manner  the  fig,  the  orange,  the  peach,  plum, 
cherry,  apple,  and  pear,  almonds,  olives,  and  a  great  variety  of  others,  mostly  natives  of 
Asia,  have  been  spread  over  Europe  ;  and  thus  war,  productive  of  so  many  evils,  has,  in 
the  early  stages  of  society,  contributed  to  diffuse  the  arts  of  civilisation.  Before  the 
invasion  of  the  Romans,  Britain  probably  possessed  no  other  than  the-  wild  fruits  of 
Northern  Europe,  the  crab,  the  sloe,  the  hazel  nut,  and  the  acorn.  Much  was  due  to  the 
Anglo-Saxon  monks,  who,  in  their  time,  were  probably  the  only  gardeners,  and  who 
bestowed  much  care  in  the  cultivation  and  improvement  of  some  of  our  best  fruits  ;  their 
vineyards  and  orchards  were  in  great  perfection  from  the  twelfth  to  the  fifteenth  century. 

2652.  The  Crusades,  unjust  as  they  were,  contributed  to  the  improvement  of  European 
society  ;  and  the  monastic  gardens  owed  some  of  their  choicest  fruits  to  the  ecclesiastics 
who  had  accompanied  the  expeditions  to  the  Holy  Land.  In  the  same  manner  the 
Spaniards  introduced  the  European  vegetables  and  fruits  into  America,  as  the  English 
missionaries  are  now  doing  in  the  islands  of  the  Pacific,  and  in  Africa. 

2653.  The  discovery  of  Uie  New  World,  and  the  extension  of  commerce  in  the  reign  of 
Queen  Elizabeth,  added  considerably  to  the  number  of  our  fruits  and  vegetables.;  and  this 
princess  herself  set  an  example  as  a  horticulturist.  Under  the  Stuart  family,  gardening 
was  greatly  improved  ;  and  in  each  succeeding  reign  it  made  a  steady  progress. 

2654.  At  present  every  part  of  the  globe  is  examined  by  our  botanists,  and  constant 
additions  are  being  made  to  our  knowledge  of  the  vegetable  kingdom.  The  modern  im- 

provements in  science,  and  the  art  of  gardening,  have  enabled  us  to  add  to  our  list  numerous 
tropical  plants,  some  of  which,  though  at  their  first  introduction  they  were  kept  entirely  in 
stoves,  are  now  planted  out,  and  can  bear  the  rigour  of  our  ordinary  winters  ;  from  which 
it  may  reasonably  be  expected  that  they  may  be  so  far  acclimatised  here  as  to  ripen  in 
the  open  air.  Already  we  find  pine-apples  and  melons,  formerly  so  rare,  now  by  no  means 
uncommon  in  Covent  Garden  market,  and  sold  at  very  moderate  prices. 

2655.  On  this  subject  Sir  Joseph  Banks  has  observed :  "It  does  not  require  the  gift  of 
prophecy  to  foretell,  that  ere  long  the  aker  and  the  avocado  pear  of  the  West  Indies,  the  flat 
peach,  the  mandarin  orange,  and  the  litchi  of  China,  the  mango,  the  mangostan,  and  the 
durion  of  the  East  Indies,  and  possibly  other  valuable  tropical  fruits,  will  be  frequent  at 
the  tables  of  opulent  persons  ;  and  some  of  them,  perhaps  in  less  than  half  a  century,  be 
offered  for  sale  every  market  day  in  Covent  Garden." 

2656.  The  extended  introduction  of  inter-tropical  fruits  begins  much  to  interest  the 
admirers  of  these  natural  productions,  and  trials  may  be  made  without  much  additional 
expense  in  our  hot-houses,  now  fitted  up  in  such  perfection.  The  banana,  or  plantain, 
has  been  fruited  in  Britain  nearly  forty  years  ago,  and  frequently  since.  When  the  hot- 

house is  lofty  enough,  it  is  a  magnificent  plant,  and  makes  an  appearance  even  surpassing 
what  it  exhibits  in  its  native  country,  where  its  ample  leaves  are  often  torn  in  pieces  by 
the  winds.  The  mango  has  been  also  fruited  both  in  France  and  England  ;  and  if  some 
of  the  best  varieties  were  imported  with  care  from  Jamaica,  there  is  little  doubt  that,  with 
proper  cultivation,  they  might  be  had  on  the  table  as  easily  as  the  pine-apple. 

But  the  orange  trade  displays  in  a  singular  manner  the  advantages  which  we  derive 
from  the  present  commercial  system.  Though  these  are  fruits  of  climates  much  warmer 
than  ours,  yet  we  obtain  them  at  a  price  little  higher  than  that  of  our  domestic  fruits. 
Nor  should  we  forget,  while  on  this  subject,  that  some  of  our  wild  fruits,  as  the  berries, 
perhaps  deserve  to  be  made  the  subject  of  experiment  how  far  they  may  be  capable  of  im- 

provement, and  whether  it  may  not  be  judicious  to  attempt  their  melioration. 
2657.  Great  advantage  has  been  derii'ed  of  late  to  the  cultivation  of  fruits  in  general  hy 

the  establishment  of  horticultural  societies,  particularly  the  London  and  Caledonian,  the 

"  Transactions  "  of  which  contain  much  valuable  information  on  this  interesting  subject : great  pains  have  been  bestowed  to  select  and  disseminate  the  best  varieties. 
Ii3 
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2658.  The  fruits  which  we  propose  to  describe  we  shall  divide  with  Mr.  Loudon,  into  
1.  Kernel  fruits,  or  pomes  :  those  having  the  seeds  inclosed  in  membranous  cells,  including 

the  apple,  pear,  qiiince,  and  medlar.    These  are  also  called  fleshy  fruits. 
2.  Stone  fruits  :  having  the  seeds  inclosed  in  hard  nuts  covered  with  flesh,  or  a  sarcocarp, 

as  the  peach,  nectarine,  almond,  apricot,  plum,  cherry,  and  olive.  ' 
3.  Pulp;/ fruits :  having  the  seeds  lying  among  the  pulp,  as  the  pine-apple,  grape,  melon, and  cucumber,  fig,  and  tamarind. 
4.  The  orange  tribe:  this  contains  a  well-known  group,  the  sweet  orange,  the  bitter orange,  lemon,  citron,  and  shaddock. 
5.  Berries  :  a  smaller  kind  of  pulpy  fruits,  as  the  gooseberry,  currant,  raspberry,  straw- 

berry, mulberry,  elderberry,  barberry,  whortleberry,  cranberry,  blaeberry,  blackberry, 
dewberry,  juniper  berry,  and  service  berry. 

6.  Exotic  fruits :  occasionally  imported,  or  but  little  known  in  England,  as  the  pomegra- 
nate, plantain,  banana,  mango,  mangostan,  aker,  bread-fruit,  durion,  guava,  litchi,  jujube, 

juvia,  alligator,  or  avocado  pear,  anchovy  pear,  custard  apple,  and  papaw. 
2659.  No  class  of  substances  employed  as  food  varies  more  in  their  dietetic  qualities  than 

fruits,  which,  though  extremely  salubrious  when  used  judiciously,  are  frequently  in- 
jurious, particularly  to  the  invalid.  It  is  essential,  in  order  to  have  a  just  view  of  this 

subject,  to  discriminate  accurately  between  different  species,  the  state  of  ripeness,  the 
time  and  circumstances  under  which  fruit  is  eaten,  as  well  as  the  constitution  of  the  con- 

sumer. There  are  three  modes  in  which  fruits  may  be  used  as  food  ;  in  a  crude  state, 
dried,  or  prepared  by  the  art  of  cookery.  A  very  great  change  takes  place  af  they 
advance  towards  maturity  from  the  unripe  state.  In  the  latter,  in  general,  acids  and 
astringent  matter  abound,  which  is  often  converted  into  sugar,  when  they  ripen  ;  hence 
the  injurious  properties  of  many  unripe  fruits  which  are  perfectly  wholesome  when  ripe. 
Similar  changes  in  their  constituent  principles  frequently  take  place  during  the  operation 
of  cooking  ;  as,  for  instance,  a  portion  of  the  acid  of  apples  becomes  sugar  ;  and  in  general, 
numerous  fruits,  very  indigestible  in  their  raw  state,  when  boiled,  roasted,  or  stewed,  form 
excellent  food.  The  acid  of  unripe  fruits  is  usually  objectionable,  but  that  of  fruits  in 
their  ripQ  state  is  often  cooling  and  salutary,  when  sufficiently  diluted.  Those  which, 
when  ripe,  have  about  an  equal  mixture  of  acid  and  sugar,  as  the  strawberry,  raspberry, 
grape,  and  orange,  are  particularly  agreeable  and  wholesome  in  the  warm  part  of  the  year, 
when  they  are  in  the  most  perfect  condition.  Of  our  natural  fruits,  the  cherry  and  the 
nut  tribe  are  the  least  wholesome. 

2660.  The  drying  of  some  fruits,  as  raisins,  not  only  enables  the  inhabitants  of  cold 
countries,  through  the  medium  of  commerce,  to  enjoy  a  species  of  food  which  their  climate 
has  not  permitted  them  to  cultivate ;  but  by  this  process,  the  watery  and  acid  juices  being 
in  a  great  measure  dissipated,  they  become  less  disposed  to  ferment  in  the  stomach,  and 
are  in  general  safer  than  in  a  crude  state. 

2661.  With  respect  to  the  chemical  analysis  of  fruits,  the  small  progress  that  has  been 
made  in  the  very  difficult  branch  of  vegetable  chemistry  precludes  the  possibility  of 
giving  the  composition  of  all  of  them,  very  few  having  been  subjected  to  rigid  investi- 

gation. Many  of  them  contain  peculiar  principles,  and  in  general  their  composition  is 
complicated.  The  usual  principles  in  fruits  are,  water,  sugar,  bitartrate  of  potash  and  of 
lime,  malic  acid,  acetic  acid,  citric  acid,  binoxalate  of  potash,  vegetable  mucilage  or 
extractive  matter,  tannin,  the  principle  of  flavour,  and  the  colouring  principle.  The 
sugar  of  fruits  is  generally  of  the  uncrystallisable  kinds.  The  acids  are  chiefly  the  malic, 
acetic,  and  citric.  In  a  few  these  are  found  free,  but  are  most  frequently  combined  with 
lime  or  potash.  Malic  acid  is  found  in  apples,  currants,  gooseberries,  strawberries, 
raspberries,  elderberries,  and  plums.    Several  acids  are  frequently  found  in  one  fruit. 

Sect.  II. 

KERNEL  FRUITS. 

2662.  These,  called  also  pomes,  from  the  Latin  word  signifying  apple,  have  a  pulp 
rather  firm,  so  as  to  be  termed  fleshy  by  botanists,  and  they  have  their  seeds  not  loose  in 
the  pulp,  nor  inclosed  in  a  hard  sheU,  but  contained  in  cells  formed  of  tough  membranes. 

SuBSECT.  1.  —  Apple  QPyrus  malus.  Linn.). 

2663.  No  fruit  in  Britain  is  so  abundant,  and  so  generally  useful,  as  the  apple,  and  none 
can  be  broiight  to  such  high  perfection  with  so  little  trouble.  It  is  employed  at  the 
dessert,  in  the  kitchen,  and  for  making  cyder.  It  is  important  from  its  hardiness  and 
excellent  flavour  ;  and  it  has  this  strilcing  advantage  over  all  our  other  fruits,  that  it 
remains  longest  in  season,  and  may  be  preserved  with  ease  through  the  winter ;  whereas 
our  stone  fruits  can  only  be  kept  in  their  natural  state  for  a  few  days,  and  require 
extraordinary  means  to  preserve  them. 
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26G4.  Homer  describes  the  apple  as  one  of  the  precious  fruits  of  his  lime,  and  it  was  cul- 

tivated "and  highly  esteemed  among  the  Romans,  who  brought  it  from  the  East,  and  set  an extraordinary  price  upon  fine  bearing  trees.  The  best  varieties  are  natives  of  Asia,  and 
have  been  introduced  into  Europe  by  grafting  upon  others.  The  only  variety  indi- 

genous to  Britain  is  the  austere  crab  apple  of  our  hedges  ;  but  the  cultivated  kinds  were 

introduced  at  an  early  period.  During  the  Saxon  heptarchy  Somersetshire  and  Devon- 
shire were  called  the  apple  country,  and  there  were  large  plantations  near  Glastonbury. 

Some  apple  trees  in  Herefordshire  now  existing  are  said  to  be  a  thousand  years  old,  and 
many  varieties  were  vmdoubtedly  brought  over  by  the  Normans  in  the  time  of  William 
the  Conqueror.  The  varieties  of  the  apple  have  been  prodigiously  increased  in  this 
country,  this  fruit  having  a  peculiar  tendency  to  change  by  circumstances  connected  with 
its  cultivation.  Parkinson,  in  1629,  enumerates  fifty-seven  sorts.  Evelyn,  about  thirty 

years  afterwards,  states  that  "  it  was  through  the  plain  industry  of  one  Harris,  a  fruiterer 
to  Henry  VIII.,  that  the  fields  and  environs  of  about  thirty  towns  in  Kent  only  were 
planted  with  fruit  from  Flanders,  to  the  universal  benefit  and  general  improvement  of  the 

county."  Hartlet,  in  1650,  speaks  of  "one  who  had  200  sorts  of  apples,"  and  "verily 
'  believes  there  are  nearly  500  sorts  in  this  island."  Since  that  time  there  has  been  a continual  accession  of  sorts  received  from  the  Continent,  as  well  as  numerous  varieties 

raised  from  seeds.  The  last  catalogue  of  fruits,  published  by  the  Horticultural  Society  of 
London  in  1831,  enumerates  1400  sorts  of  apples,  and  those  which  have  been  acquired 
since  that  time  would  extend  the  list  to  1500.  Of  no  other  fruits  are  there  so  many 
excellent  varieties  in  general  cultivation,  suited  to  almost  every  soil  which  our  island 
affords.  Some  sorts  are  ripe  in  the  beginning  of  July  ;  others  ripen  much  later  ;  those 
which  ripen  latest  are  the  best. 

2665.  Apple  trees  will  not  grow  in  tropical  countries,  but,  like  the  oak,  extend  from  the 
tropics  to  the  latitude  of  60°,  and  are  not  to  be  found  in  Lapland.  The  apple  is  there- 

fore the  growth  of  temperate  and  rather  cold  climates  only. 
It  has  been  supposed,  and  the  opinion  was  supported  by  Mr.  Knight,  that  many  of  the 

oldest  varieties  of  apples  known  to  our  ancestors  are  worn  out,  and  others  are  now  in  a 
state  of  debility  ;  thus  the  celebrated  golden  pippin,  which  was  fonnerly  the  common 
cyder  apple  of  the  Hereford  orchards,  is  now  preserved  with  difficulty  in  our  gardens. 
This  opinion,  however,  has  been  controverted. 

Apples  are  divided  into  those  which,  from  sweetness,  are  fit  for  eating,  called  eating  or 
table  apples ;  those  which  are  proper  for  pies,  tarts,  &c.,  termed  kitchen  or  baking  apples  ; 
and  those  for  making  cyder,  or  ci/der  apples.  The  best  baking  apples  are  the  Colvilles, 

for  early  use  ;  the  rpnnets  and  pearmains,  for  autumn  ;  the  russets,  and  Padley's  pippins, 
for  winter  and  spring.  For  dessert  apples,  Margarets,  for  early  use  ;  Pomeroy,  summer 
pearmain,  and  Kentish  codlin,  for  summer  use ;  golden,  Dowton,  and  other  pippins, 
especially  the  ribstone,  with  the  nonpareil,  and  other  small  russets,  for  autumn,  winter, 
and  spring.    Some  apples  are  not  eatable  until  kept  some  time. 

2666.  All  apples  contain  sugar,  malic  acid,  or  the  acid  of  apples,  mucilage  or  gum, 
woody  fibre,  and  water,  together  with  some  aroma,  on  which  their  peculiar  flavour 
depends  ;  and  their  different  qualities  may  be  traced  to  the  different  proportions  of  their 
principles.  The  hard  acid  kinds  are  unwholesome  if  eaten  raw  ;  but  by  the  process  of 
cooking  a  great  deal  of  this  acid  is  decomposed,  and  converted  into  sugar.  The  sweet 
and  mellow  kinds  form  a  valuable  addition  to  the  dessert,  and  they  are  employed  in  the 
composition  of  marmalades,  jellies,  &c. ;  and  from  the  juice  is  prepared  a  drink  useful  in 
fevers.  A  great  part  of  the  acid  juice  of  the  apple  is  converted  into  sugar  as  the  fruit 
ripens,  and  even  after  it  is  gathered,  by  a  natural  process  termed  maturation,  an  account 

of  which  is  given  in  the  article  "  Preservation  of  Fruit."  On  the  contrary,  when  apples 
decay,  the  sugar  is  changed  into  a  bitter  principle,  and  the  mucilage  becomes  mouldy  and offensive. 

As  in  apples  more  than  half  consists  of  water,  and  as  the  rest  of  the  ingredients  are 
not  of  the  most  nutritive  kind,  this  fruit  cannot  rank  high  as  food  ;  it  is  chiefly  useful  as 
an  agreeable  acid-sweet  summer  fruit.  When  cooked  it  is  considered  as  slightly  laxative, 
and  therefore  a  useful  adjunct  to  other  food :  this  is  probably  the  origin  of  apple  sauce 
so  common  with  pork,  ducks,  and  goose.  The  raw  fruit  is  not  advisable  for  dyspeptic 
persons.  Old  cheese  has  a  remarkable  effect  in  meliorating  them  when  eaten,  probably 
from  the  volatile  alkali  or  ammonia  of  the  cheese  neutralising  their  acid. 

ScBSECT.  2. — Fear  {Pyrus  communis,  Linn.). 

2667.  The  pear,  like  the  apple,  is  indigenous  to  this  country;  but  the  wild  pear  is  a  very 
austere  fruit.  The  best  varieties  have  been  brought  from  the  East  by  the  Romans,  who 
cultivated  them  with  care,  and  probably  introduced  some  of  their  best  sorts  into  this 
island,  to  which  others  were  added  by  the  inhabitants  of  monasteries.  The  Dutch  and 
Flemings,  as  well  as  the  French,  have  excelled  in  the  cultivation  of  the  pear  and  most 
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of  the  late  varieties  introduced  by  the  Horticultural  Society  are  from  France  and Flanders. 

The  pear  is  a  hardy  tree,  and  a  longer  liver  even  than  the  apple ;  in  a  dry  soil  it  exists 
for  centuries.    It  will  grow  in  almost  any  soil,  and  flourishes  perfectly  in  our  hedges. 

2668.  Eating  pears  were  formerly  divided  into  two  sorts,  viz. — proud  pears,  which  would 
not  keep,  and  woodens,  so  called  from  their  property  of  keeping.  Pears,  however,  have 
been  wonderfully  improved  as  a  table  fruit  within  the  last  twenty  or  thirty  years,  through 
French  and  Flemish  botanists  and  horticulturists,  by  whose  experiments  our  own  gar- 

deners have  largely  profited.  The  best  sorts  are  delicious,  and  are  preferred  to  the  apple 
at  the  dessert.  They  should  have  a  rich  aromatic  flavour,  and  be  either  of  the  melting 
kind  (beurr^,  butter  pears),  or  be  firm  and  crisp  like  the  winter  berganiots. 

2669.  Above  1.^0  varieties  of  pears  are  enumerated  in  late  catalogues,  all  diflfering  from 
each  other  in  tlieir  qualities,  time  of  ripening,  &c.  For  summer  pears,  some  of  the  best 
are  the  Muscadelle,  Windsor,  Jargonelle,  Bonehrctein,  &c.  For  winter,  the  St.  Germain, 
Wilding,  Rousselet,  Bergamot,  &c.  For  the  kitchen,  the  Swan's  egg,  Spanish  red  wooden, 
Black  Worcester,  &c.  Perhaps  one  of  the  most  delicious  sorts  in  Europe  is  that  known 
throughout  the  north  of  Spain  as  the  Pera  de  Mantiga,  or  "  Butter  pear,"  and  some  of  a 
very  superior  kind  are  grown  in  Guernsey  and  Jersey.  The  species  grown  in  the 
neighbourliood  of  Guimaraens,  in  the  north  of  Portugal,  is  equally  celebrated. 

2670.  Though  perfectly  wholesome  when  ripe,  the  pear  is  not  so  when  green ;  but  in  this 
State  it  is  fit  for  stewing.  The  best  kitchen  pears  for  baking  are  rather  austere  than 
sweet :  cooking  converts  part  of  the  acid  into  sugar.  They  may  be  preserved  in  the  same 
■way  as  apples  ;  but  they  are  also  pared  and  dried  in  an  oven,  by  which  means  they 
■will  keep  for  years  :  this  mode  is  much  practised  in  France. 

This  fruit  is  likewise  much  employed  for  making  perry,  and  the  most  austere  varieties, 
unfit  for  eating,  are  best  for  this  purpose.  A  mixture  of  the  wild  pear  -with  the  cultivated 
sort  is  thought  to  make  peculiarly  fine  liquor. 

2671.  We  do  not  find  any  good  analysis  of  the  pear;  but  it  is  evidently  not  very 
different  in  its  composition  from  the  apple,  in  some  varieties  containing  more  sugar. 

SuBSECT.  3.  —  Quince  (Pyrus  cidonia,  Linn.). 

2672.  This  tree  is  classed  by  botanists  -with  the  apple  and  pear,  and  the  latter  are  gene-^ 
rally  grafted  on  quince  stocks,  proving  their  consanguinity.  It  is  a  native  of  Austria, 
and  grows  ■wild  on  the  banks  of  the  Danube.  It  is  said  to  have  been  introduced  here 
from  the  Isle  of  Candia,  and  grows  easily  in  our  hedges,  but  is  not  much  used,  the  fruit 
in  its  raw  state  having  a  peculiar  disagreeable  smell  and  an  austere  taste.  It  is  sometimes 
employed  to  give  a  flavour  to  apples  in  pies  and  tarts,  and  is  occasionally  made  into  a 
marmalade,  which  is  much  used  in  the  south  of  France,  ■where  the  quince  is  extensively 
cultivated.    The  juice,  as  a  medicine,  is  cooling,  astringent,  and  stomachic. 

SuBSECT,  ^. — Medlar  (Mespilus  Germanica,  Linn.). 

2673.  This  fruit,  a  native  of  the  south  of  Europe,  but  long  naturalised,  somewhat 
resembles  a  small  apple,  and  has  a  good  deal  of  flavour,  but  which  is  seldom  developed 
even  in  its  ripe  state  on  the  tree.  It  is  gathered  and  laid  by  tiU  it  begms  to  change  or 

gro-w  rotten,  -when  only  it  is  fit  to  be  eaten. 

Sect.  III. 
STONE  FRUITS. 

2674.  Stone  fndts  are  such  as  have  their  seeds  inclosed  in  a  hard  nut  or  shell,  and  this 
covered  by  a  fleshy  pulp.  Those  which  are  known  among  us  belong  to  the  natural  order 

of  amygdalecB,  and  consist  of  the  peach,  nectarine,  apricot,  plum,  and  cherrj'.  All  these 
contain  certain  principles  in  their  kernels,  from  which  prussic  acid  is  developed  by  the 
action  of  -water,  though  this  acid  does  not  exist  in  them  ready  formed.  Some  species  of 
this  tribe  in  other  countries  are  highly  poisonous  :  the  Cerasus  capricida  kills  the  goats  of 
Nepal,  which  happen  to  eat  them  :  and  the  Cerasus  Virginia  of  North  America  is  known 
to  be  dangerous.  Notwithstanding,  however,  this  poisonous  principle  in  the  kernels,  the 
pulp  of  our  fruits  of  this  kind  are  perfectly  harmless. 

SuBSECT.  1. — Peach  and  Nectarine  (Amygdalus  Persica,  Linn.). 

2675.  These,  -which  are  among  the  most  delicious  of  our  fruits,  are  considered  as 
varieties  of  the  same  species  produced  by  cultivation.  The  latter  is  characterised  by  a  very 

delicate  down,  while  the  foi-mer  is  smooth :  but  as  a  proof  of  their  identity  as  to  species, 
trees  have  borne  peaches  in  one  part  and  nectarines  in  another  ;  and  even  a  single  fruit 
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has  had  down  on  one  side,  and  the  other  smooth.  The  trees  are  almost  exactly  alike  as 
well  as  the  blossoms. 

2676.  Pliny  states  that  the  peach  was  originally  brouglit  from  Persia,  where  it  grows 
naturally,  from  which  the  name  of  Persica  was  bestowed  upon  it  by  the  Romans  ;  and 
some  modern  botanists  apply  this  as  the  generic  name,  separating  them  from  the  Amyg- 
dalus  or  almond,  to  which  Linnaius  had  united  them. 

2677.  Although  they  are  not  tropical,  they  require  a  great  deal  of  warmth  to  bring 
them  to  perfection  ;  hence  they  seldom  ripen  in  this  country  in  ordinary  seasons  without 
the  use  of  walls  or  glass ;  consequently  they  bear  a  high  price. 

2678.  In  a  good  peach,  the  flesh  is  firm,  the  skin  thin,  of  a  deep  bright  colour  next 
the  sun,  and  of  a  yellowish  green  next  to  the  wall :  the  pulp  is  yellowish,  full  of  highly 
flavoured  juice,  the  fleshy  part  thick,  and  the  stone  small.  Too  much  down  is  a  sign  of 
inferior  quality.    This  fruit  is  much  used  at  the  dessert  and  makes  a  delicious  preserve. 

2679.  Both  the  peach  and  the  nectarine  are  separated  into,  1.  the  free  stone  or  melting 
peaches,  those  in  which  the  pulp  or  flesh  separates  easily  from  the  stone  ;  and  2.  the 
clingstone  varieties,  in  which  the  flesh  clings  or  adheres  to  the  stone  ;  the  first  are  gene- 

rally the  best  flavoured.  There  are  above  two  hundred  varieties  enumerated  in  the  cata- 
logue of  the  Horticultural  Society. 

2680.  Peaches  are  often  cultivated  in  large  quantities.  At  Montreuil,  a  village-near  Paris,  almost  the  whole 
population  is  employed  in  the  growing  of  peaches,  which  has  maintained  the  inhabitants  for  ages ;  and  the 
consequence  is,  that  they  raise  better  peaches  there  than  in  any  other  part  of  France.  The  best  in  Europe 
are  Italian.  In  Maryland  and  Virginia,  peaches  grow  nearly  wild  in  extensive  plantations  or  orchards 
resembling  forests,  but  the  fruit  is  of  little  value  for  the  table,  being  employed  only  in  fattening  hogs,  and  for 
the  distillation  of  peach  brandy.  On  the  east  side  of  the  Andes,  peaches  grow  wild  among  the  corn  fields, 
and  in  the  mountains,  and  are  dried  as  an  article  of  food. 

2681.  The  young  leaves  of  the  peach  are  sometimes  used  in  cookery  from  their  agree- 
able flavour  ;  and  a  liqueur  resembling  the  fine  noyeau  of  Martinique  may  be  made  by 

steeping  them  in  brandy  sweetened  with  sugar  and  fined  with  milk  :  gin  may  also  be 
flavoured  in  a  similar  manner.    The  kernels  of  the  fruit  have  the  same  flavour. 

2682.  The  nectarine  is  said  to  have  received  its  name  from  nectar,  the  particular  drink  of 
the  gods.  Though  it  is  considered  as  the  same  species  as  the  peach,  it  is  not  known 
which  of  the  varieties  came  from  the  other  :  the  nectarine  is  by  some  considered  as  the 
superior  fruit. 

SunsECT.  2.  — Almond  (Ami/gdalus). 

2683.  The  almond  tree  is  a  native  of  warmer  climates  than  Britain,  and  is  indigenous  to 
the  northern  parts  of  Africa  and  Asia;  but  it  is  now  commonly  cultivated  in  Italy,  Spain, 
and  the  south  of  France.  It  is  not  usually  grown  in  Britain,  and  the  fruit  seldom  ripens 
in  this  country  ;  it  is  much  admired  for  the  beauty  of  its  blossoms.  It  strongly  resembles 
the  peach  tree  in  the  form  of  its  leaves  and  blossoms,  and  is  included  in  the  same  genus 
by  botanists  ;  but  the  fruit,  instead  of  presenting  a  delicious  pulp  like  the  peach,  shrivels 
up  as  it  ripens,  and  becomes  only  a  tough  coriaceous  covering  to  the  stone  inclosing  the 
eatable  kernel,  which  is  surrounded  by  a  thin  bitter  skin.  It  flowers  early  in  the  spring, 
and  produces  fruit  in  August. 

2684.  There  are  two  sorts  of  almonds,  siveet  and  hitter,  but  they  are  considered  to  be 

only  varieties  of  the  species  ;  and  though  the  qualities  of  the  kernels  are  very  diff'erent, they  are  not  distinguishable  by  their  appearance. 
2685.  The  siveet  almond  {A.  communis.  Linn.)  is  much  used  at  the  dessert  and  in  con- 

fectionery. The  Valentia  almond  is  sweet,  large,  and  flat  pointed  at  one  extremity,  and 
compressed  in  the  middle.  The  Italian  almonds  are  not  so  sweet,  smaller,  and  less  de- 

pressed in  the  middle.  The  Syrian  or  Jordan  almonds  come  from  Malaga,  and  are  the 
best  sweet  almonds  brought  to  England.  They  are  longer,  flatter,  less  pointed  at  one  end, 
and  less  round  at  the  other,  and  have  a  paler  cuticle  than  those  just  mentioned.  Almonds 

are  not  considered  to  be  very  digestible.  The  brown  skin  easily  comes  ofi"  by  pressing 
with  the  fingers  when  they  are  put  into  boiling  water :  they  are  then  dried  till  they  are 
brittle,  and  the  interior  part  being  white,  they  are  then  said  to  be  blanched.  This  skm  or 
pellicle  sometimes  disagrees  with  the  stomach,  and,  on  that  account,  almonds,  when  brought 
on  the  table  as  dessert,  ought  to  be  blanched. 

2686.  Wlien  analysed,  91  parts  of  sweet  almonds  are  found  to  consist  of  .54  parts  of 
fixed  oil ;  3  of  gum  ;  24  vegetable  albumen ;  6  saccharine  matter ;  4  woody  fibre  ;  3  of 
water,  and  a  trace  of  acetic  acid. 

2687.  The  bitter  almond  {A.  amarus,  Linn.)  has,  like  the  sweet,  no  smell  when  entire; 
but  when  bruised  in  a  mortar  it  has  the  odour  of  the  peach  blossom,  and  the  taste  is  the 
pleasant  one  of  the  peach  kernel,  a  property  which  occasions  its  use  in  flavouring  many 
preparations. 

2688.  Though  bitter  almonds  do  not  contain  prussic  acid  ready  formed,  they  contain  two 
principles,  amygdaliii  and  emulsin,  which,  when  acting  on  each  other  by  means  of  water 
during  distillation,  produce  prussic  acid  and  a  volatile  oil,  both  violent  poisons:  and  when 
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bitter  almonds  are  chewed,  the  moisture  of  the  mouth  and  the  emulsin  of  the  seeds  effect 
the  decomposition  of  the  amygdalin,  and  the  consequent  formation  of  prussic  acid  and 
volatile  oil.  Though  the  proportion  of  these  poisons  in  a  few  of  the  almonds  does  not 
prove  fatal,  yet  when  almonds  have  been  eaten  in  large  quantities,  serious  and  even  fatal 
consequences  have  been  the  result. 

2689.  The  volatile  oil  of  bitter  almonds  is  sold  some  in  shops  under  the  name  of  essence  of 
hitter  almonds  :  and  this  is  a  most  potent  poison,  being  in  general  four  times  as  powerful 
as  the  prussic  acid  kept  in  chemist's  shops.  A  single  drop  of  it  will  kill  a  cat  in  a  few 
minutes.  This  preparation  is  sold  to  dealers  in  cordials,  to  make  what  they  call  "  genuine 
noyeau,"  and  it  is  used  by  some  confectioners  to  flavour  their  preparations ;  but  it  is 
evident  that  so  dangerous  a  substance  should  not  be  trusted  in  the  hands  of  persons  not 
thoroughly  acquainted  with  its  deleterious  effects.  See  "  Prussic  Acid,"  Book  VII.  Chap. VII.  Sect.  16. 

2690.  Almonds  contain  a  large  proportion  affixed  oil,  which  is  obtained  by  expression  ; 
this  is  mild  and  wholesome,  and  is  much  used  in  medicine  as  a  pure  oil.  \Vhen  almonds 
and  water,  with  a  little  sugar,  are  triturated  together  in  a  mortar,  a  white  liquor  results, 
which  is  considered  to  be  vei-y  nearly  similar  to  animal  milk,  and  is  called  milk  of  almonds; 
it  is  curdled  by  acids.  Cream  even  separates  from  this  milk,  which  may  be  converted 
into  a  species  of  buttec  Several  substances  not  mixible  of  themselves  with  water  may, 
by  trituration  with  almonds,  be  mixed  with  it,  and  thus  fitted  for  medicinal  use ;  such 
mixtures  are  called  emulsions.  Almond  oil  is  used  for  making  fine  soap ;  and  the  almond 
cake,  after  pressing  out  the  oil,  is  employed  as  a  cosmetic. 

Both  sweet  and  bitter  almonds  contain  the  bland  fixed  oil  obtained  by  expression,  but  it 
is  chiefly  procured  from  bitter  almonds,  which,  after  being  blanched,  are  submitted  to 
great  pressure  between  two  hot  iron  plates  ;  the  matter  which  remains,  or  the  almond 

cake,  is  the  source  of  the  prussic  acid,  which  is  obtained  by  a  subsequent  process.  "When the  cake  is  moistened  with  boiling  water,  the  odour  of  the  volatile  oil,  and  of  prussic  acid, 
is  immediately  perceived. 

2691.  The  importation  of  almonds  into  England  amounts  annually  to  about  six  hundred 
tons,  of  which  about  ninety -five  are  Jordan,  the  rest  chiefly  from  Barbary  and  Spain. 
Bitter  almonds  come  chiefly  from  Magadore. 

ScTBSECT.  3  Apricot  {Prumts  Armeniaca,  Linn.). 

2692.  77ie  genus  Prunus  includes  the  apricot, plum,  and  sloe.  The  apricot  was  cultivated 
by  the  Romans,  and  is  stated  by  Pliny  to  have  been  brought  from  Armenia,  where  it  is 
found  abundantly  on  the  slopes  of  the  mountains.  Vast  quantities  grow  in  the  oases  of 
Africa,  and  are  carried  in  a  dried  state  to  Egypt.  It  is  the  opinion  of  Mr.  Royle,  author 
of  the  "  Botany  of  the  Himalaya,"  that  the  Cabul  mountains  are  the  source  of  the  apricot, 
as  well  as  many  others  of  our  fruit  trees.  He  states  that  the  apricot  grows  wild  at  present 
in  the  hills  between  the  Ganges  and  Junma,  as  well  as  in  Cashmere,  together  with  the 

peach,  nectarine,  walnut,  abnond,  plum,  cherry,  and  also  the  apple,  pear,  quince  and 
pomegranate.  It  is  also  planted  very  abundantly  round  the  villages,  the  fruit  being  eaten 
both  fresh  and  dried,  while  a  fine  oil  is  expressed  from  the  kernels.  It  is  likewise  plen- 

tiful in  China  and  Japan. 
2693.  In  the  climate  of  England  it  is  of  less  importance  than  many  other  fruits;  its 

blossoms,  in  early  seasons,  are  very  subject  to  the  effect  of  spring  frosts,  which  renders 

its  crops  precarious.  It  is,  however,  much  cultivated,  and  is  used  at  the  dessert,  though 
inferior  to  the  peach.  The  yoimg  fruit  makes  an  excellent  tart  and  preserve  or  jam,  which 
is  the  use  to  which  the  apricot  is  best  suited,  possessing  a  moderate  degree  of  acidity  with 

a  rich  saccharine  quality.  The  apricots  produced  upon  standards,  which  are  the  best,  do 

not  appear  north  of  Ipswich,  and  several  of  the  sorts  known  in  the  south  of  Europe  are  too 
tender  for  England.    It  was  first  brought  to  this  country  by  the  gardener  to  Henry  VIII. 

SuBSECT.  4. — Plmn  (JPrtinus  domestica.  Linn.) 

2694.  The  wild  sloe  is  considered  bi/  Mr.  Knight  as  the  parent  of  the  plum,  but  the  accli- 
mated kinds  come  from  the  East,  the  cultivation  of  this  fruit  was  probably  attended  to 

very  early  in  England,  as  Gerard  informs  us  that  in  1597  he  had  in  his  garden  in  Holborn three  score  sorts.  .  „  i.   
2695  The  damson,  or  Damascene  plum,  takes  its  name  from  Damascus,  where  it  grows 

in  great  quantities,  and  from  whence  it  was  brought  into  Italy  about  114  years  b.  c.  The 

Orleans  plum  is  from  France.  The  green  gage  is  called  after  the  Gage  family,  who  first 

brought  It  to  England  from  the  monastery  of  the  Chartreuse  at  Pans,  where  it  still  beare 

the  name  of  Peine  Claude.  The  magnum  boniim  is  our  largest  plum,  and  greatly  esteemed 

for  preserves  and  culinary  purposes.  The  best  sorts  of  plums  are  agreeabLe  at  the  dessert, 

and  when  perfectly  ripe,  are  wholesome  ;  but  some  are  too  astringent.  They  lose  much 

of  their  bad  qualities  by  baking;  and  are  extensively  used,  from  their  cheapness  in  ta
rts 

and  preserves,  but  they  are  not  a  very  wholesome  fruit,  and  shoiUd  be  eaten  in  moderat
ion. 
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Dried  plums  are  called  prunes,  of  which  several  kinds  are  met  with  in  the  shops  and 
used  at  the  dessert :  the  Brignolle  plums,  brought  from  BrignoUe  in  Provence,  which  is  of 

a  reddish  yellow  colour,  and  has  a  grateful  sweet  sub-acid  taste ;  the  common  French 
prune  ;  and  the  Damascene  plum.  Others  come  from  the  banks  of  the  Rhine,  by  way  of 
Holland,  and  others,  again,  are  brought  from  Portugal.  The  common  medicinal  prune 
comes  chiefly  from  Bordeaux. 

2696.  The  sloe  is  a  shrub  common  in  our  hedgerows,  and  belongs  to  the  natural  order 

Amygdaleae.  The  fruit  is  about  the  size  of  a  large  pea,  of  a  black  colour,  and  covered  with 
a  bloom  of  a  bright  blue  ;  it  is  one  of  the  few  indigenous  to  our  island.  The  juice  is 
extremely  sharp  and  astringent,  and  was  formerly  employed  as  a  medicine  where  an 
astrmgent  was  necessary  :  it  is  employed  in  the  manufacture  of  a  red  wine  made  to  imitate 
port,  and  also  for  adulteration.  The  leaves  have  been  employed  to  sophisticate  tea.  The 
fruit,  when  ripe,  makes  a  good  preserve. 

2697.  TJie  bird  cherry  (^Prunus  Padus,  Linn.)  is  a  fruit  little  known,  and  nauseous  to 
most  palates,  but  when  infused  in  gin  or  whiskey,  it  greatly  improves  these  spirits,  and 
the  infusion  is  only  surpassed  by  that  of  peach  leaves. 

SiTBSECT.  5  Cherry  (  Cerasus  duracina,  Linn.). 

2698.  It  is  a  question  whether  this  beautiful  fruit  be  indigenous  in  Britain.  It  is 
generally  stated  that  the  cherry  was  brought  to  Italy  by  the  Roman  general  Lucullus  from 
a  town  in  Asia  called  Cerasus,  and  that  we  owe  it  to  the  Romans.  This  may  be  true  of 
some  varieties,  but  the  cherry  appears  to  be  a  native  of  most  temperate  countries  of  the 
Northern  hemisphere,  and  a  small  black  wild  cherry  is  found  in  Herefordshire,  and 
even  in  the  mountains  of  Scotland ;  this,  when  cultivated  in  Aberdeenshire,  where  it  is 
known  by  the  name  of  Geans,  is  a  delicious  fruit.  At  some  of  the  ruins  of  our  abbeys 
and  baronial  castles  there  are  stUl  existing  some  of  these  black  cherry  trees  that  have 
attained  the  height  of  sixty  or  eighty  feet,  and  which  now  produce  vast  quantities  of  fruit. 
AU  agree  that  the  cherry  has  been  a  favom-ite  fruit  in  England,  and  in  general  cultivation, 
ever  since  the  time  of  Henry  VIII.,  when  it  was  planted  in  Kent,  where  cherry  orchards 
were  formerly  very  extensive,  and  are  still  celebrated  ;  but  this  fruit  was  probably  intro- 

duced here  at  a  much  earlier  period,  for  it  is  ascertained  that  in  the  fifteenth  century  it 
was  hawked  about  the  streets  of  London  in  the  same  manner  as  at  present. 

2699.  About  two  hundred  varieties  of  cherries  are  enumerated,  some  of  which  are  in  sea- 
son, from  the  Kentish  and  May  duke  at  the  beginning  of  autumn,  to  the  yellow  Spanish 

and  MorUlo  late  in  the  winter.  When  perfectly  ripe  they  are  refreshing,  and  are  excel- 
lent for  pies  and  tarts.  A  wine  is  made  from  the  juice  resembling  red  Constantia,  A 

spirit  is  also  distilled  on  the  Continent  from  the  pulp  fermented,  called  Kirschevasser. 
The  liquor  called  cherry  brandy  is  made  by  putting  the  best  black  varieties  into  brandy. 
Noyeau  is  a  liquor  flavoured  by  the  kernels  of  the  variety  Cerasus  occidentalis ;  and  a  large 
black  cherry  is  employed  in  the  ratafia  of  Grenoble.  The  maraschino  of  Zara  is  made 
from  a  particular  species  cultivated  in  Dahnatia. 

2700.  The  Cherry  is,  by  some  botanists,  included  in  the  same  genus  as  the  plum  (Prunus"), 
and,  like  all  this  class  of  stone  fruits,  contains  in  its  leaves  and  kernels  some  of  the  prin- 

ciples which  are  the  source  of  the  agreeable  flavour  resembling  that  of  the  peach  blossom. 
The  poisonous  liquid  called  laurel  water  is  made  by  distilling  the  leaves  of  the  bird  cherry : 
those  of  the  Lauro-cerasus,  or  cherry -laurel,  as  well  as  some  other  cherry  leaves,  afford  a 
similar  liquid,  although  the  fruits  are  not  poisonous. 

SuBSECT.  6.  —  Olive  (fDlea  Europcea,  Linn.). 

2701.  The  olive  tree  is  interesting  from  historical  recollections.  It  was  the  leaf  of  this 
tree,  brought  into  the  ark  by  the  dove,  that  gave  the  first  evidence  of  the  waters  of  the 

deluge  having  abated,  since  which  time  it  has  been  em- 
(y\      a  ployed  as  an  emblem  of  peace.    The  olive  was  sacred  to 

\  «  A  Minerva;  it  frequently  appears  in  Grecian  sculpture,  and  a 

\ ̂   Yj  I j\         — wreath  made  of  the  leaves  was  a  reward  bestowed  in  the 
\  M  A/  /  /  J  /      /  games  of  Athens.    The  mention  in  Scripture  of  the  Mount 

1/  j  /  /  I  of  Olives  near  to  Jerusalem  proves  it  to  have  been  a  fa- 
r>                 y  vourite  tree  in  Palestine;  and  it  is  an  interesting  fact,  that 

■^^j^v^W^^^T^?— ̂   olives  StUl  exist  upon  the  spot.    The  olive  is  indigen- 

X^'Z^B,!/  '^^hi,  '^^^  '"^  Syria,  Greece,  and  the  north  of  Africa  ;  and  the 
/^^-^^M   I       vfl  beautiful  plain  of  Athens  seems  almost  covered  with  them. 

I  I  /\\    V   ilF  2702.  77ie  c;<Z«jmiC(i  oZiue         513.)  was  introduced  into 
I  /  /       V,    n;:::^'^  Italy  by  the  Romans :  it  now  grows  there  in  great  abundance, 

■■•  513  likewise  in  Spain  and  the  south  of  France,  hut  the  fruit 
lig.j  .  ^yjjj  ̂ ^j.  j.jpgj,      countries  farther  to  the  north.    It  will 
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grow  in  England,  but  though  an  evergreen  in  wanner  climates,  with  us  it  loses  its  leaves 
in  the  winter,  and  the  fruit  does  not  ripen  in  the  open  air. 

2703.  The  fruit  is  smooth  and  oval,  about  three  quarters  of  an  ineh  in  length,  and  half 
an  ineh  in  diameter,  being  about  the  size  of  a  small  plum.  When  ripe  it  is  of  a  deep 
violet  colour,  whitish  and  fleshy  within  ;  it  is  rather  bitter,  and  to  many  nauseous,  but  has 
its  pulp  replete  with  a  bland  oil,  and  with  an  oblong,  pointed,  rough  nut  in  the  interior.  In 
Greece,  and  also  in  Portugal,  the  fruit  is  eaten  in  its  ripe  state,  but  its  taste  is  not  agree- 

able. They  are  prepared  for  food  in  two  ways ;  one  is  simply  to  cut  and  soak  them  in 
salt  and  water,  adding  a  few  hei'bs  to  give  them  a  flavour;  the  other  is  to  dry  them  in  the 
sun,  -whereby  they  become  black  ;  they  are  then  put  into  jars,  with  oil,  salt,  and  pepper, 
or  other  spices,  adding  also  a  few  herbs.  When  eaten,  they  are  invariably  flavoured  with 
oil  and  a  little  vinegar.  The  Italian  shepherd  often  takes  nothing  to  the  field  with  him 
but  a  little  bread,  a  flask  of  wine,  and  a  horn  of  olives  ;  indeed,  bread  and  olives  form  a 
nutritive  diet. 

Fashion  has  done  much  in  this  country  to  introduce  and  create  an  acquired  taste  for 
green  pickled  olives  at  the  dessert.  They  are  chiefly  talcen  with  a  view  to  remove  the 
taste  of  the  viands  from  the  mouth,  previously  to  enjoying  the  flavour  pf  wine. 

Three  kinds  of  olives  come  to  London,  Italian,  French,  and  Spanish.  The  former  are 
the  best,  and  are  from  Lucca  :  the  French  are  from  Provence,  and  are  also  excellent : 
the  Spanish  are  larger,  but  more  bitter. 

2704.  Olives  are  pickled  in  the  following  manner :  —  Being  gathered  before  thej'  are  ripe, 
they  are  suffered  to  steep  in  water  for  some  days,  and  afterwards  are  put  into  a  ley  of  water 
and  barilla,  with  the  ashes  of  olive  stones  calcined,  or  with  lime  ;  and  after  remaining 
there  a  sufficient  time,  are  bottled  or  barrelled  with  salt  and  water.  They  are  thought  to 
promote  digestion  and  give  appetite. 

2705.  But  olives  are  chieflij  cultivated  for  the  oil  which  the;/  produce,  ani  which,  in  the  coun- 
tries where  they  grow,  forms  as  necessary  an  article  in  the  culinary  art  as  butter  with  us. 

Olive  oU,  called  also  salad  oil,  is  also  largely  used  in  Britain  for  the  more  delicate  parts 
of  our  cookery,  instead  of  butter,  and  is  an  useful  addition  to  salads,  preventing  them 
from  running  into  fermentation,  and  producing  flatulency.  When  the  fruit  is  ripe,  it  is 
put  into  a  bag  of  rushes,  and  the  oil  is  forced  out  by  gentle  pressure.  The  first  affords 
the  virgin  or  best  oil ;  a  second  quality  is  procured  by  a  pressure  sufficient  to  break  the 
kernels.  After  the  oil  has  been  drawn,  it  deposits  mucilage,  and  when  sufficiently  clear 
it  is  put  into  clean  flasks,  as  we  receive  it.  The  greatest  part  of  our  best  oil  comes  from 
Italy,  and  is  known  by  the  name  of  Florence,  Lucca,  and  GaUipoli  oil.  Some  is  also 
brought  from  Spain  and  the  Grecian  islands.  When  quite  fresh  and  pure,  it  has  very  little 
taste  or  smell,  and  is  quite  transparent,  havmg  only  a  pale  greenish  tint.  It  is  sometimes 
adulterated  with  poppy  oil. 

Sect.  IV. 

CHANGE  TRIBE. 

2706.  To  the  orange  tribe  or  genus  ̂ Citrus)  belong  the  sweet  orange,  the  Seville,  or 

bitter  orange,  the  letnon,  the  citron,  the  lime,  and  the  shaddock.  They  are  all  remarkable 
for  containing  much  citi  ic  acid  in  their  juice,  and  a  very  odoriferous  and  inflammable, 
acrid,  essential  oil  in  their  outer  rind.  Besides  these  principles,  they  also  contain  the 
malic  acid,  and  more  or  less  of  the  saccharine  and  bitter  principles.  In  the  orange  the 

sugar  is  prevalent,  but  in  the  Seville  orange  the  bitter  principle  prevails. 
The  acid  varieties  are  much  used  in  medicine,  and  in  the  manufacture  of  cooling 

drinks  ;  the  sweet  varieties  are  esteemed  for  the  dessert,  and  the  bitter  as  stomachics. 

The  rind  aff'ords  the  essential  oil  of  lemon  and  bergamot ;  and  from  the  flowers  a  fragrant 
aromatic  water  is  distilled.  The  unripe  or  abortive  fruits,  called  Cura9oa  oranges,  are 
used  to  flavour  the  delicious  liqueur  called  Curagoa.  They  are  natives  of  the  warmer  parts 

of  Asia,  though  they  have  been  long  introduced  into  the  West  Indies,  the  tropical  parts 
of  America,  the  Atlantic  isles,  and  the  warmer  parts  of  Europe. 

SuBSECT.  1.  —  Sweet  Orange  {Citrus  Aurantttmi). 

2707  This  very  useful  and  agreeable  fruit  gives  us  a  striking  instance  of  the  advantages 

of  commerce  Although  the  production  only  of  countries  much  warmer  than  our  own, 

we  enioy  it  nearly  at  the  price  of  our  ordinary  fruits;  and  this  is  the  more  important, 

since  it  is  perhaps,  the  most  refreshing  and  healthy  of  all  the  fruits  of  warm  countries.  
It 

is  calculated  that  about  27,000,000  oranges  are  annually  imported  mto  England,  and  they 

are  brought  without  any  preparation  farther  than  wrappmg  each  separately  m  paper,  and packing  them  in  boxes.  .  ,      j     r  xi. 

Most  of  the  oranges  and  lemons  intended  for  exportation  are  gathered  before  they  are 

quite  ripe  •  for  if  they  were  mature,  they  would  spoil  in  the  carriage.  The  gathering 

of  them  for  the  British  market  usually  occupies  from  the  beginning  of  October  to 
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the  end  of  December.  They  are  not  ripe  till  the  spring.  Though  the  name  of  China  is 
attached  to  it,  it  is  doubtful  whether  it  was  originally  a  Chinese  fruit ;  and  it  has  been 

supposed  by  some  classical  commentators  that  the  golden  apples  of  the  Hesperides  were  the 
orange. 

2708.  The  best  come  from  St.  MichaeCs,  in  the  Azores,  where  they  were  mtroduced  by 
the  Portuguese  ;  but  very  good  ones  are  brought  from  Portugal,  Spain,  and  Malta  :  some 
also  grow  in  the  south  of  France  and  Italy,  but  they  are  inferior. 

The  orange  tree  may  be  mentioned  as  an  instance  of  extraordinary  fecundity  ;  a  single 
tree  at  St.  Michael's  has  been  known  to  bear  in  a  season  20,000  oranges  fit  for  packing, 
exclusive  of  those  damaged  and  wasted,  amounting  to  at  least  one  third  more.  The  de- 

lightful perfume  of  an  orange  grove  is  such  as  to  scent  the  air  for  miles,  and  the  tree  gives 
a  succession  of  flowers  during  the  whole  summer. 

Magnificent  conservatories  have  been  erected  for  them  in  coimtries  where  they  do  not 
bear  the  cold  of  winter.  The  first  orange  trees  were  brought  to  England  by  Sir  Walter 
Raleigh :  at  Hampton  Court  there  are  some  said  to  be  300  years  old  ;  these,  and  also  some 
at  Windsor,  are  kept  in  greenhouses  during  the  winter,  and  are  wheeled  into  the  open 
air  about  the  middle  of  June,  when  the  perfume  of  their  flowers  is  delicious.  In  point 
of  age  these  are  far  surpassed  by  those  at  Cordova,  in  Spain,  the  seat  of  ancient  Moorish 
grandeur  ;  some  trees  there  are  said  to  be  six  or  seven  hundred  years  old.  In  Devonshire, 
and  in  other  parts  of  England,  they  have  produced  fine  fruit  when  trained  against  walls 
and  sheltered  with  mats.  At  Mr.  Pugh's  villa,  at  Rouen,  there  is  a  collection  of  a  hundred 
orange  trees  in  boxes  above  seventeen  feet  high,  and  several  centuries  old ;  in  winter  they 
are  kept  under  cover.  In  1823  these  produced  1,400  lbs.  of  blossoms,  which  sell,  on  an 
average  of  years,  at  2s.  Ad.  per  pound,  for  the  purpose  of  making  orange  flower  water. 

2709.  The  agreeable  sub-acid  of  the  oravge  renders  it  one  of  the  most  agreeable,  cooling, 
and  wholesome  of  fruits  ;  and  the  essential  oil  in  the  rind  is  serviceable  to  the  cook  in 
giving  flavour  to  many  dishes. 

2710.  The  varieties  of  the  orange  are  numerous ;  but  the  most  important,  as  enumerated  by 
Professor  Burnett,  are  :  —  1.  The  common  sweet  orange;  2.  the  China  ;  3.  the  Majorca; 
4.  the  Nice ;  5.  the  Genoa ;  6.  the  thick-rinded  Portugal ;  7.  the  tea-fruited ;  8.  the 
double-flowered;  9.  the  ribbed;  10.  Malta,  or  blood-juiced;  11.  the  St.  Michael's ; 
and,  12.  the  Oporto,  or  pipless  pot  oranges. 

2711.  It  is  observed  in  the  Library  of  Enter iaining  Knowledge  :  —  "  The  extraordinary  consumption  of  a production  wliicb  is  broiiRlit  liere  from  very  distant  places,  is  a  natural  consequence  of  certain  qualities  which  fit 
the  orange,  in  a  reinarkal^Ie  degree,  for  being  the  universal  fruit  of  commerce.  If  we  would  have  foreign  figs 
and  grapes,  they  must  be  dried,  for  the  undried  grapes,  which  we  bring  even  from  the  short  distance  of  IPortugal, 
are  flat  and  vapid  ;  the  tamarind  is  a  liquid  preserve  ;  the  guava  must  be  made  into  a  jelly  ;  the  mango  des- 

tined for  us  requires  to  be  pulled  before  it  is  ripe,  and  is  pickled  ;  the  date  must  be  dried  ;  and  the  cocoa-nut 
becomes,  when  here,  consolidated  and  indigestible.  With  regard  to  the  orange,  man  may  have  it  fresh  in 
every  region  of  the  world,  and  at  almost  every  season  of  the  year.  The  aromatic  oil  and  tlie  rind  preserve 
it  from  the  effects  both  ol^heat  and  cold  ;  and  the  acridity  of  the  former  renders  it  proof  against  the  attacks  of insects.  It  is  true  that  oranges  rot,  like  other  fruits  ;  but  that  does  not  happen  for  a  long  time,  if  the  rind 
is  uninjured  and  they  are  kept  from  moisture,  and  so  ventilated  as  not  to  ferment." 

SuBSECT.  2. —  Seville  Orange  (Citrus  vxdgaris). 
2712.  This  variety,  called  also  the  bitter  orange,  is  of  the  same  species  as  the  sweet 

orange,  and  grows  in  great  abundance  on  the  banks  of  the  Guadalquivir  in  Andalusia, 
from  which  they  are  chiefly  obtained.  In  that  part  of  Spain  there  are  very  extensive 
orchards  of  these  oranges,  which  foi-m  the  chief  wealth  of  the  monasteries.  The  pulp  of the  bitter  orange  is  not  eaten  raw  ;  in  the  yellow  rind,  separated  from  the  white  spongy 
substance  immediately  below  it,  there  is  contained  an  essential  oil,  which  is  an  agreeable 
warm  aromatic,  much  superior  for  many  purposes  to  that  of  the  common  orange.  The 
best  marmalade  and  the  richest  wine  is  made  from  this  orange,  and  it  is  from  the  flowers' 
of  this  that  the  best  orange  flower  water  is  distilled.  They  are  also  preserved  whole  as  a sweetmeat. 

SuBSECT.  3 — Lemon  {Citrus  Limonum).  • 
2713.  The  lemon  or  citron  tribe  are  natives  of  Asia,  and  appear  to  have  been  well 

known  to  the  Romans:  they  are  mentioned  by  Virgil  and  Pliny,  but  only  as  foreign  fruit, 
and  as  antidotes  against  poison.  It  does  not  appear  that  they  cultivated  them.  The  citron 
is  found  wild  in  that  part  of  India  which  is  beyond  the  Ganges  ;  also  in  Assyria  and 
Persia,  and  was  brought  into  Europe  by  the  Arabians.  It  is  now  abundant  in  the  south 
of  France,  Italy,  Spain,  and  the  West  Indies. 

The  lemon  is  hardier  than  the  orange.  In  some  parts  of  Devonshire  lemon  trees  are 
trained  to  the  walls,  and  require  no  more  than  a  covering  of  straw  or  mats  during  the  winter. 
Earl  Paulet  presented  some  of  these  lemons  to  George  III.  upwards  of  fifty  years  ago, 
\vhich  grew  in  the  garden  of  his  sister.  Lady  Bridget  Buttord.  They  were  first  cultivated  in 
this  country  in  the  reign  of  James  L,  and  are  now  not  uncommon  in  our  green  houses. 

2714.  The  fruit  in  common  use,  however,  is  imported  from  Spain,  Portugal,  and  the 
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Azores,  packed  in  paper  in  the  same  manner  as  oranges.  The  Spanish  are  the  most 
esteemed  :  those  of  St.  Helena  are  extremely  fine,  growing  larger  and  milder  than  the 
others.  This  fruit  is  not  an  article  of  mere  luxury,  but  is  almost  an  essential  for  culinary 
and  many  other  purposes.  The  juice  consists  chiefly  of  the  citric  acid,  which,  besides 
its  agreeable  flavour,  is  particularly  cooling  and  grateful.  But  the  discovery  of  its  anti- 

scorbutic influence  gives  it  a  still  higher  value. 
2715.  The  scurvy,  formerly  so  fatal  in  ships  making  long  voyages,  is  now  almost  wholly 

unknown  in  them — a  result  that  is,  in  a  great  measure,  to  be  attributed  to  the  regular  allow- 
ance of  lemon  juice  served  out  to  the  men.  The  juice  may  be  preserved  in  bottles  for  a 

considerable  time  by  covering  it  with  a  thin  stratum  of  oil  ;  thus  secured,  great  quantities 
of  it  are  exported  from  Italy  and  Turkey  to  various  parts  of  the  world  :  it  is  also  fre- 

quently administered  as  a  medicine,  and  is  extensively  employed  in  the  manufacture  of 
\  punch.  The  citric  acid  is  also  prepared  in  a  pure  state,  and  crystallised,  by  which  means 

it  can  be  presei-ved  in  any  climate,  and  for  any  length  of  time,  but  it  is  found  that  the 
crystallised  acid  is  inferior  to  the  recent  juice.  Shrub  is  made  of  lemon  juice,  sugar,  and 
rum. 

2716.  The  outward  rind  or  peel  of  the  lemon  contains  a  highly  odoriferous  essential  oil, 
and  on  that  account  it  is  a  valuable  and  agreeable  stomachic,  and  is  used  for  flavouring  a 
variety  of  dishes ;  it  is  warm,  aromatic,  and  slightly  bitter  :  it  is  also  made  into  an  excel- 

lent sweetmeat  when  cleared  of  the  pulp,  and  preserved  by  sugar,  well  known  by  the 
name  of  candied  lemon  peel.  A  liqueur  is  made  by  the  inhabitants  of  Barbadoes  from 
lemon  peel,  in  a  manner  peculiar  to  themselves,  called  Eau  de  Barbade. 

S0BSECT.  4. —  Citron  (^Citrus  Medica,  Linn.). 

2717.  This  fruit  (fig.  514.)  belongs  to  the  same  species  as  the 
lemon,  being  considered  only  as  a  variety,  the  distinction  between 
them  not  being  very  great.  It  is  larger  and  less  succulent,  but  more 
acid :  with  a  little  artificial  heat  the  citron  comes  to  as  great  perfection 
in  England  as  in  Spain  and  Italy,  The  fruit  is  oblong,  and  about 
five  or  six  inches  in  length.  The  tree  is  thorny.  The  juice  forms 
an  excellent  lemonade  with  sugar  and  water.  Its  use  in  punch, 
negus,  and  in  medicine,  are  well  known.  The  rind  is  very  thick, 
and  when  candied  with  sugar  forms  an  excellent  sweetmeat.  There 
are  several  varieties  cultivated  in  England,  one  of  which  is  termed 
the  forbidden  fruit. 

SuBSECT.  5.  —  Shaddock  {Citrus  decumand). 

2718.  This  is  also  a  variety  of  the  same  species  as  the  lemon  and  orange.  It  is  much 
larger  than  these,  the  fruit  being  from  three  to  six  inches  in  diameter.  Though  a  native 
of  China,  it  is  cultivated  largely  in  the  West  Indies,  where  it  was  first  carried  by  Captain 
Shaddock.  In  its  native  country  it  is  a  sweet  fruit,  with  little  acidity  :  but  in  the  West 
Indies,  through  neglect  in  its  cultivation,  it  has  degenerated 
into  a  sour  fruit  It  is  handsome,  and  contains  abundance  of 
juice,  which,  diluted,  is  used  as  a  beverage,  and  in  making 
punch.  Though  less  agreeable  in  its  flavour  than  the  orange, 
it  keeps  fresh  and  good  longer  at  sea :  hence  it  is  valuable. 

SuBSECT.  6. — Lime  (Citrus  acida,  Rox). 

2719.  This  (Jig. 515.)  is  also  a  variety  of  the  lemon,  but  much 
smaller,  being  only  about  an  inch  or  an  inch  and  a  half  in  dia- 

meter. It  is  not  much  cultivated  in  Europe,  but  being  more  acid 
and  cooling  than  the  lemon,  it  is  a  great  favourite  in  the  West 
Indies,  where  lime  punch  is  more  esteemed  than  any  other. 
The  greatest  part  of  our  citric  acid  is  prepared  from  its  juice. 
There  are  several  varieties. 

Sect,  V. 

PULPY  FRUITS, 

2720.  These  have  their  seeds  lying  among  the  pulp,  and  are  not  inclosed  in  a  nnt  or 
membrane  like  the  grape. 

SunsECT.  1, — Fine-apple  (Brornelia  Ananas,  lAnn.). 

2721.  It  is  the  gardener's  boast  that  this  delicious  fruit  is  produced  in  every  part  of 
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Britain,  by  the  employment  of  artificial  heat,  in  greater  perfection,  both  as  to  size  and 
flavour,  than  in  the  West  Indies  where  the  climate  is  natural  to  them.  It  grows  wild  in 
vast  abundance  in  many  parts  of  Africa  and  South  America,  and  is  cultivated  in  the  hotter 
islands  of  the  West  Indies,  where  it  requires  but  little  attention  to  procure  this  elegant 
fruit  in  perfection  and  plenty.  In  Jamaica,  pine-apples  have  become  so  prolific,  that  they 
are  often  used  to  flavour  rum,  and  a  wine  is  made  from  the  fermented  juice  of  the  sweeter 
sorts  nearly  equal  to  malmsey. 

2722.  It  has  not  been  known  in  Europe  above  two  hundred  years,  and  has  not  been 
cultivated  in  England  much  above  a  century.  It  is  stated  that  the  first  pine-apples  raised  in 
Europe  were  by  M.  la  Cour  of  Leyden,  about  the  middle  of  the  seventeenth  century,  and 
it  is  said  to  have  been  first  cultivated  in  England  by  Sir  Matthew  Decker  of  Richmond. 
In  Kensington  Palace  there  is  a  picture  in  which  Charles  II.  is  represented  as  receiving 
a  pine-apple  from  his  gardener,  Rose,  who  is  presenting  it  on  his  knees. 

2723.  Atpresent,  pine-apples  may  be  procured  any  day  of  the  year  in  London,  with  more 
certainty  than  in  their  native  countries,  and  of  late  their  price  has  been  very  much  reduced. 
It  derives  its  name,  probably,  from  the  resemblance  which  the  form  of  the  fruit  bears  to 
that  of  the  cone  of  the  pine.  This  fruit  is  formed  of  many  clustered  tubercles,  supporting 
crimson  flowers :  on  the  summit  stands  a  crown  of  clustered  leaves.  WTiile  the  fruit  is 

growing,  spines  shoot  out  on  all  sides,  but  as  it  approaches  maturity,  these  become  di-y  and 
soft.  It  should  be  cut  a  little  before  it  is  quite  ripe,  and  kept  a  few  days.  The  largest 
pine-apple  ever  grown  in  this  kingdom  was  cut  lately  from  the  hothouse  of  John  Edwards, 
Esq.,  of  Rheda,  Glamorganshire,  and  was  presented  to  the  King  at  Windsor.  It  weighed 
14  lbs.  12  oz.  avoirdupois,  was  12|  inches  high,  exclusive  of  the  crown,  and  26  inches  in 
circumference.  It  is  the  first  of  dessert  fruits,  and  is  likewise  preserved  in  sugar,  and 
made  into  marmalade.  The  malic  and  citric  acids,  which  give  to  the  juices  when  fully 
ripe  their  exquisite  flavour,  are  abundant  before  maturity ;  the  unripe  juice  is  said 
even  to  have  caustic  properties,  and  at  all  times  is  so  powerful  as  to  corrode  the  knives 
with  which  the  fruit  is  cut.  In  England  after  the  crown  has  been  twisted  off,  the  fruit  is 
cut  in  horizontal  slices ;  but  in  the  West  Indies  it  is  cut  obliquely  in  the  direction  of  the 
pips. 

SrasECT.  2.  —  Grape  (  Vitis  vim/era,  Linn.). 

2724.  Next  to  the  pine-apple,  grapes,  when  in  perfection,  have  always  been  considered 
the  most  delicious  fruit  for  the  dessert. 

2725.  The  early  history  of  the  vine  is  involved  in  the  same  obscurity  as  that  of  most  of 
our  vegetable  productions.  Its  antiquity  is  unknown  :  but  from  the  Scriptures  we  learn 
that  its  cultivation  was  of  very  early  date.  Bacchus  was  imagined  to  have  taught  its  use 
in  making  wine,  and  was  in  consequence  elevated  to  the  rank  of  a  god.  Humi)oldt  says 
that  the  vine  now  cultivated  in  Europe  grows  wild  on  the  banks  of  the  Caspian  Sea,  and 
in  Armenia,  which  countries  and  Persia  are  probably  its  native  place.  From  Asia  it 
passed  into  Greece  and  Egypt,  and  thence  into  Italy  and  the  rest  of  Europe.  The  Romans 
planted  it  on  the  banks  of  the  Rhine  ;  and  France,  now  so  remarkable  for  the  excellence 
of  its  grapes,  possessed  none  in  the  time  of  Strabo.  It  appears  to  have  been  brought  into 
England  towards  the  close  of  the  Roman  power,  and  in  the  time  of  the  Anglo-Saxons  it 
was  cultivated  in  several  parts  of  England ;  afterwards,  while  the  monasteries  existed, 
few  of  them  were  without  their  vineyard. 

It  is  a  curious  and  interesting  fact,  which  we  shall  enlarge  upon  in  our  account  of 
wines,  that  in  ancient  times  large  quantities  of  wine  were  annually  made  in  Britain.  This 
has  been  supposed  by  some  to  indicate  a  change  in  our  climate,  —  an  opinion,  however, 
which  is  not  sufficiently  supported. 

2726.  The  grape  vine  has  a  limited  range  of  latitude,  extending  from  the  twenty-first  to 
the  fiftieth  degree  of  N.  latitude.  Some  varieties  of  it  are  found  wild  in  America,  par- 

ticularly on  the  banks  of  the  Ohio,  where  the  French  settlers  have  made  tolerable  wine 
from  it  It  is  also  cultivated  in  the  same  situation  in  the  southern  hemisphere,  in  South 
America,  the  Cape  of  Good  Hope,  and  Australia. 

2727.  Abundance  of  grapes  ripen  against  walls  in  England  at  present,  but  the  best  sorts 
are  raised  in  vineries  and  hothouses  ;  the  former  are  so  common  that  there  is  scarcely  a 
kitchen-garden  worth  notice  without  one  ;  and,  with  the  improvements  of  modern  garden- 

ing, our  hothouse  grapes  are  not  inferior  in  flavour  to  those  produced  in  any  part  of  the world. 
2728.  The  luxuriance  and  size  of  the  vine  in  warm  climates  is  so  great  that  it  would 

scarcely  be  credited  here,  were  it  not  well  authenticated.  Strabo  relates  that  some 
bunches  of  grapes  in  Italy  were  a  yard  across.  Bunches  have  been  grown  in  Syria  forty 
pounds  in  weight,  but  these  are  of  a  distinct  species  of  grape.  In  England  the  bunches 
are  usually  from  two  to  seven  pounds,  but  they  have  been  known  to  reach  nineteen 
pounds. 
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The  great  vine  at  Hampton  Court,  planted  in  17G9,  of  the  variety  called  black  Ham- 
burgh, occupies  a  space  of  116  square  yards,  and  has  a  stem  thirteen  inches  in  circumfer- 

ence: one  branch  is  114  feet  long  ;  it  is  a  most  productive  bearer,  having  seldom  fewer 
than  2000  bunches  upon  it  every  season,  each  weighing  a  pound  on  an  average,  or  in  all nearly  a  ton.  Its  parent,  still  existing  in  Valentme  House  in  Essex,  planted  in  1758  is 
still  larger,  and  nearly  as  productive.  ' 

2729.  The  varieties  of  grapes  are  extremely  numerous  ;  vine-growers  enumerate  in  their 
catalogues  nearly  three  hundred,  of  which  between  fifty  and  sixty  are  cultivated  in  Britam. 
These  are  classed  according  to  the  form  and  coloui-  of  the  fruit,  and  are  thus  stated  by 
Professor  Burnett,  in  his  "  Outlines  of  Botany :  "  1.  the  round  black  or  purple  grapes ;  the 
grapes  from  which  port  wine  is  made  belong  to  these  ;  2.  the  long  black  ones',  to which  belong  the  Hamburgh  grapes  ;  3.  the  round  white  or  green  grapes  ;  4.  the  long 
white  and  green  ones  ;  to  the  two  last  belong  those  brought  from  Portugal  and  Spain, 
packed  in  earthen  jars  ;  5.  the  grapes  of  any  other  colours,  such  as  red,  roseate,  bluel 
greyish,  or  variegated  in  stripes.  ' 

2730.  Of  the  round  black  grapes,  the  most  esteemed  are  the  Damascus,  the  black  Lisbon, 
the  Muscat  or  purple  Constantia,  and  the  black  Morocco.  The  claret  grape  is  remarkable 
for  its  juicy  pulp,  being  of  a  deep  purple  or  blood  colour,  whilst  in  the  others  the  dark 
tint  is  confined  to  the  skin.  The  Ascalon  or  black  Corinth,  when  dried,  constitutes  the currants  of  commerce. 

2731.  Of  the  long  black  grapes,  the  best  are  Muscadel,  the  Burgimdy,  the  purple  Ham- burgh, the  black  raisin,  and  the  black  Palestine. 
2732.  Of  the  round  white  grapes,  the  amber  Muscadine,  the  malmsey  Muscadine,  the 

white  Muscadine,  the  Pearl  drop,  and  the  white  Constantia  are  all  excellent.  The  white 
Corinth  or  Ascalon  is  often  without  pips,  and  when  dried  is  known  as  Sultana  raisins. 

2733.  Of  the  long  white  grapes,  the  white  Sokars,  the  white  Muscat,  the  Morillon  or 
genuine  Tokay,  the  white  raisin,  and  others  might  be  mentioned.  The  Verdelho,  from 

■which  Madeira  is  made,  is  an  excellent  grape,  but  the  stones  should  be  rejected,  as  they are  said  to  be  deleterious  when  eaten. 

2734.  Of  the  fancy  grapes,  the  red  Muscat,  the  blue  Tokay,  the  striped  Aleppo,  and 
the  variegated  Chasselas,  are  all  worthy  of  cultivation. 

2735.  Switzer  informs  us  that  it  is  to  Lord  Capel  and  Sir  William  Temple  we  owe  that 
collection  of  good  grapes  now  so  plentiful  in  England.  The  latter  brought  over  the 
■Chasselas  and  Frontignan,  Amboyna,  Burgundy,  black  Muscat,  and  grizzly  Frontignan, 
and  distributed  them  among  the  nurserymen,  nobility,  and  gentry. 

2736.  Grapes  for  the  dessert  should  be  of  a  fine  flavour,  thin-skinned,  sweet,  and  juicy. 
There  is  a  superior  richness  in  the  black,  blue,  and  red  Frontignans,  and  there  is  a  peculiar 
delicacy  in  the  flesh  of  the  white  sweet  water,  which  is  also  remarkably  thin-skinned  with 
large  berries.  Grapes  of  the  green  and  black  sorts  are  imported  from  Portugal,  and  like- 

wise from  Malaga,  and  other  parts  of  Spain,  packed  in  large  earthen  jars  having  the 

interstices  filled  up  with  chafi',  and  the  lids  cemented  down.  They  arrive  here  in  little 
less  than  a  week  by  the  steam  packets.  This  method  of  preserving  grapes  was  known 
to  the  Romans,  and  is  described  by  Columella.  Grapes  are  also  brought  from  Hamburgh 
and  Frankenthal  and  sold  at  one  shilling,  and  even  eight  pence  per  pound :  arriving  in 
less  than  twenty-four  hours  from  Holland,  they  have  aU  the  plumpness  and  bloom  of  fresh 
gathered  fruit. 

2737.  Used  as  food,  grapes  are  extremely  nutritive  in  general,  and  very  wholesome 
if  quite  ripe.  They  are  better  eaten  with  bread,  as  is  the  case  in  France,  where  they  form 
a  frequent  breakfast  for  the  working  classes.  Of  the  juice  of  unripe  grapes,  a  pleasant 
cooling  summer  beverage  is  made  ;  but  the  fruit  should  not  be  eaten  in  that  state.  The 
chemical  composition  of  grape  juice  will  be  stated  when  treating  of  the  mode  of  making 
grape  wine. 

2738.  Raisins  are  grapes  that  have  been  allowed  to  shrivel  and  dry  partly  on  the  tree ; 
they  are  then  cut  off  and  dried  in  the  sun  :  hence  they  are  sometimes  called  sun  raisins, 
to  distinguish  them  from  others  dried  in  ovens.  They  are  also  called  jar  raisins,  because 
they  come  to  us  in  jars.  By  drying  they  lose  about  two-thirds  of  their  weight,  and 
become  covered  with  a  saccharine  exudation.  Some  raisins  come  from  Spain,  Calabria, 

Smyrna,  &c.  The  Malaga  are  the  largest  and  most  highly  prized  for  the  table,  known 
here  generally  as  Muscatel,  and  sell  for  double  the  price  of  any  other.  They  are  the 
produce  of  the  provinces  of  Valentia  and  Grenada.  On  the  hills  round  Malaga  there 

are  ujjwards  of  7000  vineyards.  The  first  gathering  of  grapes  for  some  raisins  com- 
mences in  June  ;  from  those  gathered  in  September  Xcrcs  Secco,  or  sherry,  is  made, 

the  sack  of  Shakspeare  ;  and  a  third,  in  October  and  November,  produces  the  wine 
known  on  the  Continent  as  Malaga,  and  in  England  as  mountain.  Common  raisins  are 

made  from  various  kinds  of  grapes,  better  or  worse;  they  have  a  slight  degree  of  acidity, 
wliich  renders  them  less  agreeable  than  the  best. 

273'J.  Dried  currants,  so  much  used  in  Christmas  pies  and  puddings,  are  a  kind  of  little 
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raisins,  or  dried  grapes,  that  grow  in,  and  arc  bronglit  from  the  Ionian  Islands.  The  chief 
place  from  which  they  were  formerly  imported  was  the  Morea  or  the  Isthmus  of  Corinth, 
whence  the  name,  corinths.  converted  into  citrnnils. 

2740.  The  island  of  Zante  is  the  chief  place  from  which  currants  are  now  brought ; 
some  are  from  Cephalonia  and  Ithaca.  When  they  are  collected  in  August  from  tlie  vines, 
which  grow  quite  low,  they  are  spread  out  and  dried  in  the  sun,  and  then  packed  in 
casks  quite  close  till  they  are  wanted.  They  get  thus  so  fixed  together  that  they  require 
to  be  dug  out  with  an  iron  instrument.  See  farther  on  the  subject  of  grapes  in 

Book  VIII.  Chap.  IV.  "  On  Wines." 

SuBSECT.  3.  —  Melon  (^Cucumis  Melo,  Linn.). 

2741.  The  flesh  of  this  fruit  is  very  delicious,  being  succulent,  cool,  and  high- flavoured. 
With  us  it  is  used  only  at  the  dessert,  and  is  generally  eaten  with  sugar,  ginger,  or 
pepper ;  but  in  France  it  is  likewise  served  up  at  dinner  as  a  sauce  for  boiled  meats.  It 
grows  wild  in  Tartary,  and  has  been  lately  found  in  abundance  on  the  sandy  plains  of 
Icypoor.  It  was  brought  originally  from  Asia  by  the  Romans,  and  is  said  to  haVe  been 
common  in  England  in  the  time  of  Edward  III.,  though  it  is  supposed  that  it  was  lost 
again,  as  well  as  the  cucumber,  during  the  wars  of  York  and  Lancaster. 

The  best  kind,  called  the  Cantaloupe  from  the  name  of  a  place  near  Rome  where 
it  was  first  cultivated  in  Europe,  is  a  native  of  Armenia,  where  it  grows  so  plentifully 
that  a  horse  load  may  be  bought  for  a  crown. 

Melons  require  a  high  temperature  to  raise  them  in  perfection  ;  and  though  no  country 
has  a  greater  variety  af  them  than  England,  yet  they  have  a  high  price  in  our  markets. 
In  France  they  are  grown  in  such  abundance  that  whole  villages  are  occupied  exclu- 

sively with  their  cultivation  ;  and  in  consequence  of  the  practice  which  the  people  have, 
their  culture  is  well  understood.  While  in  France  and  England  melons  are  grown  as 
articles  of  luxury,  in  some  parts  of  the  East  they  are  used  as  necessaries  of  life.  Niebuhr 
informs  us  that  in  Africa  melons  are  planted  in  the  fields,  and  that  they  are  used  by  all 
ranks  of  Arabians  as  common  food. 

2742.  But  although  the  melon  is  a  veri/  delicious  fruit,  it  is  not  one  of  the  most  wholesome ; 
and  the  coldness  of  its  nature  demands  that  it  should  be  accompanied  by  warm  and 
stimulating  condiments.  Large  melons  are  too  often  preferred  on  account  of  their  showy 
appearance  ;  but  the  small  ones,  when  ripe,  are  often  the  most  highly  flavoured.  There 
are  many  varieties  of  this  fruit  of  several  degrees  of  excellence.  When  a  melon  is  per- 

fectly fine,  it  is  full  without  any  vacuity  ;  this  is  known  by  knocking  upon  it :  and  when 
cut,  the  flesh  should  be  dry,  no  water  running  out,  only  a  little  dew,  which  should  be  of 
a  fine  reddish  colour. 

27J3.  The  water  melon  requires  a  warm  climate  to  bring  it  to  perfection  in  the  open  air.  Its  sweet  and 
succulent  flesli,  and  gratefully  cool  juice,  render  it  particularly  agreeable  in  those  countries  where  it  grows 
abundantly.  The  juice  is  sucked  out  by  a  hole  made  in  the  rind.  In  Upper  Egypt,  whole  districts  on 
the  b.inks  of  rivers  are  planted  with  water  melons  ;  they  grow  in  sand.  The  Egyptians  cat  them  in  such 
abundance  that  tliey  would  seem  to  be  almost  their  only  meat  and  drink,  and  tliey  Ibnn  their  most  common 
medicine  in  cases  of  ardent  fever ;  but  Hasselquist  recommends  caution  in  their  use,  "as  they  chilled  his 
stomach  like  ice."  The  fruit  often  grows  to  a  large  size  in  this  country  ;  but  in  Seneg.il  one  has  been  known to  weigh  sixty  pounds.  In  some  parts  if  India  where  rain  does  not  fall  for  fifteen  months,  water  melons 
sometimes  weigh  from  fifteen  to  seventy  pounds.  They  were  introduced  into  England  with  the  common 
melon,  but  arc  seldom  cultivated,  .as  Ihe  juice,  though  usefid  in  a  warm  climate,  is  insipid.  One  kind  of 
water  melon  is  pickled  like  gherkins,  and  is  mucli  used  by  the  French  cooks  in  their  Iricassees  ;  it  is  also sometimes  baked  in  sweet  wine. 

SuBSECT.  4. —  Cucumber  (^Cucumis  salivus,  Linn.). 

2744.  TTiis  frt'it  is  allied  to  the  melmi,  though  far  inferior  in  point  of  flavour.  It  appears 
to  have  been  cultivated  at  a  very  early  period,  for  it  is  mentioned  in  the  Mosaic  history 
as  one  of  the  fruits  which  the  Israelites  enjoyed  in  Egypt,  and  of  which  they  regretted 
the  loss.  We  are  informed  by  travellers  that  it,  together  with  other  fruits  of  this  class, 
still  forms  a  great  part  of  the  food  of  the  people  in  Egypt.  Bishop  Ileber  saw  them 
raised  in  India  beyond  the  Ganges,  and  Hurckhai'dt  observed  them  in  Palestine.  Pliny 
mentions  them  as  growing  in  great  quantities  in  Africa.  It  was  a  very  great  favourite 
among  the  Romans,  who  raised  them  by  artificial  heat,  and  they  were  introduced  into 
England  together  with  the  melon. 

2745.  Cucumbers  are  chicjly  used  as  salad  with  meal  or  fish,  and  tjourig  ones  are  pickled 
under  the  name  oi  gherkins.  They  are  cold,  and  more  diilicult  of  digestion  than  most 
vegetables  when  eaten  raw  ;  and  they  are  generally  dressed  with  pepper,  vinegar,  and 
oil,  chiefly  with  a  view  to  correct  their  cold  qualities.  Cucumbers  are  now  much  less 
used  in  their  natural  state  than  formerly  among  wealthy  families;  but  they  are  in  request 
for  stews  and  made  dishes,  and  when  preserved  they  are  esteemed  one  of  the  most  agree- 

able sweetmeats.    They  are  excellent,  and  more  wholesome,  when  stewed  with  gravy K  k 
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The  expressed  jui6e  of  the  cucumber  is  employed  as  a  cosmetic,  giving  a  pleasant  supple- ness to  the  skin,  and  it  enters  into  the  composition  of  several  French  pomades. 

StTBSECT.  5.  —  Fig  (JFicus  Carica). 

2746.  The  Jig  tree  is  a  native  of  Asia,  and  was  known  to  the  Israelites,  as  we  learn  from 
the  Scriptures.  The  fruit  appears  to  have  formed  a  principal  article  of  food  among  the inhabitants  of  ancient  Syria  and  Greece,  and  was  so  much  esteemed  for  its  nutritive 
qualities,  that  it  was  considered  as  an  emblem  of  fruitfulness.  Like  the  cerealia  it 
enjoys  a  considerable  range  of  latitude. 

Dried  figs  and  barley  bread  is  a  general  food  among  the  lower  classes  of  Greece  in  the 
present  day.  In  the  northern  parts  of  France  there  are  many  fig  gardens  ;  but  it  is  not 
generally  cultivated  in  England,  except  on  waUs,  or  in  the  hothouse,  the  climate  bemg 
scarcely  warm  enough  to  admit  of  its  flourishing  as  a  standard  in  the  open  air ;  never- 

theless it  will  ripen  its  fruit  in  some  open  situations  in  the  south  part  of  England.  There 
is  an  orchard  of  fig  trees  at  Tarring,  near  Worthing,  where  the  fruit  ripens  nearly  as  well 
as  in  S^iain,  and  the  trees  are  exceedingly  productive.  There  are  also  some  fig  trees 
above  thirty  feet  high  in  the  gardens  at  Arundel  Castle.  Figs  grow  likewise  in  some 
other  places,  and  there  is  no  doubt  that  they  could  be  easily  raised  for  fruit  on  the  coast 
of  Sussex,  if  sulBcient  attention  were  paid  to  that  object.  It  is  generally  supposed  that  the 
fig  was  not  planted  in  England  before  the  reign  of  Henry  VIII.,  when  the  arts  began  to 
be  encouraged,  and  noblemen's  houses  first  put  on  the  air  of  Italian  magnificence.  There 
are  at  present  some  fig  trees  in  the  Episcopal  Gardens  at  Lambeth,  said  to  have  been 
planted  by  Cardinal  Pole ;  and  at  Oxford,  in  the  Botanic  Garden  of  the  Regius  Professor 
of  Hebrew,  there  is  a  fig  tree  which  was  brought  from  the  East,  and  planted  by  Dr.  Pocock 
in  1648. 

2747.  TIlb  fig  contains  a  large  portion  of  sugar  without  acidity  or  oiliness,  and  is  of 
easier  digestion  than  any  other  of  the  sweet  fruits.    They  are  considered  to  be  laxative. 

2748.  The  best  dried  kinds  come  from  Turkey,  Italy,  Provence,  and  Spain.  Smyrna  is 
a  great  mart ;  but  the  figs  of  the  Grecian  Archipelago  are  inferior  to  those  of  Europe.  Figs 
are  prepared  by  dipping  the  ripe  fruit  in  a  scalding  hot  ley  made  of  the  ashes  of  the  fig  tree, 
and  then  dried  in  the  sun,  or  in  ovens,  and  packed  very  close  in  chests.  In  the  Canaries, 
Portugal,  and  the  Grecian  islands,  they  make  a  kind  of  brandy  from  them. 

In  medicine,  figs  are  employed  as  emollient  cataplasms  and  pectoral  decoctions. 

SuBSECT.  6. —  Tamarind  {Tamarindus  Indica). 

2749.  The  tamarind  is  the  fruit  or  rather  pod  of  a  tree  which  is  a  native  of  the  East 
and  West  Indies,  and  thrives  also  in  Egypt,  Palestine,  and  Arabia.  In  the  countries 
where  it  is  produced  it  forms  occasionally  an  article  of  food,  in  the  form  of  confectionery, 
and  is  esteemed  on  account  of  its  pleasant  acid  and  cooling  qualities,  so  useful  in  a  warm 
climate.  The  pod  consists  of  two  parts ;  the  outer  is  fleshy,  and  the  inner  thin  as  the 
finest  parchment :  between  these  two  there  is  a  space  of  about  a  quarter  of  an  inch,  which 
is  filled  up  with  a  soft  pulpy  substance,  of  a  tart  but  agreeable  taste ;  this,  and  the  seeds 
which  are  inclosed  in.  the  inner  pod  are  fastened  together  by  many  slender  fibres  from 
the  woody  stalk  which  runs  through  the  pod.  The  tree  is  common  in  Jamaica,  is  ex- 

tremely beautiful,  and  grows  to  a  great  size,  with  large  spreading  branches,  and  a  thick 
and  luxuriant  foliage.  The  pods  are  gathered  when  ripe,  freed  from  the  shelly  frag- 

ments, and  placed  in  layers  in  a  cask  ;  boiling  syrup  is  then  poured  over  them  till  the 
cask  is  filled ;  the  syrup  pervades  every  part  quite  to  the  bottom,  and  when  cool  the 
heads  of  the  casks  are  fixed  down  for  sale.  The  more  elegant  method,  however,  is  to 
clarify  the  juice  of  the  fruit  with  the  white  of  eggs,  and  form  it  with  sugar  into  a  clear 
transparent  syrup ;  this  or  the  fruit  supplies  an  agreeable  and  cooling  beverage.  The 
East  India  tamarinds  are  generally  preserved  by  putting  alternate  layers  of  tamarinds 
and  powdered  sugar  into  a  stone  jar,  by  which  means  the  fruit  retains  more  of  its 
natural  taste  and  appearance.  They  are  also  sent  fi'om  the  East  Indies  in  their  natural 
state  without  sugar ;  but  except  these  are  kept  in  very  close  jars  they  are  apt  to  get 
musty. 

2750.  According  to  Vauquelin,  tamarinds  contain  in  the  pulp,  independent  of  the  sugar 
used  to  preserve  it,  super-tartrate  of  potassa,  gum,  jelly,  citric  acid,  tartaric  acid,  malic 
acid,  and  a  feculent  matter.  The  acid  taste  depends  chiefly  upon  the  citric  acid,  the 
quantity  of  that  being  the  greatest. 
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2751.  These  are  seeds  or  fruits  rather  dry,  and  not  fleshy  or  pulpy,  inclosed  in  a  hard 
■n-oody  shell  or  husk.  Nuts  of  various  kinds  are  spoken  of  as  much  employed  for  food  in 
ancient  times,  and  they  still  furnish  in  some  countries  a  considerable  source  of  aliment. 

27.52.  Hie  edible  part  or  kernel  usually  contains  a  good  deal  of  oil,  and  although  they 
are  nutritive,  they  are  less  digestible  than  most  other  vegetable  substances.  The  prin- 

cipal fruits  of  this  class  used  as  food  in  England  are  the  -walnut,  chesnut,  and  filbert, 
grown  in  England,  to  which  we  may  add  the  acorn,  the  exotics  cocoa  nut,  cashew  nut, 
and  pistachio  nut. 

SuBSECT.  1. —  Walnut  (Juglans  regia,  Linn.). 

2753.  The  walnut  is  a  native  of  Persia,  the  Caucasus,  and  China,  but  was  introduced 
to  this  kingdom  from  France. 

2754.  The  ripe  kernel  is  brought  to  the  dessert  on  account  of  its  agreeable  flavour;  and 
the  fruit  is  also  much  used  in  the  green  state,  before  the  stone  hardens,  as  a  pickle.  In 
Spain  grated  walnuts  are  employed  in  tarts  and  other  dishes.  The  walnut  abounds  in 
oil,  which  is  expressed,  and  which,  being  of  a  higlily  drying  nature,  and  very  limpid,  is 
much  employed  for  delicate  painting.  This  on  the  Continent  is  sometimes  used  as  a  sub- 

stitute for  olive  oil  in  cooking,  but  is  very  apt  to  turn  rancid.  It  is  also  manufactured 
into  a  kind  of  soap.  The  marc,  or  refuse  matter  after  the  oil  is  extracted,  proves  very 
nutritious  for  poultry  or  other  domestic  animals ;  in  Switzerland  this  is  eaten  by  poor 
people  under  the  name  of  pain  amer. 

2755.  The  sap  of  the  walnut  tree  is  vei"y  saccharine,  and  sugar  may  be  made  from  it 
by  evaporation ;  it  may  also  be  fermented  into  a  kind  of  wine.  The  leaves  and  green 
husks  afford  an  extract  by  maceration  in  warm  water  that  acts  as  a  very  permanent 
brown  dye  for  staining  hair,  wool,  and  wood,  and  is  said  to  be  employed  by  the  gypsies 
to  give  a  dark  colour  to  children  whom  they  have  stolen. 

SuBSECT.  2. —  Chesnut  (Fagus  Castanea,  Lirm.'). 
2756.  The  chesnut  was  known  to  the  Romans,  who  called  it  Castanea,  from  a  city  of 

that  name  in  Thessaly,  whence  they  first  procured  it ;  and  it  was  grown  abundantly  by 
the  ancients,  and  much  used  as  food.  It  is  so  common  in  Italy  and  France  that  it  is 
often  considered  to  be  a  native  of  these  countries.  The  chesnut  lives  to  a  very  great 
age,  and  form  some  of  the  oldest  trees  in  the  world ;  as  the  celebrated  one  mentioned  by 
Brydone  on  Mount  Etna,  under  which  a  hundred  horsemen  are  said  once  to  have  taken 
shelter  ;  that  at  Fortworth  in  Gloucestershire  ;  and  one  at  Marsham,  calculated  to  be  1100 
years  old.  This  tree  was  probably  introduced  into  England  by  the  Romans.  It  grows 
commonly  in  the  warmer  parts  of  Britain ;  but  the  fruit  seldom  comes  to  maturity  in 
Scotland. 

2757.  In  the  southern  parts  of  the  Continent,  chesnuts  form  a  very  large  portion  of 
the  food  of  the  labouring  classes,  who,  besides  eating  them  both  raw  and  roasted,  make 
puddings  of  them,  and  polenta  for  pastry.  BoUed  chesnuts  and  milk  form  a  common 
breakfast  among  the  peasantry  in  the  south  of  France  ;  and  in  Corsica,  as  well  as  several 
districts  of  Spain,  they  are  cooked  in  various  ways.  Mr.  Phillips  says  {Pomarium  Brit. 
p.  95.)  "chesnuts  stewed  with  cream  make  a  much  admired  dish,  and  many  families 
prefer  them  to  all  other  stuffings  for  turkeys  :  they  make  an  excellent  soup,  and  I  have  no 

'  doubt  but  that  chesnuts  might  be  advantageously  used  in  cooking,  so  as  to  make  many 
agreeable  and  wholesome  dishes.  I  have  had  them  stewed  and  brought  to  table  with  salt 
fish,  when  they  have  been  much  admired  ;  but  it  is  exceedingly  difficult  to  introduce  any 

:  article  as  food  that  has  not  been  established  by  long  custom  ;  and  it  is  not  more  strange 
than  true,  that  the  difficulty  increases  if  the  object  be  economy." 

2578.  The  chesnuts  that  grow  commonly  in  this  country  are  inferior  in  size  and  per- 
■  fection  to  those  which  are  imported  from  Spain,  Portugal,  and  Italy  :  these  are  frequently 
kiln-dried,  to  prevent  germination  in  the  passage.    In  Britain,  little  use  is  made  of  the 

'  chesnut  except  at  the  dessert,  for  which  it  is  roasted,  when  it  becomes  farinaceous  or 
1  mealy,  like  a  sweet  potato. 

2759.  It  is,  indeed,  the  most  farinaceous  and  the  least  oily  of  all  the  nuts,  and 
I  therefore  it  is  the  most  easy  of  digestion  ;  but  raw  chesnuts  are  not  digestible  by  every 1  one. 

27G0.  The  In-e  called  the  horse-chcsnut.  from  tlfc  resemblance  of  its  fruit  to  that  of  tlie  clicsnut,  is  very 1  difforent.  Its  fruits  are  astringent  and  bitter,  and  unfit  for  liiim.in  food  ;  nevertlieless,  tlioy  contain  so  mncli 
I  rarmaccous  matter,  that  tlicy  are  very  nutritious  to  some  animals,  and  liorscs  and  deer  devour  tliem  greeiiily. 

1  lipy  arc  likewise  detergent,  and  have  hi  en  used  as  a  substitute  for  soap.  A  patent  was  t>iken  out  sonio 
'  year,  ago  for  preparing  starch  from  them,  by  which  much  esculent  grain  might  be  saved K  k  2 
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SuBSECT.  3.  —  Hazel  Nuts  and  Filberts  (^Conjhs  Avellana,  Linn.). 

2761.  The  covimoji  hazel  is  the  wild,  and  the  filbert  the  cultivated  state,  of  the  same  tree. 
The  hazel  is  found  wild,  not  only  in  forests  and  hedges,  in  dingles  and  ravines,  but  occurs 
in  extensive  tracts  in  the  more  northern  and  mountainous  parts  of  the  country.  It  was  • 
formerly  one  of  the  most  abundant  of  those  trees  which  are  indigenous  in  this  island.  It 
is  seldom  cultivated  as  a  fruit  tree,  though  perhaps  its  nuts  are  superior  in  flavour  to  the 
others.  The  Spanish  nuts  imported  are  a  superior  kind  ;  but  they  are  somewhat  oily,  and 
rather  indigestible.  Filberts,  both  the  red  and  the  white,  and  the  cob  nut,  are  supposed 
to  be  merely  varieties  of  the  common  hazel,  which  have  been  produced,  partly  by  the 
superiority  of  soil  and  climate,  and  partly  by  culture.  They  were  originally  brought  out 
of  Greece  to  Italy,  from  whence  they  have  found  their  way  to  Holland,  and  from  that  to 
England.  It  is  supposed  that,  within  a  few  miles  of  Maidstone,  in  Kent,  there  are  more 
filberts  growing  than  in  all  England  besides ;  and  it  is  from  that  place  that  the  London 
market  is  supplied.  The  filbert  is  longer  than  the  common  nut,  though  of  the  same  thick- 

ness, and  has  a  larger  kernel.  The  cob  nut  is  a  still  larger  variety,  and  is  roundish. 
Filberts  are  more  esteemed  at  the  dessert  than  common  nuts,  and  are  generally  eaten  with 
salt.    They  are  very  free  from  oil,  and  disagree  with  few  persons. 

SuBSECT.  4.  —  Cocoa  Nut. 

2762.  This  magnificent  nut  is  the  produce  of  one  of  the  palms  (_Cocos  nuci/era)  which 
grows  wild  abundantly  in  the  eastern  parts  of  Asia  and  the  islands  of  the  Indian  seas,  from 
which  it  has  been  introduced  into  every  part  of  the  tropical  regions,  the  property  which 
the  fruit  has  of  not  being  destroyed  by  sea  water  favouring  its  transportation.  The  tree, 
like  the  rest  of  the  palms,  is  tall  and  straight,  being  from  thirty  to  sixty  feet  in  height, 
and  sometimes  more,  having  the  leaves  only  at  the  top,  and  the  nuts  hanging  in  bunches 
of  about  a  dozen  each  under  the  leaves :  one  tree,  in  a  good  soil,  has  sometimes  a  himdred 
cocoa  nuts  annually.  Some  trees  will  bear ■  blossoms  every  four  or  five  weeks;  hence 
there  are  generally  fresh  flowers  and  ripe  nuts  on  the  tree  at  the  same  time.  The  tree 
will  continue  to  flourish  for  a  century. 

2763.  The  fruit  is  covered  externally  by  a  thin  tough  rind,  of  a  brownish-red  colour. 
Immediately  within  this  is  a  quantity  of  tough  fibres,  (fig.  516.);  and  in 
the  midst  is  inclosed  the  nut  itself,  which  consists  of  a  very  hard  shell, 
containing  a  kernel  of  a  white  substance,  being  itself  hollow.  The 
kernel  in  its  fresh  state  is  very  nutritive,  containing  a  good  deal  of 
fixed  oil :  it  is  eaten  raw,  or  made  into  cakes  or  fritters  when  rasped ; 
but,  when  it  arrives  in  England,  it  is  generally  dry  and  indigestible. 
While  the  nut  is  green,  the  whole  of  the  shell  is  filled  with  a  juice 
called  the  milk,  which  is  agreeably  sweet  and  refreshing.  When  this 
can  be  procured,  in  its  native  country,  it  forms  a  delicious  beverage  ; 

Fig.5\G.  it  is  used  as  milk  with  cofi"ee,  and  is  employed  for  custards,  blanc- 
mange, &c.,  but  it  is  seldom  found  in  any  quantity  in  the  cocoa  nuts  brought  to  England : 

a  large  nut,  when  fresh,  will  give  half  a  pint  of  milk.  WTien  it  is  very  young,  the  pulp 
is  so  soft  that  it  may  be  eaten  with  a  spoon,  and,  with  a  little  Madeira  wine  and  lime 
juice,  is  excellent.  When  about  a  quarter  ripe,  the  shell  is  thin,  and  so  transparent  that 
it  is  used  to  hold  a  light  by  way  of  a  lantern  :  there  are  three  holes  in  it,  which  gives  it 

somewhat  the  appearance  of  a  monkey's  head  ;  from  one  of  these  the  germ  or  young  plant 
rises  when  the  nut  is  planted  in  the  ground.  The  oil  obtained  by  pressure  from  the 
kernel  is  used  for  burning  in  lamps. 

'2764.  Perhaps  no  tree  furnishes  so  mnny  useful  pyorlticts  as  the  coe.na,  .mil,  where  it  exists  in  abundance,  it 
seems  to  supply  almost  all  the  necessaries  of  life.  The  wooiiy  shell  of  the  trunk,  when  of  ccmsiderablc  age, 
is  tough  and  durable,  and  is  employed  in  building  huts  ;  it  is  sometimes  so  hard  iis  even  to  be  capable  of 
receiving  a  very  fine  polish.  The  terminal  leaf  buds  .it  the  top  of  the  tree  are  very  tender  and  delicate,  and, 
when  boiled,  resemble  cabbage  :  they  are  pickled  with  vinegar ;  but  they  can  be  had  only  at  the  expense  of 
the  tree,  which  dies  if  they  are  cut  off.  The  bases  of  the  leaf-stalks  afford  a  reticulated  sulistance,  like  gauze, 
th.at  is  used  by  the  Indians  for  coverings  for  cradles  and  for  strainers.  The  leaves  themselves  .-ire  used  for thatching  houses,  and  ceilings  .are  formed  of  them.  V.irious  articles  are  also  manufactured  from  them,  as 
baskets  and  wicker-work  ;  also  masks  to  protect  tlie  face  from  the  sun:  when  young  they  are  tr.ansparent, 
have  a  fine  texture  like  satin,  and  .are  used  for  making  lanterns ;  they  are  also  employed  for  writing  upon  by 
Bcr.itching  with  a  pointed  iron  iiistnunent.  Of  the  smalll  eaves  baskets  for  catching  fish  .are  m.ade :  also  combs 
and  brooms.  They  serve  also  for  fuel,  .and  for  torchiis  in  travelling,  and  to  keep  olT  wild  bi'.asis  ;  their  .ashes, 
which  contain  much  alkali,. are  useii  for  washing  or  for  makiu;,'  snap.  Tlie  centred  rib  of  the  leaf  is  employed 
for  oars  •  and  the  end  of  it,  well  bruised,  answers  as  a  broom  or  a  brush  for  whitewashing.  The  fibrous 
coverings  of  the  blossoms  are  made  into  aprons  or  petticoats  for  women.  The  fibres  in  the  nut  afford  a  mate- 

rial of  which  ropes  and  strong  cables  .ire  twisted,  which  endure  in  salt  water  much  better  than  those  of  hemp, 
aiid  are  even  employed  in  manufacturing  coarse  sail-cloth:  they  are  likewise  used  for  slufling  mattresses, 
cushions  &c  'i'he  iTiarc,  or  reluse  of  the  nut  after  the  oil  is  expressed,  serves  as  food  for  rattle;  .and  the 
roots  of  the  tree  are  sometimes  chewed  bv  the  Indians  instead  of  .areca  or  beetle  m.t.  Of  the  shell  of  the  nut 
n  great  variety  of  drinking-cups,  ladles,  spoons,  and  vessels  of  various  kinds  ;ire  made,  rrom  the  sap  of  the 
tree  railed  toddy  arrack,  a  ferment "d  li(pior,  is  produced,  superior  to  that  from  rice.  W  lien  fresh  toddv  is 
boll'  d  over  a  slow  lire  It  thickens  into  a  sweet  luscious  substance,  named  Aimri/;  and,  if  this  is  farther  l>oiU-d. 
it  ft.rms  a  coa  se  brown  sugar,  cMvAjannenj,  which  is  ofteu  dried  into  round  cakes  for  keeping.    In  short. 
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there  is  no  part  of  the  tree  but  is  employed  for  some  useful  purpose,  and  it  is  certainly  one  of  the  most  valu- 
able gifts  bestowed  by  Providence  upon  the  inliabitants  of  tropical  climates  ;  and  yet,  with  respect  to  fruit, the  cocoa  nut  tree  is  one  of  the  least  productive  of  the  palm  tribe.  Anotlicr  species  of  this  class,  the  Seje 

palm  bears  8000  fruits' at  once  ;  a  single  spath  of  the  date  palm  contains  12,000  flowers,  each  of  which  should afford  one  fruit ;  and  in  a  third  species,  the  Alf07t$ia  Ainygdalitui,  there  is  the  enormous  number  of  207,000 
jiowers  on  each  spatii. 

2765.  The  cacao  nut,  pronounced,  improperly,  cocoa,  from  which  our  chocolate  is  made, 

is  a  very  different  fruit  from  that  just  described ;  and,  as  it  is  not  eaten  as  a  fruit,  -ne 
shall  reserve  our  account  of  it  to  the  description  of  "  Cocoa,  used  as  a  Beverage," 
Book  VIII.  Chap.  XII. 

Sdbsect.  5. — Date  (Phoenix  dactilifera,  Linn.) 

2766.  This  is  the  fruit  of  one  of  the  palm  tiibe,  and  forms  a  principal  part  of  the  food 
among  the  Arabs  and  inhabitants  on  the  margin  of  the  great  sandy  deserts  in  the  north 
of  Africa,  -where  there  is  scarcely  any  other  esculent  vegetable.  There,  this  majestic 
monarch  of  the  thirsty  land,  affording  the  only  shade  and  food  to  be  met  with,  is  hailed 
by  the  traveller  with  greater  pleasure  than,  perhaps,  any  tree  in  another  situation.  It 
shoots  up  a  single  straight  stem  to  the  height  of  fifty  or  sixty  feet,  and  then  throws  out 
a  magnificent  crown  of  leaves,  graceful  and  pinnated. 

2767.  The  fruit,  before  it  is  ripe,  is  somewhat  astringent,  but  when  thoroughly  mature 
it  is  excellent,  being  rich  in  sugar,  gum,  and  other  vegetable  matter,  with  little  acid  :  it 
is  extremely  agreeable  and  sweet,  and  affords  wholesome  nutriment.  If  required  to  be 
kept  or  transported  it  must  be  dried  in  the  sun.  The  Arabs  reduce  dates,  when  dried,  to 
a  kind  of  meal,  which  they  preserve  for  food  when  they  undertake  long  journeys  across 
the  deserts,  and  they  will  subsist  for  a  considerable  time  upon  date  bread. 

2768.  In  Egypt  an  agreeable  conserve  is  made  of  fresh  ripe  dates.  They  form  a  kind 
of  solid  paste  or  cake  of  them,  by  pressing  them  into  baskets  while  soft,  and  in  this  state 
they  are  brought  to  market,  and  cut  out  in  lumps,  which  are  sold  by  weight  for  the  daily 
food  of  the  inhabitants.  Mixed  with  water  they  also  compose  a  refreshing  drink.  The 
wood  and  leaves  of  the  date  tree  serve  for  many  of  the  same  uses  to  which  the  cocoa  nut 
palm  is  applied,  above  mentioned. 

2769.  Dr.  Clarke  observes  that  a  single  date  palm  will  bear  upwards  of  a  hundredweight, 
and  sometimes  between  two  and  three  hundredweight  of  dates  in  a  season  :  they  come  into 
bearing  at  about  from  six  to  ten  years  of  age,  and  are  fruitful  for  upwards  of  two  hundred 
years.  The  young  shoots  are  good  to  eat,  and  resemble  asparagus.  The  stem  of  the 
date  tree  likewise  affords  an  inferior  kind  of  sago  ;  and  from  its  juice  a  fermented  liquor 
is  made. 

2770.  Dates  are  imported  into  Britain  in  a  dried  state  from  Barbary  and  Egypt,  and, 
when  in  good  condition,  they  are  much  esteemed.  An  inferior  kind  has  lately  become 
common,  which  are  dried  hard,  and  have  little  or  no  flavour.  They  should  be  chosen 
large,  softish,  not  much  wrinkled,  of  a  reddish  yellow  colour  on  the  outside,  with  a  whitish 
nembrane  between  the  flesh  and  the  stone. 

ScTBSECT.  6. — Cashew  Nut  (^Anacardium  Occidentale,  Linn.) 
2771.  This  is  a  tropical  production.  The  nut  (fig.  517.),  which  a  good  deal  resembles 

the  walnut,  grows  at  the  end  of  the  fleshy,  pea-shaped  receptacle 
called  the  apple.  It  has  an  agreeable  sub-acid  taste,  and  may  be 
fermented  into  a  kind  of  wine.  The  juice  is  also  much  used  in 
the  West  Indies  for  making  punch  and  other  beverages. 
2772.  The  eatable  kernel  is  contained  within  two  shells,  and 

between  these  shells  there  is  a  thick  rust-coloured  liquor,  ex- 
tremely inflammable,  and  so  caustic  that  it  will  blister  the  skin : 

this  is  used  as  an  indelible  marking  ink  for  linen.  The 
kernel  is  of  a  very  fine  flavour,  preferable  to  the  walnut,  and 
employed  in  puddings  and  many  other  compositions  of  the  cook, 
abounding  in  a  delicious  milky  juice  when  fresh,  and  may  be 
eaten  raw,  roasted  or  pickled.  Some  also  grind  it  with  cacao 

in  making  chocolate,  the  flavour  of  which  it  is  said  to  improve. 
2773.  The  broken  nuts  are  used  for  steeping  in  old  Madeira  wines  to  improve  their 

flavour.    The  acrid  inflammable  oil  of  the  shell  should  be  burned  out  before  the  nut  is 
■  eaten  ;  for  if  incautiously  cracked  by  the  hands  or  teeth,  the  caustic  oil  will  blister  the 
lips,  and  excoriate  the  skin  where  it  touches.  It  is  said  that  the  milky  juice  of  the  tree 
itself,  obtained  by  tapping  or  incision,  forms  a  black  marking  ink  for  linen  that  cannot 
be  washed  out.    The  nuts  are  eaten  abundantly  by  the  negroes  in  Brazil. 

SuDSECT.  7 — Pistachio  Nuts  (Pisiachia  vera). 

2774.  These  nuts  are  brought  to  us  from  Sicily  and  Syria,  where  they  grow  upon  a 
kind  of  turpentine  tree.    They  %re  oblong  and  pointed,  about  the  size  and  shape  of  a Kk  3 
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filbert,  including  a  kernel  of  a  pale  greenish  colour.  Their  taste  is  very  agreeable,  much 
resembling  that  of  sweet  almonds  ;  but  they  are  sweeter,  have  more  flavour,  and  are  more 
oily;  hence  they  are  liable  to  become  rancid.  On  the  Continent,  in  places  where  they  are 
plentiful,  they  enter  into  the  composition  of  ragouts  and  various  dishes.  A  variety 
(P.  Atlantica)  is  slightly  acid,  and  is  made,  -with  dates,  into  cakes  by  the  Arabs. 

SuBSECT.  8. — Brazil  Nut. 

2775.  These  are  also  called  chesnuts  of  Brazil,  and  are  brought  to  us  from  Para.  They 
are  much  esteemed,  having  a  kernel  resembling  that  of  the  almond,  but  larger,  containing 
a  great  deal  of  oil,  and  tasting  more  like  the  hazel  nut.  The  kernel,  of  a  wedge-like  form, 
is  found  within  a  very  hard  shell,  as  large  as  a  child's  head,  -which  grows  in  clusters  of 
fifteen  or  twenty.  The  tree  which  produces  them  is  a  Juvia,  rising  to  the  height  of  100 
or  120  feet,  and  abounding  on  the  banks  of  the  Oronoco. 

SuBSECT.  9.  —  Acorn, 

2776.  The  acorn,  which  is  the  well-known  fruit  or  nut  of  the  oak  tree  {Quercus,  Linn.), 
formed  part  of  the  food  of  man  in  the  early  ages,  before  the  use  of  corn  was  known,  and 
fi-equent  allusion  is  made  to  this  circumstance  by  the  classic  writers.  They  are  seldom 
used  at  present,  except  for  the  fattening  of  hogs,  deer,  and  poultry. 

It  is  not  cert.nin  that  the  acorn  was  ever  employed  as  the  common  food  of  the  inhabitants  of  this  island, 
although  they  might  have  been  among  the  ancient  Brituns.  Oak  forests  in  the  time  of  the  Saxons  were 
much  prized,  chiefly  for  the  fruit,  which  was  useful  for  fattening  hogs,  the  flesh  of  which  was  the  principal 
food  of  the  people  at  that  time,  a  circumstance  attributable  to  the  great  rapidity  with  which  the  hog  multi- 

plies his  species,  and  the  little  preparation  required  for  its  maintenance. 
2777.  The  fattening  of  hogs  upon  acorns  was,  among  the  Saxons,  considered  as  an  important  part  of 

domestic  economy.  Droves  of  swme  were  fed  in  tlie  woods,  particularly  in  the  New  forest  of  Hampshire  and 
the  Wealds  of  Sussex.  This  right  whii  h  the  people  enjoyed  was  called  pannage ;  and  the  being  deprived  of 
it  by  William  the  Norman,  who  had  a  p.ission  for  converting  all  the  forests  into  hunting  grounds,  was  one  of 
the  public  griev.mces  which  was  redressed  by  Magna  Charta.  The  name  is  Saxon,  tscern  signifying  com  of 
the  oak. 

2778.  Tlie  taste  of  common  acorns  is  rougli  and  disagreeable,  and  they  are  astringent  and  difficult  of  diges- 
tion ;  even  the  hogs  who  feed  upon  them  should  go  at  large,  and  not  be  confined  to  the  stye.  Notwith- 

standing tliis  objectionable  quahty,  they  have,  in  times  of  famine  or  great  scarcity,  been  dried,  ground  into  meal, 
and  baked  as  bread  in  this  country  as  well  as  in  France,  and  it  is  said  that  they  are  still  used  in  Norway  and 
Sweden ;  but  they  are  there  lirst  boiled  in  water,  and  mixed  with  one  half  or  one  third  of  corn  flour,  in 
which  case  they  supply  a  nutritious  food.  Acorns  are  eaten  at  present  in  Spain,  where  they  were  long  con- 

sidered as  a  great  delicacy,  and  even  brought  to  the  dessert.  Cervantes  often  mentions  them  in  his  Don 
Quixote ;  but  the  Spanish  acorns  are  sweeter  than  those  of  England.  Some  of  the  South  American  oaks 
produce  acorns  which  are  mild  and  nutrilive.  Acorns  have  been  tried  as  a  substitute  for  coCfee,  roasted,  and 
naviug  a  little  butter  added  to  represent  the  oil  in  coffee  ;  but  they  are  not  reconunendable. 

Sect.  VIL 

BERRIES. 

2779.  The  name  of  berry  (Bacca)  is  given  to  certain  small  fruits  which  consist  of 
a  pericarpium  or  skin  full  of  juice  or  pulp,  and  seeds  disposed  throughout  the  pulp  with- 

out any  membranous  capsule  or  covering.  Almost  all  of  those  which  we  use  as  food 
grow  upon  shrubs  cultivated  in  gardens,  or  are  found  wild  on  mountains  or  heaths.  The 
most  useful  among  them  are  the  gooseberry,  the  currant,  the  raspberry,  cranberry,  and 
barberry,  to  which  may  be  added  the  strawberry. 

SxTBSECT.  1.  —  Gooseberry  {Ribes  Grossularia,  Linn.). 

2780.  This  is  perhaps  the  most  useful  of  our  fruits  known  by  the  name  of  berries. 
The  best  sorts  form  an  excellent  dessert  fruit  when  ripe,  and  in  their  green  or  immature 

state  they  are  employed  in  tarts,  sauces,  and  creams.  They  are  extremely  useful  when 

preserved,  as  they  easily  may  be,  throughout  the  winter.  See  Book  X.  Chap.  IV.  "  Pre- 
servation of  Food." 

2781.  The  gooseberry  is  a  native  of  cold  climates,  and  is  probably  indigenous  to  these 
islands,  or  it  has  been  long  naturalised  here,  being  foimd  occasionally  growing  wild  upon 
old  walls,  and  in  the  woods  and  hedges  in  Cambridgeshire  and  Norfolk.  It  may  be 

considered  as  peculiarly  an  English  fruit,  being  produced  in  greater  perfection  here  than 

in  any  part  of  the  world.  Foreigners  are  astonished  at  the  size  and  flavour  of  this  fruit 

among  us.  In  Norway  and  Sweden  the  seasons  are  too  rapid  for  its  full  developement. 
The  climate  of  Holland  and  some  parts  of  Germany  appear  to  suit  it,  and  the  pale  kinds 

were  first  brought  from  Flanders  in  the  time  of  Henry  \Ul.  It  grows  wild  in  many 

parts  of  Europe,  but  the  southern  parts  are  too  warm  for  it ;  although  it  is  found  in 
Piedmont,  the  fruit  is  astringent,  and  neglected.  It  is  scarcely  known  in  Italy  and 

Spain,  and  in  France  it  is  little  esteemed. 
2782.  In  its  uncullivalcd  state  it  is  a  small  berry,  and  it  has  been  brought  to  its  present 

state  of  perfection  by  the  skiU  of  English  and  Dutch  gardeners ;  it  may  be  easily  raised  m 
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every  cottage  garden.  The  largest,  and  finest  in  appearance,  are  grown  in  Lancashire, 
■where  prizes  are  given  for  producing  the  largest ;  and  the  size  of  some  shown  upon  these 
occasions  is  extraordinary,  weighing  an  ounce  or  an  ounce  and  a  half.  One  gooseberry, 
exhibited  in  1825,  weighed  31  dwt.  16  grains;  but  the  flavour  of  the  very  large  sorts  is 
inferior  to  that  of  the  smaller  kinds. 

2783.  It  would  appear  that  tlie  flavour  improves  with  the  coldness  of  the  climate,  provided 
there  be  sulficient  warmth  to  ripen  them  ;  for  those  grown  in  Scotland  as  far  north  as 
Aberdeen,  and  even  Inverness,  are  of  superior  flavour. 

278-1.  There  are  numerous  varieties  of  this  fruit.  In  Vol.  I.  Series  II.  of  the  Trans- 
actions of  the  Horticultural  Society,  there  is  an  account  of  seventy  sorts,  selected  from 

those  fruited  in  the  Society's  garden,  and  which  were  reckoned  to  have  a  good  flavour, 
many  of  the  large  kinds  having  been  rejected,  their  size  not  compensating  for  their 
coarseness.  Some  of  the  Lancashire  growers  enumerate  above  300  sorts.  The  varieties 
are  formed  into  four  divisions,  according  to  their  colour  when  ripe,  red,  yellow,  green, 
and  white  ;  and  each  of  these  again  into  hispid,  downy,  or  smooth.  The  yellow  goose- 

berries in  general  are  sweeter,  and  have  a  more  rich  and  vinous  flavour  than  the  white, 
which  are  often  insipid.  The  green  are  sometimes  extremely  sweet,  but  generally 
inferior  to  the  yellow,  though  sometimes  very  large.  Of  the  red  varieties,  some  are 
excellent,  others  rather  acid ;  in  short,  every  year  produces  new  varieties,  so  that  it  is 
difficult  to  speak  definitely  of  their  characters.  Some  of  them  are  early,  and  others  late  ; 
of  the  latter,  the  variety  called  the  Pitmanston  greengage  is  particularly  deserving  of 
notice,  and  in  some  seasons  will  hang  tUl  it  shrivels,  and  almost  candies  on  the  tree. 
Gooseberries  are  not  only  very  easily  cultivated,  but  are  perhaps  the  most  wholesome  of 
our  fruits ;  and  besides  their  use  in  the  ordinary  way,  they  are  employed  successfiilly  for 
making  excellent  wine,  which  sparkles  when  the  cork  is  i-awn,  and,  when  well  made,  is 
nearly  equal  to  Champagne,  and  often  passes  for  it.  They  are  the  earliest,  as  well  as  one 
of  the  best  fruits  for  spring  tarts,  and  are  very  easily  preserved  in  the  green  state  through 
the  winter,  so  as  to  retain  their  natural  flavour  for  tarts,  cream,  &c. ;  and  when  ripe,  and 
preserved  with  sugar,  they  make  excellent  jams  and  jellies.  From  gooseberries  being  so 
useful  for  many  purposes,  both  in  a  green  and  mature  state,  care  is  taken  by  the  gar- 

deners to  have  a  succession  of  them  through  the  summer  months.  The  early  sorts 
gathered  green  for  tarts  are  to  be  had  in  April,  or  early  in  May,  and  untU  August.  Some 
are  ripe  in  June,  and  ripe  gooseberries  of  a  late  sort  are  kept  on  the  trees  till  September. 

2785.  The  pleasant  acidulous  flavour  of  the  gooseberry  is  owing  to  the  presence  of  malic 
and  citric  acid  blended  ivith  sugar ;  and  upon  the  varied  proportions  in  which  these  two 
principles  are  developed  depends  the  fitness  of  the  several  varieties  for  dessert  or  kitchen 
use,  for  preserving,  or  for  making  wine. 

Gooseberries  and  currants  contain  a  large  proportion  of  what  has  been  named  by 
chemists  pectic  acid,  remarkable  for  forming  the  gelatinous  coagulum  when  mixed  with 
water,  well  known  by  the  name  of  jelly. 

2786.  The  term  gooseberry  is  supposed  to  be  a  corruption  of  grossberry,  the  name  among 
the  ancient  Latins  being  grossularice,  from  their  resemblance  to  small  unripe  figs,  or  grossi; 
whence  also  the  French  groseilles. 

2787.  The  acid  of  gooseberries  may  be  procured  in  a  separate  form,  the  method  of  which 
is  a  late  discovery  by  a  French  chemist.  He  ferments  the  gooseberry  juice,  distils  off 
ardent  spirit  from  it,  which  he  reserves ;  the  residual  liquor  he  saturates  with  chalk, 
washes  the  insoluble  powder  thus  produced,  treats  it  with  sulphuric  acid,  as  in  the  pro- 

cess for  extracting  the  crystallised  lemons,  filters  ofi'  the  liquor,  and  evaporates  it,  so  that the  crystals  will  form  on  cooling.  By  this  mode,  100  parts  of  gooseberries  afford  10  of 
spirit,  and  1  of  crystallised  acid  which  is  said  to  resemble  citric  acid. 

SuBSECT.  2. —Red  and  White  Currants  {Ribes  rubrum.  Linn.). 

2788.  Both  these  are  considered  to  be  varieties  of  the  same  species,  since  the  berries  in 
their  wild  state  are  all  red,  and  it  is  cultivation  that  has  produced  the  white  and  pale  red 
varieties.  There  is  little  doubt  that  this  elegant  fruit  is  an  improved  native  of  Britain, 
being  found  wild  {Ribes  sylvestre)  in  many  places.  It  has  been  supposed,  however,  that 
it  has  degenerated  from  the  seedless  grape  of  the  Levant,  still  imported  under  the  same 
name,  currants.  It  is  scarcely  known  in  France,  where  it  is  distinguished  from  the 
gooseberry  only  by  the  name  groseilles  en  grappes. 

2789.  The  white  is  preferred  for  the  dessert,  being  peculiarly  juicy  and  cooling:  they  are 
best  also  for  making  wine.  It  is  observed  that  all  the  white  fruits  of  the  berry  kind  are 
sweeter  than  the  coloured,  but  other  fruits  that  are  coloured  are  generally  sweeter  than 
the  white.  Red  currants  are  imported  from  Holland,  and  sold  in  Covent  Garden  market, 
after  ours  are  out  of  season,  at  as  low  prices  as  our  own.  They  are  carefully  packed  in 
baskets  of  15  or  20  lbs.,  and  they  consist  only  of  large  dry  bunches,  which  keep  better 
than  ours.    The  red  is  used  for  tarts  and  in  the  preparation  of  jellies,  and  they  are  par- 
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ticiilarly  useful,  being  easily  preserved  during  the  winter  in  bottles.  Currants  arc  not 
difficult  to  cultivate,  and,  being  very  hardy,  they  come  within  the  attainment  of  every 
cottager  who  has  a  garden  ;  when  they  are  trained  against  the  walls  of  the  cottage  they 
have  an  elegant  appearance,  not  unlike  that  of  the  vine.  Like  gooseberries,  they  owe  their 
pleasant  flavour  to  the  sugar  and  malic  and  pectic  acids  which  they  contain. 

StTBSECT.  3. — Black  Currant  (Ribes  nigrum,  Linn.). 

2790.  The  bhch  currant  is  a  distinct  species,  is  a  native  of  most  parts  of  Northern  Europe, 
and  is  certainly  indigenous  in  Britain,  being  found  growing  wild  in  woods,  wet  hedges, 
and  other  moist  situations.  The  fruit,  which  has  a  peculiar  flavour  disliked  by  some,  is 
occasionally,  though  seldom,  brought  to  the  dessert,  but  is  eaten  in  puddings  and  tarts, 
and  made  into,  jelly  which  is  supposed  to  have  a  medicinal  quality,  and  is  used  for 
hoarseness  and  sore  throats.  In  Russia,  where  it  grows  in  great  abundance,  and  of  a 
large  size,  they  make  a  wine  from  it,  and  it  is  put  into  brandy,  as  cherries  are  in  England  : 
in  Ireland  it  is  put  into  whiskey.  Cottagers  in  England,  as  iu  Siberia,  sometimes  mix  the 
dried  leaves  of  the  tree  with  black  tea,  which  gives  nearly  the  flavour  of  a  mixture  with 
green  tea ;  and  it  is  suspected  that  tea  is  sometimes  adulterated  in  this  niauner.  When 
trained  against  a  wall  the  berries  grow  to  an  extraordinary  size.  The  varieties  called 
the  black  Naples  and  the  black  grape  are  excellent  for  the  dessert. 

StTBSECT.  4. — Raspberry  {Rubus  Idceus,  Linn.) 

2791.  This  fruit  derives  its  Linnajan  appellation  "  Ida;us"  from  Mount  Ida,  where  Pliny 
describes  it  to  have  grown.  It  was  considered  as  a  sort  of  bramble,  though  much  improved 
by  cultivation,  and  our  name  of  raspberry  is  given  to  it  from  the  rough  spines  with  which 
the  bush  is  covered. 

2792.  There  are  two  varieties,  the  red  and  the  white,  both  natives  of  Britain,  and  excel- 
lent for  the  dessert :  the  white  is  the  sweetest.  The  flavour  of  the  fruit  is  peculiar,  but 

is  very  generally  liked:  it  is,  however,  extremely  volatile;  even  a  few  hours  will  diminish 
it,  and,  to  be  enjoyed  in  perfection,  the  fruit  should  be  eaten  ofiF  the  bush.  If  kept  for  two 
or  three  days,  the  flavour  will  be  almost  entirely  gone.  The  fruit  is  sub-acid  and  cooling, 
and  the  red  is  much' used  in  tarts,  and  for  jams,  ices,  &c.  It  also  makes  a  delicious  wine, 
and  is  employed  for  raspberry  brandy  and  raspberry  vinegar,  a  table  spoonful  of  which 
in  spring  water  makes  a  most  refreshing  beverage. 

2793.  Vast  quantities  are  cultivated  iu  the  neighboui-hood  of  Isleworth  and  Brentford, 
whence  they  are  brought  to  Covent  Garden  market. 

ScBSECT.  5.  —  Strawberry  {Fragaria  vesca.  Linn.) 

2794.  The  name  of  this  favourite  fruit  is  said  to  be  derived  from  an  ancient  custom  of 

putting  straw  beneath  the  fruit  when  it  began  to  ripen,  which  is  now  little  attended  to,  but 
which  is  very  useful  to  keep  it  moist  and  clean.  The  strawberry  belongs  to  temperate 
and  rather  cold  climates,  and  no  fruit  of  these  latitudes  that  ripens  without  the  aid  of 
artificial  heat  is  at  all  comparable  with  it  in  point  of  flavour.  The  strawberry  is  widely 

diffused,  being  found  in  most  parts  of  the  world,  particularly  in  Europe  and  America. 
2795.  The  fruit  has  a  delicious  fragrance,  and  is  universally  esteemed  for  its  agreeable 

flavour.  It  possesses  a  peculiar  advantage  of  not  creating  acidity  when  taken  into  the 
•  stomach.  It  is  nutritious,  and  very  wholesome,  and  may  be  safely  eaten  by  gouty  and 

rheumatic  patients  who  have  been  forbidden  the  use  of  other  fruit.  In  addition  to  its 

grateful  flavour,  it  is  sub-acid  and  cooling,  which  renders  it  pai-ticularly  agreeable  in 
summer.  Strawberries  may  be  eaten  alone,  or  with  sugar  and  cream,  and  physicians 

consider  them  not  only  as  wholesome,  but  rank  them  among  their  pleasant  remedies, 
particularly  in  feverish  habits.  ,         ,     .         ,  , 

2796.  The  varieties  are  extremely  niimerons,  but  the  principal  strawberries,  as  ihe  scarlet 

and  Ciiili  have  been  brought  from  America  two  hundred  years  ago  :  of  these  the  pine  is 

most  esteemed,  and  the  hautboy,  though  generally  excellent,  is  the  most  variable. 

2797  Strawberries  ripen  from  June  to  August  and  September  ;  but  the  mam  crop  is 

over  in'  July.  One  variety,  a  small  red  strawberry,  grows  wild  in  our  woods,  and  is mentioned  as  an  article  of  ordinary  consumption  in  the  time  of  Henry  V  I.  The  fiue 

aromatic  flavour  of  this  fruit  is  not  very  durable,  and  a  slight  shower  will  sometimes  almost 

entirelv  destroy  it  ;  on  this  account  it  should  be  gathered  in  dry  weather,  and  the  same 

d  iy  when  it  is  to  be  sent  to  table.  The  strawberry  is  a  kind  of  rock  plant,  and  grows 

best  on  artificial  banks,  composed  partly  of  broken  fragments  of  rock. 
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SuBSECT.  6. — Mulberry  (Morns,  Linn.). 

2798.  The  mulberry  tree  is  a  native  of  Asia,  and  has  been  always  a  most  valuable  tree 
I  to  the  Chinese  and  Persians  for  feeding  their  silk  worms.    There  are  several  species. 

2799.  The  while  mulberry  {Morus  alba)  is  a  delicate  tree,  though  it  grows  well  in 
Spain,  Italy,  and  the  south  of  France  ;  the  berries  are  light  coloured  and  insipid,  but 
its  leaves  are  the  best  for  feeding  the  silk  worm.    It  is  seldom  cultivated  in  this  country. 

2800.  The  black  mulberry  (Morus  nigra)  is  a  larger  and  more  hardy  tree,  and  is  very 
.  commonly  grown  in  England  :  the  fruit  is  a  blackish  red,  and  its  juice  stains  the  hands  a 
.  deep  colour  :  it  is  excellent  for  making  a  peculiar  wine. 

2801.  Mulberries  are  brought  to  the  dessert,  and  are  esteemed  for  their  highly  aromatic 
flavour,  and  their  sub-acid  nature.  They  are  considered  as  cooling,  laxative,  and  generally 
•wholesome.  This  fruit  was  very  highly  esteemed  by  the  Romans,  who  appear  to  have 
preferred  it  to  every  other.  The  mulberry  tree  is  stated  to  have  been  introduced  into 
this  country  in  1548,  being  &st  planted  at  Sion  House,  where  the  original  trees  still 
thrive.  The  planting  of  them  was  much  encoui-aged  by  King  James  I.  about  1605  ;  and 
considerable  attempts  were  made  at  that  time  to  rear  silk  worms  on  a  lai'ge  scale  for  the 
purpose  of  making  silk;  but  these  endeavoui's  have  always  failed,  the  climate  being 
scarcely  wai-m  enough. 

ScBSECT.  7.  —  Elderberry. 

2802.  TJie  common  elder  tree  (Sambucus  nigra,  Linn.)  is  a  native  of  this  country,  and 
is  found  near  wet  ditches  and  old  walls.  The  wine  made  from  elderberries  is  too  well 
known  by  families  in  the  country  to  require  any  encomium ;  it  is  almost  the  only  wine 
that  the  cottager  can  procure,  and,  when  well  made,  is  a  most  excellent  and  wholesome 
beverage.  That  made  from  the  white  elderberry  resembles  some  rich  grape  wine.  The 
young  tender  shoots  are  much  relished  as  a  pickle  ;  and  if  a  syrup  be  made  from  ripe 
elderberries,  with  a  few  bitter  almonds,  and  added  to  brandy,  it  has  all  the  flavour  of  the 
very  best  cherry  brandy. 

2803.  Professor  Martin  observes  that  this  tree  contains  a  whole  magazine  of  physic  to 
rustic  practitioners.  An  excellent  healing  ointment  is  made  from  the  green  inner  bark, 
and  also  with  the  leaves  and  flowers.  Infusions  of  the  flowers  promote  cuticular  secre- 

tion, and  form  a  powerful  sudorific.  The  juice  of  the  inner  bark  is  one  of  the  best 
hydragogues.  No  quadruped  will  eat  the  leaves  of  this  tree,  which  also  drive  ajvay  all 
insects,  except  the  peculiar  ones  that  feed  upon  them. 

SuBSECT.  8.  —  Barberry  (Berberis  vulgaris,  Linn.) 

2804.  The  barberry  is  found  in  woods,  coppices,  and  hedges  in  England,  and  is  a 
native.  The  flowers  are  small  and  beautiful ;  and,  when  they  first  appear,  have  a  perfume 
like  cowslips,  but  w  hich  changes  to  a  putrid  and  most  disagreeable  smell,  particularly 
towards  the  commencement  and  at  the  decay  of  the  flowers.  The  fruit  is  extremely  acid 
and  astringent,  but  is  cooling,  and  is  thought  to  create  ai)petite,  though  seldom  eaten.  Con- 

serves and  jellies  made  of  it  are  refreshing  and  strengthening  to  the  stomach.  Barberries 
are  employed  as  pickles  and  for  syrups,  which  are  considered  as  medicinal.  There  are 
several  kinds ;  the  fruit  of  some  have  stones,  and  others  are  without. 

SnnsECT.  9.  —  Whortleberry  {Vaccinium  Myrtillus,  Linn.). 
2805.  This  is  called  also  the  hartleberry  and  bilberry.  It  grows  wild  abundantly  upon 

our  heathy  commons  and  uncultivated  hills.  It  is  plentiful  in  the  north  of  Europe.  It  is 
found  on  Leith  Hill  in  Surrey;  also  in  Devon.  The  fruit  is  seldom  brought  to  the 
London  market,  although  much  relished  by  some  persons  in  tarts  or  cream,  or  made  into 
jellies.  There  are  several  varieties  :  the  purple  are  rather  larger  than  juniper  berries, 
and  are  covered  with  a  fine  blue  or  purple  powder,  like  the  bloom  of  plums.  They  are seldom  cultivated. 

SuBSECT.  10.  —  Cranberry  (Vaccinium  xdiginosum.  Linn.). 
2806.  This  berry  is  a  red  variety  of  the  whortle,  and  is  much  esteemed  in  tarts  or 

with  cream.  It  is  scarcely  cultivated  in  gardens,  but  grows  wild  plentifully  in  peaty 
bogs  and  marshes,  particularly  in  Lincolnshire,  Sussex,  Cumberland,  and  other  similar 
places  in  Britain,  also  in  Scotland.  Considerable  quantities  of  fine  fruit  are  also  imported 
from  Russia  and  Germany  packed  in  casks.  A  large  sort  is  brought  from  North  Ame- 

rica, and  is  used  by  the  Lond(m  pastry-cooks  for  tarts  ;  but  this  kind  is  inferior  to  the 
English  cranberries.    Some  have  been  brought  from  New  Holland,  of  a  superior  flavour. 

2807.  Cranberries  are  considerably  astringent,  and  are  thought  to  I'estore  the  appetite; 
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they  have  a  peculiar  grateful  flavour,  something  like  black  currants.  They  are  easily 
preserved  by  drying  them  a  little  in  the  sun,  and  stopping  them  close  in  dry  bottles. 
They  are  so  plentiful  in  Cumberland,  that  they  are  sold  by  the  cart-load.  The  fruit  is 
sometimes  fermented  into  an  intoxicating  liquor,  and  is  put  into  whiskey  to  disguise  its 
peculiar  flavour.  It  is  said  to  possess  narcotic  powers,  and  is  therefore  also  used  in  beer. 
It  makes  an  excellent  jelly,  preferable  to  that  from  currants  for  venison. 

2808.  In  the  Transactions  qf  the  Horticultural  Society,  Mr.  Milne  rccommentls  the  cultivation  qfthis  bcrni which  is  now  only  collected  in  its  wild  state.  He  observes,  that  both  the  British  and  American  species  may be  grown  with  much  advantage  in  numberless  situations  in  this  island,  with  little  trouble,  and  on  soils  where few  otiier  useful  plants  will  grow  to  advantage.  Cottagers  and  others  living  in  the  neighbourhood  of  moors and  heaths  covered  with  soil  suitable  to  their  growth,  might  cultivate  them  with  considerable  profit  for  the market ;  and  if  they  could  not.be  consumed  or  disposed  of  in  the  neighbourhood,  they  might  be  sent  to  a great  distance  without  the  hazard  of  being  spoiled.  The  American  would  be  the  easiest  managed,  and  most productive  for  general  use ;  but,  as  many  prefer  the  flavour  of  the  English  cranberry,  there  would  be  also  a demand  for  it,  though  at  a  higher  price. 

SuBSECT.  11.  —  Blackberry,  or  Brambleberry  {Rubus  fruticosus.  Linn.). 

2809.  This  is  a  species  of  raspberry ;  it  is  the  most  common  of  our  native  berries,  and 
it  is  found  in  almost  every  hedge,  being  rather  annoying  with  its  long  training  stems  and 
sharp  thorns.  In  Wales  it  grows  to  a  large  size,  and,  in  a  fine  summer,  is  really  an 
excellent  fruit.  The  berries  are  slightly  astringent,  and  are  made  into  a  jam  useful  in 
sore  throats.  They  are  occasionally  used  in  tarts.  The  juice,  mixed  with  raisin  wine 
before  it  is  fermented,  will  give  it  the  colour,  and  much  of  the  flavour,  of  claret. 

SuBSECT.  12.  —  Dewberry  {Rubus  casius). 

2810.  Phillips,  in  his  Pomarium  Britannica,  p.  71.,  says,  that  this  is  a  variety  of  the  blackberry  ;  the  protu- 
berances are  larger  and  fewer  in  number  than  those  of  the  common  blackberry.  It  is  generally  found  trailing 

on  the  banks  of  liedgerows  or  in  hazel  copses,  seldom  growing  above  a  foot  high.  He  observes.  "  that  it  is  a 
berry  of  excellent  flavour,  and  well  deserving  a  pliicc  in  cultivated  grounds,  as  it  must  be  equally  beneficial 
to  society  that  our  native  fruits  should  be  improved,  as  well  as  that  new  varieties  should  be  imported  from 
climates  that  can  give  but  little  hope  of  their  thriving  without  the  aid  of  artiflcial  heat." 

ScBSECT.  13.  —  Juniper  Berry  (Juniperus  communis,  Linn.). 

2811.  This  is  the  fruit  of  the  common  juniper,  which  grows  wild  on  our  hills.  They 
are  round,  of  a  blackish  purple  colour  :  when  chewed  they  have  at  first  a  warm,  sweetish, 
and  afterwards  a  bitter  taste.  In  Sweden  they  are  made  into  a  conserve,  and  eaten  at  break- 

fast. In  some  places  they  are  roasted,  and  used  as  a  substitute  for  coffee.  A  volatile  oil 
is  contained  in  cells  in  the  shell  of  the  nut,  and  not  in  the  fleshy  part  of  the  fruit,  that  has 
a  close  resemblance  to  oil  of  turpentine,  and  which  is  used  to  flavour  gin ;  but  the  juniper 
berries  employed  for  this  purpose  are  imported. 

StiBSECT.  14.  —  Service  Berries. 

281 2.  These  are  the  fruit  of  the  wild  service  tree  ( Pyrus  tortninalis),  very  common  in  the  hedges  and  fields  ; 
but,  though  at  present  little  known,  they  were  more  in  use  formerly.  The  country  people  in  some  places 
gather  the  bunches  of  berries,  and  hang  them  up  in  the  air  till  they  undergo  an  incipient  putrefaction,  in 
which  state  they  possess  a  peculiar  acid,  astringent  taste,  and  are  considered  as  having  cathartic  properties. 
When  mellowed  by  frost  they  have  been  used  as  food.  The  service  tree  is  a  native  of  England,  but  is  now 
seldom  seen  except  planted  as  urnameutal  trees. 

Sect.  VIIL 

exotic  frthts  which  do  not  ripen  in  the  open  air  in  england,  and  ■which 
are  only  cultivated  in  the  hothouse. 

2813.  It  does  not  enter  into  our  plan  to  describe  the  vast  number  of  fruits  that  are  found 
in  various  parts  of  the  world  :  the  following  are  occasionally  imported  in  a  preserved  state, 
or  are  sometimes  cultivated  in  this  country  by  the  aid  of  artificial  heat. 

SuBSECT.  1  Pomegranate  (JPunica  Granatum,  lAan.'). 

2814.  The  pomegranate,  which  derives  its  name  from  "pomum  granatum,"  a  kernelled 
apple,  possesses,  independently  of  its  valuable  qualities,  great  historical  interest  We  find 
it  often  mentioned  in  the  Bible,  where  it  is  included  in  the  fruits  of  Palestine  with  the 

vine,  the  fig,  the  olive,  and  other  "  pleasant  fruits.''  It  likewise  grows  M-ild  in  Barbary. 
Pliny  states  that  the  Romans  brought  it  from  Carthage  in  the  time  of  Sylla — hence  its 
name,  Punica.  It  was  likewise  well  known  to  the  ancient  Greeks,  and  held  in  great 
esteem  by  them  :  the  story  of  Proserpine  is  well  known,  who,  having  been  carried  off  by 
Pluto,  was  prevented  from  returning  to  the  earth  in  consequence  of  having  tasted  of  this 
fruit  in  the  Elysian  Fields.    They  are  frequently  represented  in  ancient  sculpture. 

2815.  7Vit'  fruit  of  the  pomegranate  tree  is  about  the  size  and  shape  of  an  orange.  The 
rind  is  coriaceous,  of  a  reddish-yellow  colour,  having  a  very  styptic  taste ;  but  the  pulp 
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is  succulent,  contained  in  cells  divided  by  membranes  and  crowded  with  seeds ;  the 
juice  is  of  a  pleasant  acid  taste,  and  particularly  grateful  and  cooling  in  warm  climates. 
It  is  said  to  assuage  thirst  in  a  degree  quite  peculiar  to  it  from  its  acid,  wliich  is  full  of 
"  melting  sweetness."  All  tlie  rest  of  the  plant  is  highly  astringent.  The  bark  hus  so 
much  tannin,  that  it  is  employed  in  Germany  and  other  countries  for  malting  an  imitation 
of  Morocco  leather,  and  the  rind  of  the  fruit  will  do  instead  of  nut-galls  for  ink  :  it  was 
also  employed  medicinally  in  ancient  times,  as  it  is  still  in  some  places  at  present. 

2S16.  The  pomegranate  flourishes  in  the  open  air  in  the  south  of  Europe;  but  in 
Kugland,  though  it  blossoms  readily  in  the  southern  coiinties,  the  fruit  requires  a  green- 

house to  bring  it  to  perfection.  It  was  first  brought  to  this  country  in  1548,  duriug  the 
reign  of  Henry  VIII.,  and  it  was  among  the  trees  that  fruited  in  the  orange-house  of 
Charles  I.  The  tree  sometimes  attains  the  height  of  twenty  feet,  and  is  highly  prized 
as  an  ornament  on  account  of  its  beautiful  scarlet  blossoms,  which  are  extremely  fragrant. 
In  the  West  Indies,  where  it  has  been  planted,  the  fruit  grows  larger  and  liner-flavoured 
than  in  Europe.    Its  singular  and  beautiful  appearance  adds  to  the  variety  at  the  dessert. 

SuBSECT.  2.  —  Banana  (^Musa  sapientum.  Linn.). 

2817.  This  fruit  is  very  generally  diffused  over  the  torrid  zone  of  the  New  World,  and 
an  immense  portion  of  mankind  subsist  chiefly  upon  it,  answering  to  them  instead  of  the 
wheat,  barley,  and  rye  in  Europe  and  Western  Asia,  and  rice  in  India.  The  banana  is 
not  known  in  an  uncultivated  state :  among  the  wildest  tribes  in  South  America,  as  well 
as  in  other  places,  it  is  propagated  by  suckers. 

2818.  No  individual  plant  in  the  vegetable  kingdom  produces  so  much  nutriment  in  the  same 
space  of  ground.  The  fruit  is  from  five  to  seven  or  eight  inches  long,  and  sometimes  a 
foot  in  circumference.  Each  plant  will  produce  from  160  to  180  fruit,  which  grow  in  a 
bunch,  and  each  bunch  weighs  from  60  to  80  pounds.  Humboldt  has  observed,  that  au 
European  is  surprised  to  see  the  smallness  of  the  plantation  of  bananas  round  an  Indian 
hut,  which  is  found  suflScient  to  maintain  the  family.  A  cultivated  space  of  only  1000 
square  feet  will  admit  of  30  to  40  bananas,  which,  together,  will  annually  produce  4000 
pounds  weight  of  fruit  —  a  produce  133  times  greater  than  could  be  obtained  from  ihe 
same  space  if  covered  with  wheat,  and  44  times  greater  than  if  occupied  by  potatoes. 

2819.  The  form  of  the  /rui<  is  somewhat  like  that  of  the  cucumber,  but  of  a  highly 
grateful  flavour,  less  luscious  than  the  plantain,  and  composing  an  extremely  nutritive 
and  healthy  aliment :  the  stalks  are  marked  with  purple  spots,  whereas  that  of  the  plan- 

tain is  entirely  green. 
The  plantain  is  relished  by  all  ranks  of  people  in  the  West  Indies,  and  is  consi- 

dered as  preferable  to  bread  in  hot  climates.  Dr.  Wright  observes,  that  no  species  of 
provision  could  supply  its  place ;  even  wheaten  bread  would  be  less  agreeable  and  less 
capable  of  supporting  the  laborious  negro,  and  enabling  him  to  preserve  his  health.  In 
America  it  is  the  custom  to  plant  banana  walks,  which  they  extend  as  their  family 
increases.  Some  or  other  of  the  plants  are  in  bearing  the  whole  year  round.  It  is  eaten 
raw,  roasted,  or  boiled,  and  is  made  into  fritters,  preserves,  and  marmalades  ;  and  it  is 
dried  in  the  sun  and  preserved  like  figs.  Meal  is  extracted  from  it  by  pounding.  Some- 

times, after  making  it  into  a  paste,  they  squeeze  it  through  a  sieve,  form  the  mass  into 
loaves,  which  are  dried  in  the  sun,  or  baked  in  hot  ashes,  after  having  been  previously 
wrapped  up  in  leaves.    The  fermented  juice  also  affords  an  excellent  wine. 

2820.  Bananas  have  been  fruited  in  England  in  a 
hothouse.  When  the  building  is  lofty  enough,  they 
form  a  magnificent  appearance,  equal,  if  not  superior, 
to  what  they  present  in  their  native  climes. 

Perfectly  ripe  bananas  were  produced  in  the  hot- 
houses of  the  Royal  Caledonian  Horticultural  Society, 

in  Edinburgh,  and  were  sent  up  to  the  Lord  Mayor  of 
London  for  the  banquet  given  to  the  present  Queen  at 
Guildhall,  but,  from  some  cause  or  other,  were  neg- 

lected to  be  mentioned  in  the  published  report,  although certainly  the  rarest  dish  on  that  occasion. 
2821.  Plantain  (Musa  Paradisiaca,  Linn.)  This 

fruit  <Jig.  518.)  is  allied  to  the  banana,  but  is  a  native 
of  the  Old  World,  growing  in  India  and  Africa,  from whence  it  was  carried  to  the  West  Indies. 

2822.  The  fruit  of  the  plantain  is  about  the  size  of 
ordmary  cucumbers.  When  ripe  it  turns  yellow,  is 
sweet,  of  a  mealy  substance,  tasting  something  like  the 
melon,  luscious  and  dissolving  in  the  mouth.  It  is  brought  to  table  as  dessert,  raw ined,  or  roasted.    It  is  used  also  in  tarts,  or  dried,  or  preserved  as  a  sweetmeat,  and  is 

Fig.  .M8. 
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considered  as  the  most  wholesome  of  all  confectionery.  The  fruit  grows  in  clusters  on 
the  tree,  which  is  of  the  palm  tribe,  rising  with  a  single  stem  to  the  height  of  fifteen  or 
twenty  feet,  and  having  leaves  only  at  top,  each  of  which  is  about  six  feet  long  and 
two  feet  broad.    The  whole  spike  and  fruit  often  weigh  forty  or  fifty  pounds. 

SuDSECT.  3. — Mango  (Mangifera  Indica,  Linn.). 

2823.  The  mango  (fg.  519.)  is  one  of  the  most  grateful  to  Europeans  of  all  the  tropical 
fruits.  It  resembles  a  short  thick  cucumber  in  form,  and  grows 
upon  trees  forty  or  fifty  feet  high  :  it  has  a  thin  skin,  and  on 
removing  this,  tlie  interior  consists  of  a  pulp  which  melts  in 
tiie  mouth  with  a  cooling  sweetness,  and  a  delicious,  aromatic, 
and  sub-acidulous  taste.  It  is  sometimes  cut  into  slices  and 
eaten  with  wine,  or  it  is  candied  to  preserve  it.  In  the  heart 
is  a  small  stone.  The  mangoes  of  Asia  are  said  to  excel  those 
of  America. 

2824.  Ill  India  they  are  constantly  at  the  dessert  in  the  hot 
months,  and  no  fruit  is  held  in  such  high  estimation  ;  it  is  ex- 

tremely wholesome  and  nutritious.  The  green  fruit  is  made 
into  jellies,  conserves,  tarts,  &c.  The  ripe  is  very  perishable, 
and  cannot  be  brought  to  this  country  except  pickled,  from  which  no  idea  can  be  formed 
of  their  exquisite  flavour  :  altogether  they  are  considered  as  one  of  the  chief  dainties  of 
the  vegetable  world,  and  are  consequently  cultivated  wherever  the  climate  admits  of  it 
and  the  arts  of  civilisation  have  penetrated.  There  are  many  varieties,  some  of  which 
are  ill  flavoured. 

282.').  By  the  Hindoos  the  wood  of  the  tree  is  consecrated  to  the  service  of  the  dead, 
and  used  for  coflins  and  funeral  piles.  From  the  flour  of  the  dried  keraels  several  kinds 
of  food  are  prepared,  and  the  stalks  are  employed  with  the  betel  nut. 

2826.  The  mango  has  been  fruited  both  in  France  and  England.  If  a  few  worked 
plants  could  be  had  from  Jamaica,  and  a  stove  fitted  up  for  them,  there  is  little  doubt, 
according  to  Mr.  Knight,  that  the  fruit  might  be  had  upon  the  table  as  easily  as  the  pine- 
apple. 

ScBSECT.  4.  —  Mangostan  {Garcinia  Mangostana). 

2827.  This  {Jig.  520.)  is  one  of  the  most  delicious  fruits  in  the  world,  and  grows  in 
Sumatra,  Java,  and  other  islands  of  the  Indian  Ocean.  The  fruit  is  about  the  size  and  .shape 
of  the  orange,  surrounded  by  a  thin  shell.  The  pulp  is  juicy,  and  of  an  exquisite  flavour, 
partaking  of  that  of  the  pine-apple  and  strawberry,  though  some  have  compared  it  to  other 
combinations  of  the  best  fruits.  It  is  also  very  wholesome,  and  is  almost  the  only  fruit 
allowed  to  some  invalids,  being  cooling,  and  a  happy  mixtm-e  of  the  tart  and  the  sweet. 
The  tree  is  about  twenty  feet  liigh,  and  extremely  beautiful. 

Fig.  520. 
Fig.  521. 

SuBSECT.  5. — A/cu  {Blighia  sapida,  H.  R.). 

esteemed.  The  fruit  is  a  pome  about  tlie  size  ot  a  goose  s  egg,  naving  a  graieiiu  suo-aciu 
flavour,  and  being  very  wholesome  and  nutritive.  It  has  been  planted  in  this  country, 

and  it  is  thought  may,  in  a  few  years,  produce  fruit  as  easily  as  the  orange. 

Sdbsect.  G.  —  Bread  Fruit  {Artocarpus,  Liun.) 

2829.  This  vei-y  important  fruit  was  originally  found  in  the  south-east  parts  of  Asia, 
and  the  islands  of  the  Pacific.    There  are  two  species  of  bread  fruit,  the  Artocarpus 
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integrifolla,  with  the  leaves  entire,  whicli  grows 
chiefly  on  the  continent  of  Asia;  and  A.  iiicisn,  with 

the  leaves  deeply  notched, -which  grows  chiefly  in  the 
islands,  and  is  the  proper  bread  fruit  (Jiy.  52a).  The 
first  is  called  Jaca,  and  the  fruit  grows  to  an  enormous 
size,  often  to  more  than  30  lbs.  It  is  eaten,  but  it  is 
not  very  palatable.  The  last,  the  proper  bread  fruit 
tree  of  the  South  Sea,  was  found  originally  in  the 
islands  of  the  Indian  Ocean  and  Southern  Pacific  by 
Danipier  in  1688  :  it  grows  to  the  size  of  a  mid- 

dling oak,  and  the  fruit  is  about  eight  or  nine  inches 
long,  of  a  yellowish-green  colour,  and  is  covered 

with  hexagonal  warts.  It  grows  in  clusters  of  five  or  six.  The  pulp  is  white,  and  is 
partly  farinaceous  and  partly  fibrous  :  when  quite  ripe  it  becomes  yellow  and  juicy. 

2830.  Il  is  dressed  in  vuriovs  ways.  When  roasted  or  baked  they  scrape  off  the  second 
rind,  and  the  interior  is  eaten  as  bread  ;  it  has  no  seed  nor  stone.    Its  taste  is  agreeably 

;  sweet,  between  that  of  wheat  bread  and  roasted  chesnuts.  It  is  extremely  nutritive,  but 
:  must  be  eaten  new,  for  in  twenty-four  hours  it  becomes  harsh  and  unpalatable.  When 
'  boiled  it  much  resembles  potatoes  ;  some  think  it  more  like  the  Jerusalem  artichoke,  and 
I  others  the  chesnut.  It  is  also  beaten  up  with  cocoa-nut  and  milk.  The  fruit  is  gathered 
1  before  it  is  fully  ripe,  for  when  mature  it  quickly  runs  into  decay.  The  bread  fruit 
I  continues  in  season  above  eight  months  in  the  year  ;  and  so  productive  is  it  that  two  or 
I  three  trees  are  sufficient  for  the  yearly  support  of  one  person :  during  the  remaining 
1  months  they  make  of  it  a  sourish  paste,  which  they  keep  for  store. 

2831.  At  the  expense  of  this  government,  and  through  the  well-known  exertions  of  Captain 
.  Bliyh,  the  bread  fruit  has  been  brought  to  the  West  Indies  in  consequence  of  the  great 
1  expectations  that  had  been  foniied  of  its  utility  ;  but  though  it  is  easily  cultivated  it  does 
I  not  appear  to  excel  the  banana.  From  experiments  made  in  the  West  Indies  it  appears 
(that  it  could  be  converted  into  flour,  from  which  cakes  were  made  extremely  well 
t  flavoured.  It  is  scarcely  necessary  to  say  that  in  this  country  it  can  only  be  raised  in  the 
1  hothouse. 

StTBSECT.  7.  —  The  Durion  {Durio  Zibithinus,  Linn.). 

28.'?2.  This  is  an  Asiatic  fruit  whicti  grows  upon  a  lofty  tree ;  and  though  of  an  agreeable  taste  lias  an 
tunplcasant  strong  odour.  Some  of  the  fruits  are  as  large  as  a  man's  head,  and  are  covered  with  a  Ivind  of 1  pointed  sciiles.  It  must  be  eaten  fresh,  as  it  putrefies  in  twenty-four  hours.  The  part  w  hich  is  eaten  is  a 
1  thick  pulpy  juice  of  the  consistence  of  thick  cream,  which  has  the  flavour  of  a  delicate  anim.al  substance  mixed 
vwith  a  cool  vegetable  acid.  This  singular  flavour  cannot  be  imitated  by  any  process  of  cookery  :  and  the 
(Substance  is  extremely  nutritious.    It  is  a  costly  fruit  even  in  its  native  country,  .-md  is  highly  prized. 

SuBSECT.  8.  —  Guava  {Psidium). 
2S3:i.  There  are  various  species  of  the  guava.  some  of  which  .are  natives  of  Asia,  some  of  Ameiica.  .and  some 

.  common  to  both.  The  best  of  these  is  the  while  guava  {I'sidium  iii/iilernm),  which  is  iileiitiful  iii  the  West 
1  Indies.  The  fruit  is  ratlier  bigger  than  a  hen's  egg,  veliow,  smooth,  and  of  a  peculiar  smell.  The  pulp  is  of la  very  agreeable  taste,  sweet,  aromatic,  .md  Hesh-coloured.  It  is  used  at  the  dessert,  and  preserved  Guava j.|clly  is  considered  as  one  of  the  finest  conserves  which  we  have  from  the  West  Indies. 

SuBSECT.  9. —  Tlie  Mamma  {Mammea  Americana"). 
2a')4.  This  is  a  n.ative  of  the  West  Indies,  where  the  tree  grows  to  the  height  of  seventy  feet.  The  fruit  is ryellow,  .and  somewhat  resembling  a  russet  apple  in  size  and  shape.  'I'he  pulp  is  yellow,  .and  is  verv  fracrant •and  delicious,  like  the  finest  apricot.  .      .i        .  i  a 

StiBSECT.  10. —  The  Lilchi  (Dimocarpiis  Lilchi). 

W.^JS.  This  is  a  Chinese  fruit,  round,  and  .about  two  inches  and  a  half  in  diameter.  It  is  covered  with  a 'tough  liMthery  coat,  within  which  is  the  pulp,  colourless,  semi-transparent,  slightlv  sweet,  and  of  a  very agreeable  taste.  It  is  often  brousht  to  this  country  in  a  dried  sl.ue.  in  which,  tlioiigh  the  pulp  be  iniieh lidiminished  m  sue,  it  retains  a  consider.able  portion  of  its  original  flavour.  It  is  not  unlikely  but  it  may bbecome  cummuu  in  this  country  as  a  hothouse  fruit. 

StTBSECT.  11.  —  Jujube  (Zizi/phus  vulgari.%  Z.  Jujuba). 
2S3fi.  This  is  a  favourite  dessert  fruit  in  It.aly  and  Spain,  either  fresli,  nr  dried  as  a  sweetmeat :  and  a  plea- 'sant  pectoral  lozenge  is  made  of  it  by  the  French  apothecaries.    The  fruit  is  to  tie  seen  in  alnindam  e  in  the '  markets  of  Const.aiitinople  and  the  southern  part.s  of  ICurope  :  the  Turks  plant  tlie  trees  round  their  coilee- lioiises,  th.atthey  m.ay  enjoy  both  their  shade  and  their  fruit.    It  is  found  iu  greatest  perlection  in  China «wherc  there  are  upwards  of  sixty  species.  ' 

SuBSECT.  12.  — The  Juvia  {Bertholletia  excelsa). 
2M7.  This  fruit  is  described  by  Humboldt  as  that  which  incloses  the  triangular  grains  imported  under  the name  of  BraxU  nuls.  1  he  fruit  itself  is  as  large  as  a  child's  head,  being  covered  by  a  shell,  and  crowiiiL' npnn  a  tree  fifty  or  sixtv  feet  high  ;  the  force  of  their  fall  is  so  great  as  to  be  I'atal  to  one  who  might  be  struck with  them  ;  hence  the  Indians  never  enter  the  noods  whore  they  grow,  In  the  season  of  fall,  without  covering 
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SuBSECT.  13.  —  Papau  {Carica  Papaya). 
2838.  The  papau,  which  resembles  a  gour<I,  about  the  size  of  an  ordinary  melon,  growg  on  a  branclilejj tree  m  the  East  and  West  Indies.  It  is  cultivated,  and  is  eaten  both  raw  and  coolied.  It  is  wholesome,  but not  very  palatable.  It  is  usually  gathered  when  half-grown,  and  soaked  in  water  to  withdraw  an  acrid  milk like  mangoes,  for  which  it  sometimes  forms  a  substitute.  The  milk  of  this  fruit  is  a  singular  subsUnce,  for it  contams  a  large  proportion  of  a  species  of  fibrin,  very  like  that  of  animal  flesh,  and  that  of  fungi,  a  circum- stance which  is  uncommon  among  vegetables  ;  and  the  exhalations  from  the  leaves  of  the  tree  have  so 

powerful  an  effect,  tliat  newly-killed  ine.it  suspended  on  tlic  tree  in  a  few  hours  becomes  quite  tender  j  and the  flesh  of  old  hogs  and  poultry  fed  upon  the  leaves  are  said  to  be  a3  tender  as  tliat  of  young  pigs  and  pullets. 

SuBSECT.  U.  —  The  Alligator,  or  Avocado  Pear,  (Laurus  Persica). 
2839.  This  is  another  West  Indian  fruit,  about  the  size  of  an  apple.  It  is  considered  as  one  of  the  most 

delicious  of  fruits.  It  consists  of  a  kernel  inclosed  in  a  soft  rind,  and  the  yellow  pulp  has  the  firmness  and delicate  flavour  of  the  peach,  but  much  superior. 

SuBSECT.  15. —  Tlie  Anchovy  Pear  (Grias  cauliflora'). 
2840.  It  is,  likewise,  one  of  tlie  fruits  of  the  West  Indian  islands.  It  much  resembles  the  mango  in  taste, 

and  when  green  is  sometimes  pickled.    It  might  be  raised  in  England  like  the  pine-apple. 

CHAP.  X. 

SPICES. 

Sect.  I. 

GENERAL  REMARKS. 

2841.  All  the  substances  classed  as  spices  are  the  produce  of  tropical  climates  only;  none 
of  our  native  plants,  and  no  plants  that  come  to  maturity  in  the  open  air  in  this  climate, 
possess  sufficient  aromatic  flavour  to  be  reclconed  among  the  spices.  The  most  valuable 
of  these  natural  productions  were  originally  found  in  the  islands  situated  in  the  Indian 
Ocean,  called  the  Spice  Islands,  or  Moluccas,  and  were  probably  conveyed  from  them  in 
the  most  distant  ages.  The  spices  which  Queen  Sheba  presented  to  Solomon  were 
unknown  in  Palestine,  and  probably  came  from  Ceylon  or  some  of  the  islands  to  the 
east. 

The  delicious  aromatics  of  tropical  regions  were  highly  prized  by  the  ancient  nations; 
and,  besides  spices,  we  read  of  frankincense  and  myrrh,  from  the  East,  as  ranking  amongst 
their  most  esteemed  luxuries.  The  wealthy  Romans  indulged  in  these  to  an  extravagant 
degree ;  as  navigation  and  the  means  of  intercourse  between  distant  nations  improved, 
from  the  facility  of  transport,  they  found  their  way  as  articles  of  traffic  to  countries  very 
remote  from  the  places  of  their  production ;  and  the  inhabitants  even  of  the  northern 
parts  of  Europe  shared  in  the  advantages  of  this  commercial  spirit. 

2842.  On  the  use  of  foreign  spices,  we  may  quote  Dr.  Paris  in  his  work  "  On  Diet" 
"  These  were  not,"  he  observes,  "  intended  by  nature  for  the  inhabitants  of  temperate 
climes  ;  they  are  heating,  and  highly  stimulant.  I  am,  however,  not  anxious  to  give 
more  weight  to  this  objection  than  it  deserves.  Man  is  no  longer  the  child  of  nature,  nor 
the  passive  inhabitant  of  any  particular  region  ;  he  ranges  over  every  part  of  the  globe, 
and  elicits  nourishment  from  the  productions  of  every  climate.  It  may  be  therefore 
necessary  that  he  should  accompany  the  ingestion  of  foreign  aliment  with  foreign  con- 

diment. Nature  is  very  kind  in  favouring  the  growth  of  those  productions  which  are 
most  likely  to  answer  our  local  wants.  Those  climates,  for  instance,  which  engender 
endemic  diseases,  are  in  general  congenial  to  the  growth  of  the  plants  that  operate  as 
antidotes  to  them.  But  if  we  go  to  the  East  for  tea,  there  is  no  reason  why  we  should 
not  go  to  the  West  for  sugar.  The  dyspeptic  invalid,  however,  should  be  cautious  in 
their  use  ;  they  may  afford  temporary  benefit  at  the  expense  of  permanent  mischief.  It 
has  been  well  said,  that  the  best  quality  of  spices  is  to  stimulate  the  appetite,  and  their 
worst  to  destroy,  by  insensible  degrees,  the  tone  of  the  stomach.  The  intrinsic  goodness 
of  meats  should  always  be  suspected,  when  they  require  spicy  seasoning  to  compensate 

for  their  natural  want  of  sapidity." 
Sect.  II. 

PEPPER  (Piper,  Linn.). 

2843.  This  is  a  well-known  spice  of  an  aromatic  odour,  and  an  extremely  pungent  and 
acrid  taste. 

2844.  Black  pepper  (Pipcrniyrum,  Linn.)  is  the  fruit  of  a  species  of  climbing  vine,  a 
native  of  the  East  Indies,  and  found  on  the  slopes  of  mountains  in  the  southern  parts  of 
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1  both  peninsulas  :  it  is  also  cultivated  extensively  in  Malabar,  and  the  eastern  islands, 
:  Sumatra,  Java,  Borneo,  and  those  which  are  near.  It  was  formerly  known  only  as  the 
:  growth  of  these  countries,  the  whole  globe  being  supplied  from  them ;  but  it  has  been  lately 
i  introduced  into  Cayenne.  The  berries  grow  in  spikes  of  from  twenty  to  thirty,  are  at 
I  first  green,  and  when  ripe  they  are  of  a  bright  red  colour.  After  being  gathered,  which 
1  they  are  while  green,  they  are  spread  out  on  mats  with  their  skins  on  and  dried  in  the  sun  : 
I  thus  they  become  black  and  more  or  less  shrivelled.  Those  which  are  least  ripe,  and  in 
I  the  fittest  state  for  gathering,  shrivel  the  least ;  but  when  they  are  more  ripe,  they  often 
i  shrivel  up  entirely,  or  contain  nothing  but  dust.  The  goodness  of  pepper  is  tried  by 
1  rubbing  it  between  the  hands,  and  what  is  easily  reduced  to  powder  is  unsound  and  bad. 

2845.  White  pepper  is  not  the  produce  of  a  separate  plant  as  was  once  supposed,  but  is 
I  made  from  the  black  by  steeping  it  in  lime  and  water  and  rubbing  it  between  the  hands 
I  till  the  coats  come  off,  the  powerful  acrid  oil  residing  chiefly  in  the  skins.  As  it  is  only 
I  the  best  grain  that  will  bear  this  operation,  the  white  pepper  is  the  superior  kind  and 
:  fetches  a  higher  price  :  it  is  of  course  milder  than  the  black,  and  is  much  prized  in  China, 

'  but  little  of  it  is  brought  to  England.  Pepper  is  sometimes  sold  in  the  shops  ground,  and 
1  then  it  is  often  sophisticated,  the  black  with  burnt  bread,  and  the  white  with  rice  flower. 

2846.  Pepper  is  very  generally  employed  as  a  condiment,  and  from  its  promoting  the 
I  secretion  of  the  gastric  juice,  it  aids  the  digestive  powers  of  the  stomach,  sometimes 
;  rendered  necessary  in  our  artificial  mode  of  living ;  but,  even  in  small  quantities,  it  is 

■  hurtful  in  inflammatory  habits.    The  quantity  of  pepper  imported  into  Europe  is  quite ■  enormous. 
2847.  According  to  the  analysis  of  Pelletier,  pepper  contains  a  peculiar  substance  called 

jpiperiiM;  a  concrete  acrid  oil;  a  volatile  oU  ;  starch  ;  malic  and  uric  acids,  and  lignin.  The 
I  oil  of  pepper  is  too  pungent  to  be  tasted  ;  applied  to  the  skin  it  reddens  and  inflames  it  : 
!  from  which  we  may  comprehend  the  effect  upon  the  palate  and  stomach. 

2848.  Long  pepper  is  produced  by  a  different  plant  {Piper  Icmgum),  growing  in  the  same 
1  countries.    It  is  less  aromatic  than  the  black,  but  the  oil  is  still  more  pungent. 

2849.  Cayenne  pepper  is  a  very  diflerent  substance,  and  is  the  most  heating  and  stimu- 
I  lating  spice  with  which  we  are  acquainted,  being  extremely  pungent  and  acrid,  setting 
!  the  mouth,  as  it  were,  on  fire.  It  is  powder  prepared  from  several  varieties  of  the  Cap- 
;  sicum,  which  are  annual  plants,  natives  of  both  the  Indies,  where  they  are  used  in  large 
'  quantities  both  with  vegetable  and  animal  food ;  and  from  these  countries  we  have  borrowed 
their  use. 

There  are  three  varieties  of  capsicum,  all  natives  of  tropical  climates,  but  which 
have  been  so  far  naturalised  in  this  country  as  to  bear  in  the  open  air  in  summer. 
Guinea  pepper  (C.  annum)  was  introduced  into  England  from  India  so  early  as  1548. 
The  plant  rises  about  two  feet,  and  has  white  flowers  succeeded  by  pods,  which,  when  ripe, 

:  are  yellow  or  red.  Cherry  pepper  (C.  cerasiforme)  was  brought  from  the  West  Indies  in 
1759.    It  is  very  like  the  last,  only  its  pods  are  generally  round  like  cherries.  Bell 

,  pepper  (C  grossum)  produces  the  largest  pods,  and  is  therefore  generally  preferred.  The 
pods  of  all  these,  when  ripe,  are  extremely  hot  in  their  taste ;  and  when  in  their  green  state 
they  are  used  as  a  pickle,  and  called  chillies  with  us.  When  ripe,  they  are  ground  into 
the  condiment  called  cayenne  pepper;  but  the  best  of  this  we  have  from  the  West  Indies 
ready  prepared,  and  it  is  made  from  the  C.  baccatum  or  bird  pepper,  so  called  because  much 
eaten  by  birds,  as  hens  and  turkeys,  which  are  extremely  fond  of  it  The  East  Indian 
cayenne  is  prepared  in  a  verj*  careless  manner,  and  has  often  a  dirty  brown  colour.  To 
improve  the  colour,  by  making  it  red,  a  colouring  substance  is  sometimes  added,  and 
Accum  has  stated  that  he  had  detected  red  lead,  which  is  a  poison:  With  us  capsicums  or 
chillies  are  ripe  in  September  or  October,  and  the  pods  are  easily  pounded  in  a  mortar, 

;  after  being  dried  before  the  fire.  They  may  be  purchased  in  Covent  Garden  market. 
About  one-fourth  their  weight  of  salt  is  mixed  with  them  in  the  mortar  to  prevent  the  dust 

i  getting  to  the  eyes.    Dr.  Kitchener  states  that  this  is  the  only  way  to  have  genuine 
■  cayenne,  and  that  the  English  has  a  finer  flavour  than  the  foreign,  though  not  half  the i  heat. 

2850.  This  powerful  spice  has  become  a  necessary  article  at  table,  and  is  much  esteemed 
:  for  its  flavour,  and  the  quality  which  it  is  supposed  to  possess  of  promoting  the  digestion 
■  of  fish  and  other  kinds  of  food.  But  it  may  be  doubtful  if  the  practice  is  conducive  to 
health  ;  for  though  Cayenne  pepper,  like  highly -flavoured  Indian  soys,  may  occasionally 

1  assist  digestion,  it  would  perhaps  be  better  that  invalids  should  abstain  from  food  requiring 
i  a  vigorous  stomach,  than  to  employ  artificial  stimulants. 

2851.  The  dish  called  Man-dran  in  the  West  Indies,  which  is  resorted  to  for  exciting 
:  an  appetite,  and  which  is  said  to  be  sure  to  do  so  in  the  most  languid  state  of  the  digestive 
'  organs,  is  a  mixture  of  bird-pepper,  shallots  or  onions  cut  small,  a  little  lime  juice, Madeira  wine,  and  sliced  cucumbers. 
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Sect.  III. 

CINNAMON  (Laurus  Cinnamovium,  Linn.). 

28.52.  This  is  the  inner  bark  of  a  tree,  a  native  of  Ceylon,  and  several  countries 
in  the  East,  as  China,  Borneo,  &c.,  but  it  is  now  cultivated'  in  the  West  Indies  and 
Soutli  America.  It  has  also  been  lately  planted  in  Egypt,  and  appears  to  succeed. 
The  cinnamon  tree  grows  to  the  height  of  twenty  feet ;  but  when  cultivated  for  the 
sake  of  the  spice,  it  is  not  allowed  to  attain  its  full  size,  but  is  lopped  close  to  the 
ground  when  about  ten  feet  high,  with  a  stem  one  or  two  inches  in  diameter.  New 
branches  shoot  up  from  the  roots,  and  these  shoots  are  cut  when  from  half  an  inch  to 
three  quarters  of  an  Inch  in  thickness,  and  in  length  from  two  to  three  feet.  The  fragrant 
bark  is  protected  by  a  tasteless  cuticle,  and  after  this  is  stripped  off,  the  bark  is  dried, 
■which  makes  it  shrivel  up  and  assume  the  quill  form  in  which  it  is  imported,  and  the 
smaller  pieces  are  put  within  the  larger.  The  best  is  scarcely  thicker  than  paper,  and  in 
long  pieces,  of  a  light  yellow,  bordering  upon  fawn  brown,  a  dark  colour  being  a  mark 
of  mferlority.  Its  odour  is  very  fragrant ;  its  taste  is  agreeable  and  highly  aromatic,  hot, 
but  not  too  pungent  to  be  borne  upon  the  tongue,  and  without  any  bitterness. 

28.53.  Cinnamon  easily  communicates  its  agreeable  flavour  to  any  other  substance,  and 
hence  it  is  much  employed  in  the  most  delicate  preparations  of  the  cook  and  confectioner. 

2854.  An  essential  oil  is  distilled  from  it  in  the  countries  where  it  grows,  but  very  little 
of  this  is  contained  in  the  bark  as  we  have  it.  This  oil  is  very  pungent  and  is  heavier 
than  water ;  it  is  extremely  dear.  The  best  cinnamon  comes  from  Ceylon,  where  a  greater 
quantity  grows  than  in  any  other  part  of  the  world;  and  the  property  of  all  the  cinnamon 
trees  there  is  retained  by  our  government,  though  the  regulations  by  which  the  preparation 
of  their  produce  for  market  was  limited  and  restricted  are  now  relaxed :  some  of  the 
Chinese  is  also  very  good,  but  generally  it  is  inferior;  the  Cayenne  is  thicker,  but  not  so 
good  ;  that  from  Brazil  is  the  worst. 

2855.  Cassia  is  a  bark  brought  chiefly  from  China  and  Ceylon,  possessed  of  the  usual 
properties  of  cinnamon,  and  was  once  supposed  to  be  the  produce  of  another  tree  :  but  it 
is  now  certain,  from  the  observations  of  Mr.  Marshall,  that  it  is  only  the  bark  from  the 
trunk  and  larger  branches  of  the  cinnamon  tree  :  it  is  of  a  flat  shape,  much  thicker,  and 
has  the  mucous  integument  of  the  bark  remaining,  which  is  cleared  off  from  the  proper 
cinnamon.  It  has  the  same  qualities  as  cinnamon,  only  in  an  inferior  degree.  According 
to  Vauquelin,  cinnamon  contains  volatile  oil;  tannin  ;  mucilage  ;  a  vegeto-animal  colouring 
matter;  an  acid,  and  woody  fibre.  The  oil  of  cinnamon  is  prepared  chiefly  from  cassia 
and  from  the  chips  of  cinnamon:  eighty  pounds  yield  about  two  ounces  and  a  half  of  the 
oil,  worth  in  England  a  guinea  per  ounce. 

Sect.  IV. 

CLOVES  (^Eugenia  Caryophillatxi). 

2856.  Cloves  are  the  fi-uit,  or-rather  the  calyx,  of  the  unexpanded  flowers  of  the  clove 
tree.  Their  name  in  French  is  clou,  a  nail, from  their  resemblance  to  one,  and  hence  our 

term  "clove." 
2857.  The  tree  is  a  native  of  the  Malacca  Islands,  where  they  were  originally  found  by 

the  Portuguese  in  1511,  the  date  of  their  introduction  into  Europe.  The  Dutch  on  gain- 
ing possession  of  the  Spice  Islands,  endeavoured  to  secure  a  monopoly  of  cloves  :  and  with 

the  view  of  confining  the  cultivation  of  the  tree  to  Amboyna,  the  seat  of  their  power,  they 
bribed  the  sucrounding  chiefs  to  cut  down  all  the  clove  trees  in  the  other  islands.  As 
these  contracts  still  exist,  a  military  officer  with  a  party  of  soldiers  annually  visit  every 
place  with  axes  to  destroy  the  young  trees,  which  spring  up  in  astonishing  abundance. 
Sir  Stamford  Raffles  describes  the  clove  as  a  tree  of  noble  height,  somewhat  like  the  bay, 
and  composing,  by  the  beauty  of  their  form,  the  luxuriance  of  their  foliage,  and  the  spicy 
frao-rance  with  which  they  perfume  the  air,  some  of  the  most  delightful  objects  in  the 
Vforld.  The  best  variety  of  the  Amboyna  clove,  called  the  royal  clove,  is  scarce.  It  is 
smaller  and  blacker  than  the  other  kinds. 

2858.  But  notwithstanding  this  conduct  of  the  Dutch,  cloves  are  now  cultivated  in 

other  parts  of  the  world.  The  French  introduced  them  at  Mauritius,  Bourbon,  Cayenne, 

and  Martinique,  and  they  have  since  been  carried  to  St.  Kitt's,  St.  Vincent's,  and  Trinidad. 
The  trees  live  twenty-four  years,  and  bear  from  six  to  twenty  years.  After  the  cloves 
are  collected  in  the  green  state,  they  are  dried  quickly  by  exposure  to  heat  and  smoke, 

until  they  appear  of  a  deep  brown  colour  ;  after  which  the  drying  is  completed  in  the  sun. 
Those  dried  wholly  in  the  sun  are  the  best, 

28.59.  Cloues  form  one  of  the  most  ayreeable  of  all  the  spices,  and  are  much  employed  ui 

flavouring  many  dishes,  preserves,  liqueurs,  &c.    They  contain  a  considornWe  quantity 
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I  of  essential  oil  of  a  very  pungent  quality,  in  wliich  their  efficiency  consists,  and  this  is 
procured  by  distillation  :  it  is  said  tliat  the  Dutch  sometimes  extract  part  of  this  oil, 

;  and  then  mix  the  deteriorated  cloves  with  fresh  ones,  from  -which  they  imbibe  some  of 
■what  they  contain.    Cloves  are  also  very  liable  to  imbibe  water,  which  increases  their 

•  weight. 
2860.  Cloves  are  employed  more  for  their  flavour  than  for  their  medicinal  qualities  :  but 

1  they  are  likewise  very  powerful  stimulants  of  the  stomach,  and  are  used,  but  with  caution, 
i  in  conjunction  with  bitters.  They  yield  their  medicinal  and  other  qualities  to  water  and 
!  to  alcohol. 

2861.  According  to  Tronisdorff,  1000  parts  of  cloves  contain  180  of  volatile  oil  ;  40 
(extract  scarcely  soluble;  130  gum;  60  resin;  280  woody  fibre,  and  180  water.  The 
'volatile  oil  of  cloves  might  be  advantageously  employed  instead  of  the  dried  clove  in 
c  culinary  processes. 

Sect.  V. 

'  NUTMEG  {Myristica  moschatd). 
2862.  This  is  also  a  native  of  the  spice  islands  the  Moluccas,  and  the  monopolising 

i  spirit  of  the  Dutch  was  long  enabled  to  keep  the  cultivation  of  it  to  themselves, 
!by  extirpating  it  from  all  the  islands  except  Banda,  where  it  is  chiefly  grown,  the 
vwhole  of  the  plantations  being  in  the  possession  of  their  government.  But  while  the 
I  English  had  possession  of  the  spice  islands,  plants  were  carried  to  Penang  and  Bencoolen, 
twhere  they  now  flourish,  and  produce  a  considerable  quantity  of  nutmegs.  Sir  Stamford 
IRafiles  states  that  they  are  also  largely  cultivated  in  Sumatra.  Attempts  have  likewise 
"been  made  to  introduce  them  into  the  West  Indies,  not  altogether  without  success.  The 
t  tree  is  not  unlike  the  pear.    It  bears  fruit  all  the  year  round. 

2863.  The  exterior  part  of  the  fruit  is  a  pulpy  substance,  sometimes  brought  to  table  in 
I  India  as  a  preserve  ;  within  this  is  a  thin  shining  black  shell  surrounded  by  membranous 
iilayers,  which  constitute  another  of  our  spices,  the  Mace,  and  within  the  shell  is  the 
;inutmeg.  To  prepare  them,  the  pulp  is  cleared  off,  and  the  mace  separated  by  a  knife  ; 
I  the  nuts  are  then  dried  in  the  sun,  and  afterwards  by  the  fire  ;  by  this  the  shell  becomes 
I  brittle,  and  the  kernel  within  shrinks,  which  admits  of  the  nuts  being  broken  without 
rinjuring  the  nutmeg.  They  are  then  soaked  in  sea  water,  and  impregnated  with  lime  to 
(idestroy  the  vegetating  power  and  keep  away  insects  :  but  Mr.  Crawford  observes  that 
i  the  natives,  if  left  to  themselves,  transport  them  in  the  shell,  whch  is  by  far  the  best 
lanode. 

2864.  There  are  two  sorts  of  nutmeg ;  one  wild,  which  is  long  or  oval  shaped,  and 
nmuch  inferior  :  the  cultivated  nutmeg  is  nearly  round  :  the  best  are  firm,  hard,  and  of  an 
iiunctuous  consistence,  the  odour  strong,  aromatic  and  agreeable  ;  taste  hot  and  acrid. 
\\Vhen  cut  across,  they  appear  full  of  dark  veins,  which  contain  much  volatile  oil. 

2865.  This  oil  is  yielded  by  distillation,  and  it  possesses  the  flavour  of  the  nutmeg  in  per- 
fifection,  two  drops  being  nearly  equal  to  a  pound  of  the  powder ;  this  is  made  from  the 
1  broken  kernels  ;  and  it  is  said  that  the  nutmegs  are  sometimes  punctured  and  boiled  for 
:the  purpose  of  extracting  the  oil,  the  holes  being  filled  up  with  sassafras  :  it  is  one  of  the 
iifew  oils  of  tropical  climates  that  are  lighter  than  water.    It  is  employed  in  medicine. 
^  2866.  77ie  nutmeg  is  much  used  as  a  condiment ;  but  Dr.  A.  Thomson  observes  that  if 

::taken  in  large  quantity,  it  is  found  to  have  narcotic  efiects,  and  to  produce  symptoms 
lindicating  great  determination  to  the  head,  on  which  account  it  should  be  cautiously  used 
ian  apoplectic  and  paralytic  habits. 

2867.  TTie  analysis  of  M.  Bonastre  shows  nutmeg  to  contain  in  100  parts,  24  of  an 
iiinsoluble  white  matter  (stearine)  ;  7-6  of  an  insoluble  coloured  butter  (elaine)  ;  6-2  of  a 
vvolatile  oil ;  0-6  of  an  acid ;  2  -4  of  fecula  ;  1  -2  of  gum  ;  and  58  -0  of  ligneous  matter. 

Sect.  VI. 

MACE. 

2868.  Mace  is  the  reddish  membrane  surrounding  the  shell  which  contains  the  nutmeg.  It 
i4s  dried  previous  to  packing  tight  in  bags.  Its  general  qualities  are  the  same  as  those  of 
r  nutmeg ;  it  has  an  agreeable  aromatic  odour,  and  a  hot,  biting  taste.  According  to 
MMr.  Henry  it  contains  a  small  quantity  of  volatile  oil ;  a  large  quantity  of  a  yellow,  odorous, 
iifixed  oil,  soluble  in  ether,  but  insoluble  even  in  boiling  alcohol ;  a  nearly  equal  quantity  of 
:ii  red  odorous  fixed  oil,  soluble  both  in  ether  and  alcohol ;  a  gummy  matter  forming  nearly 
ai  third  of  the  weight  of  the  mace ;  and  a  small  quantity  of  woody  matter. 

LI 
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Sect.  VII. 

GINGER  (^Zingiber  officinale,  Linn.). 

2869.  Ginger  is  the  tuber,  or  rather  the  rhizome,  of  a  plant  which  is  a  native  of  the 
mountain  of  Gingi  in  Hindostan,  whence  the  name.  It  was  carried  from  India  to  Cayenne 
and  the  West  Indies,  where  the  greatest  part  of  the  ginger  of  Europe  is  cultivated.  There 
are  two  kinds  of  ginger,  but  the  difference  consists  chiefly  in  the  mode  of  preparing  it 
Wliile  ginger  consists  of  tlie  best  pieces,  of  which  the  outer  skin  has  been  scraped  off ; 
they  are  tlien  well  washed  and  dried  in  the  sun  :  it  breaks  with  a  fibrous  fracture,  and  is 
the  strongest  and  best  flavoured :  good  ginger  should  be  compact  and  heavy.  Black 
ginger  is  the  inferior  kind,  which  has  only  been  scalded  before  it  was  dried. 

2870.  Ginger  is  one  of  the  most  agreeable  and  wholesome  spices:  it  is  much  used  in 
culinary  operations  and  likewise  in  beer  and  other  beverages.  It  is  stimulating  to  the 
digestive  organs,  and  is  less  hurtful  than  pepper  ;  but,  like  all  excitants,  it  should  be  used 
with  great  moderation.  The  constant  use  of  any  kind  of  spices  is,  as  we  have  stated,  to 
lessen  in  time  the  nervous  irritability  and  weaken  the  digestive  function ;  for  this  reason 
gingerbread,  which  contains  a  great  deal  of  ginger,  is  very  injurious  to  the  stomachs  of 
children.  As  a  medicine  it  is  occasionally  highly  useful ;  and  an  essence  or  essential  oil 
of  ginger  is  prepared  as  a  more  convenient  mode  of  applying  it. 

2871.  Preserved  ginger  comes  to  us  from  the  West  Indies.  It  is  made  by  scalding  the 
roots  when  they  are  green  and  full  of  sap  ;  then  peeling  them  in  cold  water,  and  putting 
them  into  jars  with  a  rich  syrup,  in  which  state  we  receive  them.  It  should  be  chosen 
of  a  bright  yellow  colour,  with  a  little  transparency  :  what  is  dark  coloured,  fibrous,  and 
stringy  is  not  good. 

Ginger  roots,  fit  for  preserving,  and  in  size  equal  to  West  Indian,  have  been  produced 
in  the  Royal  Caledonian  Horticultural  gai-den  in  Edinburgh. 

When  analysed,  ginger  is  found  to  consist  chiefly  of  starch ;  besides  which  it  contains 
a  resin  soluble  in  ether ;  another  insoluble  ;  a  volatile  oil ;  a  vegeto-animal  matter ;  acetic 
acid  ;  potash ;  gum ;  sulphur,  and  lignin.  The  pungency  consists  in  the  oleo-resin  coin- 
bined  with  the  starch. 

Sect.  VIII. 

ALLSPICE,  PIMENTO,  OR  JAMAICA  PEPPER  (Eugenia  pimenta.  Linn.). 

2872.  This  well-known  and  useful  spice  is  the  berry  of  a  handsome  tree  that  grows  to 
the  height  of  twenty  feet  in  the  West  Indies  and  South  America.  It  belongs  to  the 
natural  order  of  the  Myrtaceffi,  and  as  it  grows  spontaneously  in  Jamaica,  the  seeds  are 
supposed  to  be  sown  by  bu'ds.  The  fruit  is  not  sufifered  to  ripen,  but  is  gathered  while 
yet  green  ;  when  dried  in  the  sun  it  becomes  black.  It  is  less  expensive  than  the  oriental 
spices,  and  as  it  combines  the  flavour  of  cinnamon,  nutmeg,  and  cloves,  it  is  known  here 
popularly  by  the  name  of  allspice.  It  is  a  very  agreeable  aromatic,  and  is  considered  as 
the  most  mUd  and  innocent  of  the  common  spices  ;  hence  it  is  much  employed  for  domestic 
purposes. 

Its  active  principle  resides  in  an  essential  oil,  which  it  gives  out  readily  to  water  and 
spirit.  The  essential  oil,  or  essence  of  allspice,  is  of  a  deep  reddish-brown  colour,  and 
extremely  pungent ;  a  few  drops  is  sufficient  to  give  a  flavour  to  gravy,  or  to  mulled 
wine. 

The  best  pimento  is  from  Jamaica  ;  an  inferior  and  larger  kind  grows  in  Tobago. 
It  may  be  proper  to  observe  that  it  is  the  practice  of  London  shops  to  sell  what  they 

call  mixed  spice,  which  consists  of  a  portion  of  all  the  above  mentioned-spices  ground 
together ;  this  is  much  used  about  Christmas  time,  and  is  convenient  for  many  purposes. 

Sect.  IX. 

LEMON  AND  ORANGE  PEEL. 

2873.  Among  the  aromatic  condiments  may  likewise  be  reckoned  the  rinds  of  the  lemon  and 
orange,  called  lemon  and  orange  peel,  which  owe  their  high  flavour  to  the  essential  oil 
they  contain,  which  is  extracted  and  sold  as  the  essence  of  lemons  and  oranges  ;  a  few 
drops  of  this  essential  oil  is  equally  efficacious  with  the  peel  itself,  and  has  the  advantage 
of  being  easily  preserved,  whereas  the  peel  when  dried  loses  most  of  its  flavour  in  time, 
from  the  essential  oil  escaping. 
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BOOK  Vlli. 

ON  THE  VARIOUS  BEVERAGES  USED  IN  THE  BRITISH  ISLES. 

CHAP.  I. 

WATER. 

Sect.  I. 

INTRODUCTORY  OBSERVATIONS. 

2874.  In  the  following  account  of  water,  we  propose  to  confine  ourselves  chiefly  to 
the  consideration  of  those  properties  which  relate  to  its  use  as  a  heverage,  either  alone,  or 
as  an  ingredient  in  the  preparations  of  the  various  kinds  of  drink  which  we  shall  describe  ; 
and  to  its  employment  in  the  culinary  art. 

2875.  As  a  beverage,  the  qualities  of  water  differ  materially,  every  one  is  sensible  of  the 
great  difference  between  that  of  a  soft  and  clear  spring,  and  that  of  a  stagnant  pool ;  and 
persons  much  accustomed  to  this  simple  beverage  can  distinguish  flavours  in  it  which  are 
not  sensible  to  others.  The  value  of  purity  in  water  is  universally  admitted,  but  it 
requires  to  be  explained  in  what  that  purity  consists ;  for  it  can  be  shown  that  water 
absolutely  pure  is  not  the  fittest  for  many  purposes.  All  water  in  a  natural  state  is 
impregnated  with  a  certain  proportion  of  air,  which  is  highly  useful ;  and  of  many  other 

1  substances  found  more  or  less  in  water,  some  are  harmless,  while  others  are  extremely 
:  prejudicial. 

2876.  TTie  most  general  distinction  of  water  is  into  hard  and  soft,  and  both  the  cook  and 
•  the  laundress  may  practically  be  good  judges  of  these  properties ;  yet  we  do  not  consider 
it  sufficient  to  possess  this  merely  practical  knowledge ;  we  shall  therefore  enter  more 
minutely  into  the  natural  history  and  details  respecting  a  liquid  in  such  universal  use, 

;  and  of  such  serious  importance  to  the  health  and  comfort  of  families. 
2877.  With  this  view  we  propose  first  to  enquire  into  the  chemical  nature  of  water  as 

;  a  liquid  body,  and  we  will  afterwards  examine  the  properties  of  the  several  kinds  which 
:  are  obtained  from  difierent  sources,  and  which  are  found  in  various  situations  in  the 
I  earth ;  to  which  will  be  added  instructions  as  to  the  best  modes  of  supplying  and  pre- 
:  serving  it. 

Sect.  II. 

OF  the  composition  and  GENERAL  PROPERTIES  OF  WATER. 

2878.  In  order  to  have  a  clear  idea  of  the  nature  of  water  we  must  take  a  view  of  its 
1  chemical  constitution. 

2879.  Water  was  long  considered  as  one  of  (lie  natural  elements,  and  consequently  was 
•  supposed  to  be  simple,  and  incapable  of  being  decomposed,  or  separated  into  other  sub- 

stances.   The  discoveries  of  chemistry,  however,  have  proved  that  this  fluid  is,  in  fact,  a 
■  chemical  combination  of  two  kinds  of  gas  or  air,  which  of  themselves  are  invisible.  The 
'  nature  of  these  gases  has  been  mentioned  in  Book  III.  "  On  Ventilation ; "  but  as  a 
•  certain  degree  of  repetition  is  unavoidable  in  a  work  like  the  present,  it  will  be  proper  to 
;  speak  of  them  again  as  the  elements  of  water. 

2880.  Tlic  two  gases  of  which  water  is  composed  are  oxygen  and  hydrogen.    Oxygen  is 
■  that  gas  which  we  formerly  stated  to  enter  into  the  composition  of  the  atmosphere  which 
we  breathe,  and  without  which,  indeed,  life  could  not  be  supported  :  hydrogen  is  an  in- 

flammable body,  and  is  the  basis  of  the  gas  now  so  much  employed  in  lighting  our  streets. 
But  water  is  not  a  mere  mechanical  mixture  of  these  two  kinds  of  air,  for  if  a  portion  of 
each  of  them  be  merely  introduced  into  one  vessel,  water  will  not  be  the  result.  In  order 
to  produce  the  fluid  we  are  treating  of,  these  gases  must  be  united  in  what  is  termed  a 
chemical  mode,  that  is,  by  a  particular  and  intimate  union  very  different  from  simple 
mixture.  There  is  no  doubt  that  water  is  thus  formed  daily  by  many  natural  processes, 
some  of  which  are  connected  with  meteorological  phenomena.  The  fact  of  the  composi- 

tion of  water  was  first  shown  by  Mr.  Cavendish,  who  demonstrated  it  by  burning  oxygen 
and  hydrogen  gases  in  a  dry  glass  vessel,  by  which  a  quantity  of  pure  water  was  generated 
exactly  equal  in  weight  to  that  of  the  gases  which  had  disappeared. 

2881.  13}i  ingenious  experiments,  water  can  be  separated  into  its  elementary  constituents, 
oxygen  and  hydrogen ;  and  by  another  process  these  very  constituents  can  be  made  to 
re-unite,  and  form  the  same  quantity  of  water  as  was  decomposed.    There  is,  therefore, LI  2 
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no  opinion  in  natural  philosophy  better  established,  than  that  water  is  a  compound  body, 
and,  consequently,  that  it  cannot  be  ranked  among  the  elements. 

Wlien  -we  speak  of  the  general  properties  of  -water  as  a  body,  we  allude  only  to  water 
which  is  absolutely  pure,  and  unmixed  witli  any  other  matter  whatever. 

2882.  Although  pure  water  is  composed  of  two  gaseous  bodies,  yet  there  is  no  variety  in'its 
composition ;  that  is,  a  given  quantity  of  water  has  not  at  one  time  more  oxygen,  and  at 
another  more  hydrogen,  but  the  proportions  of  these  constituents  is  always  precisely  the 
same  ;  namely,  eight  parts,  by  weight,  of  oxygen,  and  one  of  hydrogen.  Neither  is  pure 
water  in  itself  liable  to  any  change  whatever;  when  its  elements  have  once  fairly  united 
to  form  a  liquid,  they  cannot  be  separated  or  altered  in  any  manner  without  the  liquid 
entirely  losing  all  its  properties  ;  in  short,  by  no  longer  existing  as  water.  Why,  then,  it 
may  be  asked,  do  we  hear  of  different  kinds  of  water  ?  If  water  be  unchangeable,  what 
distinctions  can  be  made,  or  how  can  various  specimens  of  water  have  different  qualities, 
as  hard,  soft,  and  so  on  ?  The  answer  to  these  questions  will  form  the  subject  of  the  fol- 

lowing pages.  And  first  we  shall  describe  the  properties  of  water  as  a  body,  inde- 
pendently of  every  kind  of  mixture  with  any  other  substance,  or  contaminations  of  any 

kind. 

2883.  Water  is  volatile,  that  is,  it  is  capable  of  being  converted  into  vapour.  If  a  ves- 
sel containing  water  be  exposed  to  the  air,  the  water  gradually  lessens  in  quantity,  and  at 

length  disappears  altogether.  This,  in  familiar  language,  is  said  to  be  the  drying  up  of 
the  water ;  but  the  fact  is,  the  water  has  insensibly  been  converted  into  invisible  vapour 
which  has  mingled  with  the  atmosphere.  This  is  called  evaporation;  not  a  particle  of 
the  water  is  lost,  but  the  whole  has  dissolved  in  the  air,  to  return  one  day  in  the  form  of 
rain. 

2884.  We  have  already  shown  (in  Chap.  I.  Book  I.  "  On  Heat")  that  water  boils,  or  is 
converted  into  steam,  when  it  is  heated  to  212°  in  the  ordinai-y  pressure  of  the  atmo- 

sphere, that  is,  when  the  barometer  stands  at  30  inches  ;  water  cannot  be  made  any  hotter 
in  open  vessels,  because  the  steam  carries  off  the  heat.  If  salt  be  added  to  water,  it  is 
capable  of  being  heated  to  a  degree  higher  than  212°,  in  proportion  to  the  strength  of the  brine. 

2885.  But  water  may  be  heated  to  a  much  higher  degree  in  closed  vessels,  where  the  steam 
is  confined  so  as  to  exert  a  great  pressure  upon  the  surface  of  the  water ;  or  the  steam 
may  thus  be  prevented  from  forming  :  but  in  that  case  it  is  requisite  that  the  vessels  shoiild 
be  extremely  strong,  or  have  a  safety  valve,  otherwise  there  is  danger  of  their  bursting. 
The  digesters  for  dissolving  meat  and  bones  are  made  upon  this  principle. 

2886.  We  may  here  refer  the  reader  to  what  we  have  said  in  Chap.  I.  Book  I.,  "  On 
Heat,"  for  many  details  connected  with  the  heating  of  water. 

2887.  Steam  is  condensed  again  into  water  by  cold  :  if  deprived  of  the  heat  which  made 
it  steam,  it  returns  to  its  former  liquid  state.  On  these  two  processes,  the  conversion  of 
liquids  into  the  elastic  form,  and  condensing  them  by  means  of  cold  into  the  liquid  form 
again,  the  art  of  distilling  depends. 

2888.  Water  is  so  bad  a  conductor  of  heat  that  it  was  supposed  by  Count  Rumford  to  be 
absolutely  a  non-conductor.  And  although  late  experiments  have  shown  that  this  is  not 

actually  the  case,  yet  water  conducts  heat  so  imperfectly  that  the  Count's  conclusion  may be  taken  as  true  for  practice  in  the  greater  number  of  ordinary  cases.  A  vessel  of  water 
when  put  upon  the  fire  is  heated  by  the  lower  stratum  of  water  expanding,  and  becoming 
specifically  lighter ;  hence  it  ascends  through  the  rest  to  the  top,  causing  another  layer 
to  take  its  place  ;  this  becomes  heated  in  its  turn,  and  so  the  various  particles  of  water 
transport  or  carry  the  heat  upwards  by  their  motion. 

2889.  Water  becomes  solid,  or  is  converted  into  ice,  when  it  is  cooled  down  to  32°,  and 
the  ice  begins  to  be  formed  by  appearing  like  needles  crossing  each  other.  In  freezing, 
the  air  contained  in  water  is  excluded,  but  the  bulk  of  the  ice  being  greater  than  that  of 
the  water  which  has  been  frozen,  ice  is  specifically  lighter  than  water,  and  swims  upon  it. 

The  specific  gravity  of  ice  is  about  0-94  :  that  is,  it  is  -j^  lighter  than  water. 
2890.  Water  in  freezing,  and  increasing  in  bulk,  expands  with  great  force;  and  hence  it 

frequently  bursts  very  strong  vessels  in  which  it  may  be  contained  :  to  this  cause  must  be 
attributed  the  rupture  of  pipes  in  frosty  weather.  The  expansive  force  of  ice  in  freezing 

is  well  shown  in  an  experiment  made  by  Major  Williams.  A  bomb-shell  thirteen  inches 
in  diameter,  and  more  than  two  inches  thick,  was  filled  with  water,  and  the  fuse  hole 

plugged  up  with  an  iron  bolt :  thus  charged  it  was  exposed  to  the  cold  of  a  severe  frost, 
and  the  consequence  was  that  the  bomb  burst  by  the  congelation  of  the  water.  This 

expansive  power  of  water  in  freezing  is  of  infinite  importance  in  the  preparation  of  soils 

by  the  disintegration  of  rocks,  and  the  pulverisation  of  the  ground  after  it  has  been 
turned  up.  .     ,     ,-i     •  • 

2891.  Water  nssvmcs  the  solid  form,  not  only  when  it  becomes  ice,  but  likewise  in  many 

ca.ses  where  it  combines  chemically  with  other  bodies  ;  for  instance  when  salts  crystallise 

from  their  solutions  in  water,  a  certain  portion  of  this  fluid  becomes  fixed,  and  is  called 
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the  water  of  crystallisation  :  a  familiar  example  of  this  may  be  gi  ven  in  the  slacking  of 
lime,  where  the  water  becomes  united  to  the  Lime,  and  a  dry  powder,  called  slacked  lime, 
is  the  result,  and  which  always  contains  some  water  in  a  state  of  solidity  :  this  kind  of 
union  of  a  substance  with  water  is  called  by  chemists  a  hydrate. 

2592.  That  all  water  which  has  been  exposed  to  the  atmosphere  contains  a  portion  of  air, 
which  it  has  absorbed,  may  be  shown  by  placing  this  fluid  under  the  receiver  of  an  air- 
pump  and  exhausting  it  ;  the  air  will  be  seen  coming  out  of  the  water  in  numerous  bubbles. 
But  this  air  may  also  be  driven  out  by  boiling ;  for  this  purpose  the  water  should  be  boiled 
for  two  hours,  and  if  such  boiled  water  be  again  exposed  it  will  absorb  air  as  before. 
About  100  cubical  inches  of  spring  water  afforded  two  cubical  inches  of  air,  which 
consisted  of  ten  per  cent  of  carbonic  acid,  and  the  rest  atmospheric  air,  that  is,  oxygen 
and  nitrogen  ;  but  different  springs  vary  considerably  in  the  quantity  of  air  which  they 

.  contain. 

Rain  water  contains  usually  3-5  per  cent,  of  air,  and  "1  per  cent,  of  carbonic  acid  gas. 
:Snow  water,  when  fresh,  has  no  air. 

2593.  Water  absorbs  various  gases  in  different  proportions.  Of  some  of  the  acid  gases 
1  it  takes  up  several  times  its  own  volume. 

2894.  Water  is  susceptible  of  compression,  though  in  a  very  small  degree.  It  was 
t  formerly  thought  to  be  absolutely  incompressible  :  and  it  may  be  still  considered  so  for 
;all  practical  purposes:  but  it  was  shown  long  ago  by  Mr.  Canton,  and  more  lately 
!by  Mr.  Perkins,  that  it  can  be  compressed  in  a  small  degree  by  applying  a  very  great 
t force:  it  has  been  calculated  that  by  a  pressure  equal  to  2000  atmospheres,  it  may  be 
L  diminished  part  of  its  bulk,  though  Oersted  considers  this  estimate  as  somewhat  too 
i  great. 

2895.  Water  is  the  most  convenient  material  to  serve  as  a  standard  for  comparing  the 
'.weights  of  other  substances,  and  their  weight  compared  with  an  equal  bulk  of  water  is 
:  termed  their  specif  c  gravity ;  therefore,  in  making  tables  of  the  specific  gravity  of  various 
<  substances,  water  stands  as  I'OOO.  As  water  expands  with  heat,  and  contracts  with  cold, 
!  the  weight  of  a  cubic  foot,  or  any  other  measure  of  water,  must  be  somewhat  less  in 
swarm  weather  than  in  cold  ;  and  on  this  account,  when  it  is  spoken  of  as  a  standard,  it  is 
.lalways  supposed  to  be  of  a  certain  fixed  temperature.  By  very  accurate  expei'iments 
imade  lately,  in  consequence  of  the  act  of  parliament  to  regulate  weights  and  measures,  it 
lhas  been  ascertained  that  a  cubic  inch  of  distiUed  water  at  the  temperature  of  62°,  baro- 
rmeter  30  inches,  weighs  252-458  grains.  An  imperial  pint  at  the  same  temperature  and 
sstate  of  the  barometer  weighs  twenty  ounces  avoirdupois.  Any  water  heavier  than  this 
lanust  contain  some  other  substances,  and  consequently  be  less  pure.  Water  is  816  times 
bheavier  than  atmospheric  air. 

2896.  Water  is  a  very  powerful  solvent;  hence  it  is  very  important,  both  as  a  natural 
lagent,  and  in  a  great  number  of  processes.  Substances  are  remarkably  distinguished  as 
tthey  are  soluble,  or  not,  in  water.  Frequent  mention  of  the  solubility  or  insolubility  of 
ssubstances  in  water  will  be  found  throughout  this  work. 

2897.  Water  absolutely  pure  is,  perhaps,  never  found  in  nature.  It  is  nearly  so  in  many 
idnstances  ;  but  in  consequence  of  its  being  a  powerful  solvent,  it  soon  becomes  contaminated, 
lanore  or  less,  by  foreign  substances.  The  purest  water  that  can  be  found  in  a  natural 
-state  is  obtained  by  melting  snow  that  has  just  fallen  in  a  clean  vessel  at  a  distance  from 
buildings,  or  by  coUectmg  rain  water  in  very  clean  vessels  at  a  distance  from  houses. 
iBut  the  chemist  finds  that,  even  then,  the  water  is  not  absolutely  pure ;  it  has 
rroceived,  although  in  a  very  minute  quantity,  some  adventitious  matter  in  falling  through 
;ithe  atmosphere  ;  and  it  contains  a  portion  of  air,  which  may  be  separated  by  the  air-pump. 
'AH  the  varieties  of  water  which  are  found  on  the  surface  of  the  earth,  or  rising  in  the 
•  form  of  springs,  are,  as  we  might  expect,  still  more  impure,  containing  various  substances 
•which  the  water  has  dissolved.  It  is  by  art  alone  that  we  can  obtain  the  purest  water  : 
I'lo  procure  it  we  must  employ  distillation. 

28!)S.  DLftilled  rvatcr  is  the  purest  slate  in  which  we  know  this  fluid.    When  heat  is 
applied,  the  pure  water  alone  rises  in  the  form  of  steam,  and  the  salts,  and  all  other  sub- 
-itances,  dissolved  in  it,  somethnes  in  very  minute  quantity,  will  not  rise  with  the  vapour, 
'  :)ut  remain  behind  ;  and  thus  distillation  enables  us  to  free  water  from  any  contamination '  py  other  matters  which  it  may  contain. 

The  process  of  distillation  effects  no  change  whatever  in  the  water  itself ;  it  merely 
'  separates  the  pure  fluid  from  its  impurities.    AVater,  when  distilled,  is  quite  colourless, 
oeautifully  transparent,  entirely  void  of  taste  and  smell,  and  it  is  lighter  than  any  other 
ivater.  It  is  perfectly  soft;  soap  dissolves  in  it  completely,  presenting  an  opaline  appear- ance. 

2899.  Distilled  ivater  is  ahsolutchj  unchangeable.    Time  has  no  effect  upon  it,  if  kept 
}ver  so  long.    Notwithstanding  its  purity,  however,  it  is  little  used  except  for  medical 

i  purposes,  or  in  experiments,  partly  on  account  of  the  trouble  of  preparing  it,  and  partly 
oecause  the  process  of  distillation  deprives  it  of  the  air  which  water  always  has  in  a 
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natural  state,  and  which  is  essential  to  its  being  an  agreeable  beverage  :  for  want  of  this 
air,  the  taste  of  distilled  water  is  vapid,  although  it  is  stated  by  some  physicians  to  be  an 
excellent  solvent  of  the  food. 

In  places  where  no  water  can  be  procured  but  which  contain  too  much  salts  to  be 
proper  for  drink,  recourse  may  be  had  to  distillation  ;  but  then  it  will  be  proper  to  suffer 
the  distilled  water  to  be  exposed  to  the  air  for  Several  days  before  it  is  used,  and  to  agitate 
it  by  pouring  it  several  times  from  one  vessel  to  another,  to  facilitate  the  absorption  of 
common  air,  and  restore  its  usual  taste. 

The  purest  distilled  water  is  obtained  from  rain  water,  and  when  it  is  required  to  have 
it  absolutely  pure  for  pharmacy,  or  very  nice  experiments,  it  is  usual  to  employ  glass  or 
silver  vessels  for  the  distillation.  But  this  nicety  is  not  necessary  for  ordinary  occasions  : 
any  tin  kettle  fitted  up  as  a  still  will  do  sufficiently  well,  and  any  one  at  all  acquainted 
with  the  subject  may  easily  contrive  a  method  of  having  a  constant  supply  of  distilled 
water  sufficiently  pure  by  means  of  the  common  kitchen  fire.  This  would  be  extremely 
easy  in  a  kitchen  where  a  boiler  is  attached  to  a  range  or  grate  ;  for  it  would  only  require 
to  have  a  pipe  from  the  top  of  the  boiler  leading  to  a  worm  placed  in  any  convenient  situ- 

ation, and  passing  through  a  tub  or  cask  of  cold  water,  which  must  be  removed  when  it 
gets  too  warm. 

Distilled  water  is  absolutely  necessary  in  the  composition  of  medicines,  since  impurities 
which  might  be  of  no  detriment  to  water  for  ordinary  purposes  might  destroy  or  injure 
the  properties  of  certain  materials  in  phannaceutical  preparations  :  hence,  in  the  "  Phar- 

macopoeia," apothecaries  are  requested  to  use  only  distilled  water.  When  the  water  to  be 
distilled  contains  carbonic  'acid,  if  the  temperature  be  low,  a  small  portion  of  this  gas 
passes  over  with  the  steam,  and  is  found  in  the  water  when  condensed,  a  circumstance 
which  would  be  injurious  in  medicines  :  for  instance,  if  distilled  water  were  used,  as  it 
always  ought,  for  diluting  solutions  of  subacetate  of  lead,  or,  as  it  is  caUed,  sugar  of  lead, 
a  cloudy  precipitate  would  be  seen,  owing  to  the  formation  of  carbonate  of  lead,  which 
would  render  this  preparation  less  effective  as  a  lotion  ;  but  if  distilled  water  perfectly  pure 
be  employed,  no  such  precipitate  occurs.  This  is  the  reason  why  the  apothecary  throws 
away  the  first  tenth  of  the  product  in  distillation ;  but  for  the  purposes  of  drink,  this  very 
minute  portion  of  carbonic  acid  would  be  no  detriment  whatever.  The  distillation  should 
not  be  carried  on  till  all  the  water  in  the  still  be  driven  off,  because,  when  it  is  reduced  to 
within  about  four-tenths,  a  decomposition  of  the  substances  left  is  apt  to  take  place,  and 
a  disagreeable  taste  communicated  to  the  product,  which  would  defeat  the  desired  object. 

2900.  Water,  in  the  ordinary  state,  contains,  besides  common  air,  a  small  quantity  of 

another  gas,  the  carbonic  acid  gas,  which  we  also  mentioned  under  "  Ventilation,"  and 
which  we  shall  again  have  occasion  to  speak  of  under  "  Fermentation."  This  gas,  which 
assists  in  giving  a  brisk  taste  to  spring  water,  distillation  drives  off  ;  and  this  is  likewise 
restored  by  exposure  for  a  short  time. 

Sect.  III. 

RAIN  WATER. 

2901.  Raiii  water  is  the  next  in  purity  to  distilled  water ;  and  it  is  the  purest,  and  of 
course  the  softest,  of  any  natural  water. 

2902.  TTie  origin  of  rain  is  water  which  is  evaporated  from  the  sea  and  land.  By  the 
heat  of  the  sun  this  liquid  rises  in  vapour,  and  after  ascending  to  the  higher  regions  of  the 
atmosphere,  where  constant  cold  prevails,  it  is  condensed  into  mist,  which  appears  to  us 
as  clouds ;  these  float  in  the  air  as  long  as  the  temperature  remains  the  same,  but  when 

they  enter  currents  of  colder  wind,  or  are  affected  by  electricity,  they  are  further  con- 
densed into  minute  drops  of  water,  which  ultimately  unite  together,  and  descend  as  rain. 

One  might  expect  that  rain  watei-,  falling  immediately  from  the  clouds,  should  be  abso- 
lutely pure,  and  entirely  free  from  all  other  matter.  This,  however,  is  not  exactly  the 

case.  It  always  contains  a  certain  proportion  of  common  air  and  of  carbonic  acid  gas, 
which,  however,  are  useful,  and,  as  we  have  stated  above,  are  the  cause  of  its  agreeable 
taste.  But  rain  water,  even  when  collected  with  the  utmost  care,  is  said  by  chemists 
sometimes  also  to  exhibit  traces,  though  very  slight,  of  muriatic  and  nitric  acids,  together 
with  carbonate  of  ammonia, 

A  small  quantity  of  carbonic  acid  being  a  component  of  the  atmosphere,  its  absorption 

by  rain  is  easily  conceived ;  but  it  is  not  so  easy  to  account  for  the  existence  in  it  of  the 
other  acids.  Rain  also  falling  through  the  atmosphere  of  a  smoky  town  collects  in  its 

descent  some  impregnation  from  the  impurities  in  the  air  above  the  houses.  The  quan- 
tity, however,  of  all  these  deteriorating  matters  is  exceedingly  small  when  it  has  been 

properly  corrected;  they  can  only  be  detected  by  the  most  delicate  chemical  tests,  and  are 

too  insignificant  to  bo  regarded  in  employing  rain  water  for  the  ordinary  purposes  of  life, 

when  used  fresh  ;  yet  they  are  often  sufficient  to  render  it  liable  to  spontaneous  change 
when  long  kept. 
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From  the  great  purity  of  rain  water,  its  solvent  powers  are  greater  than  those  of  any 
liOther  natural  water  ;  hence  it  soon  becomes  impregnated  with  whatever  matter  it  meets 
miib  that  is  at  all  soluble  in  it.  In  hot  climates  it  is  apt  to  become  full  of  animalcnlap,  and 
aat  last  to  acquire  a  strong  putrid  smell  from  the  decay  of  the  animal  and  vegetable  sub- 
■stances  contained  in  it.   If  properly  collected  in  this  climate,  however,  it  keeps  a  long  time. 

2903.  To  obtain  rain  water  in  a  state  of 'complete  purity  for  the  purpose  of  e.vaiiiiniiiy  it, 
iut  should  be  collected  in  wide  vessels  perfectly  clean,  placed  in  some  open  space  as  far  as 
ppossible  from  the  smoke  of  towns,  where  they  can  receive  the  rain  immediately  from  the 
:3louds,  without  its  being  suffered  to  fall  upon  or  touch  any  other  substance.  Whatever 
;ss  collected  from  ordinary  roofs  is  more  or  less  contaminated  with  whatever  liappens  to  be 
Idoose,  and  there  is  generally  some  soot  from  the  smoke  of  chimneys,  and  fragments  of 
Idoose  mortar,  together  with  a  variety  of  matters  that  have  been  blown  there  by  the  wind. 
IThese  materials,  however,  are  not  of  such  a  nature  as  to  make  the  water  hard  ;  and  pro- 
lyided  the  roofs  are  kept  clean,  it  will  be  perfectly  soft,  and,  if  suffered  to  settle,  and 
altered,  wUl  be  nearly  as  pure  as  that  which  is  collected  immediately  from  the  atmo- 
■sphere.  In  coimtries  or  districts  where  water  cannot  be  had  from  springs  or  any  other 
^source,  large  roofs  are  constructed  purposely  for  collecting  it.  But  the  substance  of 
"which  roofs  consist  is  important  to  consider  in  collecting  water  from  them  ;  those  which 
rconsist  of  lead,  copper,  or  zinc,  are  altogether  improper,  as  the  water  would  certainly  be 
jimpregnated  with  the  oxides  of  these  metals,  and  rain  water  in  particular  is  found  to 
?3xert  a  solvent  power  on  metallic  lead.  In  tiled  roofs,  where  there  is  a  great  deal  of 
imortar,  the  water  from  them  frequently  has  some  impregnation  of  lime,  not,  however, 
^sufficient  to  deteriorate  it  to  any  considerable  degree,  except  while  the  roof  is  new  ;  wood 
■is  also  improper.  Slate  is  quite  insoluble  in  water ;  and  in  that  case,  there  being  generally 
ao  mortar,  the  water  will  receive  no  impregnation  except  what  may  arise  from  smoke  and 
idust,  or  what  may  be  produced  by  the  lead  gutters  and  pipes,  if  there  are  any.  Dripping 
3aves,  and  earthenware  pipes  placed  below  them,  are  most  to  be  recommended  where  it  is 
'wished  to  collect  water  from  roofs  ;  and  cisterns  or  tanks  formed  of  slate,  stone,  or  brick, 
covered  with  cement  or  stucco,  are  better  to  keep  it  than  wood ;  lead  is  particularly 
improper.  It  would  be  very  easy  to  construct  cisterns  with  filters  so  contrived  that  rain 
iwater  might  at  all  times  be  drawn  from  them  in  a  state  of  great  purity  ;  and  in  this 
manner  almost  every  house,  at  least  in  the  country,  might  be  supplied  with  the  very  best 
\and  purest  soft  water.  It  has  been  calculated  that  the  average  quantity  of  water  which 
falls  in  a  square  yard  of  surface  in  Britain  in  the  course  of  a  year  is  126  gallons.  If, 
therefore,  there  be  100  square  yards  of  roofing,  it  will  give  12,600  gallons,  which  would 
X)e  an  ample  supply  for  all  the  purposes  of  a  small  family. 

2904.  Bain  water,  carefully  collected  and  filtered,  is  extremely  agreeable  to  the  palate,  and 
perfectly  wholesome.  From  its  great  softness,  it  is  also  particularly  fitted  for  the  purposes 
•of  the  laimdress.  For  the  mode  of  preserving  it,  see  Section  10.  "  Filtration,"  and  Sec- 

tion 12.  "  Cisterns  and  Tanks." 
Sect.  IV. 

SPRING  WATER. 

2905.  TTie  original  source  of  all  spring  water  is  rain,  which,  falling  upon  hign  ground, 
iiilters  through  the  soil  and  the  strata  of  the  earth  so  long  as  they  are  porous,  until  it  is 
■(Stopped  by  some  impervious  substance,  as  rock  or  tough  clay ;  it  will  then  find  its  way 
ililong  the  surface  of  this  bed,  until  it  arrive  at  some  crevice  or  opening,  through  which 
!.t  forces  its  way  out  on  the  surface.  From  this  description  of  springs,  it  is  obvious 
:lJiat  the  water  which  they  afford  would  be  equally  pure  with  rain  water,  provided  it  does 
nnot  meet  with  any  substances  in  its  passage  through  the  earth  which  it  can  dissolve. 

2906.  Tliis  will  be  rendered  more  clear  if  we  consider  the  accmnpanyiyig  diagram.  Suppose  A 
-.0  be  high  ground,  perhaps  rocky,  or  at  least  impervious  to  water,  and  let  a  6  c  {fig.  523.) r  represent  the  surface  of  this  impervious  stratum,  having  a  stratum  of  sand,  or  some  pervious 

a  substance,  d,  lying  upon  it ;  and 

y'^^^^M^  over  this  let  another  impervious 

f  ^.^^^^^^^   bed,  ̂ ,  cover  the  last.  The  rain 
-   ■  -  _  ■S^^^^^^    A        which  falls  on  the  surface  of  the 

y^!^^^  high  ground  at  a  will  run  down -"^  the  slope  of  the  hill  until  it 
^V''  '  comes  to  the  sandy  stratum  at 

e,  and  it  will  sink  down  into  the 
P'R-^'i^-  sand,  and  make  its  way  to  the 

Icowest  part  of  the  sandy  stratum.  If  there  should  happen  to  be  fissures  at yand  g  in  the  upper 
irmpervious  stratum  k,  the  water  which  entered  at  e,  and  went  down  to  d,  will  be  forced  up 
I  hrough  these  fissures,  because  e  is  at  a  higher  level ;  and  it  will  issue  out  on  the  surface 
'  of  the  ground  at/and  g  in  the  shape  of  springs.  This  is  the  origin  of  springs  in  general ;  they LI  4 
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are  the  openings  through  which  water  is  forced  that  has  come  originally  from  some  higher 
ground,  and  made  its  way  through  tlie  soft  strata  as  it  would  through  pipes  ;  and  very often  the  sources  of  springs  lie  at  a  very  great  distance.  But  if  the  rain  water  was  ever 
so' pure  at  first,  in  passing  through  various  parts  beneath  the  surface  of  the  earth,  where a  variety  of  soluble  salts  occur,  it  must  frequently  dissolve  some  of  them  in  its  passage, 
aud  issue  more  or  less  impregnated  ;  and  the  kind  of  salts  and  quantity  of  the  impreg- 

nation must  vary  in  every  locality.  Accordingly  spring  water  is  never  perfectly  pure, 
nor  entirely  free  from  substances  dissolved  in  it,  though  sometimes  the  quantity  of  dis- 

solved matter  may  be  very  small,  and  not  so  much  as  sensibly  to  deteriorate  its  qualities 
with  reference  to  domestic  purposes. 

2907.  The  sails  most  frequently  found  in  the  water  of  springs  are  sulphate  of  lime  and 
carbonate  of  lime ;  but  besides  these,  there  occur  occasionally  sulphate  of  magnesia  or 
Epsom  salt,  sulphate  of  soda  or  Glauber's  salt,  muriate  of  soda  or  common  salt  now 
called  chloride  of  sodium.  Alum  is  sometimes  found,  though  much  more  rarely  ;  and 
salts  of  iron  arc  extremely  common,  besides,  occasionally,  other  substances. 

2908.  The  chief  practical  distinction  in  water  is  its  being  what  is  called  hard  and  soft, 
qualities  which  are  pointed  out  by  its  action  on  soap.  In  water  perfectly  soft,  soap  dis- 

solves without  curdling,  and  washes  with  a  lather ;  hard  water  curdles  the  soap,  instead 
of  dissolving  it,  and  will  not  do  for  washing.  This  distinction  is  practically  so  important 
that  it  is  necessary  to  explain  it  clearly. 

2909.  What  is  called  the  liardness  of  loater,  exhibited  in  its  curdling  soap,  is  owing  to 
its  containing  a  small  quantity  of  certain  neutral  salts  in  solution,  which  have  been 
derived  from  the  passage  of  the  water  through  the  earth ;  for  rain  water  is  quite  free 
from  them.  These  salts,  as  has  been  stated,  vary  in  their  nature  and  proportions  accord- 

ing to  the  nature  of  the  earth  through  which  the  water  has  passed  ;  but  all  these  salts 
which  have  been  just  enumerated  consist  of  an  acid  united  to  some  other  substance. 
Sulphate  of  lime  consists  of  sulphuric  acid  and  lime  ;  carbonate  of  lime,  of  carbonic  acid 
and  lime  ;  sulphate  of  magnesia,  of  sulphuric  acid  and  magnesia  ;  sulphate  of  soda,  of 
sulphuric  acid  and  soda  ;  muriate  of  soda,  of  muriatic  acid  and  soda,  &c. 

2910.  Now  the  reason  why  water  that  contains  these  salts  curdles  soap  is  this: — Soap 
consists  of  alkali  and  oil  or  tallow,  and  it  is  the  alkali  which  is  the  elFective  material  ic 
washing ;  but  the  acid  of  the  salts  dissolved  in  the  water  decomposes  the  soap  by  having  a 
stronger  attraction  for  its  alkali  than  for  the  substance  with  which  this  alkali  is  already 
united,  and  thus  the  soap  is  rendered  quite  useless  and  ineffective.  But  to  make  this  still 
more  plain,  we  shall  take  a  particular  salt,  and  examine  in  detail  what  effect  is  actually  pro- 

duced upon  the  soap.  Sulphate  of  lime  is  by  far  the  most  general  cause  of  the  hardness 
of  ordinary  spring  water,  except  it  be  brackish,  and  then  the  salt  would  be  muriate  of 
soda.  Sulphate  of  lime,  we  have  said,  consists  of  sulphuric  acid  and  lime ;  and  soap,  we 
have  stated,  consists  of  alkali,  either  soda  or  potash,  and  oil  or  fat ;  these  two,  the  alkali 
and  fat,  unite  to  form  soap,  which  is  soluble  in  water,  although  fat,  one  of  its  ingredients, 
is  insoluble.  Now,  when  sulphate  of  lime  dissolved  in  water  comes  in  contact  with  soap, 
the  sulphuric  acid,  having  a  stronger  attraction  for  the  alkali  of  the  soap  than  it  has  for 
its  own  lime,  lets  go  the  lime,  and  seizes  upon  the  alkali ;  in  consequence  of  which  the 
fat  of  the  soap  is  set  at  liberty.  The  soap  is  thus  evidently  separated  into  its  original 
constituents,  fat  and  alkali,  and  is  therefore  no  longer  soap.  The  soda  of  the  soap  joins 
to  the  sulphui'ic  acid,  and  forms  sulphate  of  soda,  and  the  lime  and  the  fat  unite  as  an 
insoluble  compound,  appearing  like  a  curd  ;  in  consequence  of  this  the  peculiar  action  of 
the  soap  is  totally  prevented.  And  to  understand  this  clearly,  let  us  examine  what  is  this 
peculiar  action  of  soap. 

2911.  The  action  of  soap  is  detersive,  that  is,  it  destroys  grease  which  is  only  another 
term  for  oil  or  fat  of  some  kind ;  and  the  following  is  the  manner  in  which  it  takes 
away  or  discharges  grease: — The  alkali  of  the  soap  unites  with  the  grease,  and 
makes  more  soap,  which,  being  soluble  in  water,  is  thus  carried  off.  But  it  may  be 
asked,  if  the  alkali  of  the  soap  be  already  united  to  oil  or  grease,  why  shovdd  it  unite  to 
the  grease  which  it  is  intended  to  destroy  ?  The  fact  is,  that  if  there  was  a  sufficient 
quantity  of  oil  in  the  soap  to  saturate  it  completely,  it  could  not  act  in  this  manner,  and 
would  not  be  detersive  ;  but  in  the  manufacture  of  soap,  care  is  taken  to  have  a  little  less  oil 
than  would  be  sufficient  for  that  purpose,  and  therefore  the  alkali  can  still  take  up  a  small 
additional  quantity  of  oil,  which  is  just  what  happens  in  its  removing  grease  in  washing. 
Another  question  will  now  naturally  occur  to  one  who  reflects  :  if  the  alkali  of  the  soap 
he  the  only  effective  material,  ivliy  not  use  it  by  itself  f  why  make  it  into  soap  at  all  ? 
This  is  done  merely  for  convenience  ;  if  the  alkali  alone  was  rubbed  upon  the  linen,  it 
would,  as  every  laundress  well  knows,  burn  and  corrode  it,  and  it  would  also  corrode  the 
skin  of  the  hands  :  uniting  it  to  fat,  therefore,  in  making  it  up  into  soap,  is  for  the  pur- 
[)ose  of  moderating  its  strength,  and  enabling  it  to  be  applied  for  a  greater  length  of  time 
to  the  desired  parts,  instead  of  being,  as  it  would  be  in  the  state  of  soda  only,  soon  lost  in 
the  water.  It  follows  from  this  explanation,  that  the  strongest  soap  has  the  greatest 
quantity  of  alkali. 
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We  must  observe  that  water  never  contains  so  much  sulphate  of  lime  as  to  be  per- 
fectly hard,  or  to  destroy  altogether  the  action  of  soap  ;  therefore  we  find  water  more  or  less 

hard  ;  and  to  a  certain  degree  it  may  do  for  washing,  though  badly. 
2912.  Carbonate  of  lime  is  another  sidistancc  very  commonly  dissolved  in  water,  and  which 

occasions  hardness,  as  well  as  being  otherwise  inconvenient  and  prejudicial.  Carbonate 
of  lime  is  composed  of  lime  united  to  carbonic  acid,  which  has  been  described  when  treat- 

ing of  "  Combustion,"  Book  II.  Chap.  II. 2913.  Common  carbonate  of  lime  not  being  soluble  in  water,  it  is  natural  that  one  should 
inquire,  how  it  can  be  occasionally  held  in  solution  in  that  fluid  ?  That  the  carbonate  of 
lime  in  hard  water  is  dissolved  is  evident,  since  water  of  this  kind  is  perfectly  transparent, 
and  not  cloudy  as  if  chalk  were  mixed  with  it.  It  is  not  possible  to  account  for  this  cir- 

cumstance, nor  to  explain  distinctly  the  mode  of  remedying  this  defect  in  water  by 
■  depriving  it  of  its  carbonate  of  lime,  without  entering  into  the  following  details,  which, 
.  although  a  chemical  subject,  we  shall  endeavour  to  render  very  simple,  at  the  same  time 
recommending  every  one  to  cultivate  chemistry  so  far,  at  least,  as  to  be  able  to  understand 

I  explanations  of  this  nature,  —  a  task  which  is  far  from  being  difficult,  and  perfectly  within 
I  the  easy  attainment  of  every  person  who  has  had  the  advantage  of  a  liberal,  or  even  an 
I  ordinary,  education. 

2914.  Every  kind  of  limestone  or  carbonate  of  lime,  of  which  chalk  is  one,  is  insoluble 
•  in  pure  water ;  therefore  pure  water,  running  over  chalk  or  other  limestone  rocks,  cannot 
'  be  impregnated  with  lime.  Were  not  this  the  case,  we  should  have  no  water  free 
I  from  this  earth,  as  it  is  so  abundant  in  nature ;  nor  should  we  have  springs  of  water 
issuing  so  pure  as  they  do  frequently  from  chalk  rocks.  But  springs  of  natural  water  are 

1  often  impregnated  with  carbonic  acid,  which  they  receive  in  the  earth  by  means  not  well 
I  understood ;  the  fact,  however,  is  certain  ;  and  when  such  water  is  exposed  to  the  air,  but 

:  still  more  when  boiled,  the  acid  gas  flies  ofi',  and  leaves  the  water  free.  Now,  common 1  carbonate  of  lime,  as,  for  instance,  chalk,  is,  as  we  observed,  united  to  carbonic  acid,  but  to 
:  a  certain  determinate  proportion  only  of  this  acid  ;  it  cannot  take  up  any  more  as  common 
1  carbonate  :  no  chalk  or  limestone  contains  more  than  this  fixed  quantity ;  and  we  have 
!  said  that  in  this  condition  it  is  not  soluble  in  water.    But,  if  common  carbonate  of  lime 
■  should  meet  with  water  holding  carbonic  acid  without  lime,  the  lime  of  the  carbonate  will 
I  then  receive  an  additional  quantity  of  the  acid  gas,  and  thus  become  doubly  carbonated,  or 
'  what  is  called  a  bi-carbonate,  or,  as  some  say,  a  super-carboTiate ;  and  this  bi-carbonate  of I  lime  is  soluble  in  water. 

2915.  Upon  these  facts  the  explanation  of  the  phenomenon  in  question  depends.  In 
I  order  that  water  should  have  carbonate  of  lime  in  solution,  it  must  first  have  been  impreg- 
1  nated,  by  some  means  or  other,  with  carbonic  acid ;  how  that  has  happened  we  cannot 
;  always  say :  we  know  that  this  gas  issues  in  abundance  from  the  interior  of  the  earth,  as 
I  in  the  case  of  the  famous  Grotte  del  Cane,  and  nvmiberless  other  instances.  Water  greedily 
;  absorbs  this  gas,  and  by  its  means,  in  the  way  just  mentioned,  it  is  rendered  capable  of 
1  holding  abundance  of  lime  in  solution.  But  what  will  be  the  natural  consequence  of 
1  exposing  such  water,  now  impregnated  with  lime,  to  the  air,  and  still  more  of  boiling  it? 
We  have  said  that  the  carbonic  acid  will  be  driven  off  by  exposure ;  that  is,  so  much  car- 

Ibonic  acid  as  was  sufiicient  to  convert  the  common  carbonate  of  lime  into  bi-carbonate  of 
1  lime  —  but  no  more.  By  boiling,  therefore,  the  bi-carbonate  is  reduced  to  common  car- 
!  bonate.  Now  what  must  follow  ?  Bi-carbonate  of  lime  is  a  soluble  substance,  and  the 
•solution  of  it  in  water  is  transparent:  but  common  carbonate  is  not  soluble,  that  is,  water 
I  cannot  retain  it  in  solution  ;  consequently  the  newty-formed  carbonate  falls  down  as  a  cloudy 
I  precipitate.  Every  one  knows  that  if  a  common  carbonate  of  lime,  as  powdered  chalk,  or 
1  limestone  of  any  kind  reduced  to  the  state  of  a  powder,  be  mixed  with  water,  they  will 
mot  dissolve ;  but,  after  causing  at  first  the  fluid  to  be  turbid,  will,  after  some  time,  settle 
I  to  the  bottom  as  a  pow  dery  or  pasty  mass,  leaving  the  water  quite  free.    This  is  exactly 
■  what  happens  in  the  case  we  have  mentioned,  with  this  difi'erence,  that  the  precipitated ■  carbonate  does  not  fall  down  in  the  state  of  a  loose  powder  or  soft  pasty  substance,  but I  forms  a  hard  crust ;  and  it  is  this  crust  which  we  call  furr,  and  which  lines  the  insides  of 
I  our  tea-kettles.  All  waters  that  deposit  furr  in  kettles  or  boilers  must  have  had  in  solu- 
Ition  bi-carbonate  of  lime,  which  has  been  thrown  down  in  the  state  of  common  carbo7iate, 
i  in  consequence  of  the  boiling  of  the  water  sending  off  and  dissipating  part  of  the  carbonic :  acid. 

2916.  From  this  explanation,  the  remedy  for  water  having  carbonate  of  lime  in  it  will  be 
'  easily  understood.    Boil  the  water  for  some  time,  and  the  carbonate  will  separate  and  fall 
down.  Some  waters  clog  the  kettles  and  boilers  much  faster  than  others,  owing  to  their 

i  having  a  very  large  portion  of  carbonate  of  lime.  It  is  well  known  that  this  is  a  serious 
I  inconvenience  in  steam  boilers  ;  and,  when  tea-kettles  become  much  furred,  they  do  not 1  boil  water  so  readily. 

The  remedy  just  mentioned,  of  precipitating  the  carbonate  of  lime,  by  boiling,  is 
I  tedious,  and  can  only  be  effected  on  a  small  scale  -.  another  method  has  been  suggested, 
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which  answei's  immediately  and  on  any  scale  whatever,  rendering  the  water  soft  as  far  as 
that  depends  upon  freeing  it  from  the  carbonate.  Add  to  the  water  some  quicklime 
formed  into  the  consistence  of  cream  with  water.  Diffuse  this  through  the  M-atcr  to  be 
purified :  the  quicklime  attracts  the  excess  of  carbonic  acid  in  the  water,  and  becomes 
common  carbonate  of  lime,  which  is  insoluble,  whilst  at  the  same  time  the  bi-carbonate 
previously  held  in  solution,  being  deprived  of  its  excess  of  carbonic  acid,  also  becomes 
common  insoluble  carbonate,  and  both  fall  to  the  bottom,  leaving  the  water  pure.  It  is  to 
be  observed,  however,  that  though  this  process  will  effectually  render  the  water  soft,  if 
the  hardness  be  owing  to  carbonate  of  lime,  and  that  such  water  will  no  longer  curdle 
soap,  and  may  be  used  for  washing,  yet  there  will  be  danger  of  more  lime  being  used  than 
is  necessary  for  the  purpose,  and  the  super-abundance  will  remain  in  solution  in  the  water, 
which  is  then,  in  some  degree,  lime-water :  indeed,  it  will  scarcely  be  possible  to  propor- 

tion the  lime  so  as  to  avoid  this.  Quicklime,  which  is  caustic,  has  been  employed  with 
this  view  by  laundresses,  and  the  consequence  has  been  that,  using  too  much,  the  linen 
has  been  corroded  and  iiijured.  Nor  would  it  be  advisable  to  employ  this  method  with 
water  used  as  a  constant  beverage ;  but,  for  many  purposes,  the  method  may  be  valuable. 

But  though  these  methods  will  free  the  water  from  carbonate  of  lime,  the  sulphate  of 
lime,  another  source  of  hardness,  must  be  treated  by  a  different  process.  The  sulphuric 
acid,  not  being  volatile,  cannot  be  driven  off  by  boiling ;  but  the  sulphate  of  lime  must 
be  decomposed  by  adding  some  alkali  for  which  the  acid  of  the  sulphate  has  a  stronger 
attraction  than  for  the  lime.  This  may  be  either  soda  or  potash.  The  sulphuric  acid 
will  seize  the  alkali  and  let  go  the  lime ;  at  the  same  time  the  sulphuric  acid,  being  now 
satui-ated  with  the  added  alkali,  can  no  longer  act  upon  that  of  the  soap.  This  is  one  of 
the  reasons  why  soda  is  found  so  useful  in  washing  in  some  of  the  waters  round  London 
besides  its  immediate  action  as  a  detergent.  In  these  waters  there  is  generally  more  or 
less  sulphate  of  lime,  which  causes  a  degree  of  hardness ;  and  this  hardness  is  destroyed 
by  the  soda. 

This  remedy  is  sufScient  if  the  water  be  employed  only  for  washing ;  but,  as  the  addi- 
tion of  soda  to  sulphate  of  lime  would  convert  it  into  sulphate  of  soda  or  Glauber's  salt,  it 

would  be  a  matter  for  consideration  with  the  physician  how  far  a  minute  portion  of  this 
newly-formed  salt  would  be  injurious  to  the  constitution  in  using  the  water  as  a  beverage. 
It  is  very  generally  stated  that  hard  water  is  prejudicial  if  taken  long  as  a  beverage.  It 
is  apt  to  cause  a  sensation  of  weight,  particularly  in  that  weak  condition  of  the  stomach 
which  exists  in  dyspepsia.  The  water  of  Paris  contains  some  sulphate  of  lime,  and  occa- 

sions uncomfortable  feelings  to  strangers  who  drink  it  for  the  first  time. 
2917.  Sulphate  and  carbonate  of  Ume  being  properly  insipid  substances,  they  do  not 

impair  the  taste  of  the  water  nor  injure  its  transparency,  while  the  agreeable  coolness  of 
water  brought  up  from  a  considerable  depth  in  the  earth  renders  it  frequently  very  agree- 

able :  but,  though  a  very  minute  quantity  of  these  salts  may  not  be  prejudicial,  there  is 
little  doubt  that  waters  very  hard  are  unwholesome  if  used  for  a  length  of  time.  It  has 
been  said  that  they  give  rise  to  calculous  complaints ;  but  it  is  not  an  easy  matter  to  prove 
this,  since,  "  with  the  exception  of  lime,  the  substances  found  in  hard  waters  do  not  enter 
into  the  composition  of  calculi ;  their  operation,  therefore,  must  be  rather  of  a  predis- 

posing nature,  and  is  probably  exerted  upon  the  organs  of  digestion,  which  are  well  known 

to  be  intimately  connected  with  the  kidneys." 
Late  observations,  indeed,  have  given  anotlier  view  of  tliis  subject :  the  formation  of  calculi  appears  to  be 

owing  to  an  undue  secretion  of  lithic  acid  occasioned  by  indigestion,  gener.iUy  indicated  by  acidity  in  the 
stomacli ;  and  it  is  now  said  that  hard  water,  cont.aining  an  impregnation  of  carbonate  of  lime,  so  far  from 
increasing  the  disease,  acts  as  a  remedy  by  neutralising  the  acid  in  the  stomach,  and  is  in  fact  a  useful  bere- ra-'e  to  this  class  of  invalids.  In  this  respect  there  may  be  essential  difference  between  an  impregnation  of 
suTphate  and  of  carbonate  of  lime ;  and  it  is  only  the  latter  which  can  be  advant.igeous,  acting  in  the  same 
manner  as  chalk.  -i-      ,     .  it 
Dr  Paris  observes,  that  "  animals  are  more  sensible  of  the  impurities  of  water  than  man.  Horses,  by  an 

instinctive  sagacity,  always  prefer  soft  water ;  and  when,  by  necessity  or  inattention,  tlicy  arc  confined  to  the 
use  of  tliat  wliicli  is'  hard,  their  coats  become  rough  and  ill-conditioned,  and  they  are  frequently  attacked  with the  gripes.  Pigeons  arc  also  known  to  refuse  hard,  after  they  have  been  accustomed  to  soft,  water.  Hard 

water  has  also  a  tendency  to  produce  disease  in  the  spleen  of  certain  animals,  especially  slieep." 
2918.  The  proportion  of  salts  varies  considerably  in  waters  that  are  considered  as  hard, 

and  we  have  stated  that  no  natural  water  is  absolutely  free  from  them.  Biit  it  is  not 

necessary  for  the  ordinary  purposes  of  life  that  water  shall  be  as  pure  as  when  it  has  been 
distilled :  when  water  is  transparent,  colourless,  entirely  tasteless,  and  without  smell,  and 

will  answer  for  the  purpose  of  washing,  it  may  be  considered  as  pure  and  good  water ;  but 
the  salts  should  not  be  in  such  quantity  as  to  stimulate  the  bowels  to  increased  action,  nor 
should  the  water  refuse  to  unite  with  soap. 

2919.  Brackish  spring  water  contains  common  salt,  muriate  of  magnesia,  and  muriate 

of  lime  all  of  which  exist  in  sea  water ;  and  the  springs  must  owe  these  either  to  some 

communication  with  the  sea,  or  to  the  proximity  of  some  bed  of  rock  salt  through  which 

the  springs  pass.  Brine  springs  contain  so  much  salt  that  it  is  procured  from  them  by 

boiling  and  evaporation  ;  several  of  these  occur  in  Cheshire  and  Worcestershire. 

2920    mat  arc  called  petrifying  springs  are  intimately  connected  with  this  subject,  and 
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tre  cannot  introduce  their  explanation  in  a  better  place,  as  it  will  throw  still  further  light 
.••■n  what  we  have  been  discussing.  The  vulgar  notion  of  a  petrifying  water  or  spring  is, 
that  it  will  convert  into  stone  any  substance  thi  own  into  it.  This  is,  however,  altogether 
jji  erroneous  idea ;  there  is  probably  no  such  water  or  spring  in  this  sense  of  the  term. 
S'fo  water  in  any  country,  as  far  as  is  known,  has  now  the  property  of  converting  wood 
unto  stone.  Petrified  wood  is  frequently  found  imbedded  in  ancient  rocks  ;  but  the  date 
iff  such  petrifactions  is  entirely  unknown,  and  is  probably  of  incalculable  antiquity. 
»Modern  waters  said  to  have  a  petrifying  quality  do  not  convert  the  substance  of  wood 
i;nto  stony  matter,  but  only  Lncrust  the  wood  with  a  deposition  of  carbonate  of  lime,  pre- 

cisely analogous  to  the  furr  of  a  tea-kettle  ;  and  the  piece  of  wood  so  incrusted  will  be 
l  ound  within  this  incrustation  perfectly  unchanged.  Several  springs  of  this  kind  are  well 
.mown  in  various  parts  of  England,  particularly  at  Matlock  in  Derbyshire,  where  many 
iiubstances,  as  birds'  nests  with  eggs,  branches  and  leaves  of  trees,  &c.,  or,  in  short,  any  objects 
hirown  into  them,  are  petrified,  as  it  is  improperly  called.  These  springs  hold  carbonate 
nf  lime  in  solution,  in  the  manner  we  have  stated  above,  and  when  the  water  issues  from 
tiie  ground,  and  is  exposed  to  the  atmosphere,  the  excess  of  carbonic  acid  flies  off,  without 
moiling,  and  the  bi-carbonate,  thus  reduced  to  the  state  of  common  carbonate,  is  precipitated 
AS  a  crust  over  any  substances  at  the  bottom.  Such  objects  are  therefore  merely  incrusted 
oith  carbonate  of  lime,  and  are  properly  incrustations,  not  petrifactions, — the  latter  term  being 
f.pplied  only  to  the  effect  of  very  ancient  and  unknown  operations,  by  which  every  par- 
uicle  of  the  original  body  has  been  removed,  and  stony  matter  substituted  in  its  place, 
ff  a  piece  of  really  petrified  wood,  for  example,  be  broken  across,  no  wood  will  be  per- 
I'.eived  in  the  interior ;  the  whole  will  be  mineral  matter.  Science  is  yet  unable  to  explain 
aatisfactorily  this  effect,  as  well  as  many  others  in  the  natural  history  of  the  earth ;  and 
lihe  cause  has  never  been  seen  in  operation. 

2921.  Soft  spring  water  is  nearly  the  same  as  rain  water  ;  it  is  indeed  only  the  latter 
vhich  has  passed  through  the  earth  without  meeting  with  any  soluble  substances  to  alter  its 
[)urity :  it  is  very  seldom  quite  so  pure  as  rain  water.  Some  waters  of  this  kind  are  so 
Dure  as  to  possess  even  a  medicinal  celebrity.  The  waters  of  Malvern  and  of  St.  Winifred's 
HVeU  in  Flintshire  are  very  pure  waters,  having  no  mineral  impregnation  ;  and  it  is  thought 
hhat  their  salubrity  is  owing  to  the  great  solvent  power  which  water  has  when  in  a  very 
Jure  state.    The  sweetness  of  water  is  a  term  that  merely  expresses  its  purity. 
Although  hard  water  is  improper  for  many  domestic  purposes,  yet  there  are  many 

jases  in  which  the  hardness  is  no  detriment,  and  there  are  several  in  which  it  is  even  ad- 
lantageous.  Soft  and  pure  water  has,  as  we  have  stated,  a  much  gi-eater  solvent  power 
lihan  hard;  therefore  in  culinary  operations,  where  the  object  is  to  soften  the  texture  of 
::nimal  or  vegetable  matter,  or  to  extract  from  it  and  present  in  a  liquid  form  some  of  its 
.loluble  parts,  soft  water  is  the  most  eifective  and  to  be  preferred.  In  brewing,  boiling, 
nr  stewing  meat,  making  soup,  or  any  extract  whatever,  soft  water  is  best. 

2922.  But  if  we  consider  the  cooking  of  vegetables,  we  shall  find  that  in  some  instances 
laard  water  is  better  than  soft ;  and  this  the  cook  knows  practically  at  least,  by  throwing 
.>.alt  into  the  water,  which  makes  it  hard.  Soft  water  without  salt  has  too  powerful  a 
i  lissolving  effect  upon  green  vegetables  ;  it  makes  them  too  tender,  destroying  that  firmness 
essential  to  the  preservation  of  their  juices,  which  are  thus  dissolved  and  extracted,  and  the 
'egetables  consequently  rendered  insipid,  at  least  to  English  palates.  Together  with  the 
uuices  the  green  colour  is  extracted,  and  the  vegetables  rendered  pale  and  even  yellowish. 

2923.  In  boiling  fish,  likewise,  the  contrary  to  boiling  meat,  it  is  not  required  merely  to 
i-ender  the  fish  soft,  but  to  preserve  a  certain  degree  of  its  firmness.  Salt  is  therefore  put 
mto  the  water  in  boiling  fish ;  hence  it  is  evident  that  in  this  case,  hard  water  is  at  least  as 
ri;ood,  if  not  better,  than  soft. 

2924.  It  may  therefore  be  laid  down  as  a  rule  in  domestic  economy,  that  when  the  object 
ss  to  dissolve  substances,  to  render  them  soft,  or  to  extract  the  virtues  of  any  thing,  as  in 
'loups,  broths,  stews,  &c.,  then  soft  water  is  the  best ;  but  when  the  object  is  to  cook  the 
'bod  by  preserving  the  juices  as  much  as  possible  in  the  substances,  hard  water  is 
oreferable.  This,  it  is  to  be  remarked,  although  correct,  is  not  the  prevailing  opinion 
acquired  from  books  on  cookery. 

292.').  It  should  be  observed  that  the  terms  hard  and  soft,  as  applied  to  water,  are  only elalive :  but  water  which  contains  as  much  as  five  grains  in  the  pint  of  saline  matter  is 
:.;enerally  regarded  as  too  hard  for  washing  and  many  other  economical  and  manufacturing iorocesses. 

2926.  The  iemper(iture  of  springs  is  uniformly  the  same  all  the  year  round;  hence  in 
I  .ummer  the  water  is  considerably  cooler  than  any  other  water  :  that  coming  to  the  surface 
-8  more  easily  affected  by  the  change  of  season. 

2927.  Some  springs  are,  however,  naturally  warm,  and  some  are  hot,  and  even  boiling  hot. 
When  they  are  warmer  than  ordinary,  they  are  called  thermal  springs.  When  a  spring  is 
« varmcr  than  usual,  but  still  below  the  temperature  of  the  human  body,  it  is  said  to  be  tepid ; 
I I  good  example  of  which  is  the  waters  at  Buxton,  which  arc  always  at  a  temperature  of 
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82° ;  it  is  perfectly  transparent  and  colourless,  and  only  differs  in  its  temperature  from 
any  ordinary  spring.  When  the  spring  is  warmer  than  the  heat  of  the  body,  but  not  so 
warm  but  that  the  hand  may  be  borne  in  them,  they  are  called  warm  springs,  as  those 
of  Bath,  which  are  about  116°;  above  that '  point,  and  to  the  boiling  point,  they  are 
hill  springs.  Of  the  latter  there  are  none  in  Britain.  Thermal  waters  are  generally  pure, 
seldom  saline  ;  occasionally,  however,  they  are  so,  as  at  Carlsbad  in  Bohemia,  where  they 
have  the  temperature  of  165°.  In  Iceland,  there  are  several  large  springs  which  issue 
from  the  ground  boiling  hot,  the  most  remarkable  of  which  is  that  called  the  Geyser. 

Sect.  V. 

WELL  WATER. 

2928.  T7te  water  of  wells,  sometimes  called  pump  water,  when  the  wells  are  of  great 
depth,  is  derived  from  springs  ;  therefore  it  is  essentially  the  same  as  spring  water, 
and  like  that  must  vary  with  every  locality,  being  hard  or  soft,  according  to  the  various 
impregnations  it  has  received. 

2929.  We  stated,  when  treating  of  the  choice  of  the  situation  for  a  house,  the  importance  of 
having  an  abundant  supply  of  good  water.  Frequently,  to  procure  this,  a  well  is  to  be  dug, 
and  upon  tlie  success  of  this  experiment  sometimes  the  decision  on  the  situation  depends. 

2930.  The  probubility  of  finding  water  in  any  spot  depends  upon  the  geological  structure 
of  the  surrounding  district ;  and  as  this  varies  in  different  places,  no  rules  followed  by 
well-diggers  in  one  district  will  apply  to  another.  The  experience  of  the  well-digger  is 
generally  limited  to  a  certain  district,  and  he  too  often  thinks  that  the  observations  which 
he  has  made  in  one  spot  will  apply  to  all  the  world  ;  and  this  is  very  apt  to  mislead. 

2931.  The  study  of  geology  furnishes  the  only  true  guide  Ln  the  search  after  the  proper 
spots  to  sink  wells  in  ;  therefore  the  geological  examination  of  the  surrounding  country 
should  precede  every  other  step  to  be  taken  with  respect  to  sinking  for  wat-er. 

2932.  Wells  are  always  sunk  till  they  penetrate  some  loose  stratum  which  is  charged 
with  water,  and  which  is  placed  between  two  other  strata  impenetrable  by  it. 

2933.  Wells  are  of  two  kinds  :  1.  common  shallow  wells,  wluch  are  often  only  reservoirs  : 
2.  Artesian  wells,  or  constantly  flowing  wells  depending  upon  a  high  source. 

Shallow  wells  often  penetrate  a  thin  stratum  or  two,  a,  a,  fig.  524.  and  enter  another  of 

^.^liSiAuu.  ^si^^ixui^  sand  or  some  porous  substance,  b,  b,  in  which  water  is  con- 
■  r-i-5Sira  -^^----fL  tained.    When  this  stratum  is  pierced,  water  appears,  and  is 

_-  called  a  spring.     Should  this  not  communicate  with  any 
'  — higher  source,  the  water  that  drains  into  the  well  sunk  down 
yyi-^.':  to  c  will  not  rise  upwards,  and  therefore  it  is  necessary  to 

sink  this  well  deeper,  so  as  to  form  a  reservoir  for  the  water 
that  runs  into  it  from  the  stratum  b.    In  some  cases,  the  well 
is  a  mere  tank  into  which  the  water  may  ooze  from  the 

="       gravel  on  the  surface.    This  is  the  case  with  most  of  the f        shallow  wells  round  London.    The  water  of  such  weUs  of  no 
great  depth  are  very  apt  to  be  contaminated  by  the  various 

Fig.  624.  substances  in  the  soil,  as  iron,  lime,  and  even  putrid  matters  ; 
the  two  first  would  give  them  inconvenient  properties,  but  the  latter  would  render  the 
water  highly  prejudicial.  Many  instances  have  occurred  of  disease  being  produced  from 
bad  water,  and  particularly  in  cases  where  churchyards  have  been  suffered  to  contaminate 
the  sources  from  which  wells  have  been  supplied,  a  circumstance  which  does  not  appear 
to  excite  so  much  alarm  as  it  ought  to  do  in  the  English  metropolis. 

2934.  An  Artesian  well  is  a  deep  well  sunk  down  as  at  ffiy.  523.  to  some  stratum  fed 

by  a  high  source.  When  the  stratimi  with  water  is  arrived  at  and  pierced,  the  water 
suddenly  rises  in  the  well  as  high  as  the  source  of  the  spring,  e,  which  may  even  be  higher 
than  the  ground  where  the  well  is  sunk,  and  then  the  water  will  pour  out  as  a  fountain  or 

flow  over.  The  deep  wells  in  London  are  of  this  kind,  and  the  water  in  them  is  remark- 
ably pure.  The  name  Artesian  is  derived  from  the  province  of  Artois  in  France,  where, 

it  is  said,  they  were  first  executed.  Wells  of  this  kind  are  now  become  extremely  common, 
since  the  operation  of  boring  is  often  found  suflScient. 

Sect.  VI. 

RIVER  WATER. 

293.').  Biver  water  is  composed  partly  of  spring  water  and  partly  of  rain  water.  The 

principal  source  of  the  water  of  rivers  is  mist  and  rain.  The  former,  consisting  of  the 
masses  of  vapour  called  clouds,  are  condensed  upon  mountains,  whence  a  thousand  rills  of 

transparent  soft  water  which  unite  together  into  streams  and  rivulets,  either  flow  into  lakes 

or  by  their  union  compose  great  rivers.  Since  rivers  wind  through  various  regions  of 
the  earth,  their  waters  will  necessarily  vary  considerably  in  the  substances  which  they 
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iiontain,  the  nature  of  which  -will  depend  upon  the  season  of  the  5'ear,  and  whether 
iihey  have  been  increased  by  snow  and  floods,  or  whether  from  the  heat  of  the  summer, 
they  are  more  or  less  impregnated  with  animal  and  vegetable  matter.  Another 
.  ource  of  the  supply  of  rivers,  but  one  much  less  considerable,  is  derived  from  springs, 
tV-hich,  consisting  of  water  that  has  long  filtered  through  different  strata,  is  sometimes 
■extremely  pure,  and  in  other  places  highly  charged  with  mineral  salts.  The  proportion 
iff  these  last,  however,  being  comparatively  small,  river  water  is,  in  general,  remarkably 
noft,  and  next  in  purity  to  rain  water. 

2936.  After  storms  rivers  become  muddy  from  the  earthy  and  boggy  matter  through  which 
ihey  pass,  and  which  they  sweep  away  as  they  swell  above  their  ordinary  channel.  It  is 
fi-vident,  also,  from  what  has  been  said,  that  the  water  of  rivers  must  be  purer  the  more 
fire  advance  towards  their  sources;  and  that  the  greatest  quantity  of  contaminating  matter 
ir-HU  be  found  where  they  nearly  reach  the  sea,  the  water  in  their  mouths  being  brackish. 

2937.  Some  streams  that  flow  over  a  rocky  or  pebbly  bed,  particularly  those  in  a  moun- 
aainous  country,  as  in  Wales  and  Switzerland,  are  remarkably  pure  and  transparent, 
laaving  been  filtered  by  the  clean  siliceous  pebbles  and  sand  through  which  they  pass ; 
iivers  that  wind  through  plains  composed  of  soft  strata  are  often  extremely  muddy, 
hhough  they  may  be  free  from  saline  contents. 

2938.  It  is  here  important  to  notice  and  explain  the  difference  between  impurities  being 
mchanically  suspended  in  water  and  being  dissolved  in  that  fluid.  If  fine  sand  or  clay  he 
iTgitated  in  a  glass  of  clean  water,  a  turbid  mixture  wiU  be  produced ;  but  if  the  water  be. 
■juffered  to  rest  quietly  for  a  day  or  two,  all  the  sand  and  clay  will  settle  to  the  bottom, 
nnd  the  water  will  remain  perfectly  clear  as  at  first.  The  particles  of  the  sand  and  clay 
rt^ere  merelj'  suspended  for  a  time  in  the  water,  in  consequence  of  the  motion  given  to  it, 
■aeir  extreme  minuteness  rendering  them  easily  disturbed :  but  when  that  motion  has 
.eased,  these  particles  being  specifically  heavier  than  water,  that  is,  fragments  of  sub- 
::tances  that  would  sink  in  water,  they  fall  to  the  bottom,  or  subside  by  their  superior 
-ravity  :  rest,  therefore,  for  a  certain  time,  is  alone  suflicient  to  separate  such  substances, 
iilut  the  case  is  very  different  with  what  is  actually  dissolved  in  water.  Take  as  an 
\xample  some  common  salt.  This,  in  dissolving,  disappears  entirely :  it  does  not  cause 
lae  water  to  be  muddy,  and  if  the  fluid  stand  quiet  ever  so  long,  not  a  particle  will  fall 
' )  the  bottom.  The  salt  is  here  chemically  united  to  the  water,  and  no  rest  can  have  any 
Effect  upon  it  so  as  to  separate  it.  This  is  the  case  with  all  the  salts  which  are  held  in 
.'ater ;  and  likewise  with  some  other  substances,  as  mucilage  and  gelatine,  or  gum  and 
lilue,  which  will  dissolve  in  the  same  manner,  and  will  not  fall  down  in  consequence  of  rest. 
2939.  Though  the  water  of  rivers  is  produced  from  the  union  of  that  of  springs  with  rain 

later,  and  hence  must  contain  the  salts  of  the  former,  together  with  a  variety  of  matters 
collected  by  the  rivulets  and  streams  which  flow  over  the  surface  of  the  earth,  yet  in 
teneral,  as  we  said  before,  it  possesses  considerable  purity.  Much  of  the  carbonate  of 
nme  is  deposited  during  its  passage  through  the  water,  being  exposed  to  the  air ;  and  the 
rreater  part  of  the  animal  and  vegetable  substances  carried  down  into  it  is  held  merely 
11  a  state  of  mechanical  suspension,  and  is  not  dissolved  ;  for  while  the  water  is  in  con- 
.:ant  motion,  the  putrefaction  of  these  matters  does  not  take  place,  or  in  a  small  degree ; 
•ence  the  greater  part  may  be  separated  by  subsidence  when  the  water  is  suffered  to  be  at 
•est,  or  by  filtration. 
2940.  Bui  it  should  be  remarked  that  though  river  water,  even  when  originally  extremely  foul. 

My  be  purified  by  means  of  filtration  to  a  very  considerable  degree,  yet  it  can  scarcely  be 
(xpected  that  it  can  thus  be  deprived  entirely  of  all  impurities,  since,  notwithstanding  all 
'ossible  care,  some  small  portion  will  escape  the  best  filters.  If  the  filters,  however,  are 
tood,  the  quantity  of  these  will  be  extremely  small ;  but  the  impurities  which  have  been 
•issolved  in  the  water  cannot  be  separated  by  ordinary  filtration.    See  farther,  Sect.  X. Filtration." 
2941.  River  water  is  almost  always  soft,  because  the  principal  portion  of  it  has  been 

'ollected  from  rain  water  that  has  never  passed  through  the  strata,  but  flowed  only  upon ihe  surface,  and  because  the  greater  part  of  the  earthy  salts  have  had  time  to  be  deposited : 
)ut  from  the  most  noxious  impregnations  consisting  of  animal  and  vegetable  matters  which 
.lave  been  carried  into  it,  or  which  have  been  generated  in  the  rivers  themselves,  by 
rarious  aquatic  insects  and  plants,  and  which  have  been  partly  mechanically  suspended, r.nd  partly  dissolved  in  the  water,  it  is  never  quite  pure.  If  such  river  water  be  suffered 
10  rest,  part  of  this  matter  will  subside,  but  some  will  still  remain,  and  though  putrefaction lid  not  take  place  while  the  water  was  in  motion,  yet  this  effect  will  happen  whenever  the vater  becomes  stagnant. 
2942.  For  this  reason  it  is  very  desirable  that  artificial  pieces  of  water  employed  to  orna- 

ment pleasure  grounds  should,  if  possible,  have  some  motion,  to  prevent  the  bad  effects 
i.lways  produced  by  stagnant  water. 
What  has  been  said  of  artificial  lakes  and  ponds  applies  likewise  to  reservoirs  of  cverv sind.  

^ 
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2943.  Rivers  which  issue  from  lakes  are  generally  very  pure  and  transparent,  because all  the  sediment  has  been  deposited  in  the  still  water,  and  the  stream  that  issues  is  free 
froni  the  mechanically  suspended  impurities  that  were  brought  into  the  lake.  The  Rhone 
coming  out  of  the  Lake  of  Geneva  furnishes  a  good  example  of  this  fact. 

2944.  /?t  countries  where  bogs  and  peaty  marslies  abound,  the  rivers  are  often  tinged  with 
a  brownish  colour  extracted  from  the  peat,  and  which  does  not  easily  separate  from  the water. 

294.5.  Tlie  taste  of  river  water  is  more  vapid,  and  less  agreeable,  than  that  of  spring 
■water,  because  the  former  has  lost  all  its  carbonic  acid  in  consequence  of  long  exposure  to the  atmosphere  ;  and  it  is  this  which  renders  spring  water  so  pleasant  as  a  beverage. 

2946.  Many  capital  cities  are  supplied  with  river  water,  as  London  with  the  water  of 
the  Thames,  Paris  with  that  of  the  Seine. 

The  Thames  water  is  of  itself  remarkable  for  its  softness  and  purity,  although  in 
passing  through  London  it  receives  a  great  deal  of  impurities  from  sewers,  and  various 
other  local  causes.  Most  of  the  foulness  with  which  it  is  in  this  way  contaminated  is  only 
suspended,  and  not  dissolved,  in  the  water,  and  therefore  mere  rest  causes  much  of  it  to 
subside,  and  the  greater  part  of  the  remainder  of  what  is  merely  suspended  might  be 
separated  by  filtration  :  the  same  may  be  said  of  the  New  River  wa;ter. 

The  water  of  the  Seine  has  been  carefully  examined  by  Parmentier,  and  appears  to  be 
of  gi-eat  purity,  notwithstanding  the  numerous  manufactories,  as  dyers,  tanners,  hatters, 
&c.,  which  crowd  on  its  banks,  but  it  contains  more  lime  than  Thames  water. 

Sect.  VII. 

ICE  AND  SNOW  WATER. 

2947.  Tlie  water  from  melted  ice  is  nearly  pure,  as  almost  all  saline  substances  are  sepa- 
rated by  the  freezing  of  the  water  ;  even  the  ice  of  salt  water  is  nearly  fresh,  and  is  used 

in  some  places  for  brewing  :  but  the  air  contained  in  the  water  is  likewise  separated  by 
this  process.  Ice  water  is  therefore  similar  to  what  has  been  boiled,  in  consequence  of 
which  fish  will  not  live  in  it  except  it  be  afterwards  exposed  to  the  air  for  some  time.  It 
has  a  vapid  taste,  and  does  not  appear  to  quench  the  thirst,  nor  to  act  as  a  solvent  in  the 
digestive  process  so  well  as  rain  water.  Water  from  melted  snow  agrees  in  its  properties 
with  that  from  ice. 

2948.  It  has  been  supposed  that  ice  and  snow  water  are  unwholesome,  and  that  they 
give  rise  to  the  unseemly  disease  the  bronchocele,  or  goitre,  which  disfigures  so  many  per- 

sons in  the  Alpine  valleys  who  are  obliged  to  drink  snow  water  for  a  great  part  of  the 
year  ;  but  this  opinion  is  no  longer  admitted  by  physicians,  who  observe  that  the  "  same 
affection  prevails  in  Sumatra,  where  ice  and  snow  are  never  seen  ;  and,  on  the  contrary, 
that  this  complaint  is  unknown  in  Chili  and  Thibet,  although  the  rivers  of  these  countries 

are  derived  from  the  melting  of  the  snow  with  which  the  mountains  are  covered."  Cap- 
tain Cook,  and  other  navigators,  have  proved  the  wholesomeness  of  ice  and  snow  water, 

which  they  have  been  obliged  to  depend  upon  entirely  in  high  latitudes  ;  and  in  the  polar 
regions,  thawed  snow  and  ice  forms  the  constant  drink  of  the  inhabitants  during  winter, 
and  of  the  mariners  who  visit  them. 

This  kind  of  water  is  perfectly  soft,  dissolves  soap  readily,  and  will  keep  good  for  many 
years. 

Sect.  VIIL 

sea  water. 

2949.  Tlie  saltness  of  the  sea  is  no  doubt  one  of  the  wise  arrangements  of  Providence  to 
prevent  the  evils  which  we  perceive  in  stagnant  fresh  water.  The  saline  impregnation 
prevents  the  putrefaction  of  the  animal  and  vegetable  remains  with  which  it  abounds. 

2950.  According  to  Dr.  Murray's  analysis,  a  pint  of  sea  water  on  our  coasts  contains  :  — 
lime,  2-9  grains  ;  magnesia,  14-8  ;  soda,  96-3 ;  sulphuric  acid,  14-4  ;  muriatic  acid,  97-7  ; 
total,  226-0  :  or  if  we  consider  these  substances  as  combined  in  the  water,  it  will  be  :  — 
muriate  of  soda,  or  common  salt,  159-3  gi-ains;  muriate  of  magnesia,  35-5  ;  muriate  of 

lime,  5-7  ;  sulphate  of  soda,  25-6  ;  total,  226-0  .  or  1  of  saline  contents  to  about  30  of  water. 
It  is  the  muriates  of  magnesia  and  lime  that  give  the  bitterness  which  we  taste  in  water 
of  the  sea.  This  water  will  not  do  for  washing,  on  accoimt  of  the  salts  which  it  contains  : 
nor,  for  the  same  reason,  is  it  proper  for  preparing  food. 

2951.  The  steam  which  rises  on  the  boiling  of  salt  water  is  nearly  quite  fresh,  scarcely 

any  of  the  salt  rising  with  it ;  hence  it  might  appear  that  we  have  an  easy  method  of  ob- 
taining fresh  water  from  the  sea,  since,  for  this  purpose,  it  is  only  necessary  to  subject 

salt  water  to  the  common  process  of  distillation,  and  the  water  formed  by  the  condensa- 
tion of  the  steam  in  the  usual  way  will  be  fresh,  the  salt  remaining  behind  in  the  still,  or 

any  vessel  employed  for  distilling.    Yet  simple  and  obvious  as  is  this  process,  it  does  not 
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appear  to  have  occurred  to  the  early  navigators,  -who  were  often  distressed  for  want  ot fresh  water,  when  they  might  liave  supplied  themselves  by  this  method.  The  ancient 
Greeks,  indeed,  who  were  unacquainted  with  the  art  of  distillation,  are  said  to  have  pro- 

cured fresh  water  at  sea  by  suspending  large  sponges  in  the  mouths  of  brazen  vessels  in 
which  salt  water  was  boiled  ;  when  the  sponges  were  saturated,  they  squeezed  out  the 
fresh  water.  This  certainly  may  be  regarded  as  the  infant  state  of  distillation  ;  but  the 
quantity  of  water  procured  in  this  manner  must  have  been  very  small.  The  discovery  of 
the  process  of  distilling  by  the  moderns  put  mankind  in  possession  of  a  new  power. 

The  first  account  we  have  of  the  obtaining  fresh  water  at  sea  by  distillatinri  is  in  tlie  reign  of  Queen  Eliza- 
beth, when  it  was  put  in  practice  by  Sir.  K.  Hawkins.  Experiments  were  afterwards  made  by  Hales,  Lister, 

and  various  philosopliers,  and  the  practicability  of  the  method  established.  M.  de  Bougainville,  in  his  voyage 
round  the  world,  derived  great  assistance  from  it ;  and  Dr.  Irving  received,  in  1770,  a  parliamentary  reward 
of  5000/.  for  introducing  it  into  the  British  navy.  Lord  Mulgrave  tried  it  with  success  In  1773,  in  his  voyage 
to  the  North  Pole,  since  which  time  it  has  been  perfectly  understood. 

The  method  practised  by  Dr.  Irving  was  this  :  —  the  ship's  kettle  was  divided  into  two  parts  by  a  vertical partition  ;  in  one  of  these  divisions  was  the  soup  or  meat  to  be  cooked,  and  in  the  other,  sea  water  to  be  dis- 
tilled. The  same  fire  boiled  both,  and  therefore,  at  the  same  time  that  provisions  were  dressing,  fresh  water 

was  distilling.  Three-fourths  only  of  the  sea  water  was  distilled  off,  since,  when  the  brine  became  strong,  the 
distilled  water  had  a  disagreeable  taste  from  a  partial  decomposition  of  the  brine.  The  further  distillation 
was  also  found  to  iiyure  the  boilers. 

This  construction  has,  since  that  time,  been  varied  in  many  ways,  but  the  general  principle  must  always  be 
the  same.  All  that  is  necessary  is  some  method  of  condensing  the  steam  which  is  raised  by  the  boiling  of 
salt  water,  in  the  manner  of  a  still  ;  and  the  particular  form  and  construction  of  the  apparatus  may  be  varied 
to  suit  the  place  where  it  is  used.  On  board  ship,  advantage  is  generally  taken  of  the  kettles  for  cooking, 
and  the  steam  from  these  is  condensed  with  little  expense  and  trouble.  In  long  voyages,  and  even  where 
there  has  been  no  particular  scarcity  of  water,  it  has  been  thought  prudent  to  employ  apparatus  of  various 
constructions  for  this  purpose,  to  lessen  the  quantity  of  water  taken  in,  and  to  provide  against  accidents. 

2952.  Sut  it  is  to  be  observed  that,  although  distilled  sea  water  is  all  but  fresh,  and  will 
answer  for  washing  or  cooking,  yet  it  is  not  completely  so.  It  contains  a  little  muriatic 
acid,  and  is  not  very  fit  for  drinking.  A  little  chalk  or  alkali  added  neutralises  the  acid  ; 
still  it  is  not  found  so  good  as  to  supersede  the  necessity  of  having  fresh  water  from  the 
land. 

Sect.  IX. 

STAGNANT  WATER. 

2953.  By  the  term  stagnant  vie  should  understand  water  simply  in  a  state  of  perfect 
rest,  or  altogether  without  any  current,  whether  it  be  a  lake  or  a  small  pond,  and  whether 
the  water  be  clean  and  pure,  or  very  foul.  We  mention  this  the  more  particularly  because 
many  persons  mistake  the  meaning  of  the  term,  and  suppose  that  the  word  stagnant  applies 
only  to  water  that  has  already  been  rendered  foul  by  remaining  in  that  condition.  Strictly 
speaking  it  is  the  state  of  rest,  and  not  its  quality,  that  constitutes  the  stagnation  of  water. 

2954.  But  stagnant  water  exposed  to  the  air,  if  ever  so  pure  at  first,  will  not  long  remain 
so ;  for  it  soon  becomes  inhabited  by  myriads  of  animalculse,  and  aquatic  insects  of  a  great 
number  of  species,  many  of  which  pass  some  of  the  stages  of  their  lives  beneath  its  sur- 

face, and  their  exuvife  or  remains  become  putrefied,  and  contaminate  the  fluid.  The 
vegetable  kingdom  also  here  extends  its  influence.  There  are  a  great  number  of  plants, 
many  of  which,  called  conferva,  are  so  minute  as  to  be  scarcely  observable  by  the  unas- 

sisted eye,  which  propagate  in  still  water,  and  often  serve  as  food  to  the  insect  tribes. 
Thus  stagnant  water,  like  every  portion  of  the  superficial  part  of  the  earth,  teems  with 

life;  and  the  accumulation  of  the  dead  remains  of  animals  and  vegetables  communicate  to  it 
properties  highly  dfeleterious.  We  stated  that  water  perfectly  pure  is  incapable  of  change 
by  itself,  whether  in  rest  or  motion  ;  but  no  water,  however  pure  at  first,  if  kept  perfectly 
stagnant  and  exposed  to  the  atmosphere,  can  continue  long  in  a  wholesome  state,  or  fit  to 
be  employed  in  preparing  food,  from  the  causes  just  stated.  Boiling  and  filtration  may, 
indeed,  correct  much  of  these  bad  qualities ;  still  it  can  never  be  so  safely  used  as  running 
water.  These  observations  apply  to  reservoirs  of  aU  kinds  when  employed  in  arrange- 

ments for  supplying  water,  if  freely  exposed  to  the  air  and  light. 
2955.  Stagnant  water  has  often  a  greenish  colour,  which  is  derived  from  an  infinity  of 

minute  plants  that  can  only  be  seen  by  the  microscope  :  much  of  this  will  be  retained  by 
the  filter,  but  some  will  also  pass  through,  as  well  as  part  of  the  mucilaginous  juices  of 
plants  and  animal  fluids,  and  thus  the  results  of  putrefaction  will  probably  remain,  not- 

withstanding every  care  bestowed  in  filtering ;  but  to  what  extent  it  is  not  easy  to  say. 
The  transparency  alone  of  filtered  water,  therefore,  will  not  form  a  complete  test  of  its 
purity.    See  "  Filtration,"  Sect.  X. 

2956.  Tlie  water  of  lakes  and  ponds  is,  properly,  stagnant ;  but  these  may  vary  exceedingly, 
according  to  circumstances.  Lakes  are  generally  supplied  from  streams  and  brooks,  which 
flow  into  them,  some  of  which  have  been  produced  by  rain,  and  others  have  risen  from 
springs.  Here  much  will  depend  upon  the  size  of  these  pieces  of  water,  and  the  nature 
of  the  bottom.  The  water  of  deep  lakes  is  agitated  by  the  wind,  and  is  not  so  liable  to 
have  vegetables  growing  in  it.  The  water  of  large  lakes  is  generally  very  pure  ;  but  some 
contain  so  much  salt  as  to  be  called  salt  lakes.    It  is  in  shallow  water  that  the  numerous 
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conferva5,  and  otlit-r  minute  species  of  plants,  grow,  and  which  renders  the  water  so  dele- 
terious ;  and  hence  the  brownish-green,  slimy  substances  so  often  seen  in  shallow  ponds. 

29.57.  The  ivnlcr  of  marshes  is  the  jvorsl  of  all.  Marshes  are  places  where  tlie  stagnant 
^yater  is  very  shallow,  and  where  the  greatest  quantity  of  plants  of  various  kinds,  and 
likewise  numerous  tribes  of  insects,  are  produced,  and  consequently  where  their  dead 
remains  are  the  most  abundant.  The  putrefaction  of  these  substances  gives  rise  to  poison- 

ous effluvia,  whieli  contaminate  the  air,  and  often  occasion  fatal  diseases.  Such  water 
should  be  carefully  avoided  ;  nor  should  it  be  employed  in  any  way  whatever  for  human sustenance  if  other  water  can  be  obtained. 

2958.  But  the  water  of  a  pea  t  bog,  though  stagnant,  is  of  a  very  different  quality  from 
that  of  a  marsh.  This,  indeed,  from  some  property  in  the  peat  itself,  instead  of  containing 
putrid  matter,  is  remarkable  for  resisting  putrefaction ;  and  therefore  the  same  unhealthy 
gases  are  not  disengaged  from  the  water  of  a  peat  bog  as  from  common  marshes.  This 
fact  is  of  great  importance,  and  it  is  observed  that  the  vast  peat  bogs  in  Holland,  Ireland, 
North  of  England,  and  parts  of  Scotland,  are  not  at  all  unhealthy,  but  the  contrary  :  and 
the  same  may  be  said  of  those  stagnant  ponds  of  water  occasioned  by  the  rain  filling  those 
cavities  from  whence  peat  has  been  cut.  If  the  swampy  surface  of  bog  land  in  general, 
and  the  water  contained  in  these  ponds,  were  equally  liable  to  putrefaction  as  marshes, 
the  districts  containing  them  would  be  uninhabitable. 

Sect.  X. 

MINERAL  WATERS. 

2959.  There  are  several  oilier  salts  which  occasionally  occur  in  water  ;  but  they  are  much 

less  frequent  than  the  sulphate  and  carbonate  of  lime  which  we  have  mentioned.  '\Mien 
others  occur  they  are  sometimes  in  too  minute  quantity  to  be  perceived  bj'  the  taste,  and 
can  only  be  discovered  by  chemical  tests.  Occasionally,  however,  they  exist  in  much 
greater  proportion,  so  as  to  be  discoverable  by  the  palate,  and  then  the  water  is  said  to  be 
mineral,  and  is  altogether  unfit  for  most  domestic  purposes.  Sulphate  of  lime  and  car- 

bonate of  lime  are  generally  found  together ;  we  rarely  have  one  without  the  other. 
Chlorides  of  calcium  and  of  magnesia  give  great  bitterness  to  waters  when  they  occur  in 
them.  They  are  found  in  the  waters  of  the  Dead  Sea  in  Palestine,  and  in  many  mineral 
springs.  Sulphate  of  magnesia,  or  Epsom  salts,  so  called  because  first  noticed  in  the 
springs  at  Epsom,  where  they  still  exist,  is  not  unfrequent  Sulphate  of  alumina  is  found 
sometimes,  though  rarely. 

2960.  When  salts  of  iron  are  found  in  water,  it  forms  what  is  called  a  chalyheate,  and  is 
known  by  its  austere  astringent  taste.  But  the  iron  sometimes  exists  in  smaller  quantity 
than  is  sufficient  to  warrant  the  appellation  of  a  mineral  water.  Iron  is  usually  found  in 
water  in  one  or  other  of  two  states  ;  either  joined  to  sulphuric  acid,  constituting  sulphate 
of  iron,  or  what  is  vulgarly  called  copperas  ;  or  as  bi-carbonate  of  iron,  that  is,  iron  joined 
to  carbonic  acid.  When  the  iron  is  in  the  state  of  bi-carbonate,  it  deposits  an  ochrey 
sediment  on  being  exposed  to  the  air  for  some  time,  and  still  more  on  being  boiled  :  but 
when  it  is  a  sulphate  there  is  no  sediment. 

2961.  Iron,  in  whatever  mode  it  exists  in  water,  may  be  discovered  by  its  striking  a  black, 
or  deep  violet  colour,  with  tincture  of  galls  or  any  substance  containing  the  gallic  acid  or 
tannin  (tannic  acid)  :  consequently  it  would  be  totally  unfit  for  making  tea,  as  it  would 
convert  it  into  a  kind  of  ink  ;  and  it  stains  black  all  wearing  apparel  which  have  been 
dyed  with  tan.  Iron  is  far  from  being  deleterious  in  small  quantity  in  water,  but  in  a 
considerable  proportion  becomes  medicinal.  The  mineral  springs  at  Tunbridge  Wells 
contain  bi-carbonate  of  iron,  and  that  of  Sandrock,  Isle  of  AVight,  sulphate  of  iron. 

2962.  Chalybeate  waters  are  extremely  common :  the  most  noted  in  Britain  are  those  of 
Tunbridge  and  Cheltenham  ;  but  there  are  several  round  London,  particularly  at  Hamp- 
stead,  which  were  much  resorted  to  formerly. 

2963.  Besides  the  earthy,  alkaline,  and  metallic  salts  we  have  mentioned,  mineral  springs 
have  considerable  quantities  of  several  gases.  Sometimes  there  is  free  carbonic  acid  gas, 
and  then  the  water  has  an  acidulous  taste.  Sulphuretted  hydrogen  gives  it  a  smell  and 
taste  resembling  that  of  rotten  eggs,  as  is  the  case  with  the  Harrowgate  water. 

2964.  Accordingly,  mineral  waters  are  divided,  from  their  contents,  into  acidulous,  saline, 
alkaline,  chalybeate,  and  sulphureous.  It  would  be  foreign  to  our  object  to  go  farther  into 
the  subject  of  mineral  waters,  as  they  do  not  come  into  the  list  of  beverages. 

Sect.  XL 

PURIFYING  WATER. 

2965.  As  it  is  sometimes  impossible  to  procure  water  pure  and  fit  for  domestic  purposes, 
it  is  important  to  know  by  what  methods  it  may  be  purified,  as  it  is  called,  that  is,  deprived 
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of  those  substances  which  contaminate  it ;  for  it  is  to  be  remembered  tliat  water  in  itself 
is  necessarily  pure  and  incapable  of  change,  and  that  when  it  is  unfit  for  use  the  cause 
must  be  attributed  to  the  presence  of  foreign  matters ;  in  other  words,  substances  which 
do  not  belong  to  it. 

2966.  Before  any  thing  can  be  determined  on  this  subject,  it  is  necessary  that  we  should 
have  a  clear  idea  of  the  substances  with  which  water  is  usually  contaminated,  and  of  the 
mode  in  which  they  exist  in  it.  We  have  already  explained,  when  treating  of  river  water, 
the  difference  between  materials  being  in  mechanical  suspension  and  dissolved  in  water. 

2967.  The  bodies  which  are  merely  suspended  in  the  water,  and  not  dissolved,  are  earthy 
powders,  as  clay,  lime,  and  a  mixture  of  various  mineral  matters  of  all  kinds,  which  have 
been  washed  down  from  higher  grounds,  and  are  completely  mixed  up  in  the  water, 
giving  it  a  turbid  appearance.  Parts  of  animal  and  vegetable  bodies  are  likewise  found 
in  water  in  a  state  of  mechanical  suspension,  as  portions  of  insects,  of  fish,  dead  leaves, 
fragments  of  wood  and  branches,  grass,  and  every  part  of  the  animal  and  vegetable 
kingdoms.  We  may  have  a  good  idea  of  what  may  thus  be  contained  in  water,  by 
observing  what  is  brought  by  rivers  in  freshes,  when  the  water,  is  quite  muddy.  Extremely 
fine  sand  may  be  in  this  list  of  substances  ;  but  when  the  particles  are  large  they  subside 
immediately,  and  cannot  be  said  to  make  water  turbid. 

All  the  particles  that  are  specifically  heavier  than  water  will  subside  to  the  bottom ;  but 
if  any  substances  should  happen  to  be  of  the  same  specific  gravity  as  water,  they  will  not 
subside,  but  will  remain  suspended  anywhere  in  it ;  and  those  particles  which  are  only 
a  very  little  heavier  than  water  will  not  fall  down  until  after  a  considerable  time.  Every 
thing,  in  short,  may  be  suspended  in  water  that  is  light  enough  not  to  sink  to  the  bottom 
immediately,  and  which  cannot  overcome  the  agitation  of  the  fluid.  But  in  general  all 
such  matters  do  subside  after  the  water  has  stood  a  sufficient  time. 

It  is  very  remarkable,  and  a  proof  how  beautiful  is  the  economy  of  nature,  that  there 
are  very  few  substances  in  the  world  that  are  exactly  of  the  same  specific  gravity  as 
water  :  were  there  many  such  matters  this  fluid  would  scarcely  ever  be  clear. 

2968.  Purifying  icater  by  subsidence  is  performed  by  collecting  it  into  a  reservoir,  and 
sufi^ering  it  to  remain  perfectly  at  rest ;  when,  in  the  course  of  time,  those  substances 
which  are  only  mechanically  suspended  will  sink  to  the  bottom.  But  this  method  alone 
is  very  imperfect,  and  can  never  effect  the  complete  purification  of  water,  since,  as  we 
have  stated,  there  are  a  number  of  extremely  minute  particles  so  nearly  of  the  same 
specific  gravity  with  water,  that  they  are  not  able  to  overcome  the  tenacity  of  the  fluid, 
and  therefore  remain  in  a  state  of  suspension  and  cause  a  cloudy  appearance.  These 
may  be  separated  by  filtration,  which  we  shall  next  describe.  Water  may  also  contain 
salts  of  various  kinds,  which  cannot  be  separated  either  by  subsidence  or  filtration  ;  for 
these  distillation  is  necessary,  by  which  the  pure  water  rises  in  the  form  of  steam,  and  is 
condensed  again,  the  salts  remaining  in  the  still.  The  filtration  of  water  being  an  im- 

portant subject,  we  must  treat  of  it  at  some  length. 
2969.  Filtration  is  the  most  general  method  of  purifying  water  for  domestic  economy. 

This  consists  in  allowing  the  water  to  percolate  through  a  porous  material,  the  pores  of 
which  are  too  minute  to  allow  of  the  passage  of  any  substance  mixed  in  the  water.  Strain- 

ing liquids  through  a  sieve,  cloth,  or  sponge,  is  a  coarse  kind  of  filtering ;  and  a  great 
variety  of  materials  are  employed  to  perform  this  operation,  suited  to  the  nature  of  the 
liquids  and  other  circumstances.  The  chemist  employs  unsized  or  bibulous  paper  for 
his  delicate  processes,  and  porous  stones  have  been  employed  for  filtering  water  for 
ordinary  purposes.    Flannel  and  cloth  of  various  kinds  are  also  used. 

2970.  Sponge  may  be  employed  for  filtering  by  compressing  it  into  the  neck  of  some 
vessel  made  to  hold  the  water  ;  this  substance  is  very  convenient,  as  it  may  be  easily 
taken  out,  cleaned,  and  replaced. 

2971.  But  the  best  material  for  filtering  water  is  charcoal.  This  substance  not  only  acts 
mechanically  by  its  porosity  as  a  strainer,  but  it  has  the  valuable  and  peculiar  quality  of 
preventing  putrefaction  by  absorbing  at  once  the  gaseous  matter  that  is  generated,  and 
thus  impeding  decomposition.  Sailors  have  long  been  acquainted  with  this  property  of 
charcoal,  and  they  have  found  it  to  be  an  excellent  practice  to  char  the  inside  of  the 
casks  in  which  they  take  water  to  sea  in  long  voyages.  It  was  once  supposed  that  the 
chief  use  of  this  was  to  prevent  the  water  from  contracting  a  disagreeable  taste  from  the 
wood  ;  but  it  is  now  known  that  it  not  only  effects  this,  but  that  it  acts  much  more  power- 

fully by  absorbing  all  putrid  matter  and  offensive  odour,  and  thus  rendering,  in  a  con- 
siderable degree,  even  foul  and  unwholesome  water  salubrious  and  transparent. 

The  best  cluircoal  for  this  purpose  is  that  produced  by  burning  animal  substances, 
called  animal  charcoal,  which  is  more  effective  than  vegetable  charcoal.  Charcoal  has 
likewise  the  property  of  absorbing  colouring  matter  ;  brandy  may  be  rendered  white  by 
being  passed  through  it,  and  port  wine  has  been  rendered  pale  :  it  is  also  used  for  whiten- 

ing the  syrup  of  sugar. 
2972.  Nature  effects  filtration  by  means  of  beds  of  sand.    Water  that  has  percolated 
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through  these  issues  perfectly  transparent  and  clear,  and  freed  from  every  thing  except 
what  it  holds  in  solution.  Art,  imitating  nature,  employs  sand  for  the  same  purpose,  and 
filtering  beds  upon  a  great  scale  have  been  formed  for  purifying  water,  the  supply  of 
towns,  and  for  domestic  purposes.  Little  more,  indeed,  seems  necessary  for  rendering 
water  perfectly  pure,  where  the  impurities  are  merely  of  a  mechanical  nature. 

2973.  To  filler  water  by  means  of  sand,  it  is  the  practice  in  many  places,  particularly  in 
„  France,  to  construct  cisterns  in  the  cellars,  and  to  divide 

them  into  two  unequal  parts  by  a  partition,  a,  fig.  525.,  that 
does  not  reach  quite  to  the  bottom.  The  largest  of  these 
divisions,  b,  is  half  filled  with  layers  of  sand  of  different  de- 

grees of  coarseness,  and  into  this  the  water  to  be  filtered  is 
put  :  in  passing  down  through  the  sand,  all  the  mechanical 
impurities  are  detained,  and  it  rises  into  the  other  division, 
c,  perfectly  clear.  This  method  is  so  simple  that  it  may  be 
practised  anywhere  without  difficulty.  The  shape  and  size 
of  the  cistern  are  quite  immaterial.  If  a  cock  is  placed  in 

Fig.  525.  jjjg  sjjjaller  division  to  draw  off  the  water,  it  should  be  fixed 
a  little  way  above  the  bottom,  lest  there  might  be  some  slight  sediment  which  would  be 
disturbed.  It  is  obvious  that  the  sand  can  only  answer  the  purpose  for  a  certain  time  ; 
for  it  must  become  clogged  with  the  impurities  and  sediment  from  the  foul  water,  and  will 
require  renewal  more  or  less  often,  in  proportion  to  the  foulness  of  the  water.  The  sand 
should  be  well  washed  before  it  is  used,  and  it  should  contain  no  earthy  matter,  as  this 
would  defeat  the  object  of  filtration.  Clean  sharp  sand  is  best,  and  it  should  be  separated 
by  sieves^  into  various  degrees  of  coarseness  to  place  in  different  layers,  the  finest  being 
put  at  the  bottom. 

2974.  It  viay  be  remarked  that  when  water  is  filtered  by  nature  through  beds  of  sand,  it 
ascends  to  the  surface,  by  which  the  purification  is  more  completely  effected  than  by  de- 

scent. In  the  latter  case,  some  impurities  might  be  forced  through  by  the  weight  of  the 
watei',  or  by  their  own  gravity ;  but,  in  the  former  case,  gravity  must  oppose  the  ascent 
of  the  impurities,  which  are  therefore  more  likely  to  remain  behind.  Filters  have  been 
executed  on  this  principle,  by  making  the  water  pass  upwards  through  the  sand  and  char- 

coal, or  other  filtering  materials. 
2975.  A  very  simple  apparatus  qf  litis  kind  was  made  long  ago  by  M.  Parrot,  of  Paris,  which  has  been  the 

  origin  of  much  of  tlie  recent  apparatus  for  this  purpose.   As  it 
m.iy  be  very  easily  executed,  it  might  be  sometimes  useful  to  tra- 

vellers, who  may  find  it  difficult,  in  some  situations,  to  procure 
pure  water.  abc,fl^.  526.,  represents  a  curved  tube,  either  round ^liich 

Fig.  526. 
or  square,  into  which  sand,  or  sand  and  charcoal,  are  put,  up 
to  tlie  level  of  the  dotted  Une  at  c.  A  little  flannel  bag  is  put 
into  the  end  a,  and  water  poured  into  this  has  its  coarsest  im- 

purities retained  by  the  flannel ;  and  in  p.-xssing  through  the  ■ sand,  in  the  lower  part  of  the  tube,  and  rising  upwards  to  i,  is 
completely  purified,  and  drops  into  a  vessel  placed  below.  If  ■ found  necessary,  a  piece  of  linen  or  muslin  may  be  tied  over 
the  mouth,  to  prevent  any  particle  of  sand  coming  over. 
A  tube  of  this  kind,  about  three  inches  in  diameter,  will  filter 
about  three  quarts  of  water  in  an  hour.    The  longer  the  leg 

,    "'^  more  rapidly  it  will  filter,  from  the  pressure  of  the 
'  water.    'I'he  sand  should  be  made  pretty  compact,  for  the 

slower  the  passage  of  the  water,  the  more  it  will  be  purified. 

2976.  Upon  this  principle,  an  improved  modeof filtering  has  been  effected  in  cisterns,  namely, 
by  forcing  the  water  to  ascend  through  the  filter,  instead 
of  descending.  Here  the  cistern  has  two  partitions,  a  and 
b,  fig.  527.  That  at  a  does  not  reach  quite  to  the  bottom, 
and  the  other  has  an  aperture  at  b.  In  the  middle  division  a 
piece  of  perforated  metal,  wood,  or  stone,  or  a  cloth,  is  fixed 
a  little  above  the  bottom  ;  on  this  is  placed  a  laj-er  of  small 
pebbles,  then  coarse  sand  and  layers  of  charcoal,  then  finer 
sand  and  charcoal,  the  whole  being  covered  bj'  another 
cloth,  also  fixed  just  below  the  aperture  b.  The  water  to 
be  filtered  is  put  into  the  division  a ;  it  then  passes  below 

the  first  partition,  and  by  its  pressure  rises  through  the  perforated  plate  c,  and  like- 
wise through  the  pebbles,  sand,  and  charcoal,  and  passing  through  the  cloth  above 

it  runs  through  an  aperture  in  the  partition  b  into  the  last  division,  from  which  it  is 

drawn  by  a  cock  as  it  is  wanted. 
2977.  An  easy  method  of  cleaning  the  filtering  materials  is  by  makmg  the  water  pass 

through  them  in  a  contrary  direction  to  what  it  does  when  filtering.  For  example,  sup- 
posing as  we  have  just  stated,  the  division  a  is  that  which  receives  the  foul  water,  and  b 

that  which  receives  the  purified  water.  Then,  to  clean  the  filtering  apparatus,  reverse 

the  process,  and  fill  the  division  h  with  unpurified  water  ;  it  will  pass  through  the  aper- 

ture in  the  'partition  l>,  and  descend  through  the  cloth,  the  sand,  and  perforated  plate  c, 

Fig.  527. 
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rising  in  the  division  a,  and  carrying  with  it  all  the  impurities,  which  may  be  drawn  off 
by  a  pipe  fixed  in  the  bottom. 

297S.  The  principle  of  filtration  being  ivell  understood, 
it  ma;/  be  varied  in  an  infinity  of  ways,  according  to  par- 

ticular localities,  or  to  answer  various  purposes. 
A  common  cask,  fig.  528.,  may  be  divided  by  parti- 

tions, and  the  filtering  materials  placed  in  one  of  the  di- 
visions ;  or  without  any  vertical  partitions,  the  cask,  as  in 

the  annexed  cut,  may  be  fitted  up  for  filtering.  Let  two 
cross  partitions  parallel  to  the  heads  be  introduced  at 
a  and  b,  formed  of  wood  perforated  by  a  number  of 
holes  burned  by  a  hot  iron ;  over  each  partition  put  a 
piece  of  woollen  cloth,  and  place  between  them  layers  of 
coarse  and  fine  sand  and  of  charcoal.  Suppose  that  c 
is  a  pipe  coming  from  the  roof;  the  water  supplied  by  it 
will  pass  through  the  filtering  materials  into  the  space 
below  b,  and  may  be  drawn  off  pure  by  a  cock,  or  a 
spigot  and  faucet  at  bottom.  But  suppose  that  it  is  de- 

sired that  the  filtration  should  be  performed  by  ascent,  as  the  most  perfect  method,  then 
another  cistern  must  be  provided  and  placed  on  higher  level,  as  d,  into  which  the  water 
to  be  filtered  must  be  first  conducted  ;  the  water  will  descend  through  the  pipe  e,  and 
enter  the  lower  part  of  the  cask,  b,  from  whence,  by  the  pressure  of  the  water  in  d,  it  will 
force  up  through  the  filtering  materials  into  the  space  above,  at  o,  fi-om  whence  it  may  be 
drawn  off  by  a  cock.  In  this  case  the  vertical  partition  is  supposed  to  be  omitted.  In 
either  case,  there  should  be  a  waste  pipe  in  the  cask,  li,  to  prevent  its  overflowing,  and 
another  in  the  cistern,  g. 

The  foul  water  may  be  let  off  occasionally  by  the  spigot  and  faucet  at  bottom.  In  case 
of  a  deficiency  of  water  from  the  roof,  or  supposing  that  none  coidd  be  had  from  that 
source,  but  plenty  from  some  other  source,  it  is  easy  to  see  how  the  cask  might  serve  as 

a  filtering  apparatus.  If  a  funnel,  /",  be  put  into  the  top,  the  water  poured  into  it  will  pass through  the  sand  in  the  middle,  and  come  out  at  the  lower  cock  purified.  The  best  way  to 
clean  the  sand  when  it  requires  it  is  to  take  it  quite  out,  wash  it  and  the  cask,  and  re- 

place the  sand  again. 
2979.  Another  method  of  employing  a  cask  as  a  filtering  machine  is  the  following.  Hang 

the  cask,  a,  fig.  529.,  on  an  axis  passed  through  it,  so  that  it 
may  be  turned  round  by  a  winch  in  the  manner  of  a  barrel 
churn :  on  the  lower  part  fix  a  short,  hollow,  cylindrical 
piece,  b,  to  contain  a  piece  of  sponge ;  and  connect  with  it 
by  means  of  a  flange  and  screws,  a  pipe,  c,  to  supply  water 
from  a  cistern  placed  at  some  height  above.  Put  sand 
and  charcoal  into  the  cask  about  one-third  full.  The 
water  will  rise  through  the  sponge  and  sand,  and  when 
it  arrives  at  d,  in  the  cask,  it  may  pass  off  by  a  pipe  in- 

serted in  the  end  or  side  of  the  cask,  as  may  be  found 
•P'g-  529.  most  convenient,  into  any  reservoir  or  vessel  to  contain 

it.  When  it  is  required  to  clean  the  sand,  it  is  only  necessary  to  take  off  the  pipe  c,  and 
the  sponge,  and  having  stopped  up,  temporarily,  the  short  cylindrical  hole  where  it  was 
placed,  give  the  cask,  with  water  in  it,  several  turns  round  by  the  winch  ;  this  will  wash 
the  sand,  and  make  it  ready  to  filter  again. 

2980.  It  must  be  obvious  frovi  the  above,  that  a  very  perfect  Jittering  apparatus  may  easily  be  made  by  any  one 
 possessed  of  the  least  ingenuity.    All  that  is  wanted  is  a  vessel  rather a 

Fig.  530. 
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should  be  three  partitions:  the  uppermost  should  have  an  aperture  to 
contain  a  sponge  stuffed  intoit,  <■,  to  stop  the  worst  part  of  the  impurities 
of  the  water  put  in  at  the  top  ;  the  two  lower  partitions  may  be  of  wood 
perforated  with  small  holes  by  a  red  hot  iron,  and  having  pieces  of 
woollen  cloth  laid  upon  them  :  between  these  two  the  sand  and  charcoal 
should  be  put  coarsely  powdered,  and,  lastly,  there  must  be  a  hole  in  the 
bottom  vessel,  at  c,  through  which  the  filtered  water  may  run  into  any- 

thing placed  to  receive  it ;  and  to  avoid  the  expense  of  a  cock,  if  the 
arrangement  be  as  in  the  wood-cut,  where  the  filtering  vessel  covers 
only  a  small  part  of  the  lower  one,  the  filtered  water  may  be  got  out  of 
it  by  dipping ;  and  a  cover  over  this  part  will  keep  it  clean. 

2981  It  may  likewise  be  seen  that  any  conveniently  shaped  vessel  may 
serve  for  a  filter,  where  sand  and  charcoal  are  used  :  any  jar,  with  a 
hole  in  the  bottom,  or  even  a  large  g.irden  pot,  may  serve  as  a  tempo- 

rary filter.  Put  a  short  bit  of  tube,  or  a  round  bit  of  wood,  with  a  hole 
through  it,  in  the  aperture  in  the  bottom  of  the  pot,  fig.  531.,  so  as  to 
project  .m  inch  below  ;  then  put  some  sand  and  charcoal  into  the  pot, 
and  on  this  pour  the  water  to  be  filtered.  The  filtered  w.ater  may  bo 
received  in  a  dish  placed  beneath.  The  pot  is  placed  on  a  stool  with  a 
hole. 

2982.  Water  may  be  filtered  to  a  certain  extent,  even  by  so  simple  a 
contrivance  as  hanging  a  thick  wick  of  cotton  or  worstpcl  thread  over  the  edge  of  a  deep  basin,  or  jar,  yfg.  !)32. 
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The  water  rises  by  the  capillary  attraction  of  the  threads,  and  continues  to  run  over  into  a  vessel  placed 
below,  leaving  the  impurities  behind. 

2983.  A71  excellent  filtering  apparatus  of  stoneware  was  made  and  generally  sold  by  John 
Hawkins,  formerly  of  Titchfield  Street,  London,  from  which  most 
of  those  now  seen  in  the  shops  are  copied  with  slight  variations. 
a,  fig.  533.,  is  the  vessel  into  which  the  foul  water  is  put :  it  comes 
through  the  cock  b,  and  drops  into  the  projecting  lip  of  another 
vessel,  c,  which  has  a  moveable  partition  pierced  with  numerous 
small  holes  ;  on  this  partition  is  placed  a  piece  of  woollen  cloth, 
or  a  slice  of  sponge,  to  stop  the  greatest  quantity  of  the  im- 

purities in  the  water  ;  after  that  it  passes  through  the  holes  into 
the  lower  part,  which  contains  charcoal  bruised  small.  This 
vessel  has  in  the  bottom  several  smaU  holes  which  permit  the 
water  to  pass  into  a  third  vessel,  d,  from  which  the  filtered 
water  is  drawn  by  a  cock.  These  filters  answered  the 
purpose  completely,  and  have  the  advantage  that  all  the  parts 
could  be  easily  got  at,  and  therefore  they  were  easily  kept  in 
order. 

2984.  A  larger  filter,  also  by  Mr.  Hawkins,  was  made  in  the 
following  manner  :  —  B,fig.  534.,  is  a  cask  charred  withinside, 

and  having  a  partition  in  the  middle,  a,  which  does  not  reach  quite  to  the  bottom.  In 
the  lower  part  of  the  cask  is  put  sand  and  charcoal,  or  a  stratum 
of  charcoal  alone,  about  four  inches  deep,  the  upper  part  of 
the  charcoal  in  pieces  about  the  size  of  walnuts,  the  rest  coarsely 
powdered  ;  this  is  covered  with  perforated  covers  to  permit  the 
water  to  pass  through,  but  to  keep  the  charcoal  from  mixing 
with  it.  The  water  to  be  filtered  is  poured  into  the  division  a  ; 
it  then  passes  downwards  through  the  charcoal  in  the  lower 
part,  and  rises  through  the  perforated  cover  in  the  other  di- 

vision, from  which  it  is  drawn  off  by  a  cock.  The  division 
with  the  filtered  water  has  an  inside  cover,  b,  besides  the  cover 
over  the  whole,  to  prevent  any  one  by  mistake  pouring  foul 

1^,  534.  water  into  the  wrong  division. 
2985.  A,  fig.  535.,  represents  a  filtering  apparatus  made  of  stone-!«arc,  which  is  at  present 

A  very  generally  sold  in  the  shops  in  London ;  it  contains  two 
partitions  which  are  fixed  in  with  cement.  The  upper  one  con- 

tains a  cavity  in  the  centre  pierced  with  holes ;  and  the  lower 
one  is  also  pierced  in  a  similar  manner.  Before  they  are  ce- 

mented, sand  and  charcoal  is  put  between  the  partitions,  through 
which  the  water  put  in  at  the  top  filters  into  the  lower  division, 
b,  after  first  passing  through  the  sponge  to  detain  the  coarsest 
part  of  the  impurities.  The  filtered  water  is  drawn  oflF  by  a  cock. 
An  inconvenience  attends  this  arrangement,  that  the  charcoal  and 
sand  cannot  be  easily  got  at  to  be  renewed,  on  account  of  the  ce- 

ment ;  the  partitions  should  be  got  out  when  required  by  the  pos- 
sessor.   These  filters,  though  good,  have  no  peculiar  superiority 

Fig.  635.  over  others  where  the  filtering  materials  are  not  so  concealed. 

2986.  IVater  is  also  filtered  by  making  it  pass  through  a  particular  kind  of  porous  stones, 

fig.  Sae!,  called  filtering  stones,  which  are  hollowed  out  for  the  purpose  in  the  form  of  a 
basin.  The  fluid  percolates  through  the  minute  pores  of  the  stones,  which  are  too  small 

to  suffer  the  impurities  to  pass,  and  it  appears  on  the  outside  in  clear  drops,  which  are 

received  into  a  proper  vessel.  These  filtering  stones  effect  the  intended  purpose,  but  the 

filtration  proceeds  very  .slowly,  drop  by  drop,  and  the  stones  soon  clog  up,  and  are  then 
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difficult  to  clean  ;  they  should  be  frequently  scrubbed  ■with  a hard  brush  before  the  mud  accumulates  too  much  in  them. 
Ou  first  using,  water  should  be  passed  through  for  some  time 
before  it  is  di-ank,  as  it  is  necessary  to  carry  off  all  soluble 
matter  that  may  happen  to  be  in  the  stone,  and  which  gives 
a  disagreeable  taste  to  the  water.  Stones  fit  for  this  pur- 

pose are  found  in  many  parts  of  the  kingdom,  particularly 
in  Derbyshire  and  Durham  ;  but  it  is  said  that  the  best 
filtering  stone  comes  from  the  island  of  Fuente-ventura,  and 

P'g-^^S-  the  next  best  from  Barbadoes.     Both  may  be  procured 
through  Mr.  Joseph  Bishop,  1.  Crescent,  Minories,  London. 

2987.  An  improved  stone  filter  is  made  in  the  following  manner:  —  a, y?*/.  537.,  is  a 

Fig.  537. 

hollow  vessel  made  by  hollowing  out  a  filtering  stone,  with  a  stone  cover  cemented  on  ;  this 
is  placed  in  a  cistern,  b  c,  which  may  be  of  stone,  slate,  or  wood.  The  water  to  be  filtered 
is  put  into  this  cistern,  and  it  passes  through  the  sides  of  the  vessel  of  porous  stone,  through 
the  vessel  a,  into  the  inside,  towards  which  end  the  pressure  of  the  water  arising  from  its 
depth  assists  materially  ;  and  this  apparatus  will  therefore  filter  water  more  rapidly  than 

the  last  construction.    The  filtered  water  is  drawn  off'  by  a  pipe  and  cock,  J,  and  a  small 
pipe  open  at  both  ends,  c,  goes  through  the  cistern 
and  upper  part  of  the  filtering  stone,  for  letting 
out  the  air  as  the  water  comes  in,  and  admitting  it 
as  the  water  is  drawn  off. 

2988.  Fig.  538.  represents  ore  apparatus  on  a 
large  scale  given  in  the  Gardener's  Magazine,  vol. 
iv.  Rain  water  is  conducted  from  the  roofs  by 
pipes  into  the  small  tanks  b  b,  in  each  of  which 
there  is  a  hollow  box  of  filtering  stone,  into 
which  the  filtered  water  presses.  From  these 
stone  boxes  the  pure  water  passes  by  pipes 

into  the  great  tank  c  in  the  court-yard ;  this  tank  is  arched  over,  and  from  it  the  water  is 
drawn  by  a  pump. 

2989.  FiY/cr/wg  on  a /arge  jcnfc  may  be  easily  accomplished  by  means  of  several  filters  whicli  may  deliver 
their  filtered  water  into  one  reservoir  ;  it  is  in  this  manner  that  the  water  of  the  Seine  is  filtered  for  the 
consumption  of  Paris.  The  filters  made  use  of  there  are  constructed  of  vessels  containing  sand  of  various 
degrees  of  coarseness,  and  charcoal,  A  vast  number  are  employed,  and  pipes  or  troughs  from  each  of  them 
unite  together,  and  at  last  empty  them  into  the  general  reservoir.  One  great  advantage  attending  this  con- 

struction is,  that  every  part  of  the  apparatus  is  accessible,  and  the  filters  may  be  easily  renewed  when  requi- 
site.   'I'he  performance  is  very  perfect. 

2990.  Water  cmtaminated  by  salts  of  any  hind  cannot  be  easily  deprived  of  them.  Fil- 
tration in  this  case  has  no  effect  whatever  ;  and  persons  who  have  proposed  apparatu.s  for 

separating  salt  from  water  by  this  process  have  been  totally  ignorant  of  chemical  prin- 
ciples, since  all  salts  dissolved  in  water  pass  readily  through  the  filters.  Neither  can  any 

kind  of  mechanical  compression  through  sand  separate  the  salt  from  water,  as  some  have 
erroneously  imagined.  To  render  salt  or  brackish  water  fresh,  other  methods  must  be 
resorted  to  ;  but  any  chemical  re-agents  that  may  be  employed  to  precipitate  salts  from 
water  must  themselves  remain  in  the  fluid,  and  constitute  another  kind  of  impurity. 
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2991.  Distillalion  is  the  only  effective  process  by  which  the  water  may  be  obtained  quite 
pure;  but.  in  general  this  would  be  too  expensive  and  tedious  for  ordinary  purposes.  At 
sea,  where  fresh  water  is  absolutely  necessary,  the  distillation  of  sea  water  is  frequently 
employed,  as  we  have  shown,  in  order  to  deprive  it  of  its  salt. 

2992.  It  is  very  important  to  understand  the  difference  between  salts  and  the  solu- 
ble parts  of  animal  and  vegetable  bodies.  The  former  continue  in  the  water  without 

any  particular  action,  and  they  can  be  separated  by  chemical  means,  or  by  distillation  ; 
but  the  soluble  parts  of  animals  and  vegetables  decompose  and  pass  into  the  putrefactive 
state,  giving  out  gases,  and  other  volatile  products,  which  are  taken  up  by  the  water,  and 
communicate  to  it  highly  deleterious  properties,  some  of  which  are  not  yet  understood, 
such,  for  example,  as  that  which  generates  malaria,  giving  rise  to  marsh  fever.  Such, 
animal  and  vegetable  substances  may  be  in  a  great  measure,  or  entirely,  separated  by 
filtration,  if  that  method  be  employed  before  the  substances  are  decomposed  or  dissolved 
in  the  water  ;  but  after  that  there  is  no  method  of  depriving  the  water  of  them  com- 

pletely, with  such  ease  that  it  can  be  practised  as  an  affair  of  domestic  economy  :  we 
have  stated  that  charcoal  effects  this  purpose  partially.  Such  water  as  contains  much 
animal  or  vegetable  matter  is  extremely  liable  to  pass  into  the  putrid  state. 

2993.  The  importance  of  good  water  on  long  sea  voyages  is  obvious ;  yet  notwithstanding 
the  great  care  that  is  usually  taken  to  select  the  purest  that  can  be  got,  it  frequently 
happens  that,  when  long  kept,  and  particularly  in  wooden  casks,  it  undergoes  a  kind  of 
putrefaction,  and  becomes  unfit  for  drinking.  The  cause  of  this  change  depends  upon 
the  impurities  contained  in  the  water.  Water  that  has  been  naturally  filtered  through 
sand,  and  which  does  not  contain  salts,  is  generally  the  fittest  for  being  carried  to  sea : 
but  frequently,  from  local  circumstances,  the  water  of  rivers  is  employed. 

Some  rivers  that  do  not  take  their  rise  from  a  rocky  soil,  and  which  become  considerably 
charged  with  foreign  matter  during  a  long  course,  even  over  a  widely  cultivated  plain, 
are  remarkably  free  from  saline  contents,  but  are  often  fouled  with  mud  and  vegetable 
and  animal  exuviae,  which  are  rather  suspended  than  held  in  ti'ue  solution.  Such  is  that 
of  the  Thames,  which,  taken  up  at  London  when  the  tide  is  down,  is  soft  and  good  water ; 
and  after  rest  and  filtration  it  holds  but  a  very  small  portion  of  anything  that  could  prove 
noxious.  It  is  excellently  fitted  for  sea  store,  but,  after  being  some  time  at  sea,  it  under- 

goes a  remarkable  spontaneous  change.  When  a  cask  is  opened  that  has  been  kept 
a  month  or  two,  a  quantity  of  inflammable  air  (carburetted  or  sulphuretted  hydrogen) 
escapes,  and  the  water  is  very  black  and  offensive.  Upon  racking  it  off,  however, 
into  large  earthen  vessels,  and  exposing  it  to  the  air,  it  gradually  deposits  a  quantity  of 
slimy  mud,  becomes  as  clear  as  crystal,  and  remarkably  sweet  and  palatable.  This^ 
effect  is  owing  to  the  water  having  contained  originally  a  good  deal  of  impurities,  con- 

sisting of  animal  and  vegetable  matters,  which  putrefy  and  decompose,  and  in  consequence 
give  out  the  gases  and  offensive  smell  above-mentioned  :  but  as  soon  as  the  decomposition 
of  all  these  substances  has  been  completed,  and  the  fermentation  has  subsided,  the  water 
is  pure  in  consequence  of  having  thus  got  rid  of  them.  Hard  waters  which  contain 
sulphate  of  lime  become  more  offensive  than  those  which  contain  only  carbonate  of  lime, 
for  the  former  salt  decomposes,  and  its  sulphm-ic  acid  gives  rise  to  sulphuretted  hydrogen, 
which  has  the  most  disagreeable  odour. 

2994.  It  would  appear  that  the  soluble  vegetable  matter  of  the  wooden  casks  formerly 
employed  in  the  navy  contributed  to  the  putridity  of  the  water  :  for  now  that  iron  tanks 
are  substituted  for  them,  the  water  may  be  kept  much  longer  without  being  offensive. 
The  metal  becomes  oxydised,  and  the  oxide  of  iron  thus  formed  mixes  with  the  water, 
but  by  its  weight  and  insolubility  it  soon  falls  down  :  or,  should  a  small  portion  remain  in 
the  water,  it  can  have  no  injurious  effect  upon  health.  It  might  be  supposed  that  this 
fermentation  of  the  foul  matter  in  river  water  might  be  resorted  to  in  order  to  purify  it 
for  the  purposes  of  domestic  economy  ;  but  this  method  would  be  by  far  too  tedious,  and 
nearly  the  same  effect  is  produced  by  filtering  through  charcoal. 

299-5.  Alum  is  sometimes  employed  in  purifying  nitiddy  water,  wliicli  it  does  in  some  measure  where  there 
is  a  small  quantity  of  impure  organic  matter.  If  alum  be  added  in  tlio  proportion  of  a  few  pr.ains  to  a  quart 
of  foul  water,  with  agitation,  and  then  suffered  to  rest  for  twenty-four  hours,  a  sediment  will  fall  down,  the 
water  will  become  cle.ir,  and  may  be  poured  off.  Here  the  alum  combines  witli  the  impurities,  as  in  the  case 
of  dveing,  and  occasions  tliem  to  subside.  If  any  ,alum  should  remain  dissolved,  and  not  combined  m  tlie 
water  a  little  carbonate  of  soda  may  bo  added  ;  this  will  decompose  the  alum,  the  soda  making  witli  its  sul- 

phuric acid,  sulphate  of  soda,  or  Glauber's  salt,  which  rcm.iins  dissolved  after  the  rest  has  been  precipitated. 
A  few  drops  of  a  solution  of  the  red  sulphate  of  iron  added  to  a  pound  of  water  will  produce  the  s.imc  effect 

299G  A  patent  was  lately  taken  out  by  Prqfessor  Clark  of  Aberdeen  for  a  method  of  purifying  water  by 
adding  quicklime  to  it.  But  this  can  only  unite  with  any  carbonic  acid  that  may  be  ui  water,  forming  car- 

bonate of  lime,  wliich  will  be  precipitated  along  with  any  carbonate  of  lime  that  may  have  been  in  the  water  ; 
but  it  can  have  no  effect  upon  tlie  sulphate  of  lime  in  water,  wliich  is  the  chief  cause  of  its  hardness. 

2997.  In  many  parts  qf  Hindustan  the  water  is  very  impure,  being  wholly  preserved  in  tanks.  In  that  coun- 
try a  most  valuable  plant,  Strye/ini>s  polnterum.  or  tlic  cleansing  nut,  is  said  to  have  the  property  of  puntying 

the  water.  Tlie  pulp  of  the  fruit,  when  ripe,  is  eaten  by  the  natives,  and  the  seeds  are  dried  and  sold  m  every 
m.-irket  for  this  purpose.  If  one  of  the  seeds  be  rubbed  hard  for  a  minute  or  two  round  the  inside  ol  the 
vessel  before  the  water  is  put  in,  tlic  lluld,  however  foul,  will,  a  short  time  being  allowcii  for  it  to  settle,  be 
freed  from  all  its  impurities,  the  adventitious  matters  being  settled  to  the  bottom,  and  the  supernatant  w.itcr 
loft  clear  and  perfectly  wholesome.    These  nuts  arc  constantly  carried  about  by  the  more  provident  part  oi 
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our  Imlian  officers  and  soldiers  In  time  of  war,  to  enable  tlicni  to  purify  tlielr  water  ;  tliey  are  more  conve- 
nient than  alum,  and  are,  pcrli.ips,  more  wholesome.  It  may  be  mentioned  as  a  curious  fact,  that  tlic  fruit 

above  mentioned,  having  tlie  property  of  clearing  muddy  water,  is  the  only  safe  species  of  a  large  tribe  of  plants 
which  are  virulent  poisons. 

Sect.  XU. 

chemical  tests  fou  examining  vater. 

2998.  We  stated  under  the  head  "  Building,"  (Book  I.)  how  essential  it  is  to  have  a  supply 
of  good  water  ;  and  that  if  no  well  existed  on  the  spot  where  a  house  is  to  be  erected,  it  was 
desirable  to  sink  one  for  the  purpose.  The  salubrity  of  water  being  a  matter  of  the  first 
importance  to  health,  it  is  proper  that  what  is  obtained  from  this  or  any  other  mode  of 
supply,  where  its  purity  may  be  questionable,  should  be  carefully  examined  before  it  be 
used  for  the  usual  purposes  of  domestic  economy. 

2999.  When  good  water  is  first  taken  zip  it  is  perfectly  clear  and  colourless ;  but  the 
examiner  should  not  be  satisfied  with  holding  up  a  glassfull  between  his  eye  and  the 
light ;  he  should  also  pour  some  into  a  deep  ale  glass,  into  which  he  should  look  down- 

wards, when  the  slightest  tinge  from  extraneous  substances  will  appear. 
3000.  K  the  water  be  discoloured  in  any  manner,  it  is  usually  owing  to  some  impurity 

mechanically  suspended  in  it,  and  which  may  be  removed  by  rest  and  filtration,  in  the 
manner  already  described  :  but  the  impurities  may  likewise  be  dissolved  in  the  water,  in 
which  case  they  will  pass  through  the  filter,  which  has  no  power  of  separating  them. 

3001.  The  existence  of  various  substances  dissolved  in  water  may  be  discovered  by  the 
use  of  what  are  called  chemical  tests,  or  re-agents.  These  are  substances  made  and  kept 
for  this  purpose ;  by  the  addition  of  a  small  portion  of  one  of  these  tests,  the  presence  of 
a  particular  substance  in  the  water  may  be  detected.  But  although  it  is  extremely  easy 
to  detect,  in  this  manner,  the  substances  most  usually  found  dissolved  in  water,  yet  the 
complete  examination  of  this  fluid,  so  as  to  ascertain  all  the  matters  that  are  contained  in 
it,  is  a  subject  that  requires  a  very  considerable  acquaintance  with  practical  chemistry ; 
the  analysis  of  waters  being  one  of  the  most  difficult  and  delicate  of  chemical  researches. 
It  would  be  quite  out  of  place  here  to  attempt  an  explanation  of  this  subject  at  any  length  ; 
and  we  only  propose  pointing  out  the  methods  of  ascertaining  the  presence  of  those  sub- 

stances with  which  spring  or  well  water  are  most  generally  contaminated,  and  which 
cannot  be  removed  by  filtration. 

3002.  If  the  water  obtained  should  he'  so  impregnated  with  salts  of  any  kind  as  to  be readily  discovered  by  the  taste,  it  would  come  under  the  description  of  a  mineral  water, 
and  be  altogether  unfit  for  domestic  purposes  ;  but  if  it  be  transparent,  colourless,  and  free 
from  any  peculiar  taste,  it  is  probably  good  :  nevertheless  it  may  be  hard,  for  the  hardness 
would  not  affect  its  transparency,  nor  would  this  be  readily  discovered  by  the  palate, 
except  that  organ  had  been  much  practised  in  tasting  waters.  Using  the  water  in  wash- 

ing will  determine  this  point  to  a  certain  extent:  if  it  makes  a  good  lather  readily  with 
soap  it  is  soft,  if  not,  it  is  hard. 

3003.  77ie  nature  of  hard  and  soft  waters  has  been  detailed  at  such  length  when  treating 
of  "  Spring  Water,"  that  it  would  be  an  useless  repetition  to  describe  it  again.  We  shall 
here,  therefore,  content  ourselves  with  giving  more  particular  directions  for  employing 
the  tests. 

3004.  The  mere  fact  of  hardness  may  be  ascertained  by  a  solution  of  soap  in  spirits  of 
wine,  which  is  the  method  usually  employed  by  well-diggers.  If  this  be  dropped  into 
distilled  water,  no  alteration  will  occur ;  but  if  the  water  be  hard  from  an  earthy  salt, 
the  solution  of  soap  will  occasion  a  white  flocculent  adhesive  precipitate,  which  is  owing 
to  the  lime  in  the  water  uniting  to  the  fat  of  the  soap,  the  alkali  of  the  latter  having  joined 
the  sulphuric  acid  of  the  lime.  This  test,  however,  only  proves  there  is  some  neutral 
salt  in  the  water,  but  does  not  point  out  what  that  salt  is.  Most  salts,  however,  except 
those  which  are  calcareous,  are  discoverable  by  the  taste,  particularly  if  part  of  the  water 
be  evaporated. 

3005.  To  determine  whether  the  water  contains  lime  in  anj'  form,  the  oxalic  acid  should 
he  employed,  as  the  best  test  for  this  earth.  All  waters  containing  lime  are  more  or  less 
injurious  to  health,  affecting  the  kidneys  if  they  are  drank  for  any  continuance.  Some 
of  the  springs  about  London  contain  a  great  deal  of  sulphate  of  lime,  and  are  unfit  for 
■washing,  and  would  be  unhealthy  to  drink.  To  explain  the  principle  upon  which  oxalic 
acid  proves  the  presence  of  Ume,  it  must  be  observed  that  lime  has  a  stronger  attraction  for 
the  oxalic  than  it  has  for  any  other  acid ;  therefore  it  will  quit  whatever  acid  it  may  be 
combined  with  in  a  dissolved  state,  and  unite  to  the  oxalic,  forming  an  oxalate  of  lime, 
which,  being  insoluble  in  water,  will  fall  down  as  a  white  precipitate.  But  instead  of 
using  pure  oxalic  acid,  it  is  better  to  employ  it  as  joined  to  ammonia,  or  the  oxalate  <f ammonia. 

3006.  To  delect  the  presence  of  iron  in  water,  add  to  it  tinclure  of  galls ;  if  there  be 
iron,  a  black  precipitate  like  ink  will  bo  perceived  :  but  for  this  purpose  the  water  must 
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not  be  boiled,  for  in  that  case  the  carbonic  acid  would  be  driven  off,  and  the  iron  would 
fall  down,  and  would  not  be  affected  by  the  test.  Prussiate  of  potusli  in  the  same  case 
will  give  a  blue  precipitate  like  prussian  blue.  If  this  test  give  the  same  coloured  pre- cipitates after  the  water  has  been  boiled,  then  the  iron  is  not  in  the  state  of  a  carbonate- 
but  is,  most  probably,  a  sulphate  of  iron.  If  it  be  required  to  determine  whether  the  salt 
be  a  sulphate,  add  muriate  or  nitrate  of  barytes  to  some  of  the  water,  and  if  it  be  a  sul- 

phate, but  not  otherwise,  a  precipitate  will  appear. 
3007.  Sulphuretted  hydrogen  is  easily  known  in  water  by  its  disagreeable  smell  like  that 

of  rotten  eggs,  or  by  blackening  a  silver  spoon  put  into  it. 
3008.  Carbonic  acid  in  a  free  state  may  be  conjectured  by  the  brisk  sparkling  appear- 

ance of  the  water,  and  this  being  destroyed  by  boiling ;  but  it  is  accurately  ascertained 
by  the  water  reddening  litmus  paper,  and  precipitating  barytes  water  before  boiling,  but not  after  it  is  boiled. 

3009.  Vegetable  or  animal  viatter  may  be  detected  by  adding  sulphuric  acid  and  evapor- 
ating the  water  :  if  such  matter  be  present  the  water  will  become  blackened. 

3010.  The  above  are  the  substances  most  usually  found  in  water ;  others,  which  are  more 
rare,  require  considerable  knowledge  of  practical  chemistry  to  apply  the  tests  properly. 

3011.  From  all  this  we  may  perceive  the  necessity  of  having  a  chemical  analysis  made  of 
water  about  which  we  have  any  doubt,  and  which  is  to  be  used  for  any  important  purpose, 
as  .in  the  case  of  water  from  newly  sunk  wells.  But  this,  as  we  have  already  observed, 
can  only  be  effected  by  the  skilful  practical  chemist. 

Sect.  XIII. 

ON  TANKS  AND  CISTERNS  FOR  PRESERVING  WATER. 

3012.  In  some  countries  where  springs  are  scarce,  and  where  it  rains  only  periodically, 
great  care  is  bestowed  on  reservoirs  or  cisterns  erected  to  preserve  water.  Anciently 
there  were  cisterns  all  over  the  country  in  Palestine ;  these  are  frequently  referred  to  in 
Scripture,  and  many  of  large  dimensions  are  still  to  be  seen.  As  the  cities  were  for  the 
most  part  built  upon  hills  or  high  ground,  and  the  rains  fell  in  India  at  two  seasons  of 
the  year  only,  in  spring  and  autumn,  people  were  obliged  to  keep  water  in  cisterns  in  the 
country  for  the  use  of  their  cattle,  and  in  cities  for  the  convenience  of  the  inhabitants. 
Ancient  subterranean  cisterns  are  described  as  still  to  be  seen  at  Constantinople,  the 
vaults  of  which  are  supported  by  several  hundred  pillars.  In  modern  times,  before  the 
discovery  of  such  excellent  cements  as  we  are  now  possessed  of,  there  was  considerable 
difficulty  in  building  cisterns  to  hold  water  :  at  present,  from  the  perfection  of  our  Roman 
cement,  this  has  become  comparatively  easy.  Bricks  laid  in  Roman  cement,  and  covered 
on  the  inside  with  a  coating  of  that  material,  form  a  wall  perfectly  tight,  and  impervious 
to  water. 

3013.  Hie  choice  of  a  material  for  reservoirs  in  which  water  is  to  be  preserved  for  drink 
or  culinary  purposes  is  extremely  important.  The  material  which  has  long  been,  and 
is  still,  generally  employed  for  common  cisterns  is  lead. 

3014.  The  deleterious  effects  of  lead  dissolved  by  various  substances  and  taken  into  the 
stomach  is  well  known ;  but  it  is  necessary  to  adduce  proofs  of  it  in  this  place.  Water 
absolutely  pure  has  no  action  on  this  metal  if  air  be  excluded ;  but  if  air  be  admitted  its 
action  is  very  sensible.  In  the  atmosphere  there  is  always  present  a  certain  proportion 
of  carbonic  acid,  and  most  waters  likewise  contain  a  minute  quantity'.  The  carbonic 
acid  acts  upon  lead  and  converts  it  into  carbonate  of  lead,  which  is  a  poison.  A  white 
line  may  generally  be  seen  at  the  surface  of  water  preserved  long  in  leaden  cisterns, 
where  the  metal  touches  the  water,  and  this  is  owing  to  a  deposition  of  carbonate  of  lead, 
fprmed  at  the  expense  of  the  metal.  Waters  differ  much  in  the  power  of  dissolving  lead. 
Some  act  upon  it  with  great  rapidity,  as  is  evinced  by  the  corrosion  of  the  cisterns  and 
pipes.    But  the  consequence  of  this  is  not  generally  appreciated. 

Dr.  Lamb,  who  has  paid  much  attention  to  this  subject,  and  to  whom  we  are  indebted 
for  many  valuable  facts,  states  an  instance  where  the  proprietor  of  a  well  ordered  his 
plumber  to  make  the  lead  of  a  pump  twice  as  thick  as  what  is  usually  employed  for  such 
a  purpose,  in  consequence  of  his  observing  that  it  was  frequently  corroded  and  required 
constant  repairs,  not  considering  that  the  lead  thus  quickly  dissolved  was  poisoning  his 
water. 

Nothing  is  more  certain  than  that  lead  cisterns  and  pipes  become  leaky  from  the 
chemical  action  of  the  water  upon  them,  and  it  must  be  equally  obvious  that  in  all  such 
cases  the  water  is  contaminated  with  a  portion  of  active  poison.  This  action  of  water  on 

lead  is  increased  frequently  by  the  circumstance  of  vegetable  matter,  such  as  leaves,  falling 
into  the  cistern  ;  this  will  impart  to  the  water  an  additional  solvent  power,  which  points 
out  the  propriety  of  at  least  keeping  cisterns  extremely  clean  where  lead  happens  to  be  the 
material  employed. 
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It  may  be  supposed  that  the  quantity  of  metal  thus  dissolved,  and  still  more  the  portion 
that  is  actually  taken  into  the  stomach,  must  be  too  minute  to  deserve  serious  attention, 
and  that  its  eft'ects  cannot  be  appreciable.  But  considering  the  complicated  nature  of  the 
human  frame,  it  is  neither  impossible  nor  improbable  that  a  very  minute  portion  of  a 
deleterious  substance  taken  with  our  aliment  for  a  length  of  time  may  exercise  an 
injurious  influence  after  a  series  of  years,  although  this  effect  may  not  be  perceived  in  a 
short  period.  We  find  this  to  be  the  case  in  the  use  of  spirituous  liquors,  and  in  other 
destructive  habits.  From  a  passage  in  Vitruvius,  an  architect  of  the  time  of  Augustus, 
•\ve  learn  that  the  ancient  Romans  ^yere  acquainted  with  the  deleterious  effects  of  lead ; 
and  he  condemns  the  practice  of  conveying  water  in  leaden  pipes,  as  this  metal,  he 
observes,  renders  the  water  insalubrious ;  but  it  is  observed  that  water  has  no  action  on 
lead  pipes  if  they  are  kept  always  full,  since  thus  the  air  is  excluded. 

It  would  appear,  therefore,  to  be  a  matter  of  common  prudence  to  avoid  as  much  as 
possible  the  use  of  a  metal  so  dangerous  as  lead  in  forming  cisterns  and  reservoirs  ;  or  at 
all  events,  if  it  is  employed  for  this  purpose,  care  should  be  taken  to  clean  such  cisterns  or 
other  vessels  frequently  and  not  to  suffer  any  water  to  remain  long  in  them  without  being 
changed.  It  has  indeed  been  confidently  stated  by  physicians  that  a  dangerous,  and  even 
fatal,  colic  has  attended  persons  who  have  been  obliged  to  use  for  some  time  water  which 
has  been  contaminated  by  lead  from  pipes  and  cisterns ;  and  that  when  pipes  of  wood, 
earthenware,  or  iron,  were  substituted,  the  water  ceased  to  produce  these  dreadful  effects. 
Dr.  Paris  mentions  several  cases  of  this  kind. 

3015.  A  very  delicate  test  for  the  discovery  of  lead  in  water  is  sulphate  of  potash  or 
sulphate  of  soda,  which.  Dr.  Thomson  informs  us,  will  detect  it,  even  should  it  not  exceed 
one  part  in  100,000  parts  of  water.  A  drop  or  two  of  this  test  in  a  glass  of  water  will 
show  the  presence  of  lead  by  a  cloudy  precipitate. 

Notwithstanding,  however,  the  opinion  which  we  have  just  expressed  on  the  impropriety 
of  using  lead  in  general  for  conveying  and  preserving  water,  there  is  one  case  which 
forms  a  remarkable  exception  to  the  principles  we  have  stated.  It  was  first  shown  by 
Guyton  Morveau,  and  afterwards  more  particularly  by  Dr.  Christison  of  Edinburgh, 
that  the  presence  of  saline  matter  of  some  kinds  in  water  retards  the  oxidation  of  lead  ; 
and  that  some  salts,  even  in  very  minute  quantities,  prevent  it  altogether.  Such  waters, 
therefore,  as  have  dissolved  in  them  a  portion  of  these  salts  may  be  safely  conveyed  and 
kept  in  that  metal.  Thus  a  small  quantity  of  muriates  and  sulphates,  which  exist  in  many 
kinds  of  spring  water,  preserve  lead  from  corrosion.  "  In  water  containing  these,"  observes 
Dr.  Turner,  "  the  metal  gains  weight  during  some  weeks,  in  consequence  of  its  surface 
gradually  acquiring  a  superficial  coating  of  carbonate,  which  is  slowly  decomposed  by  the 
saline  matter  of  the  solution.  The  metallic  surface  being  thus  covered  by  an  insoluble 
film  composed  of  the  salt  and  the  lead,  adhering  tenaciously,  all  further  change  ceases." 
The  water  of  Edinburgh  has  this  property  ;  and  likewise  all  waters  which  are  hard 
through  containing  sulphate  of  lime.  But  no  soft  water,  such  as  rain  water,  possesses  this 
advantage. 

In  recommending  that  lead  cisterns  should  be  frequently  cleaned,  we  must  remark  that 
we  do  not  advise  that  they  should  be  scoured  bright ;  for  this  would,  by  exposing  the 
pure  metal  to  the  action  of  the  water,  occasion  it  to  be  more  readily  dissolved,  and  destroy 
the  protecting  crust ;  but  by  cleaning  we  mean  only  removing  the  mud  and  other  loose 
impurities  that  may  have  settled  to  the  bottom,  or  be  attached  to  the  sides,  for  which 
brooms  and  brushes  are  sufficient. 

3016.  In  treating  of  rain  water  we  mentioned  the  possibility  of  obtaining  a  sufficient 
supply  by  means  of  a  roof  properly  constructed, —  a  circumstance  of  great  importance  in 
places  where  wells  or  springs  are  scarce. 

3017.  Tanks  for  rain  water  have  been  long  employed  in  some  parts  of  England, 
particularly  in  the  Isle  of  Thanet  and  in  Berkshire.  They  are  sunk  in  the  ground,  and 
are  of  a  cylindrical  form,  resembling  a  shallow  well.  The  best  lining  is  brick  laid  in 
Parker's  cement,  or  very  strong  mortar,  and  covered  with  a  coat  of  cement  half  an  inch thick.  It  will  be  best  to  cause  the  water  to  run  through  a  large  filter  of  sand  and  char- 

coal previously  to  passing  into  the  tank.  The  tank  should 
be  arched  over  with  a  flat  dome  of  brick,  having  an  opening 

:  to  clean  it  out  when  required,  which  may  be  closed  by  a 
>^  stone.    If  the  water  be  first  filtered,  there  will  be  very  little 

deposit.    A  pump  may  be  fixed  in  tlie  tank  to  raise  the 
^  water.     By  means  of  such  a  tank  almost  every  house 

might  be  supplied  with  soft  and  pure  water. 
3018.  The  annexed  wood-cut  (^y.  539.)  exhibits  a  sec- 

tion of  the  arrangement  of  this  tank  with  its  filter,  a  is  the 
division  of  the  filter  into  which  the  rain  water  is  conducted 
from  the  roof  by  a  pipe ;  from  this  it  passes  below  the  par- 

tition in  the  middle  between  a  and  i,  rises  through  the 

^^^
^ 
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sand  and  charcoal  in  the  division  b,  and  passes  through  an  aperture  into  the  tank  or 
reservoir  c,  where  it  is  preserved  till  raised  by  a  pump,  d.  Tlie  top  of  the  tank  is  arched 
with  brickwork,  and  has  a  man-hole  to  clean  it  by,  covered  with  an  oak  flap  with  many holes  bored  in  it  for  ventilation. 

3019.  Tanks  easily  and  cheaply  comlructed  h.ive  been  lately  formed  at  Eastbourne  in  Sussex.  These  have 
been  eminently  useful  during  the  last  dry  summers  ;  they  are  not  liable  to  decay  like  wooden  vessels,  and take  up  little  room. 

These  tanks  vary  in  size  ;  one  of  less  than  seven  feet  wide  has  served  tvo  labourers'  families  for  three  years, while  most  of  the  springs  in  the  neighbourhood  were  dry.  A  tank  twelve  by  seven  feet  has  been  found 
suillcient  to  supply  with  water  a  large  family  and  six  horses  ;  this  was  surrounded  by  only  four  and  a  half 
inch  brickwork,  and  covered  in  upon  the  Egyptian  plan,  by  making  each  row  project  one-third  of  their  length 
inwards  before  that  below  it,  filling  up  tlie  back  with  earth  as  the  building  was  proceeded  with,  in  order  to 
balance  the  weight  of  this  overhanging  brickwork.  At  the  Eastbourne  workhouse,  a  tank  has  been 
made  twenty-three  feet  deep  by  eleven  wide,  of  the  roughest  materials,  being  only  flints  of  the  chalk  ; 
and  though  they  require  more  mortar  than  if  they  h.id  been  regularly  shaped,  only  ninety  bushels  of  lime 
were  allowed,  including  two  coats  of  plaster  ;  and  the  workmanship  is  executed  like  field  walls  at  10.5.  per 
100  square  feet,  taking  care  that  no  clay  be  used  (as  worms  in  time  bore  through  it),  and  that  the  Parker's cement  be  good. 

A  current  of  air  is  said  to  promote  the  purity  of  water  in  tanks,  which  is  easily  affected  by  the  earthenware 
or  other  pipe  which  conveys  the  water  from  the  roof  being  six  or  eight  inches  in  diameter,  with  an  opening 
left  in  the  tank.  When  the  prevailing  winds  do  not  blow  leaves  or  soot  on  the  roofs,  the  w.->ter  will  remain 
good,  even  for  drinking,  without  clearing  out  the  tanks  above  once  a-year :  but  in  some  cases  filtering  by 
ascension  has  been  found  useful,  and  effected  by  the  water  being  delivered  by  a  pipe  at  the  bottom  of  a  cask 
or  other  vessel  from  which  it  cannot  escape  till  it  has  risen  through  the  holes  in  a  board  covered  with 
pebbles,  sand,  or  powdered  charcoal,  as  described  above. 

3020.  The  use  of  such  tanks  is  farther  shown  in  converting  the  water  that  used  formerly  to  injure  a  public 
road  to  the  purpose  of  watering  twenty  labourers'  gardens,  by  which  good  crops  of  potatoes  were  obtained when  sets  not  watered  failed.  Tanks  or  ponds  dug  in  the  chalk  four  feet  deep,  what  is  excavated  being  added 
to  the  sides  roofed  over,  have  been  found  very  valuable  for  the  large  flocks  of  sheep  in  the  south  downs  :  cis- 

terns built  with  brick  and  cement  for  preserving  the  rain  water  from  roofs  for  domestic  purposes  are  very 
common  in  the  Ridings  of  Yorkshire. 

3021.  For  cisterns  on  a  small  scale,  for  the  rise  of  the  house,  slate  is  found  to  be  excellent 
material.  Welsh  slate  is  sawn  into  thin  slabs,  and 
put  together  with  cement,  as  in  the  annexed  wood- 

cut, _^jr.  540.  The  ends  a  b  are  let  into  grooves  in 
the  sides  c  d,  the  latter  being  held  and  pressed 
together  by  the  iron  rods  with  screws  and  nuts. 
efg.  The  bottom  is  likewise  fitted  in  a  groove  ; 
thus  the  whole  is  kept  together  in  a  manner  ex- 

tremely simple. 
This  kind  of  cistern  is  very  durable,  not  being 

liable  to  get  out  of  repair ;  and  it  has  the  advan- 
tage of  not  in  any  way  affecting  the  water  like 

lead.  A  waste-pipe  is  necessary,  of  course,  as  in 
every  other  cistern,  for  this  purpose.  As  slate  is 

liable  to  be  broken  by  a  heavy  blow,  it  may  be  necessary,  in  some  instances,  to  provide  a 
wooden  casing,  or  at  least  a  front  of  wood. 

Cisterns  of  slate  may  be  easily  made  with  a  partition,  so  as  to  filter  all  the  water  that  is 
put  into  them  in  the  manner  already  shown. 

3022.  Tlie  common  receptacles  for  water  in  small  houses  are  ■wooden  casks  or  butts,  and 
these  have  often  been  previously  used  as  beer  or  wine  casks.  All  wood  is  apt  to  com- 

municate some  unpleasant  flavour  or  odour  to  the  water,  except  they  are  charred  inside, 
which  they  ought  to  be :  and  it  is  too  commonly  the  case  that  they  are  left  uncovered, 
and  then  the  water  is  liable  to  be  contaminated  by  various  substances  floating  in  the  air, 
and  by  insects  of  various  kinds.  They  should  be  frequently  cleaned  out,  and  kept  care- 

fully covered. 
3023.  A  ball-cock  is  an  excellent  contrivance,  which  allows  the  water  to  come  into  a 

cistern,  but  shuts  of  itself  when  the  cistern  is  full ;  hence  they  are  alwa3'S  employed  in 
the  cisterns  supplied  by  water  companies.  The  plug  of  this  cock  is  kept  in  by  a  screw 
or  rivet  in  the  usual  manner ;  it  has  a  copper  rod  fostened  to  it,  to  the  other  end  of  which 
a  globular  ball  of  this  copper  plate  is  soldered.  This  ball  is  so  light  as  to  float  upon  the 
water  of  the  cistern,  and,  when  it  hangs  down,  the  cock  is  open  and  the  water  comes  in, 
but,  as  the  water  runs  into  the  cistern,  it  raises  the  ball  and  shuts  the  cock,  thus  stopping 
the  supply  to  prevent  it  from  running  over.  Though  this  contrivance  is  very  simple,  it 
is  sometimes  apt  to  be  out  of  order,  and  therefore  should  be  frequently  examined. 

3024.  Every  cistern  should  also  have  a  waste-pipe,  which  is  a  pipe  fixed  perpendicularly 
in  the  bottom  of  the  cistern,  having  its  upper  orifice  exactly  at  the  level  at  which  it  is 

desired  the  water  should  be  when  the  cistern  is  full.  If  by  any  accident  the  ball-cock 
should  be  out  of  order,  or  if  there  is  no  ball-cock,  the  superfluous  water,  that  would 
otherwise  overflow,  will  pass  down  the  waste-pipe. 

SOa.")  I'otids  or  rrservoirsfor  coltcctina  and  preserving  iiiatcr  are  frequently  necessary  for  the  use  of  cattle 
and  <ilher  purposes  in  rural  and  domestic  economy,  in  places  where  there  are  no  streams  or  lakes  ;  and  these 
are  usually  dug  out  of  the  ground.  It  is  not  dillicult  to  make  a  pond  in  a  clayey  soil,  as  it  is  of  iLvolf  reten- tive of  water  •  but  in  cases  where  the  soil  is  of  a  loose  and  porous  nature,  much  more  care  is  necessary.  It 
is  found,  however,  that  a  coat  of  tough  clay  well  beaten  and  rammed  in,  called  puddling,  is  generally  sufficient. 
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In  some  parts  of  the  kingJom,  as  on  the  Yorkshire  wolds,  there  is  no  water  for  cattle  or  sheep,  except  what 
is  collected  from  rain,  and  preserved  in  ponds  constructed  for  this  |)nrpose;  anil  tlie3'are  fmnid  to  be  extremely 
useful  in  sheep  walks.  The  method  employed  tlicrc  appears  to  answer  the  purpose  perfectly,  and  is  as  fol- 

lows :  —  The  ponds  are  made  circular,  and  about  forty  and  fifty  I'cet  in  diameter,  and  the  excavation  is  not made  above  five  feet  deep  in  the  centre.  After  the  excavation  has  been  cleared  out,  a  layer  of  clay,  well  tern, 
pered  with  a  little  water,  is  laid  over  the  whole  of  the  bottom,  and  trodden  down  and  beat  with  beetles  till  it 
form  a  compact  body  of  about  the  thickness  of  a  foot.  Upon  this  a  layer  of  quicklime,  of  an  inch  or  upwards 
in  thickness,  is  uniformly  spread.  Over  this  is  put  another  layer  ol  clay,  similar  to  the  last,  and  trodden 
down  in  the  same  manner.  To  prevent  this  claj'  from  being  injured  by  the  treading  of  the  cattle,  the  whole 
is  covered  with  a  layer  of  coarse  gravel  or  small  stones  of  such  a  thickness  tliat  the  feet  of  the  cattle  will  not 
break  through  it.  Some  pave  the  part  of  the  margin  by  which  the  cattle  enter,  which  is  a  good  practice,  as 
it  is  important  tliat  the  water  should  be  as  clean  as  possible.  The  use  of  the  layer  of  lime  does  not  appear  to 
be  thoroughly  imderstood ;  whether  it  unites  with  the  clay,  forming  a  kind  of  hard  cement,  or  whether  it 
acts  in  preventing  the  worms  from  boring  through  the  clay,  which  they  are  known  to  do  where  clay  alone  is 
used,  and  thus  let  out  the  water :  but  it  is  observed,  that  this  mo<le  of  construction  answers  better  than 
where  lime  is  not  employed  ;  an  improved  method  of  executing  this  part  is  to  make  a  mortar  by  mixing  the 
lime  with  sand  ;  but  it  adds  a  little  to  the  expense.  Though  tough  clay  is  best,  yet  it  does  not  appear  to  be 
absolutely  essential ;  and  any  earth,  sufficiently  tenacious  to  bear  beating  into  a  solid  compact  body,  will 

answer  the  purpose,  though  not  so  well.  Paving  the  whole 
bottom  of  the  pond  will,  where  the  expense  and  trouble  is  not 
an  object,  be  the  most  complete  method, 

3026.  JV/icn  a  pond  is  lo  he  viade  upon  the  slope  of  a  hill 
the  form  may  be  a  semicircle,  as  in  the  ground  plan,  n,  Jig, 
bil.,  or  the  segment  of  a  circle.  The  upper  side  must  be 
steep,  and  the  lower  one  of  a  proper  slope  for  cattle,  the 
bottom  being  formed  out  of  the  materials  dug  from  the  hill,  as 
is  shown  in  the  section  b.  One  pond  may  be  made  to  supply 
two  or  more  fields,  by  placing  it  so  that  the  boundaries  of  the 
fields  may  pass  through  the  pond.  Trees  should  not  be  planted 
round  ponds  or  open  reservoirs  of  water,  notwithstanding  they 
shade  the  water  from  the  heat  of  the  sun,  and  tlie  agreeable 
effect  which  they  produce,  for  the  leaves  which  fall  into  the 
water,  by  their  decomposition,  injure  the  quality  of  the  water ; 
and  such  ponds  should  be  frequently  raked  and  kept  from 
aquatic  plants,  particularly  those  miuute  conferva;,  like  green 
slime,  which  are  very  apt  to  collect  in  standing  water.  One 
great  use  of  paving  the  whole  bottoms  of  ponds  is  the  facility 
which  this  affords  of  keeping  them  clean. 

3027.  In  cases  where  a  pond  is  supplied  by  water  which  rutts  down  sloping  ground,  a  great  deal  of  impu- 
rities is  frequently  brought  along  with  it,  which  would  render  the  pond  muddy,  besides  tending  to  fill  it  up. 

It  would  then  be  proper  to  admit  the  water  into  another  reservoir  previous  to  its  entering  that  from  which 
it  is  to  be  used,  in  order  that  it  may  first  deposit  all  its  sediment ;  and  the  latter  will  be  found  extremely 
useful  as  manure.  The  communication  may  be  made  by  a  pipe  laid  at  the  surface  of  the  first  reservoir,  and 
having  its  mouth  covered  with  a  grating  or  a  plate  pierced  with  holes.  As  the  health  of  cattle,  as  well  as  that 
of  human  beings,  must  defend  in  a  considerable  degree  upon  the  salubrity  of  the  water  whicli  they  drink,  it 
would  appear  proper  that  more  care  should  be  taken  to  keep  the  water  of  ponds  in  a  clean  state  than  is  gene- 

rally bestowed  ;  and  a  drinking  fountain,  raised  a  little  from  the  ground,  formed  of  stone,  and  kept  quite  free 
from  weeds,  into  which  the  water  might  flow,  filtered  from  the  pond,  would  not  be  very  difficult  to  execute, 
upon  the  principles  which  have  been  explained  above,  and  might  be  a  most  agreeable  object  in  pasture 
ground.  This  latter  idea  is  the  more  important,  since  the  loose  stones  with  which  ponds  are  covered,  as 
described  above,  are  frequently  forced  deep  into  the  clay  by  the  feet  of  the  cattle,  and  the  pond  is  thereby 
materially  injured ;  besides,  sheep  are  often  disgusted  when  the  water  is  thus  rendered  muddy,  and  refuse  to drink  it 

It  is  of  the  greatest  consequence  that  sheep  and  cattle  should  be  supplied  with  pure  water,  particularly during  the  heat  of  the  summer  months.  For  this  purpose,  light  running  water  is  to  he  preferred,  where  it 
can  be  obtained  ;  or,  if  possible,  well  water  in  troughs  or  shallow  tubs,  which  is  very  requisite  when  sheep 
are  confineil  in  folds ;  but  on  no  account  should  they  be  allowed  to  drink  water  that  has  been  long  stagnant,  or 
in  a  tainted  state,  as  it  must  be  when  it  contains  any  dung.  On  the  Continent,  the  watering  of  sheep  is 
regarded  as  a  circumstance  of  the  greatest  moment.  At  the  best  establishments  in  Sweden  and  France,  they 
are  daily  watered  with  running  water,  or  with  that  obtained  from  lakes  or  springs,  which  is  conducted  to 
them  by  means  of  pipes  into  troughs,  out  of  which  the  animals  drink  at  pleasure,  and  consequently  take  less 
water  at  each  time,  which  is  favourable  to  their  health. 

3028.  In  situations  where  there  are  natural  inequalities  of  level,  it  will  be  easy  to  construct  the  pond  itself 
higher  than  the  drinking  place,  into  which  it  is  to  be  conveyed  by  a  pipe ;  but  where  the  place  is  perfectly 
flat,  and  the  reservoir  is  to  be  filled  with  water  collected  only  from  rain,  it  may  be  found  best,  instead  of 
sinking  a  pond  in  the  earth,  to  erect  extensive  low  sheds  covered  by  roofs  proper  for  collecting  rain  water, 
which  might  be  discharged  into  the  reservoir  on  the  ground  ;  and  it  has  been  already  shown  that  any 
required  quantity  may  be  collected  by  means  of  roofs.  In  the  best  farmeries,  horses  are  now  more  frequently 
supplied  with  water,  and  washed  by  means  of  troughs  of  clean  water  in  the  stables,  tlian  driven  into  the  pond 
as  formerly. 

3029.  The  water  collected  in  draining  land  may,  in  some  cases,  be  rendered  available  for  some  purposes  of 
domestic  economy,  by  conducting  it  to  tanks  or  other  places,  where  it  may  first  be  depurated  by  deposition, 
and  afterwards,  if  necessary,  by  filtration.  In  this  case,  as  much  of  the  drain  as  possible  should  be  made  of 
drain  tiles,  or  eiirthenware  pipes.  Water  so  collected  has  been  employed  in  turning  mills,  and  performing other  work. 

Sect.  XIV. 

ON  PIPES  FOR  CONVEYING  WATER. 

3030.  Pipes  for  the  conveyance  of  ivater  are  made  of  wood,  iron,  copper,  stone,  or 
pottery. 

3031.  Wooden  pipes  are  the  least  expensive  at  first,  and  are  easily  made  ;  they  are  best 
bored  in  trees  of  the  proper  size,  and  then  the  bark  being  left  on  preserves  them.  If 
small,  the  passage  may  be  bored  by  a  long  auger,  turned  round  by  one  or  two  men  ;  but 
where  the  pipes  are  large,  and  the  demand  is  great,  as  for  supplying  towns,  machines  are 
employed  to  bore  them.  The  great  objections  to  wooden  pipes  are,  their  want  of  strength 
to  resist  a  great  pressure  of  water,  and  their  liability  to  decay.  They  are  usually  made 
of  elm  or  alder  ;  oak  would  be  preferable,  if  it  were  not  too  expensive.    The  lengths  of 
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pipe  are  fitted  in  by  enlarging  the  bore  at  one  end  in  a  conical  form  with  a  sort  of 
auger,  and  cutting  the  opposite  end  taper  to  drive  into  the  conical  end  of  the  adjacent 
pipe,  which  is  hooped  to  prevent  its  splitting.  Great  care  should  be  taken  in  fitting  them 
well  together  to  prevent  leakage,  and  not  to  cut  away  too  much  of  the  wood  at  the  taper 
end,  which  is  frequently  the  cause  of  decay.  Wooden  pipes  are  apt  to  generate  insects  in 
their  decayed  and  rotten  parts,  and  water  lying  long  in  such  pipes  becomes  putrid  from 
the  animal  and  vegetable  matter  collected  in  them. 

3032.  Cast-iron  pipes  are  superior  to  any  other  for  durability  and  strength.  They  may 
be  procured  of  any  diameter  in  lengths  of  ten  feet,  and  then  are  united  by  means  of  nuts 
and  screws  passed  through  flaunches  cast  on  them  ;  these  require  to  be  put  together  with 
some  cement.  After  having  screwed  the  pipes  together,  they  first  caulk  the  joint  with 
hemp,  and  then  fiU  it  up  with  a  composition  of  borings  or  turnings  of  cast-iron,  mixed 
with  sulphur  and  sal-ammoniac,  and  moistened  with  water.  The  rapid  oxidation  of  the 
iron  unites  the  whole  into  one  mass,  and  at  the  same  time  expands  th^  bulk  of  the 
cement,  so  as  to  fill  up  the  space  very  closely.  The  use  of  the  hemp  is  only  to  prevent 
the  cement  from  getting  into  the  inside  of  the  pipe.  Some  have  used  Roman  cement  for 
this  purpose  ;  and  others  have  employed  melted  lead.  An  idea  has  sometimes  been 
entertained  that  the  iron  is  injurious  to  the  salubrity  of  the  water ;  but  a  thin  black 
oxide  soon  forms  upon  the  inside  of  the  pipe,  and  defends  it  from  the  action  of  the  water, 
forming  a  sort  of  black  japan.  If  the  water  contains  lime,  the  latter  is  deposited  as  a  fine 
crust  over  the  inside,  and  defends  them  from  corrosion  ;  and  there  is  no  fear  that  iron 
pipes  will  fill  up  with  this  deposit,  since  the  water  only  deposits  the  stony  matter  from  the 
attraction  of  the  iron,  which,  being  once  covered  with  a  slight  thickness,  the  water  no 
longer  has  access  to  the  iron.  Some  have  put  lime  into  the  water  purposely  at  first,  when 
it  was  found  that  the  water  was  so  corrosive  as  to  become  tinged  by  running  through  iron 
pipes  newly  laid  down ;  a  rapid  current  of  lime-water  being  passed  through  the  whole 
length  for  a  few  days,  the  pipes  became  coated  in  the  inside  with  calcareous  matter.  At 
first,  after  this,  the  water  tasted  of  lime,  but  it  became  pure  in  a  short  time. 

3033.  Stone  pipes  have  been  used ;  and  they  are  perfectly  safe  and  wholesome,  but 
difficult  to  execute.  Machines  have  been  invented  for  sawing  them  out  of  blocks  of 
stone ;  but  the  expense  was  too  great,  and  they  were  liable  to  break. 

3034.  Copper  pipes  are  never  employed,  except  in  particular  cases,  in  machinery,  and 
apparatus  of  various  kinds. 

3035.  Lead  pipes  are  universally  employed  for  small  water  pipes,  chiefly  from  the 
facility  of  bending  them  in  any  direction,  and  soldering  their  joints.  They  were  for- 

merly made  of  sheet  lead  wrapped  round  an  iron  or  wooden  core,  and  the  joint  soldered  up. 
This  method  was  imperfect,  as  they  were  apt  to  give  way  in  the  joint ;  they  are  now 
generally  made  by  casting  the  lead  in  an  iron  mould,  upon  a  cylindrical  iron  rod  of  the 
size  for  the  bore  of  the  intended  pipe,  the  lead  being  three  or  four  times  the  thickness  of 
the  intended  pipe,  and  in  short  lengths,  which  are  then  drawn  through  holes  in  pieces  of 
steel  in  the  manner  of  wire-drawing,  till  the  pipe  is  reduced  to  the  intended  thickness, 
and  drawn  out  to  the  proper  length.  We  have  already  mentioned  the  bad  effects  of 
keeping  water  long  in  lead. 

3036.  Lead  pipes  lined  with  tin  have  been  made  for  the  conveyance  of  water  where  it 
was  in  danger  of  receiving  a  taint  from  the  corrosion  of  lead,  or  for  beer. 

3037.  Pipes  of  potteryware  are  made  of  a  coarse  brown  kind  of  pottery,  which  is  very 
hard  and  durable  ;  they  can  only  be  made  in  short  lengths,  and  have  one  end  enlarged  to 
receive  the  other.  To  close  the  joints,  tow  and  pitch  are  used.  These  pipes  can  never 
be  made  to  bear  much  pressure,  are  liable  to  be  broken  by  accident,  and  are  expensive ; 
but  they  preserve  the  water  perfectly  pure.  It  appears  from  some  ancient  buildings,  that 
the  Romans  sometimes  made  use  of  them. 

3038.  Pipes  are  subject  to  obstructions,  not  only  from  the  deposition  of  sand  or  mud  in 
the  lower  parts,  where  they  are  curved,  but  also  from  air  which  gets  in  by  accident,  and 
separates  from  the  water,  and  collects  in  the  upper  parts  of  their  bendings.  To  clear  a 
pipe  of  this  air,  if  it  be  of  lead,  the  common  method  practised  by  the  plumbers  is  this  :  — 
They  drive  a  nail  into  the  place  where  they  suspect  the  air  to  be  lodged,  and  while  the 
nail  is  in,  they  hammer  up  the  lead  round  it ;  they  then  draw  out  the  nail,  and  suffer  the 
air  to  escape  ;  when  that,  is  all  gone,  and  the  water  appears,  they  with  a  stroke  or  two  of 
the  hammer  close  up  the  hole  in  the  pipe  again,  which  the  lead  gathering  round  the  nail 
enables  them  to  do. 

Sect.  XV. 

FORMING  WELLS,  AND  RAISING  WATER. 

3039.  When  water  cannot  be  procured  on  the  surface  of  the  earth,  it  is  necessary  to 
search  for  it  in  the  interior,  where  it  circulates  in  numerous  places.    The  origin  of  well 
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water  was  shown  in  Book  VIII.  Chap.  I.  Sect.  V.  Two  methods  iire  resorted  to  for 
reaching  it  ;  digging  wells,  and  boring  the  earth. 

3040.  Considerable  difficulty  is  experienced  in  fixing  upon  the  spot  where  it  is  likely 
that  water  may  be  obtained  by  sinking  a  well ;  and  much  judgment  is  required,  as  the 
operation  is  very  expensive. 

3041.  Well-digging  is  performed  by  persons  who  pursue  this  avocation  exclusively,  as 
it  demands  peculiar  knowledge  and  practice.  The 
form  of  wells  is  always  circular.  If  they  should 
happen  to  be  formed  in  chalk,  no  stone  or  brick 
lining  is  necessary  ;  but  if  made  in  soft  strata, 
which  is  most  frequently  the  case,  to  prevent  this 
from  falling  in,  they  are  lined  within  with  bricks 

ffli',^->r<Pd=s=;=sa5;:3^>a  ^^'"^  without  mortar,  which  operation  is  termed 

ll'  c  ̂ ^^^^T  T^^^r:  „  steening.  The  steening  of  a  well  is  a  mode  of 
"        IhnTI  I  inrl         building  rather  curious,  as  the  internal  wall  is  built and  sinks  down  as  the  well  proceeds.  In  beginning 

it,  a  few  feet  from  the  surface  a  ring  or  circular  curb 
of  wood,  called  a  barrel  curb,  a  bed,  fig.  542.,  the 
size  of  the  well,  is  laid  on  the  bottom  of  the  digging, 
and  bricks  built  on  it,  shown  at  c  a,  all  round,  to  a 
considerable  height ;  the  well  is  then  proceeded 
with,  and  the  well-digger  cautiously  digs  away  the 
earth  at  d  and  b,  from  below  the  curb,  which,  by 
degrees,  sinks  down  from  the  weight  of  the  brick- 

work upon  it.  When  the  curb  has  got  to  the  lowest 
part  of  the  well  that  is  being  formed,  the  latter  is  again  carried  some  way  further  down, 
and  again  the  curb  and  the  steening  is  lowered  by  the  same  process  as  before.  This  curb 
is  left  in  the  well.  K  the  depth  is  very  great,  and  the  steening  will  not  sink  any  further, 
sometimes  they  form  a  new  curb  within  the  first,  and  cause  that  to  sink  as  they  proceed. 

'\^^len  they  arrive  at  a  spring,  it  will  sometimes  burst  out  with  great  violence,  so  as  to 
endanger  the  safety  of  the  well-diggers,  who  are  then  drawn  up  with  all  expedition.  The 
depth  at  which  water  is  found  varies  in  every  situation  according  to  the  geological  struc- 

ture of  the  country.  This  latter  branch  of  knowledge  affords  the  only  clue  by  which  the 
probabiUty  of  finding  water,  and  at  what  depth,  can  be  conjectured  upon  rational  grounds; 
and  well-diggers,  unacquainted  with  thia  useful  science,  can  prognosticate  only  from  a 
kind  of  knowledge  and  practice  of  a  very  limited  nature,  and  are  extremely  apt  to  mis- 

lead their  employers,  not  always  from  dishonest  motives,  but  frequently  from  a  total  mis- 
conception of  the  true  principles  upon  which  they  ought  to  proceed.  The  thickness  of 

the  steening  is  generally  four  inches,  or  half  a  brick,  and  the  well  should  be  domed  over 
with  brickwork,  leaving  a  man-hole  twenty  inches  square,  covered  with  a  Yorkshire 
stone,  having  a  strong  iron  ring  let  in  in  the  top  to  lift  it  out  by.  It  is  usual  to  contract 
with  the  well-digger  for  a  certain  depth,  that  at  which  water  is  expected,  paying  him  as 
extra,  if  the  depth  should  exceed,  or  deducting  if  it  should  fall  short  of,  what  is  supposed. 

3042 .  Boring  the  earth  to  obtain  water  has  of  lute  been  practised  with  great  success,  not  onl)-  in  tliis  coun- 
try but  on  the  Continent,  and  in  many  other  parts  of 

1  Q  the  world ;  and  it  is  found  to  be  a  very  great  saving  of 0  IT  expense.  In  consequence,  many  places  are  now  sup- 
A  ini  plied  with  this  useful  fluid  where  formerly  it  was 

entirely  wanting.  The  operation  is  extremely  simple. 
It  consists  in  fixing  an  auger,  or  other  boring  instru- 

ment, to  long  iron  rods  screwed  on  to  each  other, 
which  are  turned  by  the  action  of  men  with  a  cross- 

bar. The  operation  is  usually  begun  by  digging  a  well 
six  or  eight  feet  deep,  in  the  centre  of  which  the 
boring  instrument  is  placed.  The  nature  of  this  in- 

strument depends  upon  that  of  the  stratum  to  be  pene- 
trated, and  it  is  changed  accordingly  when  a  stratum  of 

a  different  degree  of  hardness  is  arrived  at.  Soft  clay,  or 
loose  sandy  soil,  is  penetrated  by  an  auger  in  the  form 
of  a  hollow  cylinder,  with  a  longitudinal  slit,  a,fie.  543., 
or  without  a  slit.  This  auger  is  screwed  into  the  rod. 
with  a  cross  handle  turned  by  the  men.  If  the  ground 
is  very  hard,  a  chisel,  b,  is  screwed  to  the  rod,  and  is 
turned  round  in  the  same  manner.  But  to  assist  the 
action  of  this  tool,  an  elastic  pole,  c,  is  connected  by  a 
chain  with  the  borer,  and  made  fast  at  one  end,  while 
a  labourer  keeps  continually  giving  to  the  other  end 
an  up  and  down  motion,  which,  corresponding  to  the 
beating  motion  of  the  men  below,  helps  to  diminish 
their  labour.  When  the  ground  is  thus  perforated,  as 
far  as  the  chisel  and  its  rod  will  go,  they  must  be  with- drawn. In  order  to  introduce  a  cylindrical  auger,  ef, 
which  has  a  v.ilve  within  opening  upwards  ;  this, 
Eassing  through  the  rubbish  loosened  by  the  chisel, rings  It  up,  as  it  rises  up  through  the  valve  but  can- 

consisting  of  a  hollow  cone  having  a  spiral  cutting  edge 

Fig.  MS. 

not  return.    Somctimct  an  auger  like  c  is  used, 
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n>^  r,wi  ,„iM,  ,'i       ''""o'^"''  Other  forms  are  likowise  cinployccl  (o  suit  particular  purposes.  lu  order  to  rniso 5'"=  "'■e'^'-.  wlien  requireJ,  either  to  chaiiKe  or  to  tali.-  out  the  loose  matter,  a  standard  is  ,n"^o 

winding  round 
the  rod  with  tl 
with  three  poles  over  the  W(dl,  to  which  a  tackle  is  fixed.    ̂   „>. 
and  lengtli  upon  length  are  screwed  together  as  the  horing  proceeds, inches  wide,  and  the  gouge  three  inches  and  a  quarter.    Haising  the  i every  time  the  auger  has  to  be  withdrawn,  which  occupies  a  considerah 
abour  is  much  increased,  as  they  can  get  through  only  by  repeated  beating  the  toolup  anXdown  to  purverUe 
them.    When  tliey  arrive,  at  the  spring  of  water  which  has  been  expected"  the  hole  is  made  smooth  by  paw! 

The  usual  length  of  each  rod  Is  about  seven  feel  • "  The  chisel  is  generally  about  four 
.  .         rods  and  displacing  them  is  effecUid which  occupies  a  considerable  time.    If  they  meet  with  rocks,  the 

Pipe  made  of  tin  or  other  metal  is  forced  down 
This  keeps  the ,   ,  .    -  n  lengtlu hole  open,  and  prevents  the  .nlmixture  of 

iiig  up  and  down  a  rod  for  this  purpose,  and  a 
which  are  soldered  together  as  they  go  down. 
water  from  any  of  the  small  springs  in  the  side.  Upon  the  whole,  the  bbring  is  peVfirmed  with'mo'rc- facUUy than  could  be  imagined  by  those  who  never  tried  it.  ■"<-...ij. 

Borings  are  now  made  to  the  depth  of  several  hundred  feet,  which  supply  a  plentiful  stream  of  w.iter  If 
the  original  source  Irom  which  the  water  comes  be  higher  than  the  surface  of  the  ground  where  the  bo'rinir IS  made,  the  water  will  overllow  ;  but  if  the  source  be  at  a  lower  level  then  the  boring  th.m  the  water  will not  rise  to  the  surlace  of  the  ground,  .ind  it  will  he  necessary  to  dig  a  well  to  the  depth  to  which  the  sprine 
pump     '  ^'^"'^^     "  reservoir  to  contain  the  water,  which  must  be  raised  to  the  surface  by  a 

3043.  When  a  well  is  formed,  it  seldom  happens  that  the  water  rises  quite  to  the  surface  of  the  earth  •  and It  is  then  requisite  to  have  some  contrivance  by  which  it  is  made  to  reach  that  level.  ' 
A  great  variety  of  methods  of  raising  water  from  wells  has  been  practised  at  different 

times  and  in  various  countries,  each  of  which  may  have  some  convenience  or  advantage according  to  the  locality,  and  other  circumstances. 
3044.  The  lever  and  biwhct  {fig.  544.)  is  one  of  the  most  simple  of  these.  A  long  pole, 

supported  by  a  post,  acts  as  a  lever  to  raise  the  bucket,  and 
from  the  end  of  the  lever  the  water  may  be  raised  even  by  a 
child,  by  a  very  trifling  exertion.  This  method  is  common 
among  the  market  gardeners  near  London  :  but  it  is  only  calcu- 

lated for  those  cases  where  the  water  is  very  near  the  surface. 
It  has  the  advantage  of  the  greatest  simplicity,  as  it  can  be  con- 

structed by  any  person  that  can  make  the  lever  and  upright 

3045.  The  next  method  is  the  bucket  raised  by  a  windlass,  fig.  545.    When  the  well  is  very 
deep,  or  a  great  supply  is  wanted,  this  may  be  assisted  by 
machinery  turned  by  any  of  the  ordinary  powers. 
3046.  But  the  most  convenient  method  of  raising  water 

is  by  means  of  pumps,  which  will  be  described  imder 
"  Kitchen  Furniture,"  Book  XL  Chap.  IIL 
3047.  An  old,  but  ingenious  mode  of  raising  water  from  a 

well  to  the  upper  part  of  a  house  is  sometimes  adopted  on 
the  Continent.  A  post  is  fixed  close  to  the  well ;  this  is 
connected  by  a  fixed  cord  with  the  window  or  other  open- 

ing in  the  upper  part  of  the  house  where  the  water  is  to 
be  introduced.    On  this  cord  a  wooden  collar  is  placed, 

^'S-  s-is-  and  slides  ft'eely  from  one  end  to  the  other :  the  bucket 
rope  is  put  through  the  hole  in  the  collar,  and  over  a  pulley  in  the  window,  and  thus  the 
bucket  is  raised,  first  perpendicularly  from  the  water  in  the  well  till  it  comes  in  contact 
with  the  collar,  when,  the  power  being  continued,  the  collar  slides  along  the  fixed  rope, 
till,  together  with  the  bucket,  they  reach  the  operator  in  the  window. 

3048.  It  may  be  proper  briefly  to  notice  a  few  other  simple  methods  of  raising  water 
from  one  level  to  another,  which  are  occasionally  employed. 

3049.  Chain  of  buckets.  —  This  consists  of  a  number  of  buckets  fastened  to  a  chain  or 
rope,  the  two  ends  of  which  are  united  ;  the  chain  goes  over  a  wheel,  and  hangs  down 
into  the  well,  with  its  buckets  having  their  mouths  downwards  as  they  descend.  On 
arriving  there  the  buckets  become  filled  with  water,  and  by  the  turning  of  the  wheel  and 
the  motion  of  the  chain  they  are  brought  up,  while  those  on  the  other  side  of  the  chain 
go  down  empty. 

3050.  The  Spanish  noira  is  a  chain  of  buckets  or  earthen  jars,  generally  worked  by  an  ass. 
3051.  When  large  buckets  arc  used  for  deep  wells,  they  are  often  made  to  descend  with 

their  mouths  upwards,  and  made  heavy  to  sink  in  the  water.  They  have  a  valve  in  the 
bottom,  which  rises  upwards  as  the  bucket  sinks,  but  shuts  again  when  the  bucket  is  raised. 

3052.  The  Persian  wheel  is  a  large  wheel  with  buckets  suspended  from  the  circimiference, 
but  so  swung  that  they  always  hang  perpendicularly  ;  of  course  one  half  comes  up  full, 
while  the  other  goes  down  empty. 

3053.  The  chain  pump  is  a  very  simple  mode  of  raising  water.  It  consists  of  a  square 
or  round  barrel,  placed  perpendicularly.  A  chain  is  made  to  pass  through  this  barrel, 
having  on  it  a  great  many  flat  pieces  of  wood  very  nearly  of  the  same  shape  and  size  as 
the  inside  of  the  barrel.  The  lower  end  of  the  barrel  being  immersed  in  water,  and  the  wheel 
turned  round,  the  cfuiiu,  with  its  floats  or  valves,  forces  up  a  body  of  water  that  fills  the 
barrel.  These  pumps  are  found  very  useful  on  shipboard,  and  for  draining  ponds,  &c. 
Sometimes  stuff"ed  cushions  are  used  instead  of  the  boards.  This  pump  is  often  placed  in 
an  inclined  position. 
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3054.  Tliefen  loheel,  by  which  the  extensive  fens  of  Holland  arc  drained,  is  a  vertical 
wheel  with  floats  round  the  circumference,  like  a  breast  wheel  for  grinding  corn.  Ma- 

sonry or  woodwork  incloses  one  of  the  lower  quarters  of  the  wheel,  so  that  when  it  turns 
round  the  floats  bring  up  a  body  of  water  that  fills  the  trough  surrounding  the  floats. 
This  is  also  used  extensively  in  the  fens  of  Lincolnshire  and  Cambridgeshire. 

3055.  The  bucket  wheel  is  like  an  overshot  water-wheel,  only  moved  round  the  reverse 
way,  so  that  the  buckets  come  up  full. 

3056.  The  endless  rope  is  a  most  simple,  but  not  a  modern  contrivance  for  raising  a 
small  quantity  of  water.  A  hair  or  soft  hemp  rope  is  made  to  pass  over  a  wheel  at  top, 
and  another  at  the  bottom  of  a  well.  The  rope  is  put  in  motion  by  a  handle,  and  so  much 
water  adheres  to  it  in  rising  that  it  is  sufficient  to  make  a  constant  small  stream.  To 
prevent  the  water  from  descending  again  with  the  rope,  it  is  made  to  pass  through  a  tube 
at  the  top  to  squeeze  off  the  water. 

Sect.  XVI. 

SUPPLY  OF  WATER  TO  LONDON. 

3057.  No  city  in  the  world  is  so  well  supplied  with  water  as  the  metropolis  of  the 
British  empire  is  at  present. 

3058.  At  the  time  of  tie  Norman  conquest,  London  was  supplied  with  water  from  the  Thames  on  the  south- 
ward side,  and  on  the  north  of  the  river  by  several  streams  that  took  their  rise  on  the  higli  ground  ;  the 

principal  of  tliese  was  the  River  Fleet,  which  was  once  clear  and  navigable,  rising  in  Hampstead,  but  which, 
passing  through  a  populous  part  of  the  town,  became  afterwards  so  filled  with  impurities  as  to  obtain  the  name 
of  Fleet  Ditch,  and  is  now  concealed  from  view  by  a  vast  brick  arch,  and  converted  into  a  common  sewer  that 
conveys  its  muddy  contents  into  the  River  Thames.  There  was  another  stream,  called  VVallbrook,  that  ran 
through  London  Wall,  through  the  heart  of  the  city,  into  theThames  ;  and  athird,  named  Langbourn  from  its 
great  length,  which  passed  through  the  spot  where  Fenchurch  Street  is  now  placed,  and  passed  by  Sherbourne 
Lane  into  the  river :  of  these  all  traces  have  disappeared,  the  ground  being  entirely  built  upon.  Towards  the 
West  a  stream  called  Oldbourne,  or  Holborn,  began  at  Holborn-bars  and  ran  into  the  River  Fleet.  Besides 
these  there  were  several  wells,  the  names  of  which  remain  in  several  streets,  as  Clerkenwcll,  Clement's  Well, Holywell,  &c. 

3059.  Towards  the  end  qf  the  thirteenth  century,  London  had  increased  so  much  that  the  Fleet  River  became 
too  impure  for  the  supply  of  water  for  domestic  purposes,  and  the  wells  were  altogether  insufficient.  The 
want  of  water,  one  of  the  first  necessaries  of  life,  was  severely  felt  by  those  who  were  at  a  distance  from  the 
Thames,  and  this  led  to  the  forming  of  reservoirs,  called  conduits,  in  several  places,  to  which  the  inhabitants 
could  resort.  The  first  that  appears  to  have  been  erected  was  the  Great  Conduit  in  West  Cheap,  called 
Cheapside,  in  1285,  the  water  to  supply  which  is  said  to  have  been  brought  from  Faddington.  Many  of  these 
conduits  were  constructed  between  1401  and  1610,  being  chiefly  built  over  wells  and  springs.  One  was 
situated  in  Lambs  Conduit  Fields  ;  another  near  the  inn,  named  after  it.  White  Condnit  House,  and  the 
remains  of  which  existed  a  few  years  ago.  A  regular  trade  was  carried  on  by  persons  called  water-bearers 
employed  to  convey  water  from  the  conduits  to  the  respective  houses  ;  and  sums  of  money  were  frequently 
left  by  "  good  and  charitable  people,"  for  the  purpose  of  keeping  up  these  conduits  :  such  importance  was attached  to  them,  that  they  were  put  under  the  care  of  the  Lord  Mayor  and  Court  of  Aldermen,  who  annually 
Tisited  them  in  great  state,  to  see  that  they  were  in  proper  condition, — an  occasion  which  formed  a  good  excuse 
for  a  hunting  match  and  a  dinner. 

3060.  The  conduits  having  been  found  instffflcicnt  for  the  increasing  demands,  the  idea  was  conceived  of  con- 
veying water  into  London  by  an  artificial  river  :  but  although  the  citizens  of  London  obtained  an  act  of  par- 
liament empowering  them  to  cut  and  convey  a  river  from  any  part  of  Middlesex  or  Hertfordshire,  yet  so 

difficult  did  such  an  undertaking  appear  to  be,  that  it  was  not  carried  into  effect ;  nor  was  a  second  act 
obtained  in  the  early  part  of  James  I.  s  reign  more  useful  in  advancing  the  project. 

.\t  length,  .Si';-  Hugh  Middleton,  a  native  of  Denbighshire,  citizen  and  goldsmith  of  London,  who  had  amassed a  large  fortune  by  a  mine  in  Cardiganshire,  and  who  had  been  chiefly  instrumental  in  obtaining  the  last  act 
of  parliament,  offered  to  the  Common  Coimcil,  on  condition  of  their  transferring  to  him  their  power  under 
these  acts,  to  undertake  the  work  at  his  own  risk  and  charge.  This  being  agreed  to,  he  commenced  this 
work  in  1609,  but  experienced  numerous  unforeseen  difficulties  through  the  art  of  civil  engineering  being  then 
little  understood  in  England,  and  from  various  obstacles  through  the  proprietors  of  the  lands  in  which  the 
river  was  to  pass.  The  City  of  London  refused  to  aid  him  in  his  grand  and  useful  design  ;  and  his  own 
finances  being  reduced  when  he  brought  the  water  to  Enfield,  he  would  have  probably  been  under  the 
necessity  of  abandoning  the  undertaking,  had  he  not  petitioned  King  James  himself,  who,  upon  a  moiety  of the  concern  being  made  over  to  him,  agreed  to  pay  half  the  expense  past  and  to  come.  The  work  was  in 
consequence  completed ;  and  on  the  29th  of  September,  1613,  six  years  after  its  commencement,  the  water  was let  into  the  great  reservoir  at  Islington. 

Notwithstanding  the  successful  accomplishment  of  this  magnificent  work,  so  little  was  the  public  sensible  of its  advantages  for  some  time,  that  the  original  shares  continued  for  many  years  at  a  small  value :  but  such  have been  the  profits  from  the  project  that  the  shares  are  now  of  immense  value.  To  convey  the  water  to  various  parts of  the  metropolis  was  attended  with  a  great  additional  expense:  but  notwithstanding  the  great  benefit  thus conferred  upon  the  public,  the  once  wealthy  and  public-spirited  Middleton  found  himself  at  the  completion  of 
the  whole,  a  ruined  man.  Lady  Middleton,  his  widow,  received  a  pension  of  20/.  a  year  from  the  Goldsmiths' Company. 

3061 .  Since  that  time,  various  Companies  have  been  formed  for  supplying  London  with  water  from, 
the  Thames;  but  complaints  having  been  made  of  the  great  quantity  of  sediment  deposited  from  the 
Thames  water,  much  attention  has  of  late  been  given  to  the  subject  of  obtaining  the  water  in  a  state  of 
greater  purity.  No  river  water  is  superior  to  that  of  the  Thames  in  general ;  but  when  it  descends  below 
the  bridges,  it  receives  much  impurity  from  the  sewers  which  discharge  themselves  into  it,  as  well  as  from 
manufactories  and  other  sources,  which  have  considerably  increased  of  late.  Filtration  will,  in  a  great  mea- 

sure, deprive  it  of  its  impurities  ;  and,  it  is  well  known  to  those  who  have  examined  into 'this  subject,  the chemist  will  find  it  difficult  to  distinguish  between  water  taken  up  at  London  from  that  procured  higher  up at  Hampton  Court,  after  each  has  been  so  purified. 
3062.  A  great  number  nf  Artesian  wells  have  likewise  been  made  by  boring  through  the  London  clay  in 

London,  from  which  a  valuable  supply  is  procured  of  very  fine  water  ;  and  it  has  been  proposed  to  sink  largo 
shafts  for  the  purpose  of  supplying  the  metropolis  ;  but  it  does  not  appear  that  the  quantity  that  could  be 
raised  in  this  manner  would  be  sufficient,  nor  that  the  constancy  of  supply  could  be  depended  upon.  Besides as  the  water  is  now  managed  by  the  water  companies,  there  seems  little  cause  for  complaint ;  on  the  con- trary, no  capital  enjoys  such  abundance  of  fine  water  as  London. 

3063.  Much  information  respecting  the  qualities  of  the  Thames  and  other  waters  with 
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which  the  metropolis  is  supplied  has  been  obtained,  in  consequence  of  the  experiments 
made  by  Dr.  Bostock  and  otlier  able  chemists  at  the  request  of  the  parliamentary  cora- 
niissiouers  appointed  to  enquii-e  into  the  subject.  Dr.  Bostock  confirmed  tiie  observation 
that  when  the  Thames  water  was  kept  some  time  a  species  of  fennentation  took  place,  on 
account  of  the  animal  and  vegetable  matter  contained  in  it ;  inflammable  gas  was  there- 

fore disengaged,  a  disagreeable  smell  was  given  out,  a  scum  rose  to  the  top,  and  some 
impurities  settled  to  the  bottom.  After  some  time,  the  water,  by  the  separation  of  those 
matters,  became  more  pure,  and  free  from  bad  taste  and  smell,  but  containing  more  salts, 
and  therefore  harder  than  at  first,  which  he  considers  was  owing  to  the  salts  which  had 
been  contained  in  the  organic  substances,  and  which  now  remained  dissolved  in  the  water, 
in  addition  to  what  had  been  there  before.  The  more  foul  the  water,  the  more  complete 
will  be  the  depuration,  since  the  fermentation  is  brought  on  by  the  organic  matter ;  and 
hence  we  have  an  explanation  of  the  popular  opinion,  which  we  have  already  mentioned, 
that  the  Thames  water  is  peculiarly  valuable  for  sea  stores,  its  extreme  impurity  inducing 
the  fermentative  process,  and  thus  removing  from  it  all  those  substances  which  can  cause 
it  to  undergo  any  farther  alteration.  The  brown  colour  which  this  water  often  exhibited, 
after  its  depuration,  is  owing  to  a  portion  of  what  is  called  extractive  matter,  derived  from 
decayed  vegetable  substances,  and  which  is  most  abundant  in  the  beginning  of  winter, 
when  the  heavy  rains  bring  down  much  fallen  leaves.  This  colour  is  not  removed  by 
simple  boiling,  nor  by  filtration  through  sand  and  charcoal ;  but  a  little  alum  or  sulphate 
of  iron  boiled  with  the  water  threw  down  a  precipitate,  and  left  the  water  colourless. 
But  this  extractive,  which  stains  the  water,  is  not  in  the  slightest  degree  injurious  to 
health,  which  cannot  be  said  of  organic  matter  in  a  putrid  state. 

Much  complaint  having  been  made  respecting  the  general  quality  of  the  Thames  water, 
to  satisfy  the  public,  almost  all  the  water  companies  not  only  now  filter  their  water  before 
they  deliver  it  to  the  houses,  but  most  of  them  take  their  supply  higher  up  in  the  river 
than  where  the  water  can  reasonably  be  complained  of.  The  West  Middlesex  Company, 
in  particular,  take  theirs  as  high  up  as  Twickenham,  and,  by  means  of  filtration,  deliver  it 
in  a  state  of  purity  quite  unexceptionable. 

CHAP.  II. 

ON  FERMENTATION. 

Sect.  I. 

GENERAL  OBSERVATIONS. 

3064.  As  several  important  processes  connected  with  domestic  economy  cannot  be 
satisfactorily  explained,  nor  clearly  understood,  without  adverting  to  the  principles  upon 
which  fennentation  depends,  we  propose  in  this  chapter  to  give  a  rather  full  account  of  it ; 
and  we  will  endeavour  to  treat  the  subject- in  a  familiar  manner,  so  as  to  be  intelligible  to 
those  who  have  little  or  no  previous  acquaintance  with  chemical  science.  Towards  the 
end,  we  shall  add  some  observations,  which,  being  explained  only  by  chemical  principles, 
may  be  less  easily  understood  by  the  popular  reader. 

3065.  Various  beverages,  such  as  wine,  beer,  spirits,  &c.  are  the  most  remarkable 

products  of  fermentation  ;  but  the.  ordinary  mode  of  making  bread,  the  production  of 
vinegar,  and  all  the  changes  which  animal  and  vegetable  substances  undergo,  as  well  as 
the  manner  of  chocking  and  preventing  those  changes,  and  thus  preserving  food  from 

decay,  also  depend  upon  the  principle  of  this  process.  From  this  we  may  perceive  how 

much'the  previous  explanation  of  its  nature  will  facilitate  the  study  of  several  of  the  most 
important  branches  of  domestic  economy,  by  enabling  us  to  distinguish  the  advantages 
and  disadvantages  attending  particular  processes  which  may  have  been  recommended. 

3066.  Animal  and  vegetable  substances  alone  are  capable  of  fermenting ;  for  though  this 
term  has  been  sometimes  applied  to  naturiU  changes  in  mineral  bodies,  it  is  incorrect  to 

do  so  since  these  substances  are  not  susceptible  of  the  peculiar  chemical  actions  to  which 

the  name  of  fermentation  is  now  restricted.  We  shall  at  present  confine  ourselves  to  the 

fermentation  of  vegetable  substances,  the  products  of  which  compose  a  particular  chiss  ; 

and  we  shall  treat  in  a  subsequent  part  of  this  work  of  the  changes  incident  to  annual 

bodies,  by  which  their  decomposition  or  preservation  must  be  explained. 

Sect.  II. 

FERMENTATION  OF  VEGETABLE  SUBSTANCES. 

Although  we  have  already  described  the  chemical  constitution  of  vegetable  bodies  in 

Book  VII.  Chap.  VII.,  where  we  considered  them  as  food,  yet,  in  order  to  give  a  con- 
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nected  view  of  the  subject  of  fermentation,  it  will  be  useful  to  repeat  a  few  facts  wliich 

we  there  stated.  All  the  various  kinds  of  vegetable  substances,  as  fruits,  gi'ain,  roots,  in 
short  everything  produced  by  the  growth  of  plants,  are  composed  of  the  same  species  of 

materials,  but  iu  diti'erent  proportions  ;  the  elementary  principles  of  which  they  all  consist 
beinn-  carbon,  hydrogen,  oxygen,  and  nitrogen,  but  the  last  only  in  certain  parts  of 
ve"-etables  and  in  small  proportions.  We  likewise  explained,  that  these  simple  elements 

are  supposed  first  to  unite  into  what  are  termed  the  proximate  principles,  as  starch,  sugar, 
mucila"-e,  gluten,  lignin  or  woody  fibre  and  acids,  together  with  various  resinous  and 
other  matters  elaborated  by  the  organs  of  living  plants. 

3067.  \Miile  vegetables  are  living,  the  elementary  principles  of  which  they  consist 

remain  united,  and  such  internal  "motions  and  changes  only  go  on  as  are  essential  to vitality,  imd  the  performance  of  their  several  functions.  The  vegetable  takes  in  food 
from  the  earth  and  the  atmosphere  ;  this  is  converted  first  into  sap,  from  which  are 
aftenvards  elaborated  the  various  secretions,  as  starch,  gum,  wood,  &c.  and  the  plant 

grows  and  increases  in  bulk  by  the  constant  accession  of  fresh  materials. 
3068.  But  with  the  life  of  the  vegetable,  as  with  that  of  the  animal,  all  the  functions  of 

nutrition  and  digestion  cease,  and  the  organic  body  becomes  subject  to  the  laws  of  chemical 
attraction.  The  sap  no  longer  moves  through  the  several  vessels  ;  nor  is  it  altered  any 
more  into  sugar  or  into  starch.  The  body,  whether  tree  or  herbaceous  plant,  being  no 
longer  itself  part  of  the  living  world,  passes  into  that  state  in  which  it  becomes  fit  for  the 
nourishment  and  support  of  animated  beings.  Even  then  it  remains  but  a  short  time  in 
the  same  condition ;  the  minute  atoms  or  particles  of  which  it  consists  exhibit  a  strong 
tendency  to  separate  from  each  other,  and  finally  it  is  doomed  to  decompose.  The  prox- 

imate principles,  sugar,  starch,  gluten,  &c.  are,  under  the  influence  of  moisture,  air,  and 
wai-mth,  resolved  into  the  elements  of  which  they  are  formed,  oxygen,  hydrogen,  carbon, 
and,  in  a  few  cases,  nitrogen,  which,  absorbing  oxygen  from  the  atmosphere,  again  unite 
into  new  compounds,  as  carbonic  acid  gas,  carburetted  hydrogen  gas,  aqueous  vapour,  &c. 
If  these  changes  happen  while  the  dead  vegetable  continues  upon  the  surface  of  the 
ground,  the  new  combinations,  being  gaseous,  are  volatilised,  disappear,  and  mingle  with 
the  atmosphere ;  nothing  remaining  except  a  small.quantity  of  carbon,  which  composes 
a  part  of  the  black  vegetable  mould,  together  with  a  minute  portion  of  earths,  alkali,  and 
metallic  oxides  that  were  constituents  of  the  plant.  It  is  to  this  natural  decomposition 
that  we  apply  the  terms  decay  and  rotting  of  these  bodies. 

3069.  But  previously  to  this  final  destruction,  or  rather  resolution,  of  these  substances  by 
1  natural  decomposition,  the  component  parts  of  vegetables  go  through  several  very  curious 
I  changes,  in  which  they  linger,  as  it  were,  for  a  while,  before  the  final  separation  takes 
I  place ;  and  it  is  to  these  alterations  that  we  are  now  about  to  direct  our  attention. 

3070.  Vegetable  substances  differ  much  in  their  tendency  to  undergo  these  chatiges.  Wood, 
I  for  instance,  which  consists  chiefly  of  ligneous  fibre,  will  remain  for  ages  without  perishing  : 
I  the  same  is  the  case  with  resin,  camphor,  and  some  others,  though  mixed  with  water ;  oils 
;  absorb  oxygen  from  the  atmosphere,  and  alter  slowly  into  resins.  On  the  contrary,  starch, 
s sugar,  gum,  and  gluten,  or  substances  containing  them,  if  kept  moist,  very  soon  exhibit  a 
I  disposition  to  change  ;  a  peculiar  internal  motion  takes  place,  a  degree  of  heat  is  excited, 
sand  the  substances  are  said  to  ferment. 

3071.  In  general  the  pure  proximate  principles  of  vegetables  alter  but  slowly  by  them- 
sselves.  But  it  is  when  they  are  mixed  together  that  the  fermentation  is  most  perceptible, 
aand  the  change  most  remarkable.  Thus,  when  gluten  is  added  to  a  solution  of  sugar 
aand  water,  the  liquid  soon  runs  into  vinegar,  or  into  alcohol  and  vinegar. 

3072.  The  complicated  pans  of  plants,  in  which  the  various  proximate  principles  are 
aalready  mixed  by  nature,  especially  the  liquid  parts,  exhibit  the  finest  specimens  of 
fifermentation  ;  such  as  the  sap  of  trees,  the  juices  of  fruits,  the  decoctions  of  leaves,  seeds, 
>s&c.  It  is  from  such  natural  and  artificial  mixtures  that  we  obtain  all  the  products  of 
!.fermentation  which  mankind  has  applied  to  useful  purposes. 

3073.  This  fermentation,  though  frequently  brought  on  by  art,  is,  in  fact,  a,  natural  operation, 
nand  all  that  we  can  do  is  to  put  substances  into  the  conditions  necessary  for  its  action, 
lit  is  the  result  of  laws  established  in  nature,  which  we  cannot  alter  in  any  degree.  It  is 
I  usual  to  consider  fermentation  as  consisting  of  successive  changes,  forming  so  many  steps 
'■or  stages  in  the  process  ;  each  of  these  products  being  extremely  different. 

3074.  The  first  stage  is  called  vinous  fermentation,  because  it  is  that  by  which  wine  is 
I  produced  ;  and  it  might  with  propriety  have  been  called  the  spirituous  or  alcoholic  stage, 
because  through  it  alone  spirit  is  formed,  not  only  in  wine,  but  in  evei-y  other  liquor 
containing  spirit.  The  second  is  named  the  acetous  fermentation,  the  result  being  acetic 

i  icid  or  vinegar  :  and  the  last  is  the  putrefactive  fermentation,  because  putridity  is  the 
;onsequence.  These  several  stages  usually  follow  each  other  in  the  order  just  mentioned. 
iThe  vinous  begins ;  and  this,  after  a  time,  passes  into  the  acetous  stage,  and  that  into  the 
"Jutrid. 

307.5.  TJterc  arc  but  a  few  of  the  proximate  principles  of  vegetables  which  are  capable  of N  n 
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undergoing  the  vinous  fermentation  :  the  chief  of  these  are  sugar  and  starch  ;  and  we  may 
perhaps  say  sugar  only,  because,  when  starch  assists  in  the  formation  of  spirit,  it  is  sup- 

posed to  be  first  changed  into  sugar  during  the  process.  Tliis  fact  occasions  a  very 
striking  distinction  in  vegetable  matters  :  namely,  those  which,  by  possessing  sugar  or 
starch,  are  capable  of  affording  fermented  liquors  ;  and  those  which,  being  deticient  in 
these  materials,  cannot  be  so  fermented. 

3076.  Some  chemists  enumerate  another  species  of  fermentation,  which  sometimes  takes 
place,  and  precedes  all  these,  viz.  the  saccharine  fermentation,  by  which  starch  or  fecula, 
and  perhaps  gum,  are  converted  into  sugar.  Instances  of  this  may  be  observed  in  the 
ripening  or  maturation  of  fruits,  in  preparing  sugar  from  starch  by  an  artificial  process, 
and  in  the  art  of  brewing.  Still  another  .species  of  fermentation  h;\s  been  mentioned,  the 
panary,  supposed  to  take  place  in  the  baking  of  bread  ;  but  tiiis  latter  is  now  considered 
as  only  the  commencement  of  the  vinous  fermentation. 

Sect.  III. 

OENEHAL  PHENOMENA    OBSEHVED   DURING    THE  FERMENTATION  OF    VEGETABLES,  AND 
PAKTiCCLARLY  DUniNG  THE  VINOUS  FERMENTATION. 

3077.  If  a  saccharine  vegetable  juice,  whether  that  of  the  grape  or  of  any  other  fruit, 
or  the  decoction  of  malt,  diluted  with  a  sufficient  quantity  of  water  be  left  to  itself,  at  a 
heat  equal  to  the  ordinary  temperature  of  summer,  that  is  from  50°  to  70°,  it  will  soon 
begin  to  ferment. 

3078.  The  appearances  presented  by  this  fermentation  will  he  as  folloivs.  A  number  of 
small  air  bubbles  will  rise  to  the  surface  and  break  ;  these  will  gradually  increase  in  number, 
until  the  whole  fluid  will  seem  to  be  in  a  state  of  gentle  ebullition.  An  internal  motion 
in  the  mass  will  now  be  evident,  and  the  liquor,  though  at  first  clear,  will  become  turbid; 
the  temperature  will  rise  a  little  ;  a  bubbling  noise  at  length  is  heard,  from  the  increase  of 
the  internal  action,  and  the  breaking  of  the  air  bubbles  on  the  surface,  and  the  liquor  will 
have  a  tendency  to  swell  so  as  to  overflow  the  vessel.  The  gas  or  air  which  is  generated, 
and  which  ascends  in  bubbles  to  the  surface,  not  easily  escaping,  raises  the  fluid,  and  fills 
the  upper  part  of  the  vessel ;  and,  if  it  be  examined,  it  will  be  found  to  consist  mostly  of 
carbonic  acid  gas,  or  fixed  air.  A  lighted  candle  or  taper  will  be  instantly  extinguished  if 

held  in  it ;  and  an  attempt  to  breathe  it  would  produce  suff'ocation.  This  gas  is  heavier  than common  air,  and  consequently,  though  invisible,  it  will  be  found  to  have  flowed  over  the 
edge  of  the  vessel  containing  the  fermenting  liquor,  and  to  cover  the  floor  of  the  apartment; 
and  as,  from  its  weight,  it  chiefly  occupies  only  that  part  of  the  room,  and  does  not  mix 
readily  with  the  common  air,  we  are  not  always  sensible  of  its  existence,  except  we  make 
some  experiment  to  ascertain  it.  A  dense  froth  filled  with  this  gas  now  covers  the  surface 
of  the  fermenting  liquor,  and  contains  a  viscid  matter,  in  which  it  is  entangled ;  the  latter 
is  called  yeast,  and  has  evidently  been  generated  by  the  process  which  is  going  on.  At 
length,  after  a  few  days,  this  action  becomes  languid ;  the  formation  of  gas  and  of  yeast 
lessens  gradually ;  what  has  been  formed  of  the  latter  settles  to  the  bottom,  and  the  liquor 
loses  its  muddiness,  and  becomes  clear  and  transparent. 

3079.  The  liquor  which  has  thus  fermented  will  be  found  to  have  been  very  much  altered  in 
its  properties :  its  sweetness  and  viscidity  have  disappeared,  and  it  has  acquired  a  spirituous 
or  a  vinous  taste  and  odour,  evidently  containing  a  quantity  of  alcohol  or  ardent  spirit : 
hence  this  first  stage  is  called  the  vinous  fermentation.  If  the  juice  of  grapes,  called  must, 
is  the  fluid  that  has  been  fermented,  the  product  or  new  fluid  will  be  wine;  if  it  is  a 
decoction  of  barley  dried  and  made  into  malt,  the  liquor  will  be  ale  ;  and  if  either  of  these 
be  put  into  the  still,  and  heat  be  applied  in  the  usual  way,  the  spirit  may  be  obtained, 
because,  this  being  the  most  volatile  part,  will  rise  first  as  vapour  in  the  still.  This 
spirit,  when  deprived  of  much  of  its  water  by  re-distilling  and  other  processes,  will  form 
alcohol,  which  is  only  another  name  for  spirit  perfectly  pure.  Pure  spirit,  or  alcohol, 
whether  derived  from  the  distillation  of  wine,  ale,  even  small  beer,  or  any  other  fer- 

mented liquor,  is  of  the  same  nature,  and  indeed  absolutely  the  same  liquid. 

3080.  The  jfirst  stage  of  fermentation  always  terminates  in  the  production  of  more  or  less  o/" the  intoxicating  fluid,  alcohol ;  and  it  is  the  proportional  quantity  alone  of  alcohol  or  spint 
in  any  liquor  which  determines  what  is  called  its  strength. 

3081.  T7ie  explanation  of  this  change  hy  means  of  fermentation,  in  which  the  SAvectness 
of  the  liquor  has  disappeared,  and  alcohol  has  been  produced,  is  this  ; — the  water  remains 
unaltered,  and  it  is  the  saccharine  matter  that  has  been  changed  into  three  new  sub- 

stances alcohol,  water,  and  carbonic  acid.    The  decomposition  has  been  effected  by 
the  chemical  power  of  a  certain  substance  called  a  ferment,  a  distinct  principle  from  the 
sugar,  and  which  either  exists  naturally  in  the  juices  of  certain  fniits,  or  in  the  yeast 
which  is  added  to  excite  fermentation,  as  will  be  particularly  described  afierward.s. 

It  is  necessary  to  observe  that  no  vinous  fermentation  can  occur  in  any  liquid,  except 
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it  contains  a  portion  of  both  these  principles,  sugar  and  ferment ;  and  it  is  only  by  the 
mutual  action  of  these  on  each  other  that  the  process  can  take  place. 

30S2.  But  the  natural  operations  by  which  the  sugar  is  changed  into  spirit  or  alcohol,  in 
consequence  of  fermentation,  do  not  stop  when  this  alteration  has  been,  effected ;  for  this  is  but 
the  commencement  of  a  series  of  changes  which  are  to  lead  finally  to  its  total  decom- 

position, if  nothing  impedes  it. 
If  the  saccharine  liquor,  rendered  vinous  or  spirituous  by  fermentation  in  the  manner 

■which  has  been  just  described,  be  exposed  to  the  air,  in  a  temperature  of  about  75°,  new 
changes  after  a  time,  accompanied  by  a  new  set  of  phenomena,  will  take  place.  An  internal 
motion  will  be  again  perceived  ;  a  hissing  noise  is  again  heard,  occasioned  by  the  disengage- 

ment of  a  little  gas  ;  and  the  temperature  rises  a  few  degrees.  The  liquid  again  becomes 
turbid,  floating  shreds  appear  on  the  surface,  which  partly  collect  into  a  sort  of  cake,  and 
partly  subside  to  the  bottom.  After  this  the  liquor  becomes  transparent ;  but  it  is  found 
that  the  spirituous  or  vinous  taste  has  totally  disappeared,  and  is  succeeded  by  one  that 
is  extremely  soui:  In  fact,  the  acetous  fermentation  has  succeeded  to  the  vinous,  and  the 
alcohol  or  spirit  has  been  converted  into  acetic  acid  or  vinegar. 

3083.  Jf  this  vinegar  be  kept,  not  freed  from  much  ivater,  and  for  some  length  of  time 
exposed  to  the  air,  its  acidity  will  gradually  lessen,  and  at  last  disappear  altogether  ;  its 
surface  will  become  covered  with  a  mould  that  will  increase  into  a  cake,  and  instead  of 
the  sharp  acid  taste  peculiar  to  vinegar,  the  liquid  will  acquire  a  very  disagreeable  odour, 
and  become  putrid  :  this  last  change,  therefore,  is  called  the  putrefactive  fermentation. 

3084.  We  have  stated  that  these  three  kinds,  or  rather  stages,  of  fermentation  generally 
succeed  each  other  in  the  order  which  has  been  mentioned,  viz.,  first  the  vinous,  next  the 
acetous,  and,  lastly,  the  putrefactive  ;  but,  perhaps,  instead  of  considering  them  as  entirely 
dilferent  species  of  fermentations,  it  is  more  correct  to  view  them  as  the  several  parts  of 
one  great  process ;  at  the  same  time  it  must  be  observed  that  this  rule  of  succession  is 
not  invariable.  For  instance,  many  vegetables  become  sour,  that  is,  undergo  the  acetous 
fermentation,  without  any  evident  appearance  of  the  vinous  ;  and  many  substances  pass 
apparently  at  once  into  the. putrefactive  stage.  But  these  are  cases  where  scarcely  any 
sugar  is  present. 

3085.  Certain  conditions  are  necessary,  in  order  that  any  of  these  stages  of  fermentation 
may  take  place: — 1.  the  presence  of  sugar,  or  some  sort  of  saccharine  matter;  2.  a 
certain  quantity  of  water  mixed  with  the  body  to  he  fermented  ;  3.  a  natural  fermenting 
principle,  or  the  addition  of  yeast  or  some  other  ferment  ;  4.  a  moderate  degree  of 
temperature  ;  5.  the  presence  of  air.  These  several  conditions  we  will  proceed  to 
illustrate. 

3086.  We  stated  that  sugar  is  the  only  substance  capable  of  undergoing  the  vinous  ferment- 
ation by  ichich  alcohol  or  spirit  is  produced.  Every  modification  of  saccharine  matter,  such 

as  honey,  and  sweet  juices  of  any  kind,  can  be  fermented  ;  and  likewise  all  vegetables, 
such  as  carrots,  beetroot,  &c.,  that  contain  sugar  :  consequently  all  substances  of  this  kind 
will  by  fermentation  afford  spirit. 

But  sugar,  as  stated,  will  not  ferment  except  it  be  dissolved  in  as  much  water  as  will 
make  a  thin  liquid ;  and  it  is  necessary  that  there  should  be  much  more  water  than  is 
sufficient  to  form  it  into  a  strong  syrup. 

3087.  The  phenomena  of  fermentation  may  be  very  conveniently  examined  and  studied  by 
^ —  ̂   fermenting  sugar.    Place  five  parts  of  sugar  with 

about  twenty  of  water  in  a  glass  vessel,  a,  fig.  546., 
furnished  with  a  bent  tube,  the  extremity  of  which 
opens  under  an  inverted  jar,  b,  full  of  water ;  and, 
after  adding  a  little  yeast  to  the  sugar,  expose  the 
mixture  to  a  temperature  of  about  60°  or  70°. 
In  a  short  time  bubbles  of  gas  begin  to  collect  in 
the  vicinity  of  the  yeast,  and  the  liquid  is  soon 
put  into  a  brisk  motion,  in  consequence  of  the 
formation  and  disengagement  of  a  large  quantity 
of  gaseous  matter,  which,  passing  into  the  vessel 
b,  will  be  found  on  examination  to  be  carbonic 
acid  gas  ;  the  solution  in  a  becomes  turbid,  its 
temperature  rises,  and  froth  collects  upon  the 
surface.  After  continuing  the  fermentation  a 
few  days,  the  evolution  of  gas  begins  to  abate, 
and  at  length  ceases  altogether ;  the  impurities 
gradually  subside,  and  leave  the  liquor  clear  and 

transparent.  The  only  appreciable  changes  which  are  found  to  have  occurred  during 
this  process  are,  the  disappearance  of  sugar,  and  the  formation  of  spirit,  which  remains  in 
the  flask,  and  of  carbonic  acid  gas,  which  is  collected  in  the  glass  vessel  inverted  over 
water.    When  the  weight  of  the  spirit  produced  and  that  of  the  carbonic  acid  gas  are N  n  2 

Fig.  546. 

— —  -"^  -■- 
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botli  added  together,  they  are  found  to  be  very  nearly  equal  to  that  of  the  sugar ;  hence 
it  appears  that  the  latter  is  converted  into  alcoliol  and  carbonic  acid  gas. 

Bodies  in  a  complete  state  of  dnjiiess  cannot  undergo  any  kind  of  fermentation.  Though 
animal  and  vegetable  substances,  containing  their  natural  juices,  soon  ferment,  and,  at  last, 
putrefy  ;  yet,  if  the  moisture  be  entirely  expelled  by  drying,  they  may  be  preserved  for 
any  length  of  time  without  change.  This  will  be  further  illustrated  in  Book.  X.  "  On  the 
Preservation  of  Food." 

3088.  We  stated  that  the  substance  called  the  Ferment  is  a  necessary  and  important  ingre- 
dient in  fermentation.  The  researches  of  chemists  have,  perhaps,  not  yet  satisfactorily 

shown  what  is  the  vegetable  principle  in  which  this  property  consists.  It  is  generally  sup- 
posed to  be  gluten  ;  some,  with  less  probability,  have  supposed  it  to  be  vegetable  albumen  j 

and,  if  not  identical  with  one  of  these,  it  is  evidently  something  very  analogous.  How- 
ever this  may  be,  it  appears  to  be  essentially  necessary,  as  well  as  the  saccharine  prin- 

ciple, to  the  process,  and  both  together  frequently  exist  in  vegetable  juices.  AVhen  that 
is  the  case,  the  juice  will  ferment  of  itself  if  exposed  to  the  proper  degree  of  heat.  The 
7nust,  or  expressed  juice  of  grapes,  is  of  this  kind;  to  make  it  ferment  nothing  is  neces- 

sary farther  than  to  place  it  in  the  proper  temperature,  as  it  contains  naturally  both  sac- 
charine matter  and  the  proper  ferment.  Though  we  have  stated  that  sugar  is  the  only 

substance  that  can  affoid  alcohol  by  fermentation,  yet  it  appears  that  sugar  perfectly  pure 
will  not  ferment  by  itself,  and  that  the  addition  of  some  portion  of  ferment  is  essential.  It 
is  true  that  solutions  of  coarse  sugars  and  syrups  will  ferment  of  themselves  in  warm 
weather,  as  the  sugar  refiners  often  experience  to  their  great  inconvenience ;  but  these 
impure  sugars  contain  a  small  portion  of  natural  ferment  in  the  other  vegetable  principles 
which  exist  in  tlie  raw  sugar  as  imported ;  and  our  observation  applies  only  to  sugar  per- 

fectly pure,  when  refined.  If  a  solution  of  fine  crystallised  sugar  be  suffered  to  repose 
and  evaporate,  it  deposits  crystals  instead  of  fermenting ;  if  it  has  been  perfectly  fine,  the 
remaining  syrup  will  not  ferment ;  but  if  it  has  been  imperfectly  refined,  the  residuum 
contains  some  of  the  natural  ferment,  and  it  wiU  run  into  fermentation. 

3089.  All  vegetable  juices  containing  saccharine  matter  have  also  a  certain  portion  of  this 
natural  ferment,  as  well  as  the  juice  of  grapes,  the  sugar-cane,  and  also  the  decoction  of 
barley  or  of  malt,  and  therefore  they  also  will  ferment  of  themselves ;  but  most  of  these 
have  so  little  of  this  principle,  that  the  vinous  fermentation  would  take  place  ver}'  slowly, 
and  often  so  slowly  that  the  acetous  fermentation  would  set  in  almost  as  soon,  and  vinegar, 
instead  of  alcohol,  be  the  result ;  or  it  might  even  be  the  case  that  the  putrefactive  ferment- 

ation alone  would  appear. 
3090.  It  is  the  practice,  therefore,  to  add  an  artificial  ferment  to  most  materials,  in  order 

to  bring  on  the  process  of  fermentation  more  rapidly  and  effectually.  In  our  description 
of  the  general  phenomena  which  appear  during  the  process,  we  mentioned  a  froth  thrown 
up,  called  yeast,  which  is  generated  partly  by  the  very  process  itself,  though  the  elements 
composing  it  must  have  existed  in  the  mixture ;  this  has  the  peculiar  property  of  acting 
as  artificial  ferment ;  that  is,  if  added  to  any  liquids  containing  the  other  necessary  ingre- 

dient, saccharine  matter,  it  will  excite  in  it  the  vinous  fermentation.  Instead,  there- 
fore, of  suffering  the  materials  for  the  production  of  spirit  to  ferment  of  themselves,  it  is 

the  pi-actice  sometimes  to  add  to  them  a  portion  of  the  yeast  which  was  produced  by  a 
former  fermentation  of  similar  substances.  Thus  in  the  fermentation  of  wort,  or  the 
decoction  of  malt,  in  the  brewing  of  ale,  some  yeast  from  a  former  brewing  is  added,  not 
because  the  wort  would  not  ferment  at  all  without  it,  but  because,  in  that  case,  the  vinous 
fermentation  would  come  on  very  slowly  and  imperfectly,  and  the  liquor  would  soon  turn 
sour. 

3091.  There  appears  to  be  something  peculiar  in  the  ferment  generated  in  each  stage  of  the 
fermentative  process :  thus,  to  produce  the  vinous  fermentation,  the  yeast  thrown  up  by 
another  vinous  fermentation  is  necessary.  The  matter  deposited  in  the  making  of  vinegar 
by  the  acetous  fermentation  is  capable  of  acting  as  an  acetous  ferment ;  and  it  is  well 
known  that  the  putrefaction  of  flesh  is  hastened  by  being  placed  in  the  proximity  of  flesh 
already  putrid.  The  acetous  and  putrefactive  ferment,  however,  cannot,  like  yeast,  or  the 
vinous  fenuent,  be  procured  in  a  separate  form. 

3092.  The  nature  of  yea.'it  is  a  subject  of  particidar  interest ;  but,  although  it  has  been 
much  studied  by  chemists,  it  is  still  imperfectly  understood. 

3093.  The  yeast  of  beer,  analysed  by  Westrumb,  was  found  to  contain,  ia  15,360  parts, 
Parts.  Parti. 

Potash  
Carbonic  acid  .         -         -         -  I.^ 
Acptic  acid  -         -         -         -  10 
Millie  acid  -         -         -         -  45 
Lime      -  ...         -  09 
Alcohol  -  ....  240 
Extractive  -         -         -         -  120 

Mucilage    -----  240 
Saccharine  matter          ...  315 
Gluten   480 
Water       .....  13,.-i95 

But  it  is  obvious  that  all  these  ingredients  in  yeast  are  not  essential  to  it  as  a  ferment 

From  the  experiments  of  the  same  chemist  it  appears  that,  when  the  yeast  is  filtered, 
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matter  remains  upon  the  filter  which  possesses  most  of  the  properties  of  ghitcn  ;  and  tliat, 
■when  this  substance  is  separated,  the  yeast  loses  its  properties  of  exciting  fermentation, 
but  recovers  it  again  when  the  gluten  is  added.  The  same  thing  happens  when  yeast  is 
kept  for  some  time  ;  a  white  substance,  not  unlilce  curd,  separates  and  swims  upon  the 
surface  ;  if  this  be  removed,  the  remainder  of  the  yeast  cannot  excite  fermentation.  This 
substance  possesses  many  of  the  properties  of  gluten,  though  it  differs  in  others  ;  and  it  is 

generally  considered  to  be  that  part  of  the  yeast  -which  is  the  active  or  real  ferment. 
This  apparently  pure  yeiist  has  been  analysed,  and  it  is  found  to  consist  of  carbon,  water, 
oil,  ammonia,  and  carbonic  acid. 

3094.  An  experiment  of  Kirchoff  throws  considerable  light  on  the  nature  of  yeast.  If  pure 
starch  be  infused  in  hot  water  it  is  not  converted  into  sugar ;  neither  does  gluten  become 
saccharine  matter  when  treated  in  the  same  way.  But  if  a  mixture  of  pure  pulverised 
wheat  gluten  and  potato  starch  be  infused  in  hot  water,  the  starch  is  converted  into  sugar. 
During  the  process  an  acid  is  evolved.  The  gluten  is  little  altered  in  appearance,  and,  if 
the  liquid  be  filtered,  most  of  it  remains  upon  the  filter.  But  it  cannot  be  successfully 
employed  a  second  time  to  convert  starch  into  sugar.  It  appears,  therefore,  that  it  is  some 
substance  connected  with  gluten  that  acts  on  the  starch  and  occasions  this  conversion. 

3095.  Yeast,  then,  ivould  appear,  as  ive  have  said,  to  consist  principally  of  a  substance 
very  similar  in  composition  and  in  many  of  its  sensible  properties  to  gluten,  and.  when  new  or 

fresh,  it  is  inflated  and  rendered  frothy  by  a  large  quantity  of  carbonic  acid.  "When mixed  with  wort  this  substance  acts  upon  the  saccharine  matter ;  the  temperature  rises, 
carbonic  acid  is  disengaged,  and  the  result  is  ale,  which  always  contains  a  considerable 
proportion  of  alcohol  or  spirit.  The  quantity  of  yeast  employed  in  brewing  ale  being 
small,  the  saccharine  matter  is  but  imperfectly  decomposed ;  hence  a  considerable  portion 
of  it  remains  in  the  liquor,  and  gives  it  that  viscid  quality  and  body  for  which  it  is 
remarkable. 

3096.  Yeast  may  be  preserved  by  drying.  In  large  distilleries,  where  the  required  quan- 
tities of  yeast  are  not  easily  obtained,  it  has  been  the  custom  to  procure  this  substance 

from  a  distance ;  and  in  order  to  diminish  the  expense  of  carriage,  the  recent  yeast  has 
been  put  into  bags  to  drain,  and  afterwards  has  been  compressed  into  solid  cakes  :  or 
yeast  may  be  preserved  by  dipping  twigs  in  it  and  drying  them  in  the  air.  This  dried 
yeast  is  found  on  trial  to  excite  fermentation  in  wort,  but  not  so  regularly  as  recent  yeast ; 
and  a  much  larger  quantity  of  the  former  than  of  the  latter  is  required.  Though  dried 
yeast  has  been  transported  to  certain  distances,  particularly  in  Germany,  it  has  been  found 
impracticable  to  convey  it  always  in  an  effective  state  to  India.  In  a  warm  moist 
atmosphere  yeast  gradually  putrefies,  a  sufiicient  proof  that  nitrogen  forms  one  of  its 
elements. 

3097.  The  fermenting  property  of  yeast  is  toeakened  by  boiling  for  ten  minutes,  and  is 
entirely  destroyed  by  continuing  the  boiling.  Alcohol  poured  upon  it  likewise  renders  it 
inert,  on  which  account  its  power  lessens  as  the  alcohol  is  formed  during  fermentation. 
A  thousandth  part  of  sulphuric  or  acetic  acid  destroys  its  peculiar  properties :  a  very 
small  portion  of  sulphurous  acid,  or  a  sulphite,  produces  the  same  effect ;  so  likewise  do 
mustard,  horse-radish,  and  garlic.  These  substances  are  accordingly  sometimes  employed 
to  check  a  too  rapid  fermentation. 

3098.  When  the  juice  of  grapes  is  suffered  to  ferment  by  means  of  the  natural  ferment 
which  it  possesses,  tvithout  the  addition-  of  yeast,  the  saccharine  matter  of  the  fruit  is  decom- 

posed during  the  process  ;  a  portion  of  this  ferment  is  separated,  and  rises  to  the  top 
in  the  form  of  yeast,  while  another  portion  falls  to  the  bottom  of  the  vessel,  and  is  called 
lees.  Both  of  these  is  chiefly  decomposed  ferment,  which  has  already  acted  upon  the 
sugar  ;  but  they  still  contain  a  quantity  of  the  active  and  undecomposed  fermenting  prin- 

ciple or  leaven,  and  consequently  can  be  employed  as  such  in  exciting  fermentation. 
3099.  What  the  natural  ferment  of  grape  juice  consists  of  is  not  exactly  known  ;  but  from 

an  observation  by  Guy  Lussac  it  appears  to  require  the  addition  of  oxygen  before  it 
becomes  active  ;  for  he  observes  that  if  inust  or  grape  juice  be  heated  to  212°  in  bottles, 
and  corked  immediately  and  carefully,  it  may  be  preserved  without  change,  and  be  con- 

veyed to  any  distance  ;  but  if  it  be  exposed  to  the  air  only  for  a  few  seconds,  it  absorbs 
oxygen,  and  fermentation  takes  place. 

3100.  Fermentation,  once  induced,  will  go  on  of  itself,  if  the  temperature  is  sufiicient,  until 
one  of  the  principles  necessary,  either  the  saccharine  principle  or  the  ferment,  is  exhausted; 
it  will  then  stop  ;  but  it  is  a  curious  fact  that  the  very  process  of  fermentation  itself  occa- 

sions the  production  of  a  fresh  ciuantity  of  ferment.  If  this  generated  ferment  be  separated, 
the  process  will  not  proceed  so  long  as  if  it  be  continually  mixed  up  with  the  fermenting 
fluid  :  hence  the  practice  of  breaking  the  head  of  yeast,  and  stirring  it  up  with  the  mass, 
when  it  is  required  to  prolong  or  renew  the  languid  fermentation. 

3101.  The  fermented  juice  of  the  grape,  and  that  of  wort,  or  the  decoction  of  malt,  are 
essentially  different,  although  each  contains  s  iccharine  matter,  and  a  natural  ferment.  The 
fomer  will  produce  wine,  the  latter  beer  :  but  for  the  production  of  the  liquor  properly N  n  3 
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called  wine,  another  principle  besides  sugar  and  a  fei-nient  is  necessary.  This  additional 
principle  is  tartaric  acid,  which  is  always  present  in  the  juice  of  fruite,  but  most  abundantly in  that  of  grapes. 

3102.  Sugar  and  tartar  alone  will  not  ferment;  therefore  tartar  cannot  be  the  natural 
ferment,  but  the  latter  is  contained  in  some  other  principle  in  grape  juice,  and  probably 
not  very  different  from  the  ferment  in  wort.  If  the  experiment  of  fermenting  sugar  and 
tartar  be  made  in  a  wooden  vessel,  they  will  ferment  alone:  but  this  experiment  will  be 
deceptive,  for  the  wood  supplies  the  ferment. 
♦  3103.  It  is  essential  also  to  a  complete  fermentation  that  there  should  be  a  just  proportion 
leliveen  the  saccharine  matter  and  die  ferment  or  yeast.  If  the  yeast  be  in  too  gi-eat  a  quan- 

tity, there  is  a  danger  of  the  fermentation  being  too  rapid,  and  that  the  liquor,  after  all 
the  sugar  is  exhausted,  should,  by  a  continuance  of  the  fermentation,  pass  into  the  acetous 
State :  if,  on  the  contrary,  the  yeast  be  too  little,  the  fermentation  will  be  too  languid,  too 
little  alcohol  will  be  produced,  the  whole  of  the  saccharine  matter  will  not  be  decomposed, 
and  the  liquor  remain  sweet.  A  perfect  fermentation  is  when  the  whole  of  the  saccharine 
matter  and  of  the  ferment  are  decomposed  by  their  acting  upon  each  other,  being  thus 
converted  into  alcohol.  But  it  is  sometimes  desired  to  have  the  fermented  liquor  a  sweet 
vinous  liquid.  In  that  case  the  quantity  of  ferment  must  be  less  than  would  be  necessary 
to  decompose  the  whole  of  the  sugar,  or  the  action  of  both  upon  each  other  may  be 
reduced  by  some  expedient,  such  as  separating  some  of  the  ferment  by  a  filter. 

3104.  Fermentation  probabl;/  commences  somewhat  sooner  than  it  appears  to  do  by  the 
bubbles  of  gas  which  are  the  first  indications  ;  for  the  first  carbonic  acid  gas  that  is  pro- 

duced in  consequence  of  the  process  is  absorbed  by  the  water  of  the  fermenting  liquor, 
and  it  is  only  when  the  liquid  is  saturated,  that  the  gas  escapes  into  the  atmosphere  with 
the  appearance  of  effervescence. 

3105.  A  certain  degree  of  temperature  is  essential  to  the  process  of  fermentation.  Sub- 
stances cannot  ferment  if  exposed  to  considerable  cold  :  the  vinous  fermentation  cannot 

take  place  at  the  freezing  point,  or  32°  ;  at  50°  it  is  languid ;  at  60°  it  is  quickened,  and 
at  70°  is  so  rapid  that  there  is  danger  of  its  passing  into  the  acetous  ;  but  again,  if  the  heat 
be  much  more  considerable,  yet  below  boiling,  fennentation  cannot  happen  ;  thus  too  low 
or  too  great  a  degree  of  heat  prevents  this  process  from  taking  place,  or  arrests  it  if  begun. 
As  the  fermentation  of  beer  does  not  succeed  if  the  heat  exceeds  77°,  this  beverage  cannot 
be  made  in  very  warm  climates,  and  very  cold  ones  would  require  much  expense  to 
produce  sufficient  artificial  heat. 

3106.  The  heat  excited,  by  fermenta  tion  is  one  of  its  most  striking  phenomena.  Its  cause  is 
entirely  unknown,  but  an  increased  temperature  is  frequently  one  of  the  results  of  the 
decomposition  of  bodies.  It  will  not  begin  until  the  temperature  is  raised  to  a  certain 
point ;  and  the  heat  excited  by  it  is  in  proportion  to  the  bulk  of  the  fermenting  mass, 
and  the  rapidity  of  the  process.  If  the  heat  generated  by  the  process,  joined  to  that  of 
the  atmosphere,  arise  to  too  great  a  degree,  it  is  necessai-y  to  I'estrain  it,  lest  the  vinous 
should  pass  into  the  acetous  stage,  and  this  is  often  found  necessary  by  brewers  and 
distillers.  In  the  making  of  wine  strong  must  wiU  bear  a  higher  temperature  than  weak 
must ;  as  the  alcohol  which  is  produced  has  a  power  itself  in  checking  the  fermentation, 
and  also  of  preventing  the  acetic  process  ;  but  in  too  high  a  temperature  the  juice  of 
fruits  that  contain  too  little  of  the  fermenting  principle  is  apt  to  absorb  oxygen,  and  to 
become  sour  ;  and  this  is  often  the  case  in  the  making  of  sweet  wines.  The  larger  the 
quantity  of  liquor,  the  lower  the  temperature  may  be  at  the  beginning,  as  the  process  itself 
generates  much  heat.  When  the  fermentation  languishes  from  deficiency  of  heat,  it  is 
easily  augmented  by  introducing  a  stove  into  the  apartment  where  the  process  is  conducted, 
or  by  heating  a  portion  of  the  fluid  and  then  mixing  this  with  the  mass ;  agitation  will 
difi'use  an  equal  tempei-ament  through  the  whole.  It  is  very  important  during  fermenta- 

tion to  guard  the  fermenting  vessel  against  any  irregularities  of  temperature  from  change 
of  weather  or  other  causes. 

3107.  Tlie  effect  of  air  on  fermentation  was  long  disputed,  but  is  now  better  understood. 
It  was  once  thought  that  no  fermentation  could  tsilce  place  in  vessels  absolutely  close  ;  and 
that  the  reverse  practice,  fermenting  for  a  long  time,  in  open  vessels,  was  productive  of 
much  injury  and  loss  ;  partly  from  the  evaporation  of  the  alcohol  as  soon  as  it  was  formed, 
and  partly  by  the  yeast  becoming  sour  and  putrid,  and  communicating  these  properties  to 
the  wine,  or  other  fermenting  liquor.  But  the  fact,  as  now  ascertained,  is  as  follows  :  if 
artificial  ferment  be  used,  a  perfect  fermentation  wiU  take  place  in  vessels  however  closed, 
from  air  ;  but  if  the  natural  ferment  only  is  present,  as  in  the  case  of  the  mere  juices  of 
fruits,  fermentation  will  not  occur,  as  is  shown  by  some  experiments  by  Gay  Lussac,  which 
we  shall  describe,  unless  air  be  admitted. 

3108.  Gat/  Lussac  s  e.vperiments  on  the  necessity  of  oxygen  to  excite  fermentation  are 

important,  as  showing  how  small  a  quantity  of  it  is  suflicient.  He  took  a  bottle  of  the 

must  of  the  grape,  which  had  already  been  preserved  more  than  a  year  by  Mr.  Appcrt's method  of  excluding  the  air,  and  was  still  perfectly  limpid :  he  decanted  this  juice  into 
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another  bottle,  which  was  then  closely  corked,  and  placed  in  a  temperature  varying  from 
60°  to  80°.  In  eight  days  it  had  lost  its  transparency,  fermented,  and  was  changed  into  a 
vinous  liquor,  frothing  like  the  best  Champagne.  A  similar  bottle  of  juice  that  had  not  been 
thus  opened,  and  exposed  to  the  contact  of  air,  although  placed  in  the  same  circumstances, 
exhibited  no  signs  of  fermentation.  He  next  passed  a  portion  of  juice  into  a  vessel  filled 
with  and  inverted  over  mercury,  and  added  to  it  a  small  quantity  of  oxygen  gas  ;  and 

another  portion  Qf  juice  he  confined  in  a  similar  vessel,  perfectly  freed  from  aii-.  The 
former  fermented  in  a  few  days,  but  the  latter  gave  no  signs  of  fermentation,  even  at  the 
end  of  forty  days.  Similar  results  were  obtained  in  experiments  on  the  preserved  juice 
of  gooseberries  ;  and  he  found  the  same  thing  to  hold  with  regard  even  to  the  juice  of 
fresh  fruit.  He  passed  some  entire  grapes  into  a  vessel  over  mercury,  and  added  to  them 
hydrogen  gas  repeatedly,  with  the  desire  of  removing  all  atmospheric  air ;  the  fruit  was 
then  broken  down  by  passing  a  wire  into  the  jar,  and  the  vessel  was  left  in  a  temperature 
of  from  59°  to  68°.  At  the  end  of  twenty-five  days  it  exhibited  no  signs  of  ferment- 

ation ;  but  this  process  commenced  the  same  day  in  juice  to  which  a  little  oxygen  had 
been  added,  and  was  also  rapidly  excited  in  the  former  portions  when  a  little  of  that  gas 
was  supplied. 

Grape  juice  could  not  be  made  to  ferment  when  the  air  was  completely  excluded;  but,  on 
admitting  a  very  small  quantity  of  oxygen,  this  gas  was  absorbed,  and  fermentation 
commenced,  and  continued  independently  of  any  further  contact  of  oxygen.  But  a 
solution  of  sugar,  mixed  with  yeast,  fermented  even  in  closely  corked  bottles,  therefore 
without  access  of  air  ;  from  which  Gay  Lussac  concluded  that  there  must  be  a  difference 
between  the  natural  ferment  in  the  grape,  and  the  artificial  ferment  yeast.  The  applica- 

tion of  these  experiments  is  obvious,  not  only  in  the  preparation  of  fermented  liquors, 
but  also,  as  we  shall  afterwards  see,  in  the  preservation  of  vegetable  and  animal 
food. 

Exposure  to  the  air,  therefore,  or  the  presence  of  oxygen,  is  necessary  to  fermentation 
in  the  first  instance.  But  it  is  only  necessary  at  the  commencement,  and  for  a  very  short 
period,  so  that  when  once  the  process  has  begun,  in  the  case  of  natural  ferment  or  mere 
juices,  it  goes  on  in  closed  vessels :  the  reason  of  this  is,  probably,  that  the  artificial  ferment 
contains  oxygen  itself  sufficient  to  begin  the  process,  and  in  the  case  of  natural  ferment, 
the  very  air  contained  in  the  wood  of  the  cask  is  often  sufiicient. 

.3109.  It  is  certain  that  the  carbonic  acid  which  escapes  during  fermentation  holds  in  solu- 
tion a  considerable  portion  of  alcohol,  as  is  proved  by  a  vessel  of  water  placed  near  to  the 

fermenting  vessel  absorbing  alcohol,  and  being  distinctly  impregnated  with  it ;  and  likewise 
by  the  intoxicating  effect  produced  by  the  fermentative  process  on  those  persons  who  are 
much  exposed  to  the  fumes.  The  real  loss  of  alcohol,  however,  from  this  cause,  though 
important  in  a  large  manufactory,  is  not  deserving  of  attention  in  domestic  practice. 

3110.  Several  inventions  have  been  made  for  fermenting  in  tuns  closed,  instead  of  being 
open  to  the  air,  but  their  advantages  are  not  very  obvious,  even  in  the  large  way,  where 
the  loss  of  alcohol  may  be  considered  as  of  most  importance.  Some  suppose  that  the 
exclusion  of  the  common  air  may  prevent  the  liquor  from  passing  into  the  acetous  fer- 

mentation ;  but  it  should  be  recollected  that  while  the  vinous  fermentation  is  going  on, 
the  whole  surface  of  the  fermenting  fluid  is  covered  with  a  stratum  of  carbonic  acid  gas, 
which  effectually  excludes  the  atmosphere ;  and  it  is  only  when  the  vinous  fermentation 
has  ceased,  that  common  air  can  come  in  contact  with  the  liquor. 

3111.  Fermentation  is  considerably  influenced  by  the  mechanical  agency  of  the  atmosphere, 
that  is,  by  its  pressure.  The  pressure  of  the  atmosphere  retards  it,  and  when  that  is 
removed,  it  goes  on  more  rapidly.  If  liquor  to  be  fermented  be  put  into  a  well-corked 
bottle,  the  fermentation  takes  place,  in  time ;  but  the  process  is  very  slow,  because  the 
carbonic  acid  formed  during  the  process  cannot  escape  ;  it  is  absorbed  by  the  liquid  as 
soon  as  it  is  formed,  and  this  will  go  on  until  the  liquor  is  thoroughly  saturated  with  the 
gas ;  and  then,  there  being  no  farther  room  for  this  gas,  it  cannot  be  generated,  and  the 
fermentation  is  suspended.  Liquor  in  this  state  will  be  thoroughly  impregnated  with 
carbonic  acid  gas,  and  hence  the  briskness  of  bottled  malt  liquor.  But  if  there  be  facility 
for  the  escape  of  the  carbonic  acid,  the  fermentation  proceeds ;  and  hence,  if  bottles  are 
badly  corked,  the  vinous  fermentation  continues  until  it  passes  into  the  acetous  stage,  the 
liquor  becoming  sour.  In  brewing  in  the  large  way,  means  have  sometimes  been  con- 

trived of  regulating  the  rapidity  of  the  fermentation  by  preventing,  in  some  degree,  the 
escape  of  the  carbonic  acid  gas,  and  thus  subjecting  the  fermenting  fluid  to  the  pressure 
of  this  gas. 

3112.  The  quantity  of  the  fermenting  liquor  has  also  an  effect  upon  the  fermentation. 
Chaptal  observed  that  grape  juice  contained  in  a  small  cask  did  not  finish  its  fermentation 
until  the  eleventh  day,  while  a  large  tub,  which  contained  twelve  times  the  quantity,  com- 

pleted its  fermentation  in  four  days. 
31 13.  The  temperature  of  the  fermenting  liquor  is  oiso  influenced  by  the  quantity.  The 

heat  of  the  liquor  in  the  cask  just  mentioned  never  exceeded  74°  while  that  of  the  larffe N  n  4 
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tub  reached  94°.  It  is  probable  that  the  combination  of  the  princijjles  would  be  less 
perfect,  and,  therefore,  the  wine,  on  this  account,  would  not  be  so  good  in  the  small  vessel 
as  in  the  large  one ;  but  the  latter  would  have  an  advantage,  that  there  being  less  heat 
produced,  a  smaller  quantity  of  alcohol  and  aroma,  upon  which  the  excellence  of  the  wine 
chiefly  depends,  would  be  lost  by  volatisation.  The  same  observations  apply  to  the  fer- 

mentation of  beer  of  any  kind. 
3114.  The  fermenting  liquor  becomes  specificalh/  liijhter  as  the  fermentation  proceeds,  a  fact 

which  is  ascertained  by  an  hydrometer,  and  this  is  called  by  brewers  the  attenuation; 
and  they  are  in  the  habit  of  taking  the  specific  gravity  of  the  fermenting  liquor  frequently, 
in  order  to  judge  accurately  of  the  degree  to  which  the  process  has  arrived,  and  regulating 
its  management  accordingly.  The  reason  is  this: — the  specific  gravity  of  alcohol  is  much 
less  than  that  of  water,  which  forms  the  principal  part  of  every  fermenting  fluid  ;  that  is, 
a  certain  quantity  of  alcohol  will  weigh  less  than  the  same  bulk  of  water ;  of  course  a 
quantity  of  alcohol  and  water  will  weigh  less  than  an  equal  quantity  of  water  alone,  and 
the  greater  proportion  of  alcohol  which  the  water  may  contain,  the  lighter  the  fluid  will  be. 
Now,  as  alcohol  is  constantly  generating  during  the  process  of  fermentation,  it  is  easy  to 
see  that  any  certain  measure  of  the  fermenting  liquor  will  get  lighter  as  the  process  of 
forming  alcohol  proceeds. 

3115.  The  opinion  ive  have  stated  that  sugar  or  saccharine  matter  is  the  only  one  capable 
of  the  vinous  fermenta  tion  may  appear  to  be  con  tradicted  by  some  known  facts.  Uaw  com, 
which  contains  much  starch,  and  but  very  little  sugar,  is,  when  mixed  with  malted  corn, 
found  to  ferment  and  aiibrd  as  much  alcohol  as  if  the  whole  was  malt.  Also  alcohol  may 
be  abundantly  obtained  from  potatoes,  which  contain  much  starch  and  scarcely  any  sugar, 
without  any  other  preparation  than  boiling  them  in  steam,  breaking  them  into  a  fine  paste 
with  water,  and  adding  a  little  raw  wheaten  flour  and  yeast.  From  these  aud  similar 
facts  it  might  appear  that  starch  may  at  once  be  converted  into  alcohol  by  fermentation, 
as  well  as  sugai*.  The  observations  by  Kirchoif  throw  great  light  on  this  subject.  He 
found  that  neither  gluten  nor  starch,  when  kept  in  hot  water  separately,  became  sweet ; 
but  wlien  a  mixture  of  these  two  substances  was  put  into  similar  circumstances,  the  starch 
was  converted  into  sugar.  Here  it  is  plain,  therefore,  that  this  conversion  of  the  starch 
was  in  consequence  of  some  agency  of  the  gluten.  In  the  cases  above  alluded  to,  of  raw 
corn  and  potatoes,  there  is  some  gluten  present,  by  the  action  of  which  the  starch  might 
be  changed  into  sugar  -,  and  a  very  small  quantity  of  gluten  as  a  ferment  is  sufficient  to 
produce  this  conversion  into  sugar.  The  mode  by  which  raw  grain  is  converted  by 
germination  into  malt,  which  is  a  sweet  substance,  is  a  similar  process  ;  and  the  production 
of  sweet  wort  by  the  brewer  or  distiller  from  raw  corn  is  another  instance  ;  so  is  the 
sweet  taste  of  bread.  As  soon  as  sugar  has  been  formed  from  the  starch  by  this  means,  it 
passes  so  rayidly  into  the  vinous  stage  that  the  state  of  sweetness  sometimes  escapes  notice. 

Thus  it  appears  that  not  only  do  vegetables  which  contain  actual  saccharine  matter  pro- 
duce spirit,  but  those  also  which  contain  starch  can  be  made  to  undergo  the  vinous  fer- 

mentation, owing  to  the  starch  being  converted  into  sugar,  which  we  know  it  is  capable 
of  by  several  processes  ;  and  that  this  newly  produced  sugar  goes  at  once,  and  as  soon 
as  formed,  through  the  vinous  fermentation. 

3116.  The  nature  of  ferments,  we  observed,  was  yet  little  understood  ;  but  it  would  appear 

that  various  substances"  are  capable  of  acting  as  ferments,  or  exciting  fermentation  of  some kind.  This  property  appears  to  be  possessed  in  the  highest  degree  by  vegetable  gluten 
and  vegetable  albumen  ;  but  caseous  matter,  fibrm,  and  gelatine,  carbonic  acid,  &c.,  have 
also  this  power  in  some  degree.  But  the  substance  which  is  usually  employed  to  excite  the 
vinous  fermentation  is  the  only  one  that  has  yet  been  studied  with  much  attention,  and  it 
is  much  more  rapid  in  its  action  than  any  other.  That  an  acetous  ferment  exists  is 
evident  from  the  acetous  fermentation  being  soon  excited  in  a  cask  in  which  vinegar  has 
been  made. 

ACETOUS  FEKMENTATION  BY  -WHICH  VINEGAR  IS  PRODUCED. 

3117.  We  stated,  that  if  liquids  which  had  passed  through  the  vinous  stage  of  ferment- 

ation were  exposed  to  the  air  for  some  time,  in  a  temperature  between  40°  and  80°,  a  new 
change  took  place,  by  which  the  alcohol  disappeared,  and  was  succeeded  by  an  acid  taste 
in  the  liquor.  During  this  change,  a  slight  intestine  motion  is  perceived  ;  the  liquid  rises 

in  its  temperature  about  10°  or  1.5°  ;  it  becomes  turbid,  and  floating  shreds  appear,  which 

subside  at  length  into  a  gelatinous-like  deposit.  After  some  weeks,  it  becomes  trans- 
parent, and  is  found  to  be  converted  into  vinegar,  which  consists  of  acetic  acid,  wafer,  and 

some  impurities.  This  acid  has  been  generated  by  this  new  fermentation ;  the  alcohol 

produced  by  the  vinous  fermentation  has  been  decomposed  into  its  elementary  principles 
and  a  new  arrangement  of  them  has  taken  place. 

3118.  Every  liquor  which  has  undergone  the  vinous  fermentation  is  spontaneously  and 

necessarily  disposed  to  the  acetous.    Accordingly  every  vinoiis  liquor  continually  tends  to 



Chap.  II. ON  FERMENTATION. 

become  vinegar,  and  is  actually  changed  into  it  sooner  or  later,  according  to  circum- 
stances, unless  this  change  be  prevented  by  some  cause  that  is  an  obstacle  to  ferment- 

ation in  general. 
3119.  The  ucetous,  like  the  vinous,  Jh  meiUation,  reqidrcs  a  peculiar  ferment ;  and  this  is 

supposed  not  to  be  very  different  from  the  vinous  ferment,  although  its  nature  is  very 
imperfectly  understood  :  it  would  seem  likewise  to  be  some  modification  of  gluten.  The 
same  yeast  which  excites  the  vinous  fermentation  in  malt  wort  will  also  run  the  liquor 
into  the  acetous  stage,  if  not  prevented,  but  the  matter  which  subsides  in  the  making  of 
vinegar  is  the  most  active  in  exciting  the  acetous  fermentation.  A  cask  in  which  vinegar 
has  been  already  made  will  promote  it,  and  fermented  liquor  can  be  converted  into  vinegar 
sooner  in  that  than  in  another.  But  there  is  this  difference  between  the  vinous  and  the 
acetous  ferments,  —  that  yeast,  or  the  vinous  ferment,  is  capable  of  exciting  both  the 
vinous  and  the  acetous  fermentations ;  but  the  proper  acetous  ferment  can  only  excite  the 
latter  of  these. 

3120.  The  theory  of  the  acetous  fermentation  has  been  stated  as  follows  : — During  the 
process  some  carbonic  acid  is  given  out,  which  is  supposed  to  be  generated  by  the  oxygen 
of  the  atmosphere  combining  with  some  of  the  carbon  of  the  alcohol  which  is  decomposed  ; 
and  it  is  thought  that  vinegar,  or  the  acetic  acid,  is  formed  at  the  expense  of  the  alcohol. 
Alcohol  by  itself,  as  has  been  shown,  is  indestructible  when  pure ;  but  when  diluted  with 
water,  and  mix;ed  with  vegetable  matter,  such  as  gluten,  starch,  sugar,  or  mucilage,  it 
finds  among  these  a  ferment,  which  soon  converts  it  into  the  acetic  acid  by  a  new  arrange- 

ment of  principles. 
3121.  Fi-om  these  statements,  ive  see  that  all  substances  capable  of  the  vinous  fermentation 

may  pass  into  the  acetous,  and  do  so  naturally  ;  but  it  would  appear  that  some  also  acetify 
without  apparently  undergoing  the  vinous  fermentation,  and  this  occasions  some  obscurity 
in  the  theoi-y. 

3122.  Dr.  Turner,  in  his  System  of  Chemistry,  has  made  a  distinction  that  is  very  import- 
ant. The  acetous  fermentation,  and  the  mere  production  of  acetic  acid,  have  been  gene- 

rally confounded  together  in  books,  whereas  it  is  well  known  that  although  acetic  acid  is 
always  the  result  of  the  peculiar  fermentation  that  bears  its  name,  yet  this  acid  is  often 
produced  by  the  decomposition  of  vegetable  substances,  without  any  fermentation  what- 

ever. Mucilaginous  substances,  in  particular,  even  when  excluded  from  air,  gradually 
become  sour.  Gum-water  sours  without  exhibiting  any  of  the  ordinary  signs  of  fer- 

mentation. Weak  ale,  and  beer,  aud  wine,  acquire  acidity  frequently,  even  in  bottles  well 
corked.  These,  and  many  similar  processes,  appear  to  be  effected  by  a  particular  change 
of  affinities,  and  are  not  attended  by  that  visible  movement  in  the  liquid,  with  absorption 
of  oxygen,  disengagement  of  carbonic  acid,  and  the  other  phenomena  which  accompany 
the  acetous  fermentation ;  to  which  we  may  add,  that  acetic  acid  is  produced  by  the 
destructive  distillation  of  vegetable  matter  in  close  vessels.  The  term  acetous  ferment- 

ation, therefore,  instead  of  conveying  the  idea  of  taking  in  all  the  cases  of  the  production 
of  acetic  acid,  ought  to  be  limited  to  the  conversion  of  alcohol  into  this  acid.  That  this 
change  does  really  take  place  is  inferred,  not  only  from  the  disappearance  of  alcohol,  and 
the  simultaneous  production  of  acetic  acid,  during  fermentation,  but  also  from  the  quantity 
of  the  latter  being  precisely  proportional  to  that  of  the  former. 

3123.  Of  the  three  most  important  substances  concerned  in  fermentation,  sugar,  mucilage, 
and  gluten,  or  the  ferment,  it  would  appear  that  the  first  is  most  disposed  to  imdergo  the 
vinous  fermentation,  and  to  produce  alcohol ;  the  second  is  extremely  liable  to  change 
into  the  acetic  acid,  without  apparently  going  through  the  vinous  fermentation ;  and  the 
gluten,  if  it  does  not  act  upon  the  sugar  in  producing  the  vinous  fermentation,  is  most 
disposed,  like  animal  matter,  to  pass  at  once  into  the  putrid  state. 

3124.  It  would  appear,  also,  that  in  some  cases  the  acetous  fermentation  goes  on,  in  a 
small  degree,  along  with  the  vinous  fermentation,  and  of  course  produces  some  acetic  acid 
with  the  alcohol.  This  is  evident  in  the  distillation  of  malt  spirits,  where  an  acid  is 
found  to  be  left  behind,  which  can  have  no  other  origin  than  the  acetous  fermentation, 
there  being  no  natural  acid  in  the  malt.  A  part  of  this  acid  combines  or  unites  with  the 
spirit  during  fermentation  ;  the  other  part  remains  behind  mixed,  not  combined,  and  such 
part  as  is  more  volatile  rises  with  the  spirit  during  distillation. 

3125.  The  presence  of  alcohol  retards  the  acetous  fermentation  :  hence  strong  wines,  and 
similar  strong  liquors,  acetify  with  great  difficulty,  and  bottled  strong  wines  do  not  readily 
become  sour.  But  when  at  last  strong  wines  do  acetify,  they  afford  a  stronger  vinegar 
or  more  acetic  acid  than  weak  ones  ;  however,  in  this  case,  the  acid  is  not  entirely  sup- 

plied from  the  alcohol,  for  the  mucilage  of  the  wine  contributes  its  share.  Adding  sugar, 
during  the  souring  increases,  instead  of  diminishing,  the  quantity  of  acid. 
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3126.  AYe  have  mentioned  that  alcohol  is  the  chief  product  of  fermentation,  and  that  it 
is  the  intoxicating  principle  in  all  fermented  liquors ;  hut  it  is  never  produced  in  a  free 
state  hy  this  process.  It  is  at  first  always  mixed  with  water,  mucilage,  and  some  other 
of  the  constituent  principles  of  the  vegetable  matter  fermented,  and  from  which  it  has 
been  procured,  as  is  the  case  with  respect  to  wine,  ale,  or  beer. 

3127.  We  likewise  stated  that  pure  alcohol  is  exaclhj  the  same  from  whatever  vcgetahlesit 
has  been  produced  by  the  process  of  vinous  fermentation,  all  that  is  necessary  being  that 
they  should  contain  saccharine  matter.  For  this  purpose,  a  vast  variety  of  saccharine 
vegetable  substances  are  employed  in  different  parts  of  the  world,  each  country  making 
use  of  those  which  it  has  in  gi-eatest  plenty,  in  order  to  produce  a  fermented  liquor. 
Thus,  in  the  south  of  Europe,  the  grape  is  chiefly  used ;  in  the  East  Indies,  the  juice  of 
the  palm  affords  an  intoxicating  beverage  called  toddy  ;  in  the  AVest  Indies,  the  sugar- 

cane supplies  rum  ;  with  us,  malted  corn  is  the  chief  material.  After  the  alcohol  has 
been  formed  by  fermentation,  another  process  is  necessary  to  separate  it  in  a  pure  state 
from  the  substances  with  which  it  is  combined  in  the  fermented  liquor;  and  this  process 
is  distillation,  for  the  nature  of  which  see  Book  VIII.  Chap.  VIII.  Section  3.  "  Distillation." 

3128.  When  the  produce  of  fermentation  is  distilled,  the  spirit,  being  extremely  volatile, 
rises  in  vapour,  and  is  condensed  by  cold  into  a  liquid  :  this,  however,  is  not  pure  alcohol, 
for  a  quantity  of  water  and  other  impurities  rise  with  it.  It  is  necessary,  therefore,  that  this 
should  be  re-distilled,  and  go  through  other  operations,  before  it  arrives  at  that  state  in 
which  it  is  called  rectified  spirit,  or  common  spirit  of  wine,  the  purest  condition  in  which 
it  is  manufactured  on  a  large  scale.  By  another  distillation  it  becomes  rectified  spirit  of 
wine.  But  this  still  contains  some  water,  which  must  be  separated  in  order  to  obtain  pure 
alcohol,  which,  however,  is  never  employed  in  beverage;  it  is  only  required  hy  chemists 
for  pharmaceutical  compounds,  or  for  experiments,  and  other  nice  purposes. 

3129.  The  method  which  chemists  itsually  employ  to  get  rid  of  the  water  to  procure  alcohol 
is  to  mix  the  rectified  spirits  with  a  quantity  of  carbonate  of  potash  heated  to  redness  to 
expel  all  its  moisture.  This  salt  has  a  strong  attraction  for  water,  and  the  greatest  pai-t  of 
it  is  insoluble  in  alcohol.  It  accordingly  combines  with  the  water  of  the  spirit ;  and  the 
solution  thus  formed  sinks  to  the  bottom  of  the  vessel,  and  the  alcohol  itself,  which  is 
lighter,  swims  over  it,  and  may  easily  be  decanted  off ;  or,  what  is  perhaps  better,  the 
solution  of  potash  may  be  drawn  off  from  below  it  by  means  of  a  stop-cock  placed  at  the 
bottom  of  the  vessel.  The  alcohol  thus  obtained  contains  a  little  pure  potash  dissolved, 
which  may  be  separated  by  distilling  it  in  a  water-bath  with  a  very  gentle  heat.  AVhat 
now  comes  over  is  alcohol  very  nearly  pure.  Instead  of  carbonate  of  potash,  substances 
having  a  strong  attraction  for  water  may  be  employed  to  purify  alcohol,  for  instance, 
muriate  of  lime.  The  specific  gravity  as  usually  obtained  is  0  800  ;  but  by  great  care,  alco- 

hol has  been  obtained  so  low  as  0  796,  at  the  temperature  of  60°,  that  of  the  least  specific 
gravity  being  always  the  purest,  as  having  the  smallest  quantity  of  water ;  equal  quan- 

tities of  water  and  alcohol  constituting  what  is  called  proof  spirit,  the  specific  gravity 
of  which  is  0-917. 

3130.  The  properties  of  pure  alcohol  are  the  following.  It  is  perfectly  colourless  and 
limpid.  It  has  a  burning  taste  and  peculiar,  rather  agreeable,  odour.  It  is  highly  volatile, 
and  it  boils,  or  is  converted  into  vapour,  at  176°;  consequently  it  is  easily  separated 

from  water  by  distillation,  as  the  latter  does  not  rise  into  vapour  till  heated  to  2 12  -.  Like 
all  volatile  liquids,  it  produces  a  considerable  degree  of  cold  when  any  body  is  wetted 
with  it,  on  account  of  its  rapid  evaporation :  if  the  finger  be  dipped  in  it,  on  drying,  the 
cold  will  be  felt.  It  has  been  found  impossible,  hitherto,  to  freeze  it  with  the  greatest 

degree  of  cold  that  can  be  produced  ;  it  has  been  tried  by  a  cold  91°  below  the  freezing 
point  without  rendering  it  solid  ;  hence  it  is  employed  for  constructing  thermometers. 

It  is  highly  inflammable,  burning  with  a  lambent  yellowish  blue  flame;  the  colour 

varying  with  the  degree  of  strength,  the  bluish  tint  prevailing  when  its  strength  is 

greatest,  and  the  yellowish  as  it  is  weaker.  Its  combustion  is  attended  by  no  smoke,  the 

only  products  being  water  and  carbonic  acid.  When  burning,  it  gives  an  intense  heat, 

though  the  flame  is  so  faint  as  scarcely  to  be  distinguished  in  daylight.  It  unites  with 

water  in  every  proportion  ;  and  the  union  is  attended  with  a  slight  diminution  of  bulk  and 
consequent  increase  of  temperature. 

It  acts  as  a  powerful  solvent  on  many  of  the  substances  belonging  fo  the  vegetable 

kingdom ;  hence  it  is  extensively  useful  in  preparing  liqueurs  for  the  table,  and  in  many 

processes  in  the  arts.  The  principal  substances  which  it  dissolves  are  resin,  sugar,  manna, 

camphor,  balsams,  essential  oils,  the  vegetable  alkalies,  tannin,  and  extractive  matter. 

It  also  dissolves  the  deliquescent  salts  :  but  generally  those  insoluble  in  water  are  so in  alcohol. 
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Most  of  the  acids  unite  with  alcohol  by  the  assistance  of  heat,  and  form  the  substances 
called  clheis.  Albumen  and  muscular  fibre  are  not  dissolved  by  alcohol ;  on  the  C(mtrary, 
they  are  coagulated,  hardened,  and  contracted  by  it;  and  milk  is  speedily  curdled  by  it. 
It  likewise  dissolves  soap,  wax,  and  spermaceti. 

3131.  When  analysed,  alcohol  is  found,  in  100  parts,  to  consist  of  hydrogen  13'64  ; 
carbon  G8-18  ;  oxygen  18-18. 

CHAP,  ni 

BREWING. 

Sect.  I. 

INTRODUCTION. 

3132.  Breiving,  or  the  art  of  preparing  malt  liquors,  -was  formerly  considered  as  a  more 
important  part  of  domestic  economy  than  it  is  in  the  present  day,  when  the  great  increase  of 
public  establishments  for  this  purpose  has  considerably  diminished  the  necessity  for  private 
brewing.  This,  however,  is  chiefly  confined  to  towns  ;  in  the  country,  many  private 
families  still  brew  their  own  beer,  and  there  are  many  good  reasons  why  this  custom 
should  still  be  adhered  to. 

3133.  In  treating  on  this  sttbject,  it  might  be  perhaps  expected  that  certain  practical 
rules  founded  on  the  best  experience,  should  at  once  be  laid  dowTi,  exhibiting  the  perfec- 

tion of  the  art.  But  unfortunately  this  is  not  possible.  Not  only  are  the  best  receipts  for 
practice  kept  secret  by  professed  brewers,  but  it  does  not  appear  that  these  are  agi-eed 
among  themselves  respecting  many  unportant  points.  We  are  correctly  informed  by  a 
writer  in  the  "  Library  of  Useful  Knowledge," 
that  the  practical  instructions  for  brewing  ale  and  beer,  as  given  by  different  "  persons,  are  by  no means  uniform.  The  cause  is  obvious.  The  mode  of  manufacture,  and  consequently  the  quality,  dilfer  in 
every  age  and  country  :  and  even  in  tlie  sam.e  nation,  the  ale  of  one  district  has  little  resemblance  to  that  of 
another.'* — "  He  who  has  seen  only  one  of  the  modes  of  brewing  can  have  no  conception  of  their  number  and variety.  One  shall  mash  three  or  four  times,  while  another  shall  do  so  but  once.  A  second  shall  pitch  his 
tun  at  80°,  when  others  do  so  at  4n°,  the  former  cleansing  in  twenty-four  hours,  and  the  latter  waiting  three  or 
four  weeks  for  the  finishing  of  the  fermentation.  One  class  of  brewers  attend  chiefly  to  the  attenuation,  are 
minute  in  the  heats  of  their  fermentation,  weighing  the  yeast  witli  the  utmost  care  ;  while  there  are  many 
gentlemen  (at  the  same  time,  priding  themselves  on  the  goodness  of  their  ale),  who  turn  the  worts  into  the 
barrels  boiling  hot,  bung  them  up,  and  stow  them  for  a  year  in  their  cellars,  without  any  yeast  at  all.  Each 
of  these  modes  of  brewing  may  be  considered  as  producing  a  different  species  of  ale  ;  .and  each  species  has  its 
varieties  depending  on  natural  or  accidental  circumstances,  such  as  the  water,  or  the  skill  of  the  brewer,  which 
add  to  its  preservative  qualities  and  give  certain  adventitious  flavours." 

3134.  It  is  necessary,  therefore,  for  every  one  who  wishes  really  to  understand  the  art  of 
brewing,  to  study  its  principles,  and  not  be  contented  with  the  mere  routine  practice  of 
any  one  person  or  place. 

3135.  With  this  view  we  have  divided  this  treatise  into  two  parts:  in  the  first  part,  we 
shall  describe  the  principles  and  operations  of  brewing,  including  a  view  of  the  chemical 
theory,  as  well  as  the  general  practice  of  the  art,  which  we  have  kept  together  so  that  one 
shall  throw  light  upon  the  other  :  this  we  considered  essential  for  those  who  are  desirous 
of  studying  the  subject  scientifically.  In  the  second,  called  "  practical  directions,"  we  shall 
describe  the  practice  only  with  all  the  minute  particulars  necessary  to  be  observed.  This 
separation  we  found  necessary,  since  many  persons  may  desire  to  see  all  the  principal 
points  to  be  attended  to  in  practice,  without  going  much  into  the  theory;  and  had  the 
whole  been  blended  together,  it  would  have  been  almost  impossible  to  have  distinguished 
the  simple  practical  processes  alone  amidst  so  much  theoretical  explanation ;  the  theory 
would  also  thus  have  been  encumbered  with  numerous  fatiguing  practical  details.  This 
arrangement  has  indeed  rendered  some  repetition  unavoidable ;  but  we  trust  it  will  be 
found  advantageous,  although,  without  this  explanation,  it  might  have  been  thought 
unnecessary. 

If  the  reader  has  perused  with  attention  the  article  "  On  Fermentation,"  it  will  assist 
him  much  in  comprehending  what  we  shall  say  on  this  subject. 

3136.  Brewing  has  been,  often  practised  successfully  by  persons  who  possessed  7io  scientific 
knowledge,  and  excellent  beer  and  ale  have  been  made  in  various  parts  of  the  country  by 
our  ancient  dames,  to  whom  the  name  of  science  was  scarcely  known.  It  might  there- 

fore be  doubted  whether  there  is  any  advantage  to  be  expected  by  considering  the  sub- 
ject in  a  scientific  manner.  The  reply  to  this  is  easy.  No  theoretical  knowledge  can 

wholly  supply  the  place  of  that  which  is  the  result  of  experience;  but  it  may  materially 
assist  it,  and  more  particularly  with  those  who  have  had  but  little  practice,  to  whom  a 
work  such  as  the  present  is  chiefly  addressed.    An  acquaintance  with  the  theory  of  any 
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pi'oci'ss  prepares  the  operator  for  his  various  operations,  that  may  be  regarded  in  tlie  light of  .so  many  experiments,  which,  by  this,  he  will  understand  and  pursue  with  more  certainty 
and  intelligence.  He  is  likewise  by  these  means  enabled  to  avoid  many  errors  to  which 
those  unacquaiuted  with  principles  are  liable,  and  likewise  the  waste  which  they  frequently 
occasion;  an  acquaintance  with  the  scientific  principles  of  an  art  renders  the  practice 
of  more  easy  acquirement;  and  it  is  deserving  of  attention  that  the  experience  gained  in 
this  manner  can  be  transmitted  to  others  with  greater  facility.  By  connecting  practice  with 
theory,  the  latter  being  the  kuoM'ledge  of  causes,  an  art  is  elevated,  and  may  be  rendered 
highly  amusing,  instead  of  its  being,  as  it  otherwise  would,  mere  drudgery. 

3137.  Fifty  years  ago,  brewing,  both  public  and  private,  was  in  a  very  rude  state. 
The  first  attempt  to  reduce  it  to  scientific  principles  was  made  by  a  skilful  brewer, 
Mr.  John  Richardson,  to  whom  the  art  is  much  indebted,  and  to  whose  example  we  owe 
the  present  race  of  scientific  brewers  ;  but  the  modern  discoveries  in  chemisti-y  have  like- 

wise of  late  been  successfully  applied  to  the  improvement  of  this  art,  which  really  involves 
some  of  the  most  curious  and  interesting  phenomena  in  nature,  and  which  has  been 
considered  to  deserve  the  attention  of  some  of  our  greatest  philosophers. 

3138.  //  has  been  supposed  tliat  breioiiig  un  a  large  scale  is  necessary  to  produce  good  malt 
liquor.  This,  however,  appears  to  be  an  error  ;  and  though  there  are  some  difSculties  in 
private  brewing  which  are  experienced  in  a  less  degree  by  manufacturers,  yet  there  are 
some  advantages  in  the  former.  Mr.  Donovan  observes  that  less  heat  is  excited  during  the 
fermentation  of  small  than  of  large  quantities ;  and  there  is  less  danger  of  over  attenuation, 
which  renders  the  liquor  liable  to  pass  into  acidity.  When  some  of  the  fermentable  matter 
is  left  unexhausted,  it  undergoes  a  slow  and  long-continued  fermentation  in  the  bottle, 
during  which  it  mellows  and  becomes  highly  vinous.  The  great  brewers,  accordingly, 
have,  in  consequence,  often  fermented  in  small  quantities ;  and  Mr.  Donovan,  as  well  as 
other  chemists  who  have  paid  attention  to  the  subject,  further  states,  that,  from  his  own 
experience,  malt  liquors  are  best  made  in  this  manner  in  point  of  briskness,  soundness,  and 
body. 

3139.  The  economy  or  saving  in  domestic  brewing  is,  perhaps,  not  considerable  ;  though, 
from  calculations  which  have  been  published,  the  cost  of  beer  should  not  be  so  great  as 
when  purchased  from  the  brewer.  But  we  are  not  to  suppose  from  this  difference  in 

price  that  the  brewer's  profits  are  exorbitant ;  for  he  must  have  to  pay  for  extensive 
premises,  a  very  numerous  establishment,  and  very  costly  apparatus  ;  and  out  of  this,  too, 
the  publican  must  have  his  profit.  But  economy  is  not  the  only  advantage  in  domestic 
brewing.  Good  malt  and  hops  are  the  only  materials  that  we  can  depend  upon,  in 
general,  for  making  sound  wholesome  beer :  and  it  is  by  domestic  brewing  alone  that  the 
genuineness  of  beer  can  be  secui'ed.  There  are  many  public  brewers,  no  doubt,  who  use 
only  the  legal  ingredients,  malt  and  hops,  in  brewing;  but  it  would  appear  that  before  the 
beer  or  ale  arrive  at  the  consumer  (unless  common  report  in  this  instance  deserves  no 
credit),  either  improper  substitutes  are  used  in  part  for  these  materials,  or  some  of  the 
dealers  adulterate  these  beverages  ;  and  it  is  well  known  that  many  of  the  articles  employed 
for  this  purpose  ai'e  of  an  extremely  deleterious  nature.  Nothing  is  more  usual  than  for 
persons  to  express  their  preference  of  home-brewed  beer,  which  would  not  be  the  case  were 
it  not  really  of  a  superior  quality.  Home-brewed  beer  is,  in  fact,  if  properly  made, 
excellent  in  every  respect.  It  spontaneously  becomes  transparent,  and  requires  no  addition 
for  fining :  it  is  also  particularly  calculated  for  bottling. 

3140.  It  has  been  stated,  very  erroneously,  that  cottagers  and  others  could  buy  beer  at  a 
lower  price  than  they  could  make  it  at,  since  large  quantities  are  made  cheaper  than  small. 
Here  the  brewers'  and  the  publicans'  profits  have  been  forgotten ;  the  labourer  saves  all 
these,  and,  besides,  the  women  can  do  this  work. 

Before  we  proceed  to  lay  before  our  readers  the  principles  of  the  art  of  brewing,  it  may 
be  useful  to  give  a  sketch  of  the  general  process. 

3141.  Outline  of  the  general  process  of  brewing. — The  term  brewing  is  confined  to  the  art 
of  preparing  froni  grain  the  fermented  beverages  called  malt  liquors,  such  as  ale,  porter, 
and  beer.  Grain,  of  itself  containing  too  little  saccharine  matter  to  produce  the  vinous 
fermentation,  is  made  to  go  through  a  process  by  which  the  quantity  of  its  sugar  is 
much  increased,  and  by  which  it  is  converted  into  7nalt,  the  substance  from  which  the 

term  malt  liquor  is  derived.  An  infusion  of  malt  is  then  made  with  water,  at  about  170°  ; 
this  is  termed  mashing,  and  the  extract  so  produced  is  called  loort.  This  wort,  containing 
much  saccharine  matter  in  solution,  might  now  be  fermented  ;  but  the  produce  of  such 

fermentation,  though  it  would  contain  spirit,  and  be  a  kind  of  ale,  would  very  soon  turn 
sour,  on  account  of  the  great  quantity  of  mucilage  and  starch  in  the  liquor,  which  would 

pass  rapidly  into  the  acetous  fermentation.  To  precipitate  these  substances,  and 
thus  destroy  one  of  the  chief  causes  of  the  injurious  change  which  would  otherwise 
take  place,  as  well  as  to  communicate  a  more  agreeable  flavour  and  taste,  hops  are 
boiled  with  the  wort ;  the  bops  contain  some  tannin,  an  astringent  principle,  which, 
combining  with  the  mucilage,  causes  it  to  coagulate  and  separate,  thus  enabling  the  beer 
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to  be  longer  kept ;  and  they  possess,  likewise,  an  aromatic  flavour,  which  they  communi- 
cate to  the  liquor,  and  cover  its  sweetness.  The  wort,  after  having  been  impregnated 

with  the  hops,  is  now  thrown  into  large  shallow  vessels,  called  coolers,  where  it  is  cooled 
to  about  50°  as  quickly  as  possible,  before  it  has  time  to  get  sour  ;  it  is  then  submitted  to 

the  process  of  fermentation,  after  having  been  mixed  with  some  yeast,  which,  by  the  vinous 
fermentation,  produces  alcohol  or  spirit  in  sufficient  quantity  to  give  the  required  strength  to 

the  liquor ;  at  the  same  time,  a  portion  of  undecomposed  saccharine  matter,  and  of  the  muci- 
lage, still  remain,  and  assist  in  giving  the  peculiar  taste  which  is  essential  to  constitute  good 

malt  liquor.  But  if  the  liquor  was  allowed  to  remain  in  the  fermenting  vat  until  the  ferment- 
ation was  quite  finished,  there  would  be  great  danger  of  its  passing  immediately  into  the 

acetous  stage  ;  therefore,  as  soon  as  it  has  fermented  sufficiently,  the  new  made  beer  is 
transferred  into  barrels  or  casks  with  bung  holes,  in  which  the  fermentation  is  finished  in  a 

slower  manner.  During  this  slow  fermentation,  which  is  technically  termed  cleansing,  the 

remainder  of  the  yeast  works  out  through  the  bung  holes,  and  some  coagulated  lees  settle 
to  the  bottom,  leaving  the  beer  clear.  If  it  be  not  then  quite  transparent,  it  is  rendered 
so  by  the  operation  of  fining ;  and  sometimes  it  is  racked  off  into  other  casks,  or  bottled. 

3142.  This  sketch  of  brewing  will  prepare  the  reader  for  understanding  the  enlarged 
descriptions  of  the  several  processes  which  follow. 

Sect.  II. 

MATERIALS  FOR  BREWING. 

SUBSECT.  1 .  —  Malt. 

3143.  Although  in  domestic  brewing  it  might  be  thought  sufficient  to  point  out  the 
qualities  of  the  various  kinds  of  malt  as  made  by  the  maltster,  since  the  preparation  of  it 
from  barley  is  seldom  attempted  by  private  individuals  on  a  small  scale,  yet,  in  accord- 

ance with  the  plan  we  have  proposed  to  follow  through  this  work,  of  teaching  the  principles 
as  well  as  the  practice  of  the  various  domestic  arts,  we  feel  it  necessary  to  give  a  short 
account  of  the  manner  of  preparing  the  malt,  or,  as  it  is  called,  mailing. 

3144.  The  important  pari  which  saccharine  matter  acts  in  the  vinous  fermentation,  and 
consequently  in  producing  the  spirituous  part  of  beer,  has  been  already  explained  under 
the  article  "  Fermentation." 

3145.  Sugar  of  some  kind  occurs  very  generally  in  vegetables,  though  not  always  in  suffi- 
cient quantity  to  be  recognised  by  the  taste ;  and  a  small  quantity  is  even  discovered  by 

the  chemist  in  the  farinaceous  seeds,  or  corn.  But,  as  we  have  shown,  starch,  called  also 
fecula,  is  another  very  important  principle,  existing  ready  formed  in  vegetables.  It  is 
found  in  very  large  quantity  in  the  farina  or  flour  of  various  kinds  of  grain,  particularly 
wheat,  and  in  certain  roots,  as  potatoes,  arrow  root,  &c.  It  is  a  curious  and  interesting 
fact  that  starch  is  often  converted  into  sugar  by  nature,  and  that  this  natural  process  can 

be  imitated  by  art.  We  shall  presently  see  that  this  change  is  efl:"ected  during  the  time that  the  grains  of  com  begin  to  germinate  or  grow.  The  sugar  of  starch  is,  however,  not 
so  sweet  as  that  of  cane-sugar,  though  equally  capable  of  affording  alcohol  by  fermenta- 
tion. 

3146.  We  may  perceive,  from  these  facts,  that  sweetness  alone  is  not  the  only  test  of  a 
substance  being  fit  for  fermentation  ;  one  that  is  not  sweet,  but  which  contains  starch,  can 
likewise  be  fermented.  This  discovery,  which  was  made  not  many  years  since,  has 
thrown  great  light  upon  some  circumstances  in  brewing  that  otherwise  would  prove  ex- 

tremely puzzling,  particularly  that  of  the  ready  fermentation  of  unmalted  barley.  The 
fact  is,  that  raw  barley  does  contain  a  portion  of  saccharine  matter,  as  is  evident  from  its 
analysis  ;  the  use  of  malting  is  only  to  increase  this  quantity  by  a  conversion  of  its  starch 
into  sugar,  which  actually  takes  place,  as  also  during  the  process  of  brewing  previous  to 
the  vinous  fennentation. 

3147.  Barley  is  the  grain  almost  always  employed  in  Britain  for  the  purpose  of  the 
maltster,  being  superior  to  any  other  corn  we  possess ;  but  every  kind  of  grain,  with  scarcely 
any  exception,  might  be  used  upon  occasion  by  the  brewer. 

3148.  The  preparation  of  malt  is  chiefly  to  procure  a  cheap  sort  of  sugar ;  but  the  other 
principles  in  the  barley  also  assist  in  giving  their  peculiar  qualities  to  the  beverages  called 
mall  liquors.  The  mode  of  increasing  the  saccharine  matter  in  barley  is  by  taking 
advantage  of  the  process  which  nature  always  performs  when  seeds  begiu  to  germinate 
or  grow ;  but  to  render  this  intelligible,  we  must  describe  the  nature  of  germination 
itself. 

3149.  Seeds,  when  planted  in  the  ground,  will  not  germinate  except  there  be  moisture  and 
a  certain  degree  of  temperature,  which  must  always  be  above  the  freezing  point,  and  below 
100° ;  likewise,  they  must  not  be  entirely  excluded  from  air.  The  seeds  of  vegetables 
consist  of  two  essential  parts  :  the  germ,  that  part  endowed  with  the  principle  of  vitality, 
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and  the  nuliraent  of  the  futui-e  plant ;  and  of  tlie  cotijledmu,  or  seed  lubes,  which  contain  the matter  designed  to  serve  for  tlie  nutrition  of  the  embryo,  or  young  plant,  in  tlie  com- 
mencement of  its  growth,  and  before  it  is  able  to  extract  nourishment  from  the  soil  •  the 

whole  is  included  under  a  skin,  called  the  cuticle.  In  the  germ  two  distinct  parts  are  dis- coverable :  the  radicle,  or  little  roots,  which,  in  germination,  descend  into  the  earth;  and 
the  plumula,  which  rises  upwards,  and  forms  the  stem  and  young  leaves.  When  seeds 
are  planted,  or  placed  in  circumstances  favourable  for  their  germination,  they  absorb 

§ moisture  and  swell,  the  membranes  which  co
ver  them  burst,  the  radicle 

shoots  downwards,  and,  at  the  same  time,  we  perceive  it  sending  out 
minute  vessels  into  the  farinaceous  part  of  the  seed,  for  the  purpose  of 
extracting  nutriment  to  supply  the  plumula,  or  young  bud,  when  it 
begins  to  grow.  This  commencement  of  germination  may  be  easily 
examined  by  pulling  up  seeds  that  have  been  lately  planted,  and  a  little 
before  the  leaves  appear  above  ground  ;  and  they  should  be  looked  at 
in  various  stages  of  their  growth.  To  see  the  minute  vessels  mentioned, 
which  the  radicle  sends  into  the  seed  lobes,  a  large  seed,  as  a  bean, 
should  be  chosen  ;  and  the  annexed  cut  will  exhibit  the  appearance  of 
it.  (/  b  c,  fig.  547.,  is  the  external  membrane,  or  cuticle ;  d,  is  the  radicle  ; 
e,  the  plurnula  :  the  substance  within  the  cuticle  contains  the  nutriment 

of  the  embryo  plant,  which  is  seen  sending  into  it  ramifying  vessels, 
3150.  A  remarkable  change  at  this  period  of  growth  takes  place  in  the  substance  which 

composes  the  mass  or  farinaceous  matter  of  the  seed.  Though  originally  almost  insipid,  it 
becomes  sweet ;  in  fact  a  large  portion  of  the  starch  in  the  farina  has  been  converted  into 
saccharine  matter,  evidently  for  the  nutriment  of  the  young  roots  which  have  shot  out ; 
when  these  have  acquired  size  and  strength  enough  to  find  their  way  into  the  soil,  so  as 
to  extract  their  food  from  the  earth,  and  the  young  plumula  appears  above  ground,  this 
first  supply  from  the  farina  is  exhausted,  and  then  nothing  of  the  seed  remains  but  the 
skin. 

3151.  It  is  this  very  curious  natural  process,  this  conversion  of  the  starchy  matter  of  the 
seed  of  the  barley  into  sugar  by  the  means  of  germination,  that  is  brought  on  artificiaily  in 
the  art  of  malting,  on  which  chiefly  depends  the  preparing  of  fermented  liquors  from 
farinaceous  grains. 

Malting  is,  then,  a  method  of  causing  barley  to  germinate  when  moistened  and  laid  in 
a  heap  above  ground,  by  which  a  great  quantity  of  saccharine  matter  is  produced  ;  and 
after  this,  and  before  the  young  plant  has  begun  to  reduce  the  saccharine  matter  by 
feeding  upon  it,  the  process  of  nature  is  stopped  through  the  application  of  a  sufficient 
degree  of  heat. 

3152.  The  following  is  the  process  of  mailing  barley : — Malting  consists  of  four  distinct 
operations,  which  follow  each  other  in  succession, —  steeping,  couching,  flooring,  and  kiln  dry- 

ing. Barley  intended  for  malt  should  be  of  the  kind  that  is  largest,  heaviest,  and  thinnest 
skinned.  It  should  be  perfectly  sound,  but  need  not  be  of  the  fullest  kind.  It  should 
be  all,  if  possible,  of  one  growth,  and  not  mixed,  as  grain  of  different  kinds  will  not 
malt  so  equally  together  as  if  the  whole  was  of  the  same  sort.  It  is  better  also  not  to  be 
quite  new,  but  to  have  been  in  store  for  some  time. 

3153.  Steeping.  —  The  whole  of  the  barley  intended  to  be  malted  is  put  into  a  cistern 
lined  with  stone  or  slate,  and  water  is  poured  upon  it  as  many  inches  above  the  grain 
as  it  is  expected  to  swell.  The  grain  now  imbibes  moisture,  and  increases  in  bulk.  A 
small  quantity  of  carbonic  acid  is  evolved,  but  does  not  rise  in  bubbles,  as  it  is  absorbed 
by  the  water,  and  may  be  discovered  from  the  latter  becoming  milky  if  a  little  of  it  be 
mixed  with  lime-water.  The  steep  water  gradually  acquires  a  yellow  colour,  and  the 
peculiar  smell  and  taste  of  water  in  which  straw  has  been  steeped;  the  barley  at  the  same 
time  becomes  whiter,  clearly  showing  that  the  water  has  absorbed  a  portion  of  the  colour- 

ing matter  that  existed  in  the  husk  of  the  grain.  Dr.  Thomson  observes  that  this 
yellowish  colouring  matter,  when  procured  drj',  by  evaporating  the  water,  has  a  dis- 

agreeable bitter  taste,  and  contains  a  little  nitrate  of  soda.  This  water  is  sometimes 
removed  and  replaced  by  fresh  water. 

After  remaining  in  steep  from  forty  to  fifty -five  hours,  it  is  judged  by  the  maltster  to  be 
sufficiently  softened  when  the  two  ends  of  a  grain  can  be  easily  squeezed  together  between 
the  finger  and  the  thumb.  The  water  is  then  drained  off,  and  the  barley  is  removed  to 
the  malt  floor  to  be  couched.  The  increase  of  weight  by  steeping  is  considerable,  but 
under  twenty  per  cent.  ;  when  greater,  the  acrospire  will  have  grown  too  much,  and  there 
will  be  a  loss  of  saccharine  matter. 

3154.  Couching.  —  It  is  now  distributed  on  the  floor  in  regular,  rectangular  heaps, 
about  thirty  inches  deep,  sometimes  enclosed  by  boards,  called  couch  frames,  and  in  this 
situation  it  is  allowed  to  remain  for  about  twenty-six  hours.  If,  some  hours  afterwards, 
we  plunge  a  thermometer  among  the  grain,  no  increase  of  heat  will  be  perceived,  but  at 
last  the  thermometer  begins  to  rise,  and  the  temperature  of  the  grain  will  be  observed 
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to  continue  increasing  until  it  is,  on  an  average,  about  10°  above  that  of  the  atmosphere, 
which  usuullv  happens  in  about  ninety-six  hours  ;  this  increase  of  heat  will  be  perceived 

by  thrusting"  the  hand  into  the  heap.  It  now  exhales  an  agreeable  and  peculiar  odour, somewhat  like  that  of  apples. 
The  "-rain,  which  had  become  dry  on  the  surface,  now  begins  again  to  exhibit  the 

appearance  of  moisture,  called  by  the  maltsters  sweuliiiy,  which  is  the  first  sign  of 
germiuatiou.  But  it  is  requisite  that  this  does  not  proceed  too  rapidly,  which  it  would  do 
were  the  heat  allowed  to  increase  still  farther  :  aud  if  the  heaps  were  suffered  to  remain 
as  at  first,  the  heat  would  be  greater  in  the  centre  than  at  the  edges,  which  would  cause 

the  e-ermi'nation  to  proceed  unequally.  To  prevent  this,  the  maltster  turns  over  the  heaps with  wooden  shovels,  and  spreads  it  out  in  thinner  heaps.  The  turning  is  repeated  twice 

a-dav,  and  each  time  the  heaps  ai-e  made  thinner  and  thinner,  until  at  last  tliey  are 
reduced  to  three  or  four  inches.  The  temperature  which  the  maltsters  wish  to  preserve  is 

from  55°  to  62°,  according  to  the  kind  of  malt  they  wish  to  make;  but  if  not  checked  it 
•would  rise  to  70°  or  80°,  and  would  at  length  actually  char  the  grain. 

But  it  is  from  the  growth  of  the  rootlets  and  plumula  that  the  maltster  ascertains  when 
the  germinating  process  has  advanced  as  far  as  it  is  prudent  to  allow  it.  If  we  examine 
the  grain  soon  after  the  commencement  of  the  sweating,  we  shall  perceive  the  roots 
beo-inning  to  make  their  appearance,  at  first  as  a  white  prominence,  which,  as  it  advances, 
divides  into  two  or  three,  or  more.  These  rootlets  sometimes  increase  in  length  with 

great  rapidity,  even  an  inch  or  two  in  one  night,  except  their  growth  be  checked.  About 
a  day  after  the  sprouting  of  the  roots,  the  other  part  of  the  germ,  the  plumula,  or  embryo 
stalk,  which  is  to  produce  the  future  stem  and  leaves,  begins  to  shoot :  this  is  called  the 
ucrospire.  It  rises  from  the  same  extremity  of  the  stem  with  the  root,  and  advancing 
within  the  husk  or  skin  would  at  last  (if  the  process  were  suffered  to  continue  long 
enough)  issue  from  the  other  extremity  in  the  form  of  a  green  leaf ;  but,  for  the  reason 
already  mentioned,  the  malting  is  stopped  before  this  takes  place. 

As  the  acrospire  shoots  along  the  grain  to  arrive  at  the  opposite  end,  the  kernel  or 
mealy  part  of  the  corn  undergoes  a  remarkable  change.  The  glutinous  and  mucilaginous 
matter  in  a  great  measure  disappears ;  the  taste  has  become  sweet,  the  colour  white,  and 
the  texture  is  so  loose  that  it  easily  bruises  or  crumbles  to  powder  between  the  fingers, 
and  this  change  is  considered  to  be  sufficient  when  the  acrospire  has  come  nearly  to  the 
end  of  the  seed,  and  is  just  ready  to  burst  out. 

The  object  of  the  maltster  is  now  accomplished ;  the  farinaceous  matter  has  become 
more  soluble  in  water,  much  saccharine  substance  has  been  produced,  which  very  readily 
undergoes  the  vinous  fermentation.  Before  the  acrospire  has  reached  the  end  of  the  grain 
it  is  considered  that  a  part  of  the  fecula  of  the  grain  remains  unconverted,  hard,  and 
insoluble  ;  and  if  the  acrospire  be  suffered  to  grow  to  a  great  length,  then  a  portion  of 
saccharine  matter  has  been  lost  by  the  germination,  having  been  employed  as  the  food  of 
the  young  plant.  It  may  be  observed  that  in  the  smaller  kinds  of  barley,  and  in  here  or 
bigg,  it  is  considered  that  the  acrospire  should  not  be  allowed  to  grow  above  three  quarters 
or  four-fifths  of  the  length  of  the  grain,  as  more  than  that  will  diminish  the  saccharine 
matter.  With  respect  to  the  actual  nature  of  the  change  which  takes  place,  there  is  still 
some  obscurity  in  the  subject,  and  the  best  chemists  are  in  doubt  respecting  it  :  it  does 
not  appear  to  be  understood  whether  all  the  actual  sugar  is  formed  in  malting,  or  whether 
much  of  the  starch  has  only  undergone  such  a  change  as  disposes  it  to  be  easily  converted 
into  sugar  by  the  hot  water  during  the  next  brewing  process,  the  mashing.  The  differ- 

ence is  very  interesting  in  a  speculative  point  of  view,  but  less  so  in  practice  :  for, 
however  the  case  may  be,  we  are  certain  that  such  a  change  is  brought  about  by  the  process 
of  malting;  that  barley  which  has  been  malted  furnishes  a  decoction  called  sweet  wort,  much 
more  capable  of  undergoing  the  vinous  fermentation  than  one  made  from  raw  barley  alone. 

The  time  required  for  the  grain  to  continue  on  the  malt  floor  must  vary-  with  circum- 
stances ;  the  higher  the  temperature  the  sooner  the  germination  arrives  at  that  point 

when  it  must  be  altogether  stopped  by  being  dried  in  the  kiln.  In  general  the  operation 
of  couching  occupies  fourteen  days.  In  certain  cases,  where  it  is  desired  to  have  a  milder 
but  more  viscid  ale,  the  germination  is  not  carried  so  far,  and  the  time  is  shortened. 
Malting  canuot  be  performed  with  any  success  in  the  summer  months,  and  the  best 
maltsters  prefer  cold  weather :  in  winter  they  can  always  keep  the  germination  at  the 
rate  they  wish,  by  heaping  up  the  grain,  whereas  in  warm  weather  it  grows  so  rapidly 
that  no  effort  can  keep  the  process  equal  and  regular. 

3155.  Kiln-dryiny.  —  By  this  process  all  farther  vegetation  is  completely  checked,  and 
the  malt  is  dried  so  as  to  enable  the  brewer  to  keep  it  for  some  time  without  injury.  The 
mode  of  drying  malt  is  a  matter  of  great  nicety,  and  there  are  various  constructions  of  the 
floors  of  the  kiln  or  chamber  in  which  it  is  spread.  Some  are  made  of  wire  net-work  or 
hair  cloth  ;  others  are  formed  of  earthenware  tiles  or  iron  plates  ])erforated  with  innume- 

rable conical  holes,  very  small  at  the  upper  surface  and  much. wider  beneath.  In  the  roof 
there  is  an  aperture  to  permit  the  escape  of  the  heated  air  and  vapour.   The  malt  is  spread 
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out  on  this  floor  about  four  inches  in  thicknuss  that  it  may  dry  equally  ;  and  beneath  there IS  a  large  fire  of  charcoal  or  coke,  the  heated  air  from  which  ascends  through  the  holes in  the  floor,  passes  up  through  the  malt,  and  makes  its  way  out  through  tlie  roof  carrying the  moisture  along  with  it.  The  heat  should  be  very  gentle  at  first,  not  higher  than  90<^ uud  should  be  raised  very  gradually  till  it  reach  140° 
Dr.  Thomson  informs  us  that  he  has  seen  malt  dried  at  a  temperature  of  170°  with- 

out becoming  brown.  The  great  secret  in  drying  malt  properly  appears  to  consist  in keeping  tlie  heat  very  low  at  first,  and  only  raising  it  vmj  (jmdually  as  the  moisture  is 
dissipated.  It  would  seem  that  the  less  heat  that  is  employed  the  better,  so  that  the  ger- 

mination is  completely  stopped,  and  the  malt  is  thoroughly  dried  so  as  to  keep  -well.  The 
grain,  which  at  first  was  hard  and  cohesive,  has  become  friable  like  a  mere  body  of  flour, 
and  is  so  easily  divisible  that,  when  properly  managed,  a  mark  may  be  made  with  the 
kernel  like  a  bit  of  chalk.  At  the  high  degrees  of  heat  sometimes  used,  much  of  the  sac- 

charine matter  is  decomposed  and  lost ;  and,  in  some  places  on  the  Continent,  malt  is  at 
present  dried  only  by  the  air  without  any  fire.  The  degrees  of  heat  employed  give  dif- ferent properties  to  malt,  and  hence  we  have  various  kinds  which  are  used  for  dififerent 
purposes. 

Pale  malt  is  dried  with  the  lowest  heat,  and  its  colour  is  not  changed ;  it  contains  the 
greatest  quantity  of  saccharine  matter,  and  aflfords  the  strongest  liquor ;  it  is  always  used 
for  ale,  aud  now  partly  also  for  porter. 

Amber  malt  is  dried  with  a  higher  degree  of  heat,  by  which  it  is  a  little  scorched ;  and 
it  is  less  sweLCt,  because  some  of  the  sugar  has  been  a  little  altered. 

Bruicn  mall  is  still  higher  dried,  and  the  scorching  has  gone  so  far  that  scarcely  any 
taste  of  sugar  is  left.    It  is  little  used  except  for  porter. 

A  malt  of  a  deep  brown  colour,  almost  black,  called  patent  malt,  is  prepared  by  roasting 
it  in  an  iron  cylinder  in  the  same  manner  as  coffee  ;  the  taste  is  very  bitter,  and  its  only 
use  is  to  give  colour  to  porter,  for  it  is  burnt  so  much  as  to  be  incapable  of  fermentation. 

The  best  fuel  for  kiln-drying  is  good  coke  or  charcoal.  Where  it  can  be  had,  anthra- 
cite or  nou-bitumiuous  coal  is  also  used,  such  as  the  Kilkenny  aud  Swansea  coal  or  culm  : 

the  fuel  employed  ought  to  give  no  smoke.  Turf  is  used  in  some  parts  of  Ireland,  and 
this  is  best  when  prepared  as  coke. 

When  malt  is  sufficiently  dried,  it  is  suffered  to  cool  slowly,  and  the  rootlets  are  re- 
moved by  screening ;  it  is  then  spread  out  again  to  mellow,  that  is,  to  lose  its  crispness, 

and  become  soft  and  mealy,  before  it  is  ground  in  the  mill  for  the  brewer. 

VARIOUS  ADDITIONAL  OBSERVATIONS  ON  MALTING  AND  MALT. 

3156.  So  much  of  the  knowledge  and  success  in  brewing  depends  upon  the  malt,  that 
we  shall  enter  into  some  farther  details  respecting  the  natm'c  and  properties  of  that  sub- stance. 

3157.  We  are  indebted  for  some  of  the  following  observations  to  Arthur  Aikin,  Esq., 
whose  extensive  knowledge  of  chemistry  as  applied  to  the  arts  renders  his  opinion  highly 
deserving  of  attention.  "  In  the  conversion  of  barley  into  malt,  a  small  quantity  of  car- 

bonic acid  is  given  off,  and  probably  part  of  the  starch  is  changed  so  as  to  become  more 
soluble  in  warm  water  ;  the  taste  of  malt  is  also  sensibly  sweeter  than  that  of  barley  meal ; 
and  hence  we  may  conclude  that  a  portion  of  the  starch  is  converted  into  sugar.  A  re- 

markable change  also  takes  place  in  the  texture  or  cohesion  of  the  particles  of  the  starch  : 
in  the  raw  grain  they  are  compacted  together  so  as  not  easily  to  be  broken  down  by  the 
teeth,  whereas  grains  of  malt,  when  properly  prepared,  may  be  crushed  with  the  greatest 
ease.  The  starch  of  wheat  is  soluble  in  water  at  the  temperature  of  about  170°  ;  that  of 
barley  appears  to  be  soluble  at  perhaps  a  somewhat  lower  temperature.  Now,  starch, 
when  once  dissolved  in  water,  cannot  be  obtained  afterwards  by  mere  evaporation  iu  any 
other  state  than  a  hard,  tough  mass  of  difficult  solubility,  considerably  resembling  gam 
tragacanth.  Hence  it  is  peculiarly  requisite,  in  drying  malt,  to  apply  at  first  a  very 
gentle  heat,  for  if,  by  any  accidental  forcing  of  the  fire,  or  negligence  in  turning  the  grain, 
any  portion  gets  heated  to  the  temperature  of  170°  or  180°,  the  water  and  the  starch  im- 

mediately combine  together,  and  no  subsequent  care  in  drying  can  prevent  the  grains  so 
affected  from  becoming  hard  and  perfectly  useless  to  the  brewer.  Such  grains,  as  well  as 
those  of  raw  barley,  will  sink  in  water,  whereas  those  of  well-prepared  malt  will  float ; 
hence  our  way  of  judging  of  the  goodness  of  malt  is  to  throw  a  little  into  water,  and  ascer- 

tain how  many  grains  float  and  how  many  sink. 
"  If  pale  well  dried  malt  be  exposed  to  a  gradually  increasing  temperature,  it  first 

becomes  slightly  yellowish  brown,  or  pale  amber-coloured  ;  with  an  increase  of  tempera- 
ture the  colour  increases,  and,  by  proper  care,  it  is  very  possible  to  bring  the  grain.<:  to  a 

very  dark  coffee  colour  without  charring  them  in  the  least  degree.  In  proportion  as 
starch  is  charred,  that  is,  converted  into  charcoal,  it  becomes  insoluble  iu  water,  cither  hot 
or  cold ;  but  in  proportion  as  it  is  exposed  to  an  increasing  temperature,  provided  such 
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temperature  is  inferior  to  that  required  for  charring,  it  becomes  more  and  more  soluble, 
and  at  last  forms  a  perfect  solution  of  the  colour  of  clarified  coifee,  even  when  digested 
with  cold  water.  This  solution  gives  no  indication  with  chemical  re-agents  of  the  pre- 

sence either  of  starch  or  of  sugar  ;  it  will  remain  for  months  exposed  to  the  air  without 
becoming  mouldy  or  turbid,  and  when  evaporated  affords  a  brown  gum  perfectly  re- 

soluble in  cold  water.  The  sugar  of  the  malt  appears  to  be  altered  by  heat  before  the 
starch  is  materially  aflfected,  and  hence  an  infusion  of  brown  malt  is  not  sensibly  sweet  to 

the  taste,  and  is  not  susceptible  of  fermentation." 3158.  From  this  account  it  is  obvious,  that  however  the  high  drying  of  malt,  so  as  to 
render  it  brown,  may  develope  a  soluble  colouring  matter,  and  a  peculiar  flavour,  in  the 
same  manner  as  in  coffee,  and  which  forms  some  of  the  causes  of  the  peculiarity  of  porter, 
yet  it  does  this  at  the  expense  of  the  fermenting  principle.  Brewers  have  long  ago  found 
this  out,  and  instead  of  using  only  malt  dried  mockratehj  brown  for  porter,  as  was  the 
case  formerly,  it  is  the  general  practice  at  present  to  employ  pale  malt  for  the  purpose  of 
the  fermentation,  and  to  add  a  certain  quantity  of  patent  malt  for  communicating  the 
brown  colour  and  flavour  to  which  the  public  are  accustomed  in  this  beverage. 

3159.  The  method  of  preparing  the  brown  or  patent  malt  was  discovered  by  Mr. 
Wheeler,  who  took  out  a  patent  for  it  in  1817.  The  heat  necessary  to  bring  the  malt  to 
the  degree  of  brownness  proper  for  the  required  purpose  is  about  400°  Fabr.  Before  the 
general  adoption  of  this  by  the  brewers,  the  operations  of  the  maltster  were  considered  of 
very  great  nicety  in  order  to  produce  accurately  the  precise  degree  of  drying  necessary 
for  various  purposes  ;  but  the  use  of  the  patent  malt  renders  the  drying  of  malt  an  affair 
of  much  greater  simplicity,  as  little  more  than  pale  malt  is  made  in  general. 

3160.  Malt  that  has  been  well  dried  by  a  long-continued  low  heat,  not  sufiicient  to  alter 
its  colour,  and  therefore  called  pale,  will  afford  the  most  saccharine  or  fermentable  matter, 
and  consequently  liquor  of  the  greatest  strength  ;  it  is  also  the  only  malt  fit  for  brewing 
ale,  since  it  does  not  give  that  acerbity  of  taste  which  is  the  consequence  of  rendering  the 
malt  brown,  but  which  occurs  in  porter,  and  which  porter  drinkers  prefer. 

3161.  According  to  Dr.  Thomson,  barley  loses  about  8  per  cent,  by  being  converted 
into  malt,  of  which  1-5  is  carried  olF  by  the  steep  water;  3  is  dissipated  on  the  floor;  3 
consists  of  rootlets  separated  by  cleaning  ;  and  rs  is  waste. 

The  following  is  a  comparison  of  the  analysis  of  unmalted  and  malted  barley,  showing 
the  changes  that  have  taken  place  in  the  operation  ;  particularly  the  diminution  of  starch 
and  increase  of  saccharine  matter. 

Proust. 
li.irley.  Malt. 

Resin  -  -  I  1 
Gum  -  -  4  15 
Sugar  -  -  f)  15 Gluten  .-31 
Starch  -  -  32  iiG 
Hordeiii  -        .^5  12 

Total  -       100  1(10 

3162.  According  to  Proust,  barley  contains  a  peculiar  principle  which  he  has  named 
\kordehi,  and  which  has  hitherto  been  confounded  with  starch ;  part  of  this  hordein  he 
supposes  to  be  converted  into  saccharine  matter,  and  part  into  a  kind  of  starch  possessing 
some  properties  different  from  the  starch  of  barley  :  but  this  new  view  of  the  subject  does 
:not  appear  to  be  sufficiently  established. 

Malt  may  be  preserved  good,  in  a  proper  situation,  for  a  whole  year  or  more,  if  guarded 
from  moisture  ;  and  it  should  not  be  too  much  secluded  from  air.  If  barley  be  subjected 
ifo  the  same  temperature  as  in  drying  malt,  it  loses  only  2  per  cent.,  which  is,  probably, 
■  only  water. 

Excellent  malt  can  be  made  from  oats,  which,  when  mixed  with  barley  malt,  affords  a  sprightly  sweet 
I  drink  :  raw  oats,  well  dried,  not  malted,  would  answer  mixed  with  malt,  and  is  permitted  by  the  excise  to  be 
:  used  in  private,  though  not  in  public  brewing.  Wheat  does  not  afford  a  malt  so  sweet  as  that  from  barley, 
1  and  is  not  allowed  in  this  country  by  the  excise  laws,  but  it  is  much  emplo)  ed  on  the  Continent :  in  the  Ne- 

therlands and  Prussia  they  employ  five  parts  of  malted  wheat  mixed  with  one  part  of  malted  barley  j  particu- 
-larly  in  making  the  white  beer  of  Berlin.  In  India  they  make  malt  from  rice,  and  the  spirit  proiluced  from :  It  is  called  arrack.  The  Chinese  employ  mil/et  for  a  similar  purpose.  The  malt  from  rye  is  said  to  afford 
^more  spirit  than  that  from  barley. 

Malt  is  also  made  from  maize,  or  Indian  corn,  and  in  the  Philosophical  Transactions  we  have  an  account  of 
the  mode  of  pre])arlng  it  It  .ippears  that  it  will  not  succeed  in  the  usual  manner,  and  that  it  must  actually 
germinate  in  the  earth.  To  effect  this,  the  soil  is  removed  from  the  surface  to  the  depth  of  a  few  inches, 
and  the  m;uze  sown  quite  thick  upon  the  ground  ;  the  earth  is  then  replaced  over  it,  and  in  ten  or  fourteen 
days  the  shoots  come  up,  and  present  the  appearance  of  a  green  field  ;  the  germinating  corn  is  then  taken  up freed  from  the  soil,  and  dried.  This  malt  is  very  sweet,  and  makes  a  beer  very  pleasant  and  wholesome! 
Mungo  Park  informs  us,  that  in  Africa  the  negroes  prepare  beer  from  the  Holcits  spicatus,  and  that  the  pro- 
cess  which  they  employ  seems  to  differ  but  little  from  that  followed  in  this  country  :  it  Is  here  Worth  recol- 

lecting that  beer  is  said  to  have  been  invented  by  the  ancient  Egyptians.  In  all  these  cases  it  is  obvious  that the  principle  is  the  same  ;  the  germination  of  the  various  farinaceous  seeds  in  malting  produces  sugar  the only  material  capable  of  the  vinous  fermentation.  ' 
The  colour  of  liquors  made  from  malt,  when  no  colouring  matter  is  used,  arises  from  n 

Oo 

Dr.  Thomson. 
Barley.  Malt. 

Gum         -         -         .T  14 
Sugar        -         -         4  IR 
Gluten       -         -         3  1 
Starch       -         -       88  C9 

Total  -      ion  HiO 
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degree  of  decomposition  during  the  drying  by  fire  ;  for  if  malt  was  dried  in  the  sun  as 
it  was  formerly,  the  liquor  made  from  it  would  be  nearly  colourless.  ' 

When  malt  is  of  the  best  quality,  and  well  prepared,  the  grains  should  be  large,  clean, plump,  well  filled  with  flour,  and  not  shrivelled  ;  the  skin  thin.  The  grains  should  break 
easily  when  bitten  asunder,  and  have  a  floury  kernel  that  should  give  a  trace  like  chalk  : 
its  taste  should  be  sweet  and  mellow,  and  leave  no  impression  of  rawness,  but  should  feci 
soft  and  mealy  between  the  teeth,  whereas  raw  grain  is  tough,  and  not  easily  broken  :  if the  malt  be  hard  and  flinty,  it  is  bad :  the  colour  should  be  clear,  and  there  should  be 
no  disagreeable  smell. 

Malt  is  specifically  lighter  than  water,  and  will  swim,  but  unmalted  grain  sinks.  To 
try  if  the  malt  be  properly  made,  put  a  handful  of  the  unground  malt  into  a  basin  of  cold 
water  :  let  every  grain  be  wetted  all  over,  and,  if  good,  they  will  swim  on  their  sides  : 
such  grains  as  swim  endways,  or  sink,  are  not  properly  malted.  If  only  .5  grains  in 
100  sink,  the  malt  may  be  considered  sufficiently  good.  A  bushel  of  malt  will  weigh 
about  40  lbs.,  and  the  dealer  should  guarantee  its  weighing  so  much ;  what  weighs  less  is 
not  good :  a  sack  will  weigh  about  160  lbs. ;  the  value  is  therefore  determined  by  its  weight. 

3163.  Grinding  the  malt — Malt  is  ground  previously  to  its  being  used  for  brewing.  It 
is  found  best,  in  general,  not  to  grind  it  to  meal,  but  only  so  that  each  grain  is  broken  or 
cut  into  three  or  four  pieces.  If  ground  to  a  fine  powder,  it  is  apt  to  set  into  a  paste  that 
the  water  cannot  penetrate  ;  and  except  every  particle  of  malt  be  exposed  to  its  action, 
the  whole  of  the  soluble  part  will  not  be  extracted.  In  large  breweries,  the  malt  may  be 
ground  finer,  because  the  whole  mash  is  agitated  by  machinery  driven  by  a  steam  engine, 
and  thus  the  mashing  is  performed  quicker  and  more  completely  ;  but  in  brewing  on  a 
smaller  scale,  where  the  agitation  cannot  be  so  perfect,  it  is  proper  to  grind  the  malt 
coarser,  that  the  water  may  be  allowed  to  act  for  a  longer  time,  and  the  wort  drain  away 
through  the  interstices. 

The  usual  method  of  grinding  is  by  a  common  flour  mill  with  two  circular  stones  placed 
one  above  the  other,  but  at  a  greater  distance  than  for  flour ;  but  this  grinds  very  une- 

qually, some  grains  being  reduced  to  powder,  while  others  have  the  husks  scarcely  broken. 
Steel  mills  that  cut  the  malt  with  teeth,  in  the  manner  of  coffee  mills,  are  much  used, 
particularly  in  private  families,  and  they  answer  rather  better :  they  have  the  advantage 
of  being  always  ready,  whereas  a  corn  mill  may  be  found  only  at  a  distance  ;  and  private 
mills  form  a  security  against  any  unfair  dealing  with  the  malt.  Their  price  varies  from 
three  to  ten  guineas,  but,  except  great  care  be  used,  they  are  apt  to  grind  too  fine.  Some 
use  a  pair  of  revolving  rollers  made  of  case-hardened  iron  for  crushing,  instead  of  grinding 
the  malt,  a  method  which  some  consider  as  superior,  though  it  is  apt  to  compress  the  flour, 
and  prevent  the  action  of  the  water.  Whatever  method  most  completely  opens  the  husk, 
without  reducing  the  kernel  to  flour,  and  allows  the  water  to  extract  most  completely 
the  soluble  part  of  the  malt,  will  be  best  adapted  for  brewing.  The  malt  should  not  be 
kept  above  a  day  or  two  after  it  is  ground,  as  it  is  then  apt  to  heat  and  ferment,  and,  con- 

sequently, to  clot  into  hard  lumps,  that  not  only  require  to  be  broken,  but  communicate 
a  bad  flavour :  but  it  is  thought  usefid  to  keep  it  a  day  or  two  in  a  cool  place,  secluded 
from  the  light,  to  mellow,  which,  they  say,  renders  the  soluble  part  more  e^y  extracted. 

SuBSECT.  2. — Hops. 

31 64.  Tliis  essential  ingredient  in  malt  liquors  consists  of  the  floral  leaves  of  a  well-known 
perennial  plant,  commonly  called  the  hop  vine,  humuhis  lupulus  of  botanists.  The  hop  is 
dioecious,  that  is,  the  male  and  female  flowers  grow  upon  different  plants,  and  are  of  a 
different  form ;  the  catkins,  Jig.  548.,  are  picked  and  dried  for  the  purpose  of  brewing.  It  is 

a  native  of  Britain  and  most  parts  of  Europe,  and  is  seen 
occasionally  flowering  in  our  hedges  in  June,  and  ripen- 

ing in  September  ;  notwithstanding  which,  its  use  in  beer 
in  England  is  not  of  great  antiquity  ;  when  first  employed 
here,  it  was  introduced  from  the  Netherlands.  There  is 
only  one  species  of  this  plant,  but  there  are  several  varie- 

ties of  it,  the  qualities  of  which  depend  much  upon  the 
soil.  The  southern  counties  of  England,  particularly 
Kent,  are  celebrated  for  the  mildness  of  their  hops  ;  those 
in  the  neighbourhood  of  Canterbury  and  Farnham  are 
reckoned  of  the  best  quality  for  porter,  uniting  an  agree- 

able flavour  with  strength.  Nottingham  hops  grown  on 
clay,  called  north  clai/  hops,  are  strong,  but  are  thought 
to  have  a  rather  rank  flavour ;  they  are  chiefly  fit  for 
liquor  that  is  to  be  long  kept.  In  Worcestershire  and 

Cheshire  a  mild  hop  is  grown  very  fit  for  ale.  They  are  a  very  uncertain  article  of 

growth,  frequently  failing  in  bad  seasons,  a  circumstance  that  has  a  material  effect 
on  the  Ijrewing  of  that  year. 
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Hops  are  dined  nearly  in  the  same  manner  as  malt.  They  are  spread  upon  a  hair 
cloth,  from  eight  to  twelve  inches  deep,  and  placed  in  the  kiln,  and  a  steady  heat  is  ap- 

plied'for  eight  or  ten  hours,  until  the  ends  of  the  hop  stalks  are  quite  shrivelled  and  dry  ; they  are  then  taken  off,  and  laid  out  on  a  large  floor  to  cool.  When  quite  cold,  they  are 
packed  up  in  hags,  and  sent  to  market.  As  the  smoke  from  any  fuel  would  he  improper 
in  drying  malt,  some  kind  that  gives  none  is  used,  as  coke,  Welsh  stone  coal,  or  culm, 
or  charcoal.    If  coal  is  the  fuel,  a  contrivance  called  a  cockle-oast  is  used. 

3165.  Mops  abound  in  a  bitter  principle,  which  they  possess  in  great  perfection,  and  for 
which  they  are  supposed  to  he  chiefly  employed  ;  this  is  soluble  in  water,  and  is  easily 
communicated  to  the  wort  in  boiling  ;  they  likewise  contain  the  astringent  principle  or 
tannin,  which  is  probably  the  most  important  one,  by  its  precipitating  the  great  quantity 
of  mucilage  contained  in  the  wort,  and  which  is  the  principal  cause  of  beer  turning  sour. 
They  contain  also  a  peculiar  aromatic  oil,  from  which  they  derive  the  odour  and  flavour 
by  which  ale  is  distinguished,  and  which  is  very  apt  to  be  dissipated  and  lost  by  long 
boiling. 

3166.  The  ostensible  use  of  hops  in  malt  liquors  is  the  rich  aromatic  hitter  which  they 
communicate,  and  which  covers  the  sweet  mawkish  taste  of  the  liquor  produced  from 
malt  alone,  together  with  their  power  of  preserving  the  beer  from  acidity.  But  there 
appear  to  be  some  doubts  as  to  which  of  their  principles  this  latter  effect  is  to  be 
ascribed.  It  appears  to  be  an  erroneous  view  of  the  subject  to  suppose  that  the  presei-ving 
power  of  the  hop  resides  entirely  in  the  bitter  principle ;  and  hence  to  imagine  that  all  bitter 
substances  have  a  similar  preserving  power.  It  is  the  tannin  or  astringent  principle  that 
acts  in  this  manner,  by  precipitating  the  mucilage  of  the  malt ;  and  many  substances  are 
extremely  bitter  without  possessing  tannin.  Modern  chemistry  has  likewise  shown  that 
there  is  no  such  thing  as  a  uniform  unvarying  bitter  principle ;  but  that  the  bitter  of 
different  vegetables  is  of  a  variable  nature.  Many  of  these  are  violent  poisons.  The 
cause  of  the  bitter  taste  of  the  root  of  squills  is  very  different  from  that  of  the  hop ;  and 
many  substances  may  communicate  a  bitter  taste  to  liquor  without  having  the  power  of 
coagulating  mucilage,  and  thus  preventing  acidity.  The  hitter  of  some  vegetables, 
instead  of  preventing  acidity,  is  itself  liable  to  become  acid.  On  this  account  it  is  neces- 

sary to  hesitate  in  admitting  certain  substances  as  substitutes  for  hops,  until  the  chemist 
has  given  us  their  analyses.  At  the  same  time  there  is  little  doubt  but  many  vegetables 
may  be  as  useful  in  preserving  beer,  although  they  may  not  possess  the  peculiar  aromatic 
flavour  of  the  hop.  Some  of  these  will  be  mentioned  in  a  subsequent  part  of  our  work. 
Dr.  Paris  states  that  "  hops  contain  several  elements  of  activity  not  in  its  substitutes.  Its 
bitter  principle  is  a  tonic,  its  aromatic  is  warm  and  stimulant,  and  its  astringent  qualities 
precipitate  the  mucilage  in  the  manner  of  tannin,  and  thus  remove  the  cause  of  acid 
fermentation."  Liebig  is  of  opinion  that  the  oil  of  the  hops  diminishes,  in  a  great  degree, 
the  tendency  of  the  alcohol  to  be  converted  into  acetic  acid,  and  therefore  to  preserve  the 
beer. 

3167.  The  narcotic  principle  which  they  are  known  to  possess  does  not  reside  in  the  bitter, 
nor  in  the  aroma,  as  some  have  supposed,  but  in  a  peculiar  matter.  A  decoction  of  hops, 
hke  all  narcotics,  produces  a  little  exhilaration,  and  is  said  to  be  stupifying  ;  this  effect  is 
succeeded  by  depression.  It  is  supposed  that  they  add  to  the  intoxicating  property  of  the 
alcohol  or  spirit  in  beer,  and  the  difference  between  wine  and  malt  liquors  in  producing 
sleep  is  well  known.  It  may  be  fairly  doubted  whether  the  constant  use  of  a  consider- 

able portion  of  such  a  narcotic  may  not  be  prejudicial  in  certain  constitutions,  where  ex- 
ercise or  much  excitement  are  wanting  to  caiTy  it  off.  Upon  the  whole,  however,  it  is 

universally  allowed,  that  hops  render  malt  liquors  more  wholesome  than  they  would  other- 
wise be,  considering  their  great  tendency  to  acidity. 

3168.  Dr.  Ives  of  New  York  has  discovered  that  the  active  principles  of  the  hop  do  not 
reside  altogether  in  the  leaves  of  the  flower  themselves,  but  chiefly  in  a  fine  yellow  powder 
which  may  be  separated  from  the  hops  by  beating  and  sifting.  This  powder,  which  he 
has  called  lupulin,  forms  about  one-sixth  of  the  weight  of  the  hops,  and  possesses  the  valuable 
properties  ten  times  more  than  the  leaves  ;  it  is  well  known  to  hop  dealers,  who  call  it 
condition ;  and  they  value  hops  in  proportion  to  the  quantity  of  it  which  they  contain. 

316'J.  Tlie  best  /loyxs  are  of  a  bright  colour,  between  yellow  and  green  ;  but  if  they  are 
very  green,  they  have  been  gathered  too  young  ;  and  when  very  brown,  they  have  been 
allowed  to  ripen  too  long  on  the  poles,  or  they  are  over-dried  and  have  lost  their  aroma  or 
peculiar  flavour.  They  should  have  a  powerful  aromatic  flavour,  particularly  when  rubbed 
between  the  fingers,  should  feel  clammy  in  the  hand,  and  should  possess  much  of  the 
yellow  powder  above  mentioned.  Porter  brewers  prefer  hops  of  a  rather  brown  colour  : 
hut  ale  and  table  beer  brewers  use  pale  hops. 

3170.  Hops  do  not  keep  perfectb/  good  more  than  a  year,  and  therefore  it  is  best  to  pro- 
cure them  of  the  present  year's  growth.  They  soon  lose  their  essential  oil,  on  which  the 

aromatic  flavour  which  they  communicate  to  malt  liquor  depends :  but  they  do  not  for 
several  years  lose  their  bitter  and  astringent  principles.   If  they  are  more  than  a  year  old, O  o  2 
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but  still  fresh,  they  may  perhaps  require  to  be  used  in  somewhat  greater  quantity  :  if  they 
have  not  been  -well  packed,  they  attract  damp,  and  become  mouldy,  in  which  case  they  are 
altogether  useless.  The  close  packing  in  bags  is  supposed  to  preserve  them ;  old  hops  are 
generally  reckoned  to  be  one-fourth,  or  one-fifth  less  in  strength  than  new. 

SuBSECT.  3.  —  Water. 

3171.  It  is  generally  stated  among  the  directions  for  brewing,  that  it  is  absolutely  neces- 
sary that  the  water  should  be  quite  soft,  and  that,  if  at  all  hard,  it  will  not  act  sufficiently 

upon  the  malt,  nor  make  good  beer.  Soft  water,  such  as  fresh  rain  water,  or  the  water  of 
a  river  or  stream,  is  certainly  the  best,  as  being  the  purest ;  stagnant  water  is  entirely 
unfit.  But  the  hardness  of  water  proceeds  from  certain  salts  which  are  dissolved  in  it, 

(see  Chap.  I.  Book  VIII.  "  On  Water,")  and  it  does  not  appear  that  the  small  quantity  of 
such  salts  is  injurious  to  the  process  of  brewing.  Mr.  Donovan  states  that  "  the  grains 
and  hops  left  after  they  have  been  duly  infused  in  hot  hard  waters,  repeatedly  applied,  are 

found  to  be  perfectly  exhausted  of  their  qualities  : "  and  that  as  wormwood,  gentian, 
quassia,  and  Columbia,  give  out  their  bitterness  freely  to  water  containing  salt  dissolved 
in  large  quantity,  there  is  no  reason  for  supposing  that  the  same  water  would  prove  less 
efficacious  with  hops.  It  was  formerly  thought  that  good  porter  could  not  be  made  except 
with  Thames  water  :  but  this  is  now  known  to  be  an  erroneous  idea.  In  fact,  most  of  the 
principal  London  porter  brewers  do  not  use  the  Thames  water,  but  have  this  liquid  from 
deep  wells  which  afford  it  soft,  but  still  not  so  much  so  as  that  of  the  Thames.  It  may  be 
considered,  therefore,  that  any  kind  of  good  drinkable  fresh  water  will  do  for  brewing,  pro- 

vided it  be  free  from  impregnations  derived  from  stagnant  pools  or  ponds  containing  decayed 
animal  and  vegetable  substances.  With  regard  to  the  objection  that  is  often  made  to 
pump  and  well  water,  it  is  to  be  observed,  that  these  are  not  always  hard ;  and  when  they 
are  not  so,  they  are  generally  very  pure.  An  absurd  notion  has  been  stated  by  some 
persons,  that  boiling  bran  in  hard  water  will  make  it  soft :  this  error  arises  from  such 
persons  not  being  acquainted  with  the  theory  of  the  hardness  of  water,  or,  in  other  words, 
with  the  true  cause  of  that  quality.  We  refer  the  reader  here  to  Chap.  I.  Book  VI  i  I. 
"  On  Water,"  where  he  will  find  that  salts  alone  are  the  cause  of  water  being  hard  ;  and 
these  cannot  be  in  any  way  affected  by  the  bran. 

Sect.  IIL 

principles  fok  the  operations  in  brewing. 

3172.  We  shall  now  proceed  to  describe  the  general  processes  employed  in  brewing,  at 
the  same  time  explaining  the  principles  upon  which  they  depend,  but  reserving  the  miuute 
practical  directions  to  a  subsequent  Section. 

Sdbsect.  1  Mashing. 

3173.  The  first  operation  in  brewing  is  infusing  in  water,  or  drawing  out  tJie  extract  from 
the  ground  malt,  which  extract  is  called  the  sweet  wort,  and  contains  all  the  saccharine  and 
other  soluble  parts.    This  operation  is  termed  mashing. 

3174.  The  heat  of  the  water  is  a  matter  of  very  considerable  importance;  hut  it  is  impos- 
sible to  fix  upon  a  degree  that  should  always  be  employed  without  deviation,  since  the 

temperature  must  vary  somewhat  according  to  the  kind  of  malt  used,  the  sort  of  liquor 
required  to  be  made,  and  various  other  circumstances  which  will  be  stated  as  we  proceed. 

The  heat  of  the  water  usually  employed  for  mashing  is  from  160°  to  180°,  the  best 

brewers  generally  using  the  lowest  temperatm-e.  The  water  at  about  this  heat  is  let 
into  the  mash  tub,  and  immediately  after,  the  ground  malt  is  let  down  upon  it  ;  or  they 
are  otherwise  mixed,  as  will  be  seen  in  the  description  of  mash  tubs.    The  malt  being 

specifically  lighter  than  water,  it  floats,  and  the  whole  requires  to 

be  well  stirred  together;  for  if  the  malt  were  sufl'ered  to  remain 
undisturbed,  it  would  in  time  absorb  water,  and  sink  to  the  bot- 

tom, parting  with  its  saccharine  matter  to  that  portion  only  of 
the  water  which  is  in  immediate  contact  with  it ;  hence  agitation 
is  found  to  be  necessary  for  the  purpose  of  bringing  every  parti- 

cle of  the  malt  into  contact  with  fresh  portions  of  water,  and  thus 
effecting  a  solution  of  the  whole.  This  process  was  formerly  per- 

formed in  large  as  well  as  in  private  breweries,  by  men  who  stirred 
up  the  malt  in  the  water  with  long  poles  called  oars,  mixing  the 
whole  together  in  the  most  accurate  manner,  breaking  all  the 
lumps  and  clots,  so  that  the  water  may  have  access  to  every  part. 
In  large  breweries,  this  operation  is  now  effected  by  means  of 
axis,  o  b,  fig.  549.,  is  fixed  in  the  centre  of  the  mash  tub  havinc machinery. rtical 
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horizontal  wooden  blades,  r,  c,  e,  projecting  from  it,  -winch  being  made  to  revolve,  the 
blades  succeeding  each  other  break  completely  all  the  lumps,  and  prevent  the  malt  from 

settling  at  the  bottom.  The  saving  of  human  labour  by  this  means  is  very  considerable, 
and  the  mashing  is  much  more  perfect.  We  have  described  this  mode,  which  is  one  of 

the  greatest  improvements  in  the  great  breweries,  not  because  it  is  absolutely  necessary 
to  do  so,  for  it  would  very  seldom  perhaps  be  adopted  in  private  brewing  except  on  a 

very  large  scale  ;  but  because  it  is  proper  to  know  what  is  the  most  perfect  mode  of  per- 
forming any  process  :  the  narrow  wooden  shovels  called  oars  are  all  that  are  used  in 

ordinary  domestic  brewing. 
After  the  stirring  has  been  continued  for  about  three  quarters  of  an  hour,  a  cover  must 

be  put  over  the  mash  tun,  to  prevent  the  escape  of  heat,  and  the  whole  must  be  left  quiet 
for  the  same  length  of  time,  about  an  hour  or  more,  that  the  materials  may  react  on  each 
other,  and  likewise  that  the  fine  floury  matter  which  had  been  mixed  up  with  the  water 

may  subside  ;  otherwise  the  wort,  instead  of  being  transparent,  would  run  off  muddy  from 
the  suspension  of  the  fine  particles. 

3175.  It  has  been  a  common  idea,  that  during  this  time  the  water  is  merely  taking  up  the 
soluble  part  of  the  malt ;  but  it  is  highly  probable  that  another  action  likewise  takes  place, 
and  that  it  is  in  the  mash  that  a  very  large  proportion  of  the  starchy  matter  of  the  malt 
is  really  converted  into  that  saccharine  principle  essential  to  fermentation,  as  we  have 
stated  already.  This  change  appears  not  to  be  instantaneous,  for  the  sweetness  in  the  wort 
for  the  first  ten  minutes  is  inconsiderable,  but  it  becomes  gradually  more  and  more  so 
during  perhaps  two  hours,  notwithstanding  the  water  is  becoming  cooler  all  the  while. 

3176.  Several  facts  appear  to  render  it  probable  that  the  saccharine  matter  is  not  completely 
developed  in  the  malt.  If  cold  water  be  left  on  malt  for  any  length  of  time,  it  does  not 
become  sweet,  or  very  little  so,  and  it  will  soon  become  sour ;  hence  it  is  evident  that 
the  saccharine  matter  of  malt  is  not  soluble  in  cold  water  :  but  it  is  dissolved  by  hot  water, 
and  once  extracted  by  this  it  remains  always  soluble,  not  only  in  hot,  but  likewise  in 
cold  water  :  it  must  therefore  have  undergone  some  change  :  and  from  this  we  see  the 
necessity  of  mashing  with  warm,  instead  of  cold  water. 

3177.  Another  fact  proves  that  saccharine  matter  is  formed  in  the  mash  tun  as  well  as  in 
malting.  It  is  now  known  that  raw  barley,  if  mixed  with  a  certain  quantity  of  malt,  will 
give  as  sweet  a  taste  to  the  mash  as  if  the  whole  was  malt,  and  can  be  made  to  ferment 
without  being  malted.  This  had  long  been  secretly  practised  hy  the  Scotch  distillers  of 
whiskey,  with  a  view  to  evade  the  duty  on  malt,  and  indeed  the  expense  also  of  preparing 
it.  When  the  method  -v^as  known  to  the  brewers,  it  was  resorted  to  by  them  also,  producing 
an  immense  saving,  but  the  practice  was  put  a  stop  to  by  the  excise.  Private  individuals 
are,  however,  at  liberty  to  employ  it  for  their  own  use.  It  is  evident  here,  that  the  elfect 
produced  upon  a  portion  of  malt  is  communicated  to  the  starch  of  the  raw  barley,  and 
this  is  supposed  to  be  the  result  of  a  particular  species  of  fermentation  which  we  have 
already  described  as  the  saccharine  fermentation.  The  formation  of  the  sugar,  therefore, 
begun  in  the  malting,  is  completed  in  the  mashing. 

3178.  We  shall  now  point  out  an  accident  to  which  mashing  is  very  liable,  which  it  is 
absolutely  necessary  to  guard  against,  and  the  nature  of  which  cannot  be  comprehended 
without  having  recourse  to  those  chemical  principles  which  we  are  blending  in  our 
account.  The  accident  to  which  we  allude  is  called  setting  by  brewers.  When  the 
water  used  for  the  mash  is  of  too  high  a  temperature,  the  whole  often  thickens  and 
becomes  of  a  pasty  nature,  which  prevents  the  water  passing  through  it,  or  the  wort  from 
draining  off ;  in  this  case,  the  whole  mash  is  irrecoverably  lost,  the  liquor  remaining  locked 
up  in  the  paste.  The  cause  of  this  curious  phenomenon  we  shall  now  explain.  We 
have  already  pointed  out,  that  although  the  usual  notion  is,  that  the  whole  of  the  starch 
of  the  barley  is  converted  into  saccharine  malt  during  malting,  yet  that  in  fact  only  a  part 
is  so  converted,  and  that  when  the  malt  is  ground  for  mashing,  it  still  contains  the  greatest 
part  of  its  starch  slightly  changed.  Now  it  is  a  fact  well  known  to  every  laundress,  that 
pure  starch  is  not  acted  upon  by  water  heated  below  160°,  but  when  the  temperature  of 
the  water  is  raised  to  the  boiling  point,  or  nearly  so,  it  then  thickens  into  a  gelatinous 
mass,  from  a  combination  with  the  water,  which  is  the  state  in  which  it  is  brought  for 

stiffening  linen.'  The  accident  of  «e<<i«j  in  the  mash  is  exactly  analogous  to  this.  It  is 
owing  to  the  water  being  heated  to  such  a  degi-ee  as  is  capable  of  gelatinising  the  starch 
of  the  malt,  or  converting  it  into  a  stiff  gluey  paste,  which  prevents  the  water  from  pene- 

trating into  the  body  of  it ;  consequently  it  cannot  have  access  to  and  dissolve  the  saccha- 
rine part.  The  nature  of  this  danger  being  clearly  impressed  upon  the  mind,  it  will  be 

easily  perceived,  that  we  must  take  care  that  the  mean  heat  of  the  mash,  when  mixed, 
should  not  be  too  great,  otherwise  we  sliall  run  a  great  risk  of  setting  ;  this  heat  should 
never  exceed  185°  at  the  utmost;  at  198°,  most  kinds  of  malt  afford  a  cloudy  wort. 

3179.  IJul  there  are  some  other  circumstances  to  be  understood,  before  we  can  be  pi-epared 
against  all  the  accidents  and  failures  which  may  arise  from  an  improper  temperature  of  the 
water  used  in  mashing.    It  is  evident  that  if  hot  water  be  poured  upon  cold  malt,  that  the 

O  o  3 
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teniperatixre  of  the  water  will  he  at  once  considerably  lowered  ;  but  it  is  found  that  this 
lowering  is  not  so  great  as  if  the  water  was  poured  upon  raw  barley  ground  :  the  fact  is 
that  some  heat  (that  of  a  few  degrees)  is  generated  by  the  mixing  together  of  ground malt  and  water,  which  does  not  take  place  when  raw  barley  is  used.  Every  one  must have  observed  that  heat  is  often  excited  by  the  union  of  two  cold  substances,  an  example 
of  which  is  seen  in  mixing  oil  of  vitriol  with  water  suddenly.  Now  in  producing  the proper  heat  of  the  mash,  allowance  must  be  made  for  all  this ;  and  that  might  be  done accurately,  did  all  kinds  of  malt  give  the  same  increase  of  temperature  ;  but  this  is  not 
the  case,  for  the  heating  produced  by  the  malt  depends  in  some  degree  upon  the  manner 
of  preparing  it.  High-dried  malt  heats  more  than  pale  ;  and  malt  heats  more  or  less  in 
proportion  to  the  temperature  in  which  it  has  been  dried.  The  heating  from  pale  malt  is 
very  little,  and  may  generally  be  neglected  ;  but  that  from  brown  malt  is  considerable, 
amounting  sometimes,  it  has  been  said,  to  40°. 

3180.  Another  evil  attends  too  hot  a  mash;  namely,  a  portion  of  extractive  matter  is 
taken  up  by  the  wort,  causing  a  degree  of  cloudiness  which  often  attends  the  liquor 
through  all  the  subsequent  processes,  requiring  at  last  the  use  of  fining  in  order  to  be  got rid  of. 

3181.  On  tlie  other  hand,  there  are  several  evils  accompanying  ioo  cool  a  mash.  The 
conversion  into  saccharine  matter  will  be  incomplete ;  much  starch  remains  unaltered ; 
the  wort  so  produced  will  be  deficient  in  flavour,  and  be  apt  to  turn  sour  before  it  runs 
off  clear.  It  is  more  difficult  to  preserve  a  proper  heat  in  mashing  a  small  quantity 
than  a  large  one,  because  in  the  former  the  heat  is  soon  dissipated,  and  the  mash  is  apt 
to  cool  too  much,  before  the  fermentable  substance  is  extracted ;  hence  it  is  necessary 
with  small  quantiti-es  to  employ  as  much  heat  as  may  be  consistent  with  other  circum- 

stances. Sometimes  it  is  necessary  to  increase  the  heat  of  the  mash,  which  may  be  done 
by  pouring  boiling  water  into  a  pitcher  or  tin  pail,  and  immersing  the  vessel  partly  in  the 
mash,  but  not  so  deep  that  the  water  can  escape  into  it ;  the  heat  of  the  boiling  water 
coming  through  the  pail  will  warm  the  mash. 

3182.  After  the  mash  has  continued  the  proper  time,  it  is  run  off  by  a  stop-cock,  or 
spigot  and  faucet,  into  a  vessel  placed  below  to  receive  it,  called  the  under  bach ;  this  is,  in 

the  brewer's  language,  called  setting  the  tap,  a  phrase  probably  borrowed  from  the  old  and 
simple  fashion  of  letting  off  the  wort  from  the  mash  tun  by  a  tap  tree  placed  in  the  bot- 

tom. This  draining  off  the  wort,  which,  if  the  brewing  be  considerable,  is  best  effected 
by  a  stop-cock,  requires  to  be  done  with  caution,  lest  the  grains  in  the  mash  tun  should 
be  disturbed,  and  choke  up  the  holes  in  the  bottom.  To  avoid  this,  which  would  prove 
very  troublesome,  and  risk  spoiling  the  brewing,  the  stop-cock  should  be  opened  at  first 
very  little,  and  care  should  be  taken  that  the  wort  runs  clear;  if  it  comes  off  foul,  what 
has  been  drawn  should  be  returned  gently  into  the  mash  tub,  and  a  little  time  allowed  to 
elapse  till  it  is  found  to  run  quite  clear ;  as  soon  as  this  is  the  case,  the  whole,  or  all  that 
is  required,  should  be  drawn  off ;  but  the  clearness  of  the  wort  is  essential. 

3183.  It  must  be  observed,  hovv'ever,  with  respect  to  the  term  clear,  that,  with  all  the 
care  possible,  the  wort  never  flows  from  the  mash  tun  absolutely  transparent  and  bright, 
but  there  is  always  a  dulness  which  is  to  be  removed  by  the  next  operation,  the  boiling. 
The  cloudiness  which  the  wort  sometimes  will,  after  all,  retain,  is  frequently,  no  doubt, 
owing  to  the  water  having  been  too  hot,  by  which  it  has  dissolved  a  small  portion  of  the 
starch,  inducing  a  slight  degree  of  setting,  which  will  be  known  by  the  wort  having  a 
slimy  feel ;  but  Dr.  Thomson  observes  that  some  obscurity  hangs  about  the  cause  of  the 
occasional  cloudiness  of  the  wort,  which  sometimes,  with  every  precaution,  will  continue 
all  through  the  brewing,  and  which  cannot  be  removed  ultimately  but  by  fining.  The 
wort,  as  it  first  flows  from  the  mash  tun,  will  be,  in  general,  of  a  fine  amber  colour ; 
but  its  tint  will  depend  upon  that  of  the  malt,  pale  malts  giving  light  coloured  worts,  and 
brown  malts  giving  darker  coloured. 

3184.  Upon  the  whole,  the  actual  temperature  of  tlie  mash  cannot  be  absolutely  fixed  by  any 
jirecautions,  which  renders  brewing  more  uncertain  than  could  be  wished,  and  demands 
some  experience  where  great  accuracy  is  required.  But  obsei-vations  such  as  the  above 
must  form  the  basis  upon  which  experience  should  be  built. 

3185.  The  whole  of  the  extract  of  the  malt  is  not  obtained  by  tlie  process  we  have  just 
described,  some  of  the  wort  already  formed  adhering  to  the  malt,  which  will  still  contain 
a  portion  of  undissolved  extract  which  requires  to  be  farther  acted  upon  by  the  warm 
water,  as  in  the  case  of  tea  or  other  infusions. 

3186.  These  sccondand  third  additions  of  water  to  the  maltare  termed  t}ie second  and  third 

mashings.  It  must  be  evident  that  the  strength  of  the  ale  or  beer  will  depend  chiefly  upon 
the  proportions  of  the  malt  and  water,  but  partly  upon  the  management,  as  well  as  upon 
the  sort  of  beer  to  be  made.  The  particular  mode  of  adjusting  the  proportions  of  the 
materials  and  other  circumstances  upon  which  the  strength  depends  will  be  considered 
in  the  "  Practical  directions." 

3187.  The  first  ivort  being  drawn,  and  put  into  the  under-back,  there  are  now  several 
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modes  of  proceeding,  the  choice  of  which  will  depend  upon  the  kind  of  malt  liquors 
required.  If  both  ale  and  good  table  beer  be  wanted,  the  first  wort  alone  may  be  reserved 
for  the  ale,  as  containing  the  most  valuable  extract  of  the  malt,  and  the  second  and  third 
mashings  may  produce  the  wort  for  the  table  beer,  which  is  the  usual  practice  ;  or  these 
two  last  may  be  made  into  separate  beers,  the  last  being  of  very  inferior  quality.  If  it 
be  required  to  make  as  much  as  possible  of  tlie  best  ale,  then  a  certain  quantity  of  wort 
may  be  still  obtained  from  the  malt  of  a  quality  nearly  equal  to  the  last,  which  may  be 
added  to  it,  by  the  following  process. 

Pour  or  rather  sprinkle  water,  of  the  temperature  of  about  170°,  on  the  surface  of  the 
malt  in  the  mash  tun,  without  stirring  it,  by  means  of  a  watering-pot  having  the  holes  in 
the  nose  larger  than  usual :  or  any  kind  of  vessel,  as  a  pail  with  holes  in  the  bottom,  may 
be  suspended  over  the  mash  tun,  and  the  water  being  poured  into  this,  it  may  be  moved 
about  by  hand  and  directed  to  every  part  of  the  mash.  The  tap  hole  of  the  mash  tun 
being  left  open,  wort  nearly  of  the  same  richness  as  that  at  first  obtained  will  flow,  tiU  the 
whole  residue  of  the  first  wort  which  had  been  detained  in  the  malt  had  run  out.  To 
know  when  to  stop  pouring  on  water,  which  should  be  done  gradually,  and  at  intervals, 
taste  frequently  the  wort  that  rims  out.  When  its  sweetness  diminishes  greatly,  which 
will  take  place  almost  suddenly,  the  tap  hole  is  to  be  closed,  and  no  more  water  is  to  be 
added.  This  wort  is  to  be  added  to  that  already  drawn.  If  any  more  water  be  added 
in  the  above  manner,  it  will  give  a  wort  only  fit  for  the  table  beer ;  its  odour  will  be 
inclined  to  sourishness,  although  it  be  not,  in  fact,  acid.  This  process  is  termed  by  the 
brewers  sparging.  But  if  it  be  required  to  maike  a  good  deal  of  weaker  beer,  as,  for 
instance,  table  beer,  then  this  last  process  may  be  omitted,  and  the  second  mashing  gone 
on  with  immediately. 

Before  we  proceed,  it  may  be  proper  to  mention  that  in  the  mash  tun,  provision  is  made 
to  prevent  the  malt  which  has  been  employed,  now  called  grains,  from  coming  off  with  the 
wort,  either  by  a  strainer  in  the  inside,  or  by  a  double  perforated  bottom  for  this  purpose, 
which  will  be  described  when  we  treat  of  the  construction  of  the  appai-atus  used  in  brewing. 

3188.  Second  mashing.  —  There  being  still,  as  we  have  said,  much  of  the  extract  re- 
maining in  the  grains,  warm  water  is  again  poured  upon  it  in  the  mash  tun,  to  make  a 

second  infusion.  As  there  appears  to  be  some  difference  of  opinion  with  regard  to  the 
degree  of  temperature  at  which  the  water  should  be  employed,  it  is  necessary  that  we 
should  resort  to  principles  in  determining  this  point.  Richardson  and  other  eminent 
brewers  recommend  that  the  heat  of  the  water  in  the  second  mash  should  be  5°  more  than 
that  of  the  first,  and  that  of  the  third  mash  increased  by  5°  farther,  raising  the  temperature 
in  each  succeeding  mashing,  in  order  to  extract  more  from  the  malt.  The  reason  for  this 
is,  in  the  first  place,  that  all  risk  of  setting  is  over  after  the  first  mash,  and  because  it  is 
desirable  in  the  succeeding  ones  to  obtain  as  much  soluble  matter  as  possible  from  the 
malt.  But  it  has  been  observed  by  Dr.  Thomson,  Mr.  Aikin,  and  other  eminent  chemists, 
that  by  far  the  greater  part  of  the  richest  and  most  saccharine  or  fermentable  part  of  the 
malt  has  been  already  extracted  in  the  first  mashing,  which  is  reserved  for  the  most 
delicately  flavoured  liquor ;  and  that  although  by  this  mode  of  proceeding,  namely,  in- 

creasing the  heat  in  each  mash,  the  second  worts  will  acquire  a  greater  specific  gravity, 
yet  that  this  gravity  does  not  arise  from  saccharine  matter  only,  but  chiefly  from  starch  and 
mucilage,  substances  which,  when  in  excess,  greatly  deteriorate  the  quality  of  the  liquor, 
and  are  liable  to  occasion  failure  by  their  turning  acid.  It  is  certain  that  the  wort  of  the 
second  mashing  has  but  little  sweetness,  and  a  flavour  and  odour  rather  unpleasant  than 
otherwise. 

3189.  Third  mash.  —  The  wort  of  the  third  mashing  is  of  a  greatly  inferior  quality, 
containing  little  else  than  mucilage,  which,  although  by  hopping  may  be  made  into  a  very 
indifferent  small  beer,  is  extremely  apt  to  turn  sour.  Some,  therefore,  recommend  that 
the  water  for  the  first  mash  should  be  180°,  that  for  the  second  170°,  and  that  for  the 
third,  if  taken,  160°.  With  respect  to  the  heat  used  in  the  first  mashing,  if  it  be  too  low, 
there  is  considerable  risk  of  the  wort  contracting  a  sourness  in  the  beginning  of  the 
brewing.  In  general,  therefore,  as  Mr.  Donovan  admits,  the  higher  heat  is  preferable.  On 
these  and  similar  subjects  the  judgment  of  the  brewer  must  be  exercised  with  reference 
to  the  object  he  has  in  view  in  brewing,  and  it  is  possible  only  to  lay  down  principles  for 
his  guide. 

3190.  In  great  breweries,  they  sometimes  make  a  fourth  mash,  but  this  is  only  used  in 
what  they  call  a  return,  which  is  merely  used  instead  of  water  in  the  next  brewing. 

3191.  The  whole  of  the  kernel  of  the  malt  is  never  enlirely  dissolved  by  the  hot  water,  even 
by  the  last  mashing  ;  the  husks,  called  grains,  still  contain  a  certain  quantity  which  is  more 
or  less  according  to  the  process,  and  form  a  nutritious  food  for  cattle,  pigs,  &c.  Grinding 
the  malt  finer  would  be  favourable  to  a  more  complete  extraction,  but  we  have  already 
stated  the  objection  to  this,  from  the  difficulties  of  getting  the  water  to  pass  through  it  in 
mashing  without  the  aid  of  machinery. 

3192.  The  cimsliluenls  of  wort  have  been  examined  by  Dr.  Thomson,  Professor  or O  o  4 
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chemistry  in  Glasgow.  By  evaporating  it  to  dryness,  he  found  that  it  leaves  beliind  it  a 
yellow- coloured  residuum  which  has  a  sweet  taste,  dissolves  readily  in  water,  and  becomes 
clammy,  in  appearance  much  like  treacle  ;  this  cannot  be  procured  in  a  perfectly  dry  state. 
He  considers  it  to  contain  a  good  deal  of  the  peculiar  kind  of  sugar  called  starch  sugar, 
which  is  similar  to  the  sugar  of  the  grape,  less  sweet  than  cane-sugar,  and  which  cannot 
be  refined,  though  it  may  be  granulated  like  granulated  honey.  Like  the  sugar  of  grapes, 
it  ferments  without  the  addition  of  yeast.  We  have  already  spoken  of  mucilage  and  starch 
also  existing  in  the  wort.  The  presence  of  mucilage  with  some  gluten  is  shown  by  their 
being  precipitated  in  flakes  by  the  addition  of  alcohol  or  astringent  matter.  The  mucilage 
is  very  apt  to  turn  sour,  though  a  certain  portion  of  it  is  essential  to  fine  ales.  The  exist- 

ence of  some  unaltered  starch  is  proved  by  a  solution  of  iodine  dropped  into  the  wort.pro- 
ducing  a  blue  colour. 

SuBSECT.  2. —  Boiling  and  Hopping. 

3193.  The  next  operation  in  brewing  is  to  boil  the  sweet  wort,  prepared  as  above  de- 
scribed, with  the  hops.  The  wort  or  extract  from  malt  may  be  compared  to  the  must 

or  expressed  juice  of  the  grape,  both  containing  a  considerable  quantity  of  the  same 
kind  of  sugar ;  and  in  fact  it  would  be  possible  to  procure  a  fermented  liquor  from  the 
wort,  either  without  addition,  or  only  by  adding  yeast :  but  there  are  several  important 
difterences  between  the  extract  of  malt  and  grape  juice.  Wort,  besides  being  entirely 
deficient  in  the  principle  called  tartar  (which  is  found  in  the  grape,  and  wliich  will  be 
mentioned  when  treating  on  wine,)  contains  a  much  smaller  quantity  of  saccharine 
matter,  in  proportion  to  the  ferment.  In  consequence  of  this  comparative  abundance  of 
the  fermenting  principle,  if  the  wort  were  made  to  ferment  at  once,  without  boiling,  as  the 
juice  of  the  grape  does,  it  would  very  soon  go  through  the  vinous  stage,  and  pass  into  the 
acetous,  and  perhaps  the  putrefactive;  become  foxed,  as  the  brewers  express  it,  and  we 
should  then,  instead  of  beer,  have  only  an  ill-smelling  vinegar,  an  effect>  which  would  be 
still  farther  increased  by  the  large  quantity  of  mucilage. 

3194.  The  chief  use,  therefore,  of  boiling  the  wort  is  to  get  rid  of  some  of  this  natural  fer- 
ment or  gluten  and  mucilage,  which  are  held  in  solution  in  too  great  quantity.  This  the  boil- 

ing effects  upon  the  principle  of  coagulation  :  for  the  gluten  is  coagulated  or  curdled  by 
boiling  water,  in  the  same  manner  as  white  of  eggs,  and  is  thus  easily  separated  from  it. 
This  coagulation,  and  likewise  that  of  the  mucilage,  is  farther  assisted  by  the  addition  of 
the  hops,  which,  containing  an  astringent  principle,  has  a  powerful  property  in  coagulating 
these  substances. 

3195.  Another  use  in  boiling  the  wort  with  hops  is  to  unite  to  the  former  the  bitter  and 
aromatic  principles  contained  in  the  latter,  which  are  necessary  to  cover  the  sweet 
mawkish  taste  of  the  sweet  wort  by  itself,  and  give  that  agreeable  flavour  for  which  malt 
liquors  are  esteemed.  It  may,  perhaps,  be  supposed  that  a  decoction  of  hops  might  be 
added  to  the  wort  without  boiling  :  but  as  it  is  the  boiling  chiefly  that  effects  the  coagula- 
lation,  this  is  necessary. 

3196.  A  third  reason  sometimes  alleged  for  boiling  the  wort  is  to  evaporate  part  of  the 
water,  and  thus  render  the  wort  stronger  ;  but  this  is  only  in  cases  where  too  much  water 
has  been  employed  through  error,  or  in  consequence  of  bad  calculation,  which  it  is  very 
desirable  to  avoid. 

3197.  Wort,  indeed,  before  fermentation,  and  after  it,  is  extremely  liable  to  acetify ;  and 
this  renders  brewing  an  operation  of  great  delicacy,  slight  circumstances  being  sulBcient 
to  mar  its  success,  such  as  sudden  changes  of  weather,  or  even  thunder  storms,  to  say 

nothing  of  the  agency  of  witches,  so  much  complained  of  in  the  olden  time.  The  wort, 
therefore,  should  not  remain  long  in  the  under-back,  but  should  be  transferred  as  quickly 
as  possible  into  the  copper  to  be  boiled. 

3198.  Tills  coagulation,  called  breaking  by  the  brewers,  is  generally  accomplishedhyhoil'mg about  half  an  hour,  or  neai-ly  an  hour,  according  to  circumstances,  and  it  is  known  to  be 

sufficient  by  the  appearance  of  flocculent  masses  swimming  about  and  collecting  in  the 

copper ;  these  gradually  increase  as  the  ebullition  is  continued,  and  they  consist  of  the 

gluten  and  mucilage  of  the  wort,  which  from  the  dissolved  state  have  become  solid  by  the 
combined  operation  of  the  boiling  water,  and  the  astringent  principle  of  the  hops.  When 

upon  trial,  by  taking  out  a  small  quantity  of  the  wort,  it  is  found  that  the  coagulation  is 

complete,  by  the  flaky  masses  subsiding  to  the  bottom,  and  leaving  the  wort  clear,  the 

boiling  is  discontinued,  and  the  wort  is  drawn  oflF,  in  order  to  be  cooled  previously  to  fer- mentation. . 

As  a  proof  of  the  utility  of  this  operation  of  boiling,  it  is  noticed,  that  if  a  quantity  ot 
wort  be  fermented  without  being  boiled,  the  fermentation  continues  much  longer  than  an 

equal  quantity  that  has  been  boiled,  and  that  the  first  will  produce  a  thin  liquor  that  soon 
becomes  acidulous,  and  which  is  not  calculated  for  keeping.  Such  liquors  wore  probably 

made  before  the  use  of  hops  was  known,  and  >vcrc  required  to  be  drunk  very  new. 
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3199.  The  boilinq  must  always  be  continued  till  this  coaynhition  appears,  otlierw  ise  it  will 

bo  useless,  and  a  much  longer  continuance  of  it  is  injurious  ;  about  half  an  hour  may  be 

sufficient  for  extracting  the  soluble  principles  of  the  hop,  but  not  always  for  the  coagu- 
lation we  have  mentioned.  If  the  boiling  be  continued  too  long,  certain  evils  ensue  ; 

too  lar"-e  a  quantity  of  the  coagulable  ferment  may  be  separated,  and  the  presence  of 
some  of  this  in  the  wort  is  essential  to  the  fermentation,  which  then  will  be  languid  ;  the 

strength  of  the  liquor  will  suffer,  and  perhaps  the  whole  may  acetify. 

Another  evil  is  occasioned  by  too  long  boiling,  and  also  by  violent  boiling,  -which 
cannot  be  easily  remedied,  namely,  the  loss  by  volatilisation  of  the  essential  oil  of  the 
hops,  which  contains  the  aroma.  On  this  account,  the  hops  should  not  be  put  in  until  the 
wort  has  boiled  some  time,  that  the  rank  flavour  may  not  be  extracted  by  too  long  decoc- 

tion ;  and  care  should  likewise  be  taken  that  the  boiling  should  be  as  uniform  as  possible. 

3200.  The  greatest  part  of  the  flakes  coagulated  is  detained  in  straining  the  wort  into  the 
coolers ;  what  remains  is  thrown  out  with  the  yeast  in  fermenting,  and  lastly,  in  the  lees 
of  the  beer,  thus  freeing  it  from  matters  which  otherwise  would  have  remained  in  solution, 
or  have  rendered  the  liquor  thick  and  turbid. 

3201 .  In  some  places  a  separate  infusion  (\f  the  hops  has  been  mnde,  and  afterwards  added  to  the  wort, 
instead  of  boiling  tlie  hops  with  the  wort ;  this  has  heen  recommended,  as  preserving  the  essential  oil,  which 
is  sometimes  lost  in  the  common  process,  and  as  leaving  out  the  rank  flavour  which  long  boiling  extracts. 

3202.  Among  the  improxiements  in  brewing,  some  of  which  might  be  adopted  in  domestic  arrangements, 
where  expense  is  not  an  object,  is  boiling  the  wort  by  means  of  steam  surrounding  the  outside  of  the  boiler, 
instead  of  suffering  the  Bre  to  come  in  contact  with  it ;  this  will  prevent  all  risk  of  burning  the  ingredients, 
.md  giving  a  disagreeable  taste  to  the  beer.  The  boiler  that  supplies  the  steam  should  be  furnished  with  a 
safety  valve,  and  the  outside  jacket  or  casing,  betiveen  which  and  the  copper  the  steam  is  introduced,  may even  be  of  wood. 

SuBSECT.  3. —  Cooling  the  Wort. 

3203.  After  the  wort  has  been  sufficientli/  boiled  with  the  hops,  it  is  necessary  to  cool  it 
down  to  the  proper  temperature  for  fermentation ;  and  this  must  be  done  as  quickly  as  pos- 

sible, since  the  wort  would  be  very  apt  to  pass  into  the  acetous  fermentation,  were  it  kept 
long  at  a  high  temperature.  The  necessity  of  cooling  the  wort  rapidly,  though  so 
important,  is  one  of  the  most  difficult  and  uncertain  parts  of  brewing,  as  it  requires  that 
conveniences  are  had  for  exposing  a  very  large  surface  to  the  air,  and  it  is  necessary  also 
that  the  temperature  of  the  atmosphere  should  be  sufficiently  low,  on  which  account  it  is 
not  possible  to  brew  well  in  the  summer,  nor  in  a  warm  climate. 

3204.  Cool  dry  weather  is  best  adapted  for  brewing,  on  account  of  the  cooling  of  the 
wort ;  extremes  of  heat  and  cold  are  unfavourable,  and  therefore  spring  and  autumn  have 
been  generally  selected  for  private  brewing.  March  and  October  are  months  well  known 
as  the  fittest  times  of  the  year.  In  the  great  breweries,  they  brew  some  beer  in  the 
summer  as  well  as  in  the  winter ;  but  then  they  make  use  of  large  fans  and  refrigerators 
for  cooling  their  worts,  and  even  with  these  there  is  more  risk  than  in  cold  weather ;  in 
winter,  with  a  dry  north  or  east  wind,  the  cooling  is  speedily  performed  ;  but  in  frosty  or 
very  cold  weather  the  fermentation  is  slow,  except  means  are  taken  to  keep  up  the  heat. 

3205.  In  warm  weather,  especially  if  at  the  same  time  the  air  is  moist  and  close,  the 
cooling  is  so  far  retarded,  that  spontaneous  decomposition  of  the  liquor  sometimes 
begins  to  take  place  ;  specks  of  white  mould  sometimes  make  their  appearance  on 
the  surface,  and  communicate  to  the  mass  a  rank  and  disagreeable  musty  flavour.  In 
this  state,  the  liquor  is  said  to  be  foxed;  and  the  effect  consists  in  an  extremely  minute 
species  of  vegetation  growing  in  the  wort,  but  which  it  would  require  a  good  micro- 

scope to  recognise.  Should  this  accident  happen,  it  would  be  sure  to  increase  in  every 
subsequent  stage  of  the  brewing,  and  even  during  the  consumption  of  the  ale  or  beer. 

3206.  To  expedite  the  cooling  as  much  as  possible,  a  variety  of  expedients  are  resorted 
to,  which  must  vary  according  to  the  magnitude  of  the  brewing,  and  the  particular 
localities.  In  dry  settled  weather  the  wort  is  best  cooled  out  of  doors,  but  it  must  be 
carefully  guarded  from  rain.  When  it  is  cooled  within  doors,  all  the  doors  and  windows 

s'hould  be  set  open,  and  it  is  necessary  to  take  care  that  the  sun  does  not  shine  upon  it. Thimdery  weather  is  particularly  unfavourable. 
3207.  The  temperature  to  which  the  boiled  wort  i«  to  be  reduced,  previous  to  fermentation, 

ought,  if  possible,  to  be  about  60°,  or  very  little  more.  The  injury,  however,  sustained  by 
fermenting  at  too  high  a  temperature  is  not  by  any  means  so  great  as  the  least  degree  of 
foxiness ;  and  therefore  if  the  weather  be  close  and  warm,  and  the  brewer  has  no  other 
means  of  cooling  his  wort  except  by  exposure  to  the  air,  let  him  ferment  at  70°. 

3208.  In  Scotland  and  on  the  Continent  they  ferment  at  very  low  temperatures ;  but 
Dr.  Thomson  observes  that,  when  the  room  in  which  the  fermentation  is  carried  on  is 
cold,  if  the  wort  is  cooled  down  as  low  as  the  atmosphere,  it  often  refuses  to  ferment,  and 
artificial  heat  is  obliged  to  be  used  before  it  will  begin.    He  recommends  that  the  tem- 
.perature  should  never  be  less  than  56°  except  the  room  be  warmer,  in  which  case  the 
■temperature  may  even  be  reduced  to  52°.    The  wort  loses,  during  the  operation  of  cool- 
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ing,  a  considerable  quantity  of  -water  by  evaporation.  The  loss  in  the  cooling  is  often more  than  one-eighth  of  the  whole  bulk  of  the  wort ;  its  strength,  therefore,  becomes greater. 

SuBSECT.  4.  —  Fermentation  of  Malt  Liquor  in  the  Tun. 

3209.  We  now  proceed  to  describe  the  principal  process  in  brewing,  that  for  which  all 
that  has  hitherto  been  done  is  but  preparatory.  By  this  process  the  sweet  mild  decoction 
called  wort  is  to  be  converted  into  a  brisk  lively  liquor  or  ak  containing  a  considerable 
portion  of  spirit.  As  the  general  principles  of  fermentation  have  been  already  fully 
treated  of,  we  shall  now  only  touch  upon  them  as  far  as  they  are  necessarily  connected 
with  our  present  subject. 

3210.  We  have  said  that  a  solution  of  perfectly  pure  suyar  in  water  will  not  ferment  of 
itself,  although  one  made  with  brown  or  coarse  sugar  ferments  very  readily.  The  sugar 
made  from  starch  will  likewise  ferment  of  itself,  and  of  course  the  saccharine  matter  of 
malt,  as  well  as  a  solution  of  the  sugar  of  grapes.  In  the  general  view  of  the  fermentation 
of  wort,  therefore,  we  may  suppose  that  the  yeast  employed  might  be  omitted,  because  it 
is  not  absolutely  necessary  to  this  process,  but  seems  merely  to  render  the  effect  more 
certain  and  rapid,  and  consequently  prevents  the  passage  of  the  liquid  into  acidity,  which 
almost  always  takes  place  when  the  fermentation  is  very  slow. 

3211.  In  some  of  the  counties  in  England  it  has  always  been  a  practice  in  private  brewing 
to  trust  to  spontaneous  fermentation,  instead  of  employing  yeast  to  begin  the  fermentation,  as 
is  the  usual  mode.  Mr.  Booth,  who  has  seen  this  method,  which  appears  not  to  be  generally 
understood,  informs  us  that  when  the  wort  is  sufficiently  boiled,  it  is  put  at  once,  boiling 
hot,  into  the  casks,  merely  separating  the  hops  without  any  clarification.  In  about  forty- 
eight  hours  the  fermentation  is  known  to  have  commenced,  by  the  appearance  of  a  froth 
or  yeast  which  is  seen  to  issue  from  the  bung-hole.  The  quantity  of  yeast  that  comes 
out  from  the  cask  is  not  considerable,  and,  in  the  com-se  of  eight  or  ten  days,  the  ferment- 

ation subsides.  It  is  now  found  that  the  yeast,  which  has  been  forming  all  the  while,  has 
collected  into  a  solid  crust  on  the  surface  of  the  liquor,  which  has  at  last,  in  consequence 
of  contraction  as  it  cooled,  shrunk  away  from  the  yeast,  leaving  a  vacuity  between  the 
liquor  and  the  crust ;  and  it  is  said  that  this  crust  of  solid  yeast  is  of  use  in  defending  the 
beer  from  the  air.  This  ale  cleans  by  subsidence  only,  but  requires  to  be  kept  for  a 
twelvemonth  before  it  is  fit  to  drink.  Only  strong  ale  can  be  fermented  in  this  manner, 
for  weak  worts  would  run  into  acidity  before  the  vinous  fermentation  could  be  completed. 
A  similar  mode  of  fermentation  is  employed  in  Brussels  and  other  parts  of  the  Continent. 

3212.  By  far  the  most  general  method,  however,  in  this  country,  and  which  is  considered 
as  making  the  best  and  wholesomest  malt  liquor,  is  to  commence  the  fermentation  by 
adding  to  the  wort  a  certain  quantity  of  ijcast  procured  from  another  brewing ;  and  this 
is,  accordingly,  the  method  which  we  recommend,  and  which  we  shall  now  describe. 

3213.  Wlien  the  wort  is  cooled  down  to  the  proper  temperature  by  exposure  in  the  coolers, 
wliich  may  be  about  70°  in  temperate  weather  according  to  some  brewers,  but  with  others 
as  low  as  60°  or  even  50°,  it  is  run  into  a  strongly-hooped  vessel,  deep,  and  of  a  suitable 
sizf ,  called  the  fermenting  tun  or  vat,  or,  as  the  brewers  tei-m  it,  the  gyle  tun.  This  should 
be  larger  than  would  be  merely  necessary  to  hold  the  wort,  because  a  considerable  increase 
of  bulk  takes  place  during  the  fermentation,  in  consequence  of  which  the  liquor  would 
run  over  except  allowance  were  made  for  it.  On  this  account  its  capacity  should  be  one- 
half  greater  than  the  bulk  of  the  wort ;  and  it  should  have  a  cover  to  exclude  the  air. 

3214  It  may  be  proper  here  to  recapitulate  the  leading  facts  which  render  this  process  of 
fermentation  necessary. 

The  vinous  fermentation,  or  the  production  of  alcohol  or  spirit,  which  forms  the  intoxi- 
cating part,  or  strength  as  it  is  called,  of  malt  liquors,  cannot  be  induced  except  through 

the  medium  of  some  kind  of  saccharine  matter ;  and  the  use  of  malt  is  to  supply  a  species 

of  sugar,  which,  though  not  exactly  the  same  as  that  of  the  sugar-cane,  is  yet  equally  fit 
for  fermentation.  A  solution  of  coarse  sugar  in  water,  we  have  seen,  will  ferment  of 

itself,  but,  to  expedite  this  process,  a  substance  called  a  ferment  is  added,  which  sub- 
stance is  contained  in  yeast  that  has  been  thrown  up  by  some  previous  fermentation. 

When  this  ferment  comes  into  contact  with  saccharine  matter  under  favourable  circum- 
stances, a  peculiar  chemical  action  takes  place,  in  consequence  of  which  the  sugar  is 

decomposed  or  separated  into  its  elementary  constituents,  and  these  are  re-combined  in 
another  manner,  so  as  to  give  rise  to  two  new  substances,  alcohol  or  .spirit,  and  car- 

bonic acid.  The  yeast  itself  is  likewise  decomposed;  but  the  nature  of  this  decora- 
position  is  obscure,  and  we  may  disregard  it  ;  since  the  alcohol  and  the  carbonic  acid 
themselves  make  up  the  exact  weight  of  the  sugar,  we  may  consider  it  alone  as 

supplying  the  alcohol.  The  alcohol  being  the  liquid  which  we  wish  to  form,  it  fol- 
lows, that  the  more  sugar  is  decomposed  the  stronger  will  be  the  malt  liquor ;  and  its 

strength  will  depend  partly  upon  the  quantity  of  saccharine  matter,  or.  in  other  words, 

mult  or  grain,  employed,  and  partly  upon  the  success  with  which  the  fermentation  has 



(  Chap.  III. BREWING. 571 

tbeen  effected,  the  latter  resulting  in  a  great  measure  from  the  skill  of  the  brewer.  The 
I  carbonic  acid  gas  or  fixed  air,  separated  by  the  fermentation,  escapes  through  the  liquor 
■  into  the  atmosphere,  producing  the  appearance  of  ebullition,  from  which  the  process 
L  derives  its  name. 

3215.  Having  recapitulated  these  facts  necessary  to  he  kept  in  mind,  lae  proceed  to  state 
:  that,  the  wort  being  now  in  the  fermenting  tun,  a  certain  quantity  of  yeast  is  to  be  added 
•.  to  it ;  and  it  is  essential  that  this  should  be  fresh  and  of  the  best  quality,  for  bad  yeast 
I  may  spoil  the  whole  brewing. 

3216.  TMien  wort  is  to  be  fermented  for  strong  ale,  it  is  necessary  to  procure  yeast  from 
:  ale  of  equal  strength.  Though  strong  ales  cannot  be  fermented  by  the  yeast  procured 
:  from  weak  worts,  yet  the  yeast  of  ale  will  ferment  any  weaker  beer.  Weak  beer  fer- 
1  ments  rapidly,  but  the  fermentation  is  soon  over. 

3217.  Though  yeast  can  be  kept,  yet  neiv  yeast  is  more  active  than  old;  and  it  is  a  curious 
I  fact,  that,  if  successive  brewings  in  the  same  place  are  inoculated  with  the  yeast  of  the 
I  previous  fermentations,  the  yeast  will  sometimes  at  last  degenerate,  in  which  case  a  supply 
1  must  be  had  from  another  brewery.  Yeast  is  also  liable  to  become  putrid  by  keeping,  like 
.  animal  matter ;  and  the  smallest  quantity  of  this,  or  the  least  tendency  to  it,  will  inoculate 
!  the  whole  tun  with  its  bad  condition. 

3218.  The  best  yeast  is  that  which  is  collected  at  the  top,  and  which  has  become  a  dense 
I  tough  froth,  formed  when  the  fermentation  has  been  a  good  deal  advanced.  What  has 
I  fallen  to  the  bottom,  or  the  ground  yeast,  is  not  so  poweiful. 

3219.  The  proportion  of  yeast  that  should  be  icsed  cannot  be  the  same  exactly  for  all 
1  cases,  for  it  must  depend  partly  upon  the  quality  of  the  beer  and  on  the  season :  in  most 
I  cases  a  larger  quantity  of  yeast  will  have  the  same  effect  as  a  higher  degree  of  heat  in 
exciting  the  fermentation,  and  a  smaller  quantity  will  be  equivalent  to  a  lower  temper- 

ature ;  but,  in  general,  a  gallon  for  four  barrels  may  be  stated  as  a  general  rule  when  the 
wort  is  from  60°  to  70°  ;  if  the  heat  be  greater,  something  less  may  be  sufficient.  If  the 
fermentation  is  too  languid,  more  yeast  must  be  added  to  revive  the  action,  without  which 
the  beer  wUl  not  only  be  deficient  in  spirit,  but  have  a  mawkish  taste  compounded  of  sweet 
and  bitter,  be  apt  to  fret  on  a  change  of  air,  and  be  peculiarly  liable  to  turn  sour.  Great 
care  must  be  taken  to  blend  the  yeast  intimately  with  the  wort. 

3220.  The  whole  having  been  well  mixed,  and  the  cover  put  on  the  vat,  fermentation  com- 
mences, in  from  three  to  five  hours,  according  to  the  temperature  of  the  mass.  A  few 

bubbles  may  be  seen  first  rising  in  the  wort,  and  these  collect  first  about  the  sides  of  the 
vat,  where  they  soon  form  a  kind  of  ring  or  line  of  froth  :  this  gradually  increases  in 
breadth,  advancing  by  degrees  towards  the  centre,  the  liquor  generally  becoming  turbid. 
At  length  the  whole  surface  is  covered  by  this  frothy  or  cream-looking  substance,  which 
increases  with  a  low  hissing  noise,  owing  to  the  breaking  of  the  numerous  au-  bubbles 
and  the  escape  of  the  carbonic  acid  gas  which  they  contain,  the  nature  of  which  has  been 
already  explained. 

3221.  As  the  fermentation  increases  in  activity,  the  froth  or  yeast  rises  higher,  and  is 
elevated  partially  in  little  pointed  forms  called  rocks  by  the  brewers.  The  yeast,  at  first 
white,  becomes  yellowish,  then  brownish  yellow,  or  rather  streaks  and  little  masses  of 
that  colour  coUect  upon  it ;  these  darker  parts  contain  the  bitter  principle  of  the  hop, 
and  when  it  is  not  desirable  that  this  shall  be  retained,  as  is  the  case  in  fine  ales,  the  brewer 
skims  it  off  that  it  may  not  mix  with  the  liquor.  About  this  stage  of  the  process  the  brewer 
perceives  a  peculiar  odour,  somewhat  of  a  vinous  nature,  called  by  the  workmen  by  the 
strange  name  of  stomach;  and  this  continuing  to  acquire  strength  till  the  process  is  finished, 
the  experienced  brewer  judges  by  it  partly  of  the  success  of  his  operation.  The  froth  at 
length  becomes  of  a  firmer  consistence,  being  composed  of  a  more  viscid  and  glutinous 
matter,  and  the  bubbles  do  not  break  so  soon,  but  form  larger  than  at  first.  The  whole  head, 
after  this  fennentation  has  continued  some  time,  begins  to  grow  flatter,  the  formation  of 
froth  lessens,  and  the  dense  viscid  substance  which  had  floated  by  its  means  would  fall 
into  the  liquor  if  it  was  not  skimmed  otf.  This  is  done  sooner  or  later,  as  the  brewer 
wishes  the  fermentation  to  continue  or  to  cease. 

If  he  is  desirous  of  continuing  the  fermentation,  he  will  sometimes  beat  back  the  yeast 
into  the  liquor,  and  mix  them  together,  which  operation  is  termed  rousing.  If  he  wishes 
to  check  the  fermentation,  or  considers  it  sufficient,  he  will  carefully  remove  the  yeast  by 
skimming  it  off  to  preserve  it  for  another  brewing.  As  soon  as  the  head  of  yeast  ceases 
to  rise,  the  first  fermentation  is  complete. 

3222.  When  the  yeast  is  first  added,  the  wort  is  turbid,  and  has  scarcely  any  degree  of 
transparency ;  but  as  the  fermentation  advances,  a  gradual  deposition  of  opaque  matter 
takes  place,  and  the  liquor  becomes  comparatively  transparent,  as  well  as  specifically- 
lighter,  in  consequence  of  the  spirit  produced. 

3223.  During  the  fermenlalion  in  the  tub,  the  tempera  ture  of  the  liquor  continues  to  increase 
till  it  be  a  few  degrees  warmer  than  when  it  was  first  put  in,  but  the  precise  increase 
depends  partly  upon  the  temperature  of  the  liquor  at  the  beginning,  partly  upon  the 
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quantity  of  it,  and  partly  upon  the  heat  of  the  weather.  In  very  large  breweries,  it  is 
said  to  rise  even  12°  or  1,')°,  but  perhaps  not  a  third  of  this  in  private  breweries. 

3224.  Any  sudden  check  to  the  fermentation  is  very  injurious,  often  occasioning  a 
cloudiness  in  the  beer  which  nothing  can  remove,  and  this  same  thing  happens  by  a 
ciiange  in  the  weather ;  such  alterations  will  aiFect  small  quantities  much  more  than  large 
ones,  and  therefore  changes  will  be  serious  in  small  brewings  that  will  not  be  much  felt 
in  those  on  a  great  scale. 

3225.  A  few  further  remarlis  on  the  difficulties  of  this  process  or  part  of  the  art  may  be 
■useful.  The  smaller  quantity  of  wort  to  be  fermented,  the  less  is  the  heat  excited  by  the 
process,  and  consequently  the  slower  the  fermentation.  If  the  fennentation  does  not  begin 
soon  enough,  or  is  too  languid,  the  fault  may  lie  with  the  yeast,  which  may  be  in  too  small 
quantity,  or  its  quality  may  not  be  good,  in  which  latter  case  it  may  be  necessary  to  pro- 

cure some  from  another  brewery,  though  this  is  an  evil  that  should  if  possible  be  avoided. 
If  the  quantity  is  too  small,  more  may  be  added,  from  which  little  inconvenience  can  arise 
compared  with  that  of  an  imperfect  fermentation.  Sometimes  sifting  a  little  flour  of  malt 
all  over  the  surface  is  of  use.  Too  languid  a  fermentation  may  also  be  owing  to  the  tem- 

perature of  the  wort  not  being  sufficiently  high  :  in  that  case  plunging  a  pail  full  of 
boiling  water  partly  into  the  wort  will  raise  its  temperature. 

If  the  quantity  of  yeast  be  too  great,  or  the  temperature  of  wort  too  high,  the  ferment- 
ation will  go  on  too  rapidly  and  there  will  be  danger  of  its  passing  into  the  acetous  stage : 

when  this  is  the  case,  everything  should  be  done  that  will  check  the  fermentation  by 
cooling  or  otherwise.  A  pail  of  cold  water  plunged  into  the  wort  may  be  tried:  the  doors 
and  windows  may  be  thrown  open.  Too  much  yeast  is  liable  to  render  the  beer  what  is 
called  yeast  bitter.  High  dried  malt  does  not  ferment  so  readily  as  pale  malt,  since  the 
starch  has  become  a  little  altered. 

3226.  With  respect  to  the  extent  to  which  the  fermentation  is  to  be  carn'erf,  this  will  depend upon  the  kind  of  liquor  to  be  brewed  :  in  ales  it  is  not  desirable  that  all  the  saccharine 
matter  should  be  decomposed  and  converted  into  alcohol,  because  they  require  other 
qualities  besides  strength  ;  it  is  requisite  that  they  should  have  a  certain  degree  of 
sweetness  and  viscosity  ;  therefore  the  fermentation  must  be  stopped  before  all  these  are 
destroyed.  On  the  contrary,  in  porter,  which  may  be  called  a  dry  malt  liquor,  sweetness 
is  not  wanted,  and  the  fermentation  is  carried  to  a  greater  length. 

Since  alcohol  or  spirit  is  lighter,  bulk  for  bulk,  than  water,  it  is  evident  that  the  more 
spirit  there  is  produced  by  the  fermentation,  the  lighter  the  wort  which  is  fermenting  will 
become  ;  this  lightness,  which  marks  the  quantity  of  alcohol  produced,  and  of  course  that 
of  the  saccharine  matter  altered,  is  called  by  the  brewers  attenuation ;  and  when  they 
speak  of  the  attenuation  being  carried  far,  they  mean  that  the  decomposition  of  the  sac- 

charine matter  has  been  effected  so  much.  The  weight  or  specific  gravity  of  wort  is 
greater  than  that  of  water,  just  in  proportion  to  the  addition  of  the  malt  extract ;  hence  the 
brewer  has  a  mode  of  measuring  this  strength  by  means  of  an  instrument  called  a  saccha- 
rometer,  and  by  the  same  instrument  he  can  determine  whether  he  has  carried  the  fer- 

mentation as  far  as  he  ought,  by  ascertaining  how  much  lighter  it  has  become.  This 
brings  scientific  brewing  to  a  much  greater  degree  of  certainty  than  it  could  attain 
without  the  use  of  this  instrument,  which  is  now  universally  employed  in  this  country  by 
professed  brewers. 

But  in  private  brewing  a  small  difference  in  the  strength  of  malt  liquors  is  of  less 

importance  than  in  a  manufactory,  where  a  great  part  of  the  profits  may  turn  upon  it. 
Neither  is  it  to  be  expected  that  this  practice  could  be  employed  generally  in  domestic 
brewino-  ;  and  thei-efore  we  have  not  introduced  the  description  of  the  instrument. 

3227^  Nothing  positive  can  be  said  with  respect  to  the  length  of  time  during  which  the 

fermentation  of  ale  lasts,  because  it  varies  considerably  according  to  the  heat  of  the  weather, 
and  the  degree  to  which  the  wort  has  been  cooled  down.  In  ordinary  domestic  brewing 

it  is  generally  completed  in  from  twenty  to  twenty -four  hours  ;  but  may  sometimes  require 

two  or  three  days.  In  Scotland,  in  the  great  breweries,  they  fement  very  slowly:  for  ton 

or  twelve  days,  aud  even  a  fortnight  or  three  weeks,  which  is  considered  by  some  as  a 
good  practice.  ,      ,  -j 

3228.  A  small  (/uantity  of  sugar  is  added  to  the  malt  by  some  brewers  when  they  consider 

the  natural  sugar  of  the  malt'  not  sufficient.  This  proves  sometimes  a  useful  addition, and  serves  to  increase  the  strength  of  the  liquor  without  the  risk  of  running  it  into  the acetic  state. 

SuBSECT.  a.  —  Cleansing  and  Barrelling. 

32''9  Wien  the  fermentation  appears  to  have  in  a  great  measure  suh.iidcd,  by  not  throwing 

up  any  more  yeast,  it  will  still  go  on  for  some  time,  but  in  a  much  more  quiet  and  l
ess 

obvious  manner,  a  few  bubbles  of  gas  rising  occasionally.  The  liquor  cannot  necom
e 

quite  clear  so  long  as  this  is  the  case,  since  loose  particles  of  the  dregs  or  subsided  yeast  
will 

continue  to  float  about.  Tlicre  is  still  some  fermentable  matter  remaining  in  the  liquid  
; 
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and  the  continuance  of  a  languid  ferraentatiou  would  soon  cause  the  ale  to  run  into  acidity 
if  the  wort  were  suiFered  to  remain  in  the  vat ;  the  yeast  whicii  had  risen  to  the  surface 
would  suhside  to  the  bottom,  where  part  of  it  would  be  dissolved  by  the  spirit  of  the  beer, 
and  it  would  communicate  an  unpleasant  bitter,  which  is  termed  by  the  brewers^  tjeast 
bitter. 

3230.  A  second  fermentation  is  therefore  necessary,  to  get  nd  of  the  remaining  fermentable 
matter  ;  and  this  process  is  performed  in  casks  or  barrels,  into  which  the  new  malt  liquor 
is  now  transferred  from  the  fermenting  tun.  This  second  slow  fermentation  is  by  the 

brewers  termed  cleansing,  because  the  beer  seems  to  be  cleansed  of  much  foul  matter,  which 
consists  chiefly  of  mucilage  and  exhausted  ferment,  part  of  which  subsides  to  the  bottom 
under  the  name  of  dregs  or  lees. 

3231.  As  the  yeast  ivorks  out  of  the  casks,  it  leaves,  of  course,  a  vacancy,  which  must  be 
filled  up  daily  by  beer  reserved  from  the  fermenting  tun  ;  and  when  the  discharge  of 
froth  has  ceased,  or  nearly  so,  which  will  be  in  about  a  week,  more  or  less,  the  bungs  are 
to  be  put  in,  and  well  secured.  A  slight  fermentation  continues  for  some  days  in  the 
closed  cask ;  when  this  has  ceased,  the  feculencies  begin  to  subside,  leaving  the  liquor 
quite  bright  and  clear. 

3232.  Transferring  liquor  from  one  vessel  to  another,  tenned  by  the  brewers  racking, 
always  forms  a  considerable  check  to  fermentation,  by  getting  rid  of  the  sediment,  or  lees, 
which  contains  a  great  deal  of  the  ferment.  In  this  case,  if  the  quantity  of  the  liquor  in 
the  fermenting  vat  be  so  considerable  as  to  fill  several  barrels,  it  is  evident  that  the  tem- 

perature will  be  reduced  by  its  being  divided  into  portions  ;  and  in  cold  weather  this 
check  is  sometimes  too  considerable,  since  it  is  necessary  that  the  fermentation  shall  still 
go  on  slowly  in  the  barrels.  When  this  is  the  case,  brewers,  a  little  before  racking,  rouse  or 
stir  up  the  yeast  and  wort,  to  revive  the  expiring  fermentation,  or  even  add  a  little  yeast. 

3233.  If  all  the  previous  processes  have  been  ivcll  managed,  the  beer  itself  will  absorb  all 
tlie  carbonic  acid  gas  that  is  genemted  in  the  inclosed  cask,  which  will  be  retained  by  the 
drink  from  the  mechanical  pressure  to  which  it  is  subjected  ;  and  this  will  constitute  that 
appearance  of  briskness  which  beer  should  have  when  just  drawn,  a  property  owing  to  the 
sudden  disengagement  of  the  gas  which  has  been  pent  up  in  the  liquor.  While  remain- 

ing in  this  state,  the  barrels  should  occasionally  be  examined  by  opening  the  vent  peg 
a  little,  lest  the  gas  shoidd  collect  in  too  great  a  quantity,  when  the  barrels  might  bm-st, 
an  accident  which  has  been  known  to  happen. 

3234.  In  a  few  months  ale  is  generally  fit  for  use,  though  some  is  kept  for  a  whole  year 
before  it  is  drunk  ;  and  it  continues  to  improve  all  that  time,  provided  it  has  strengtli  or  body 
enough,  and  it  is  kept  sufficiently  cool  to  prevent  its  passing  into  the  acetous  fermentation. 
The  slow  fermentation  is  some  security  against  this,  since  any  change  can  be  more  easily 
watched. 

3235.  It  is  essential  that  a  certain  portion  of  the  saccharine  matter  shall  remain  unfer- 
mented,  that,  by  its  slow  fermentation  while  keeping,  the  liquor  may  be  fed,  as  it  is  called  ; 
that  is,  supplied  with  slow  and  gradual  additions  of  alcohol  and  of  carbonic  acid,  to  pre- 

vent that  flatness  and  heaviness  which  would  ensue  from  the  loss  of  the  latter  principle. 
Should  it  happen  that  the  beer  appears  to  ferment  too  much  after  being  barrelled, 
another  racking  may  be  found  necessary.  By  repeated  rackings,  the  fermentative  matter 
may  be  got  rid  of,  and  such  beer  at  last  become  clear  and  transparent  ;  it  may,  if  bottled, 
remain  for  years  without  coming  up,  as  it  is  technically  called.  The  object  of  the  brewer 
should  be  to  produce  an  agreealile  beverage,  distinguished  not  so  much  for  absolute 
strength,  or  quantity  of  alcohol,  as  for  colour,  flavour,  transparency,  liveliness,  and  povi'er 
of  keeping  for  a  long  time. 

3236.  It  is  essential  that  the  casks  shall  be  kept  well  closed,  to  prevent  the  escape  of  the 
fixed  air  that  is  formed,  and  the  access  of  common  air.  We  have  stated  that  the  slow 
fermentation  in  the  casks  is  useful  in  forming  continual  small  quantities  of  carbonic  acid 
gas,  and,  as  this  is  absorbed  by  the  beer,  the  latter  is  always  saturated  with  it  ;  likewise 
what  little  vacant  space  there  may  happen  to  be  in  the  cask  above  the  beer  will  be  com- 

pletely filled  with  the  gas,  even  a  little  condensed,  which  will  prevent  more  from  being 
liberated,  or  even  formed,  because  there  is  no  space  for  it  to  expand  in,  on  which  ac- 

count the  slow  vinous  fermentation  is  long  kept  up,  and  so  long  as  this  does  exist  in  any 
degree,  the  acetous  cannot  begin  ;  but  when  the  surface  of  the  liquor  is  exposed  to  the 
common  air,  the  carbonic  acid  flies  off  as  soon  as  it  is  formed,  and  room  is  thus  given  for 
the  formation  of  more  ;  what  remains,  therefore,  of  the  vinous  fermentation  to  take  place 
is  soon  finished,  and  then  the  acetous  will  begin ;  in  other  words,  the  liquor  wiU  turn 
sour.  This  effect  may  be  easily  perceived  when  a  cask  is  tapped ;  for  the  beer,  brisk 
at  first,  after  a  time  gets  flat,  from  the  want  of  carbonic  acid,  and  if  it  is  not  all  used 
quickly  enough,  what  remains  sours. 

Bottling,  the  most  perfect  mode  of  preserving  malt  liquors,  is,  in  fact,  like  putting  the 
liquor  into  very  small  casks,  where  all  the  effects  arc  exactly  similar  to  those  just  described. 
See  further  on  this  subject,  under  "  Bottling  Beer,"  Sect.  X. 
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Skct.  IV, 

PRACTICAL  DIRECTIONS  FOR  BREWING. 

3237.  Having  noio  yiven  a  general  view  of  those  scientific  principles  upon  which  the  art  of brewing  should  be  conducted,  we  proceed  to  lay  down  such  plain  practical  directions  as  are 
necessary  to  be  attended  to.  We  have  already  pointed  out  how  much  brewing  requires 
the  knowledge  of  its  theory  ;  but  it  would  be  difficult,  perhaps  impossible,  to  draw  from 
the  mere  theory  of  an  art  the  best  modes  of  practice,  since  these  have  been  the  result  of 
long  experience,  not  by  one  only,  but  by  various  persons.  The  following  practical  direc- 

tions have  been  drawn  from  the  best  sources ;  but  we  have  already  stated  that  no  rules 
can  be  laid  down  that  can  serve  as  infallible  guides  in  all  cases ;  and  hence  we  would 
recommend  the  attentive  perusal  of  the  previous  section.  But  as  there  may  be  many  per- 

sons who  may  wish  to  brew  their  own  beer,  without  having  leisure  or  inclination  to  pay 
so  much  attention  to  the  theory  as  may  be  required,  we  have  endeavoured  to  render  this 
section  as  complete  a  guide  as  possible  by  itself. 

SuBSECT.  1.  — Explanation  of  Technical  Terms. 

3238.  In  every  trade  there  are  some  terms  peculiar  to  it,  consisting  of  the  names  of  parts 
of  the  apparatus  used,  or  of  particular  operations.  These  terms,  called  technical,  are  fre- 

quently unintelligible  to  those  not  belonging  to  the  trade,  and  throw  a  sort  of  mystery 
over  the  whole  practice.  This,  which  is,  perhaps,  in  some  degree  unavoidable,  impedes 
considerably  the  diflusion  of  knowledge,  by  creating  a  kind  of  cant  language,  which  is 
sometimes  resorted  to  for  the  purpose  of  concealing  the  processes. 

3239.  It  is  very  desirable  thai  these  terms,  often  very  unmeaning,  should  be  employed  as  little 
as  possible ;  but  in  the  meantime  we  propose  to  translate  the  brewer's  into  the  ordinary 
language,  or,  iu  other  words,  to  give  an  explanation  of  their  technical  expressions. 

Liquor  This  is  always  the  brewer's  term  for water,  —  a  word  which  he  never  uses. 
Pale  malt.  —  Malt  which  has  been  exposed  to  slight 

heat  only  in  the  liiln. 
Amber  malt.  —  Malt  which  has  been  exposed  to  a 

degree  of  heat  somewhat  greater. 
Brown  malt.  —  Malt  which  has  been  dried  so.much 

as  to  change  the  colour  of  the  grain  a  little. 
Patent  malt.  — MdiMihat  has  been  roasted  like  coffee. 
Slack  dried  malt  Malt  which  has  been  dried  in 

the  kiln  less  than  usual. 
Grist.  —  Malt  that  lias  lieen  ground  for  mashing. 
Goods.  —  The  brewer's  term  for  the  ground  malt  iu the  mash  tub. 
Mellowed  malt.  — That  which  has  been  exposed  to 

the  air  for  some  time,  and  wiiich,  consequently,  has 
imbibed  some  water  hygromctrically,  in  contra-dis- tinction  to  that  which  is  Iresli  from  the  kiln. 

Backs,  are  large  vessels  of  any  kind  intended  to 
hold  wort.  The  term  is  probably  a  corruption  of  the 
French  baque,  which  signifies  the  same  thing. 
Liquor  back  The  water  cistern  to  supply  the 

brewery. 
Liquor  copper  Copper  for  heating  water. 
ffori  copper.  —Copper  for  boiling  the  wort  and  hops. 
Mash  tun  or  tub,  —  Vessel  lor  infusing  the  malt. 
Masking  oars.  —  Sticks  for  stirring  up  the  mash. 
Masking  machines,  are  lised  in  great  breweries  for 

Stirring  the  mash. 
Tap  tree. — A  wooden  shaft  for  stopping  the  hole  in 

the  bottom  of  the  mash  tub. 
Setting  tap  Letting  off  the  sweet  wort. 
Underback.—  Vvssvl  to  receive  the  wort  when  let  off 

from  the  mash  tub. 
Hop  back  The  first  vessel  for  the  wort  to  cool  in. 

where  the  wort  is  drained  from  the  liops.  This  is 
also  sometimes  called  the  Jack  back. 
Coolers  Vessels  to  cool  the  wort  in. 
Gj/le  tun,  the  Jermcnting  tun,  or  fermenting  tub — The  vessel  in  which  the  lurmentation  is  carried  on. 

This  is  also  called  the  working  tun,  and  by  the  great 
brewers  squares,  from  their  form. 

Pilcking  the  wort  Setting  the  wort  to  ferment : 
applied  particularly  to  the  degree  of  heat ;  as  pitching 
at  7SO. 

Working. — Fermenting. 
Stomach.— A  strange  cant  term  used  by  the  workmen 

for  the  spirituous  odour  perceived  in  fermentation. 
— Sprinkling  hot  water  on  the  grains  to obtain  more  wort  alter  the  first  has  been  taken. 

Stillions  Vessels  to  receive  the  yeast  that  drains 
from  the  barrels:  this  name  is  also  api>licd  to  the 
supports  of  the  barrels. 

Store  vats — Large  vessels  for  keeping  malt  liquor  to 
supply  customers  from. 

Entire  gyles — When  there  is  only  one  kind  of  beer from  tlie  same  malt. 
Party  gyles — A  n.ime  used  by  the  excise  for  m.iking two  kinds  of  beer  from  one  malt. 
A  gyle  of  beer  The  whole  quantity  made  at  one brewing. 
Blinked — A  species  of  acetification  to  which  beer  is liable. 
Foxed — When  specks  of  white  mould  form  in  the 

wort  as  it  is  cooling. 
Yeast-bitter. — When  too  much  yeast  has  been  used, and  the  beer  is  rendered  too  bitter. 
Hacking  Transferring  beer  from  one  cask  to 

another,  to  get  rid  of  the  lees  or  sediment. 
Lengths. — A  term  used  by  the  brew  er  to  express  the 

whole  quantity  of  one  kincl  of  wort,  made  from  a  cer- 
tain quantity  of  malt. 

Making  up  lengths  Making  up  the  whole  quantity 
of  beer  of  a  certain  strengtli. 

Coming  vp  Beginning  to  ferment  again. 
Cleansing  The  second  or  slow  fermentation  that 

beer  undergoes  in  barrels  before  it  is  finally  put  into 
tlie  ca^ks. 

Bounds. — Large  vessels  like  hogshe.ids,  in  which 
brewers  transfer  the  porter  from  the  fermenting  v.ats, 
to  undergo  the  slow  fermentation  previous  to  its  being 
put  into  the  store  vats. 

Attenuation,  is  the  conversion  of  the  sugar  of  the 
malt  into  spirit,  and  the  consequent  reduction  of  the 
specific  gravity  of  the  fiuid  in  the  fermenting  tub.  from this  change. 

Briskness  of  ale  or  beer  is  that  st.nte  in  w  hich  there 
is  a  quantity  of  carbonic  acid  compressed  in  it,  which 
flies  olf  when  exposed  lo  the  air. 

Flatness,  is  the  want  of  the  last  quality. 
Neaviness,  seems  to  be  the  same  thing,  but  with more  alcohol. 
Fretting,  me.-ms  a  slight  fermentation,  by  which  the beer  becomes  again  turbid. 
Feeding  Ike  beer,  is  managing  so  that  there  shall  be 

some  saccharine  lelt  to  cause  a  slight  fermentation, 
which  gives  an  addition  of  alcohol  and  cirbonic  acid. 

llon.sing. — Stirring  up  the  beer  so  as  to  excite  tlie fermentation. 
Jleat  at  which  the  Itm  is  pitched — The  temperature 

at  which  tlie  fermentation  is  begun. 
Beliirn  Water  which  lias  been  pnt  to  the. grains 

after  all  the  wort  has  been  run  off  to  be  used  for 
another  brewing  instejid  of  water  alone. 
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ScBSKCT.  2.  —  Description  of  the  Vessels  and  Instruments  used  in  Brewing. 
3240.  There  are  certain  vessels  required  in  every  brewery ;  but  the  exact  kind  will 

depend  pai'tly  upon  the  opulence  of  those  who  brew,  and  partly  upon  the  scale  on  which 
the  operations  are  to  be  carried  on.  When  economy  is  not  so  much  an  object  as  to 
have  every  thing  very  complete,  considerable  ingenuity  may  be  employed  in  fitting  up  the 
brewhouse,  for  which  many  hints  may  be  obtained  from  the  practice  of  professional 
brewers.  In  smaller  establishments  more  simple  apparatus  will  be  found  suiEcient,  and 
in  many  cases  it  may  be  an  important  consideration  to  reduce  these  to  the  greatest  sim- 

plicity possible,  and  to  show  with  how  little  expense  and  trouble  brewing  may  be  effected. 
The  several  modes  have  their  particular  advantages,  and  every  individual  must  choose 
the  style  of  the  various  implements  which  best  suit  his  circumstances  and  convenience. 
In  our  description  of  the  apparatus,  we  shall  include  the  cheapest  as  well  as  the  most 
complete  kinds  for  private  brewing. 

3241.  Copper,  —  The  water  is  heated  in  a  copper  fixed  for  the  purpose,  if  the  brew- 
ing be  on  a  tolerable  scale,  or  in  a  portable  one,  if 

the  brewing  be  very  small ;  in  short,  the  size  of 
the  copper  must  depend  upon  the  extent  of  the 
establishment,  and  what  is  required.  Fig.  550.  is  a 
copper  set  of  the  smallest  kind.  In  the  best 
arranged  breweries,  the  copper  and  reservoir  of 
water  are  placed  at  the  upper  part  of  the  building, 
for  the  convenience  of  the  liquids  descending  lower 
and  lower,  from  one  stage  of  the  process  to  another, 
thus  avoiding  the  labour  of  raising  them  up.  But 
this  great  convenience,  the  advantage  of  which  will 
be  easily  comprehended  in  following  the  various 
parts  of  the  brewing  processes,  cannot  always  be 
obtained  ;  and  the  mode  of  arranging  the  vessels 
must  depend  very  much  upon  the  situation.  There 
is  sometimes  considerable  difficulty  in  preventing 
the  contents  of  the  copper  from  burning,  which,  if 
it  should  happen,  will  give  a  disagreeable  taste  to 
the  beer ;  an  improvement  has  been  employed  in 

great  breweries,  of  boiling  by  means  of  steam,  which  obviates  this  inconvenience. 
3242.  Tlie  mash  tub,  or  tun.    This  is  the  vessel  which  is  to  hold  all  the  ground  malt 

or  grist,  and  water  enough  to  make  the  infusion  of 
sweet  wort  for  ale.  It  should  be  large  enough  to 
hold  the  whole  of  the  wort  of  which  the  ale  is  made, 
and  all  the  malt :  there  should  likewise  be  room 
enough  besides  to  mash  in,  which  requires  at  least 
five  or  six  inches  in  depth,  that  is,  the  liquor  should 
not  reach  above  five  to  six  inches  from  the  edge  of 
the  mash  tub.  It  is  generally  made  of  wooden 
staves  fixed  by  hoops  of  iron  or  wood.  Jig  551.,  or 
a  porter  barrel  may  be  sawn  in  two  to  make  this 
and  the  fermenting  tub.  All  that  is  essentially 
necessary  is  to  have  a  tub  or  other  vessel  capacious 
enough  to  hold  the  malt  and  water  to  be  infused, 
with  a  contrivance  at  the  bottom  to  let  off  the  in- 

fusion or  sweet  wort  into  another  vessel.  For 
this  purpose  some  have  a  cock  fixed  near  the 
bottom  ;  but  in  cheaper  apparatus  a  spigot  and 

faucet,  a  b,  fig.  552.,  is  found  sufficient  for  those  who  cannot  afford  the  other.    This,  in 
the  common  one,  is  merely  driven  tight 
into  the  hole  in  the  lower  part  of  the 
tun,  and  the  peg  takes  out ;  but  this 
simple  contrivance  has  several  defects 
which  a  cock  is  free  from  :  the  wood 
is  apt  to  swell  with  the  hot  liquid,  and 
then  can  scarcely  be  moved  ;  also  in 
attempting  to  draw  off  the  wort,  it  will 
sometimes  issue  suddenly  and  scald 
the  operator.  An  improvement  is  to 
have  a  screw  cut  upon  the  faucet,  as 
ai  (/.    Sometimes,  to  keep  hack  the 
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Fig.  551. 

grains,  a  basket,  e,  is  placed  within  the  mash  tub,  into  which  the  spigot  and  faucet  is driven. 

3243.  A  simple  and  old  method  for  the  same  purpose,  used  in  many  farm,  houses,  is  the  following :  —  In  the middle  of  tlie  bottotn  of  tlie  mash  tub,  a,fig.  55,3.,  there  is  a  coniciU  liolc 
b,  about  two  inches  wide  across,  to  draw  the  wort  off  tlirouKh.  Into  tliis 
hoie  goes  a  sticlt  called  tlie  tap  tree,  c,  a  foot  or  two  longer  than  the  tub  is 
iiigli,  and  about  two  inches  thick,  and  tapered  for  about  eiglit  inches  upward 
at  the  end  th.it  goes  into  the  hole,  which  at  last  it  fills  up  as  closely  as  a 
cork.  Upon  the  whole,  before  any  thing  else  is  put  into  the  tub,  lay  a 
little  bundle  of  fine  birch  or  heath,  d  (straw  may  do),  about  half  the  bulk 
of  a  birch  broom,  and  well  tied  .it  both  ends.  This  being  laid  over  the 
hole,  to  keep  back  the  grains  as  the  wort  goes  out,  put  the  tapered  end  of 
the  stick  through  the  bircli  into  tlie  liole,  and  tlius  cork  it  up.  To  pre- 

vent the  bircli  rising  v/ith  the  stick  when  you  lift  it  up  to  let  off  the  wort, 
a  weight,  c,  must  be  plaeed  upon  the  birch,  and  tliis  is  best  done  by 
making  a  leaden  colhir  or  ring,  weighing  three  or  four  pounds,  to  slipover 
tile  stick,  and  slide  down  upon  the  birch.  Some  make  sliift  with  the  iron 
box  of  a  cart  wheel  ;  but  any  contrivance  will  do  tliat  will  prevent  the 
bircli  from  rising.  To  keep  the  stick  at  any  height  you  may  require.  aB 
you  are  driiwing  off  the  wort,  the  following  method  in.iy  be  employed:  — 
Take  a  rod  or  branch  of  ash,  hazel,  or  almost  any  wood  ;  let  it  be  a  foot 
or  two  longer  than  your  mashing  tub  is  wide  over  the  top  ;  split  it  down 
the  middle,  as  for  malung  hoops  ;  tie  it  with  a  string  at  each  end  ;  lay  it 
across  the  mashing  tub  ;  pull  it  open  in  the  middle,  and  let  the  upper  part 

of  the  wort-stick  come  through  it,  as  is  represented  at/.  Now,  when  you  raise  that  stick  to  let  the  wort  off, 
let  the  split  stick  close  upon  it,  and  by  its  spring  it  wili  hold  it  up  any  height  you  wisli  ;  but  this,  though  an 
old  contrivance,  is  one  which  would  scarcely  be  used  if  a  spigot  and  faucet,  wiili  a  wicker  basket,  which  oniy 
cost  eigliteen  pence,  can  be  got ;  still  it  is  useful  to  know  every  resource.  From  this  apparatus,  brewers  still 
term  letting  off  the  wort  setting  tap. 

3244.  Some  recommend  for  a  mash  tun  a  vessel  made  in  the  following  manner  : —  k. 
wooden  vessel,ai,^jf.  .554  ,  is  provided  with  a  double  bottom,  the  uppermost  one  being  pierced 

_c  with  holes.  A  pipe  or  trough,  e,  goes  down  from  the  top  to  the  space 
between  the  two  bottoms.  The  grist  being  put  into  the  mash  tun, 
water  of  the  proper  heat  is  poured  into  the  pipe,  and  it  descends 
into  the  space  between  c  and  d,  and  then  ascends,  by  hydrostatic 
pressure,  through  the  holes  in  the  uppermost  bottom,  c,  and,  com- 

ing into  contact  with  the  grist,  floats  it,  as  the  latter,  when  dry,  is 
specifically  lighter  than  water.  In  no  great  length  of  time, 
the  water  begins  to  be  absorbed  by  the  malt,  which  then  falls 
down.  The  use  of  the  two  bottoms  is,  that  the  wort  may  pass 
down  into  the  space  between  them,  and  be  drawn  off  clear,  and 
the  water  is  introduced  below  the  malt  instead  of  the  top,  to  avoid 

pressing  the  malt  into  the  holes  of  the  double  bottom,  and  thus  choking  them  up.  The 
mashing  tun  is  in  general  a  little  wider  at  top  than  at  the  bottom,  though  some  prefer  the 
contrary,  that  is,  widest  at  the  bottom,  to  prevent  the  grist  from  being  compressed  :  it 
need  not  be  quite  so  deep  as  it  is  wide  across.  The  holes  in  the  false  bottom,  if  in  wood, 
should  be  burned  with  a  hot  iron,  and  not  bored,  and  should  be  a  little  conical,  that  is, 
wider  below  than  above.  The  diameter  of  the  holes  at  the  upper  part  should  not  be  above 
an  eighth  of  an  inch. 

3245.  As  it  is  sometimes  the  case  that  a  quantity  of  the  grains  of  malt  will 
get  through  the  holes  in  the  false  bottom,  which  are  difficult  to  get  out,  except 
tills  bottom  be  loose,  some  prefer  the  following  contrivance  :  —  Four  pieces  of 
wood  bored  full  of  holes  are  nailed  together  in  the  form  of  an  obtuse  wedge, 
fig  S.'iS .,  and  tliis  is  placed  over  the  hole  by  which  the  mash  is  drawn  off.  This 
simple  apparatus  stops  the  grains  from  passing  out  as  effectually  as  a  double 
bottom,  and  as  it  is  merely  put  down  loose,  th&difflciilty  just  mentioned  is  ob- viated. It  is  necessary  to  state  that  tliis  perforated  wood  must  be  fixed  by  a 

hook  and  eye,  bolt,  or  some  such  contrivance,  to  prevent  its  floating.  Its  size  must  be  proportioned  to  the 
quantity  of  the  mash. 

3246.  A  strong  stand,  a,  fig.  S.'ie.j/or  the  mash  tun,  b,  if  large,  is  necessary  :  two  stools may  do  for  a  small  brewing.  The  stand  should 
be  high  enough  to  admit  of  a  tub  standing  under 
the  mashing  tun  to  receive  the  wort ;  but  it  should 
not  be  too  high,  or  it  will  increase  the  labour  of 
lifting  up  the  water. 

3247.  A  shallow  tub,  called  an  under-back,  c,fig. 
55G.,  is  placed  below  the  mashing  tun  for  the  wort  to 
run  off  into  when  drawn  from  the  grains.  Its  size 
is  proportioned  to  that  of  the  mashing  tun.  It  is 

a  best  to  be  large  enough  to  hold  all  the  wort  of  one 
mashing,  that  the  wort  may  not  be  cooled  by  being 

—  transferred  into  other  vessels  jirevious  to  boiling. 
But  some  make  .shift  with  it  of  smaller  size  and  collect  the  wort  into  the  fermenting  vat, 
until  it  can  be  boiled.    In  small  brewings,  a  good  sized  washing  ttib  will  do  very  well. 

.  Fig.  555. 

Fin- 556. 
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3248.  A  mash  stirrer.  Jig.  557.,  is  a  stick  rather  larger  and  stronger  than  a  broomstick, 
with  two  or  three  smaller  pieces  of  wood,  eight  or  ten  inches  long, 
put  through  the  lower  end  of  it  and  sticking  out  on  each  side. 
Three  or  four  sticks,  of  the  size  of  broomsticks,  may  be  also 
useful  occasionally  in  stirring. 

The  size  of  the  mash  tub  must  depend  in  some  degree  upon  the  mode  of  brew- 
ing. Ifonekindof  beer  be  intended  to  be  made  at  three  mashes,  for  every 

firkin,  or  nine  gallons  of  beer,  the  mash  tub  should  contain  fifteen  gallons. 
Thus,  if  two  firkins  of  either  ale  or  t.ible  beer  be  required,  then  the  mash  tub 
must  hold  thirty  gallons ;  and  if  one  firkin  of  ale,  and  two  of  table  beer  be 
wanted,  the  mash  tub  must  be  of  the  same  size.  But  if  the  brewing  is  proposed 
to  be  done  with  only  two  mashings,  employing  a  larger  quantity  of  water  in  the 
second  mash,  then  the  capacity  of  the  mash  tub  must  be  eighteen  gallons.  From 
these  data,  any  one  desirous  of  brewing  may  easily  fix  upon  the  size  of  the  mash 
tub,  when  they  have  determined  upon  the  quantity  they  intend  to  brew  at  one 
time.    This,  and  all  the  other  vessels,  may  be  furnished  by  the  cooper. 

3219.  An  economical  mode  of  procuring  vessels  for  a  small  brewing  is  the  fol- 
lowing:—  One  of  the  largest  sized  casks  sold  at  the  wine  merchants  maybe 

procured  ;  then  cut  ofl'  the  two  ends  about  a  foot  deep,  which  will  serve  for coolers  ;  and  a  bottom  may  be  put  to  the  middle  piece  to  serve  as  a  mashing  tub ; 
or  a  porter  barrel  may  be  sawn  in  two  to  make  a  mashing  tub  and  fermenting 
tub.  It  is  important  that  the  heat  should  be  prevented  from  escaping  from  the 
mash  tun  ;  and  it  should  therefore  be  kept  covered  with  thick  woollen  cloths,  or 
some  lid  of  a  non-conducting  kind. 

3250.  Coolers  are  flat  tubs,  trays,  or  other  vessels  for  the  purpose  of  cooling  the  wort 
before  it  is  fermented.  In  small  brewings,  common  washing  tubs  will  do  tolerably  well. 
Since  the  quicker  this  operation  is  performed  the  better,  there  ought  to  be  sufficient  pro- 

vision made  of  these  before  the  brewing  commences,  that  as  much  surface  may  be 
obtained  as  possible  :  the  fermenting  tun  may  serve  for  one. 

32.51.  In  considerable  breweries  the  coolers  consist  of  shallow  cisterns  made  of 
boards  well  jointed,  with  sides  raised  about  ten  inches  all  round  ;  and  the  wort  is 
put  into  these  only  about  two  inches  in  depth  ;  several  of  these  are  placed  at  some 
distance  above  each  other ;  often  in  the  upper  part  of  the  building  the  sides  are 
constructed  with  boards  placed  in  the  manner  of  a  Venetian  blind,  so  that  the  air 
has  a  free  passage  through  the  building.  In  some  cases,  where  there  is  a  great 
command  of  water,  they  make  the  wort  traverse  a  pipe  bent  or  twisted  in  form  of 
a  distiller's  worm,  or  in  any  other  convenient  mode,  which  is  placed  in  a  cistern  of cold  water.  In  one  brewery  they  have  long  used  an  apparatus  consisting  of  three 
concentric  cylinders.  558.  :  a  stream  of  cold  water,  pumped  up  from  a  well, 
passes  through  the  inner  one,  and  also  between  the  two  outer  ones :  the  interme- 

diate cylinder  conveys  the  wort,  which  being  every  way  surrounded  by  cold 
p.^  water  is  soon  cooled  without  being  exposed  to  the  air. 

In  domestic  brewing  such  Ingenious  methods  are  seldom  or  never  used  ;  but  as  cooling 
the  wort  is  often  a  matter  of  considerable  difficulty  where  the  space  is  limited,  it  is  a 
proper  subject  for  the  exercise  of  invention.  The  ordinary  method  is  to  get  together  all 
the  large  shallow  tubs  or  other  vessels  that  are  at  hand ;  but  in  private  brewhouses  of  a 
superior  kind,  shallow  fixed  cisterns  are  used. 

3252.  Care  should  be  taken  that  the  coolers^  and  indeed  all  the  vessels  employed  in  brewings  are  perfectly 
clean,  as  the  least  acidity  or  mouldiness,  remaining  from  a  former  brewing,  is  almost  sure  to  inoculate  the 
wort,  and  spoil  the  beer.  To  insure  this,  merely  washing  them  with  hot  water  is  not  always  sufficient,  par- 

ticularly if  they  have  lain  by  without  being  used  for  any  length  of  time.  It  will  then  be  necessary  to 
employ  some  substance  that  will  neutralise  and  destroy  any  acid  matter  that  may  remain,  such  as  potash, 
soda,  or  lime. 

3253.  The  fermenting  or  working  tun,  or  vat,  in  which  the  ale  is  fermented  or  worked, 
the  brewers  often  call  the  gyle  Urn.  In  a  complete  brewhouse,  this  is  a  large  tub  kept  on 
purpose.  In  brewing  on  a  small  scale,  any  tub  will  do  that  is  clean,  large,  strong,  and 
enough  to  hold  ale,  and  have  room  to  spare  for  the  head  of  yeast.  A  cask  deprived  of 
its  head  may  sometimes  serve  as  a  fermenting  tim  for  the  ale,  and  the  small  beer  may  be 
fermented  in  the  mash  tub. 

In  brewing  on  a  great  scale,  it  is  supposed  that  the  loss  of  a  certain  quantity  of  alcohol  which  escapes  with 
the  carbonic  acid  during  the  fermentation  is  an  object  worth  attending  to,  and  contrivances  have  been 
invented  for  fermenting  in  closed  vessels  to  prevent  it,  and  even  for  preserving  the  alcohol  that  would  be  lost. 
We  may  just  mention  that  the  fact  of  the  evaporation  of  the  iilcohol  js  proved  by  hanging  grapes  in  the  gas 
as  it  escaped  from  the  fermenting  tun,  by  which  they  acquired  the  taste  of  alcohol  as  if  they  had  been  pre- 

served in  brandy  ;  and  it  has  been  demonstrated  thiit  closed  vessels  afforded  worts  somewhat  stronger  than 
open  ones  ;  but  in  private  brewing  this  loss  from  fermenting  in  open  vessels  must  be  so  inconsiderable,  that 
it  cannot  be  worth  while  to  do  anything  farther  than  to  cover  the  fermenting  tub  with  cloths. 

3254.  A  hair  sieve,  or  a  wicker  basket,  through  which  to  strain  the  beer  from  the  hops 
must  be  provided. 

3255.  A  light  pail  or  two  should  be  kept  for  brewing  only,  that  they  may  be  perfectly 
clean  ;  also  a  wooden  bowl  with  a  handle  to  carry  liquor  from  one  vessel  to  another. 

3256.  A  tun  bowl,  or  large  funnel,  through  which  to  put  the  liquor  into  the  barrels  is 
1  necessary. 

3257.  The  casks  for  containing  the  beer  must  be  of  a  size  suitable  to  that  of  the  family. 
The  longer  the  beer  is  to  be  kept,  the  larger  the  casks  should  be,  as  it  thus  acquires 

■  strength ;  but  where  a  family  is  small  the  casks  ought  not  to  be  large,  as  they  would  be 

Pp 
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so  long  in  tap  that  the  beer  would  become  flat.  Casks  or  barrels  holding  eighteen  gallons 
are  most  convenient  in  general.  Each  cask  must  be  well  fitted  with  a  bung,  vent  peg,  &e. 
These  casks  should  be  kept  very  clean,  and  though  they  may  be  cleaned  by  good  rinsing, 
if  not  very  foul,  the  only  perfect  mode  is  by  taking  out  the  heads  so  that  they  can  be 
■well  scoured  with  a  birch  broom  to  remove  a  slimy  matter  which  forms,  and  which  rinsing 
alone  will  not  remove.  This  is  generally  done  by  the  cooper,  but  any  one  may  soon  learn 
to  do  it. 

The  iron  hoops  of  casks  should  be  kepf,  painted,  to  preserve  them  from  rusting.  Immediately  after  they 
are  empty,  the  vent  peg  should  be  fastened  down,  and  the  tap  hole  stopped  with  a  cork  well  fitted  and  ham- 

mered in,  to  prevent  the  access  of  air,  which  would  soon  cause  the  mouidiness  to  grow,  and  spoil  the  beer, 
not  only  of  one  brewing,  but  probably  of  several  successive  ones. 

3258.  Thermometer.  —  This  instrument  is  found  of  great  service  to  the  brewer,  and 
should  always  be  employed  where  accuracy  is  required.  It  will  be  found  particularly 
useful  to  those  who  have  not  had  much  experience  in  brewing,  and  who  are  unacquainted 
with  many  signs  and  symptoms  which  the  practised  brewer  avails  himself  of  By  it  the 
proper  heat  of  the  mash  is  regulated,  and  of  the  worts  when  drawn  from  the  mash  tun. 
It  points  out  when  the  worts  in  the  coolers  are  of  the  proper  temperature  to  begin  the 
fermentation ;  and  it  marks  the  progress  of  this  process  by  the  increase  or  diminution 
of  the  heat.  For  this  purpose  there  are  thermometers  of  great  length,  to  allow  of  their 
going  through  the  head  of  yeast  into  the  wort,  while  the  necessary  part  of  the  scale  is 
above  the  froth. 

ScBSECT.  3.  —  Construction  of  the  Brewhouse. 

3259.  In  small  establishments,  if  brewing  is  performed  at  home,  the  washhouse  is 
frequently  also  the  brewhouse :  but  where  it  can  be  atForded,  it  is  much  better  to  have 
the  brewhouse  a  separate  building. 

3260.  The  complete  mode  of  arranging  a  brewhouse  is  to  have  all  the  parts  so  disposed  that 
the  liquor  should  not  be  carried  from  one  place  to  another ;  but  it  should  flow  through 
pipes  by  descent  in  the  various  stages  of  the  processes,  so  as  to  occasion  as  little  trouble 
as  possible.  With  this  view,  the  water  cistern  should  be  in  the  highest  part  of  the  build- 

ing, and  below  should  be  the  copper ;  then,  in  a  descending  order,  the  other  vessels,  until 
at  last  the  beer  runs  into  the  casks  in  the  cellar.  Beer  may  be  conveyed  to  any  distance 
by  leathern  pipes  with  screw  joints. 

3261.  The  situation  for  tlie  brewhouse  should  be  airy  and  detached  from  the  house. 
There  should  be  a  plentiful  supply  of  water,  soft  if  possible.  It  is  desirable  to  separate 
the  place  for  boiling  and  mashing  from  that  for  cooling  and  fermenting,  to  prevent  the 
heat  of  the  boiling  from  affecting  the  cooling.  A  yard  is  best  for  cooling,  or  an  open 
shed.  The  mash  tun  and  underback  are  best  above  ground  ;  it  is  a  bad  way  to  have  the 
latter  sunk  below.  The  coolers  should  be  large,  and  should  communicate  with  each 
other.  Fans  or  refrigerants  are  useful  for  driving  off  the  steam,  and  cooling  the  wort : 
this  will  also  protect  it  from  foxiness,  which  stillness  is  apt  to  promote.  The  fermenting 
tun  should  be  insulated,  and  not  touch  the  wall  or  ground. 

3262.  Jn  the  great  breweries  the  various  apparatus  for  brewing  are  ingeniously  contrived, 
and  disposed  in  a  very  convenient  manner  for  operations  on  a  great  scale ;  but  few  of 
these  being  applicable  to  domestic  brewing,  we  omit  entering  into  any  description  of 
them  as  foreign  to  the  object  of  this  work ;  recommending,  however,  a  visit  to  one  of  these 
establishments  by  those  who  are  desirous  of  acquiring  an  enlarged  and  comprehensive  idea 
of  this  manufacture. 

3263.  Tlie  arrangement  of  a  private  brewery  is  not  unfi-equently  as  in  fig.  559.  a  is 
the  copper  supplied  with  water  from  a  cistern  above  ;  b  is  the  mash  tun,  served  with  water 
from  the  copper  by  a  pipe  ;  c  is  the  underback,  from  which  the  sweet  wort  is  pumped  up 
by  the  pipe  d  into  the  copper  to  be  boiled  with  hops :  from  thence  it  is  run  into  the 
cooler  e,  which,  when  the  brewery  is  considerable,  is  made  of  boards,  and  is  raised  upon 

strong  supports.  When  of  the  proper  temperature,  the  wort  is  sent  into  the  fermenting 
tun,/,  by  means  of  a  temporary  trough  placed  from  the  cooler.  After  the  fermentation 
is  over,  the  beer  is  drawn  off  into  the  casks  or  barrels  and  put  into  the  cellar. 

SuBSECT.  4.  On  purchasing  the  Materials  for  Brewing,  and  the  Quantities  required, 

3264.  The  general  nature  of  the  several  materials  necessary  for  brewing  malt  liquor, 

namely,  malt,  hops,  yeast,  and  water,  have  been  already  described.  A  few  words  may  be 
useful  on  the  mode  of  procuring  them. 

3265.  Malt.  As  much  of  the  quality  of  the  beer  must  depend  upon  that  of  the  malt, 

the  safest  plan  is  to  go  to  a  respectable  dealer,  on  whose  judgment  and  integrity  confi- 
dence can  be  placed. 



Fig,  659. 
For  the  character  of  good  malt  we  refer  the  reader  to  what  has  been  said  on  the  subject 

1  Section  V.  It  is  best  to  buy  it  unground  and  to  grind  it  at  home,  as  then  it  will  be 
ertain  not  to  be  adulterated.  It  is  cheapest  in  the  end  to  purchase  the  best  malt ;  for, 
3tting  aside  the  risk  of  having  the  brewing  fail  through  bad  materials,  the  quality  of  the 
eer  will  be  of  more  consequence  than  any  saving  in  the  malt. 
3266.  The  quantity  of  malt  must,  of  course,  be  proportioned  to  the  strength  of  the  beer 

equired  to  be  made.  The  average  strength  is  such  that  a  bushel  of  malt  will  give 
shelve  gallons  :  and  this  may  be  taken  as  the  most  useful  proportion  in  general,  and  the  one 
enerally  employed  in  domestic  brewing,  for  common  ale  not  intended  for  long  keeping. 
Brewers  reckon  that  one  measure  of  ordinary  ale  is  equal  to  two  of  table  beer :  there- 

jre  from  one  bushel  of  malt  may  be  brewed  twenty -four  gallons  of  table  beer,  supposing 
o  ale  to  be  made  ;  or  nine  gallons  of  ale,  and  six  of  table  beer,  or  six  gallons  of  ale,  and 
irelve  of  table  beer,  or  any  other  proportion  of  these  two  kinds  of  beer,  so  that  haJf  the 
umber  expressing  the  table  beer  added  to  that  expressing  the  ale  shall  make  twelve 
ullons. 
In  private  families,  strong  ale  is  sometimes  made,  as  much  as  a  bushel  and  a  half  to 

welve  gallons.  If  ale  be  intended  for  long  keeping,  it  will  be  requisite  to  allow  more 
han  a  bushel  of  malt  to  twelve  gallons.  If  weaker  ale  be  thought  sufficient,  less  malt, 
'crhaps  three  quarters  of  a  bushel,  may  do.  Taking  these  proportions  as  standards,  every 
•ne  may  choose  that  proportion  which  best  suits  their  taste  and  their  means.  In  private 
irewing,  the  table  beer  is  generally  made  from  the  malt  after  the  ale  has  been  extracted 
rem  it. 
3267.  It  is  to  be  understood  that  the  malt  is  to  he  measured  before  it  is  ground,  because  a 

lushel  of  malt  produces,  when  coarsely  ground,  one  bushel  and  a  quarter  of  grist,  and 
vhen  ground  fine,  the  increase  of  bulk  is  more  considerable.  If  the  malt  be  purchased  in 
:.  ground  state,  allowance  must  be  made  accordingly 
3268.  Hops. — The  same  observations  which  were  made  on  malt  will  also -apply  to  this 

ngredient.    The  best  is  the  cheapest. 
3269.  With  respect  to  the  quantity  of  hops,  this  must  depend  upon  several  circumstances  . 

P  p  2 
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upon  the  kind  of  malt  liquor  to  be  made,  the  quality  of  the  hops,  the  length  of  time  the 
beer  is  to  be  kept,  and  partly  upon  the  season  of  the  year  when  it  is  brewed.  One  pound 
of  hops  to  a  bushel  of  malt  is  the  usual  proportion  for  ale  that  is  to  be  kept  ;  that  is  the 
proportion  used  in  the  Edinburgh  ale.  The  stronger  the  ale,  the  more  hops  it  will  bear, 
and  if  the  ale  is  to  be  kept  long,  it  may  require  a  little  more.  Much  here  must  depend 
upon  the  taste  of  those  who  drink  the  liquor.  In  England  it  is  the  custom  to  use  rather 
more  hops  than  in  Scotland  :  Edinburgh  ales  have  the  least.  For  weak  ales,  a  pound  of 
hops  to  a  bushel  and  a  half  of  malt  may  be  used,  or  ten  ounces  of  hops  to  a  bushel  of 
malt ;  and  this  may  do,  if  the  ale  or  beer  is  intended  for  present  use,  and  is  not  to  be  kept 
long.  Ale  brewed  in  warm  weather  may  require  from  a  pound  to  a  pound  and  a  quarter 
of  hops  to  a  bushel  of  malt  ;  in  cool  weather,  throe  quarters  of  a  pound  will  generally  do. 
It  seems  to  be  the  fashion  at  present  to  have  beer  for  the  table  much  hopped,  and  very 
bitter  ;  for  this,  of  course,  the  proportion  of  hops  must  be  increased. 

3270.  Hops  vary  much  in  price,  according  to  the  kind,  the  season,  and  the  abundance  of 
the  crops.  Hops  may  be  grown  by  private  individuals  ;  but  before  picking,  drying,  &c., 
a  duty  to  the  excise  must  be  paid  of  l^d.  per  pound;  the  using  of  unexcised  hops 
renders  any  one  liable  to  a  penalty  of  50/. 

SuBSECT.  5.  —  Particular  Detail  of  the  Process  of  Brewing. 

3271.  Method  and  regularity  is  of  great  importance  in  conducting  every  kind  of  busi- 
ness, but  is  particularly  so  in  brewing  ;  for  as  the  principal  operations  are  begun  and 

finished  within  the  course  of  a  short  period,  any  neglect  or  hindrance  is  very  likely  to  be 
the  cause  of  marring,  if  not  of  spoiling  entirely,  the  whole. 

3272.  Before  beginning  to  brew,  everything  necessary  should  be  properly  prepared,  and  a 
great  deal  should  be  done  on  the  day  before  the  actual  brewing  commences:  the  ma- 

terials should  be  quite  at  hand  ;  the  various  vessels  be  in  a  proper  state  to  be  used,  and 
should  be  placed  in  proper  order  ;  the  copper  should  be  filled,  and  the  coals  provided  for 
the  fire. 

3273.  On  the  day  for  brewing,  the  copper  fire  is  to  be  lighted  early  in  the  morning,  and, 
while  the  water  is  heating,  tubs  may  be  filled  with  cold  water  ready  to  pour  into  the 
copper  for  the  second  mash.    When  the  water  boils,  it  is  to  be  poured  into  the  mash  tub, 
and  the  copper  should  be  filled  again.    The  nature  of  mashing  has  been  fully  described 
Sect.  III.  Subsect.  1. ;  and  the  quantity  of  water  employed  in  the  several  mashes  must  depend 
upon  the  proposed  strength  of  the  several  kinds  of  beer  to  be  made  ;  but  in  the  first  mash, 
an  allowance  must  be  made  for  the  quantity  of  water  which  the  malt  wiU  absorb  and  retain, 
and  so  much  must  be  poured  upon  the  malt,  over  and  above  that  of  the  wort  required,  to 
make  up  for  this.    Well-made  malt  absorbs  and  retains  water  in  the  proportion  of  six 
gallons  for  every  bushel  of  malt ;  therefore,  whatever  be  the  required  quantity  of  the 
first  wort,  water  more  than  this  in  the  proportion  just  mentioned  must  be  made  use  of. 
Besides  this  water  absorbed  by  the  malt,  something  will  be  lost  by  evaporation  in  boiling, 
cooling,  and  fermenting,  the  whole  of  which  together  will  amount  to  about  one-fifth  of  the  ; 
quantity  of  beer  required  to  be  made.  Suppose,  for  instance,  that  fifty-four  gallons  of  beer 
were  required  to  be  made  from  four  bushels  of  malt,  then  twenty-four  gallons  of  water  will  •. 
be  absorbed,  and  eleven  gallons  more  must  be  allowed  for  waste  ;  that  is,  twenty -four  and  : 
eleven,  or  thirty -five  gallons  extra  of  water  must  be  used  above  the  fifty-four  gallons.  This 
quantity  of  water  may  be  divided  between  the  two  mashes,  according  to  the  strength  re-  t 
quired  for  each. 

^      3274.  The  best  method  of  ascertaining  the  proper  temperature  is  by  using  a  thermometer; 
■  the  heat  of  the  water  should  depend  in  some  degree  upon  the  nature  of  the  malt,  and  like- 

wise upon  various  circumstances  which  have  been  ah-eady  explained  under  the  head 
*'  Principles  of  Brewing  "  Sect.  III. ;  and  it  is  impossible  to  fix  upon  any  absolute  degree 
of  heat  that  should  be  constantly  employed,  different  brewers  varying  in  their  practice 

several  degrees  from  each  other.  170°  by  the  thermometer  is  that  which  is  most 
generally  recommended  for  the  heat  of  the  first  mash,  when  pale  malt  for  ale  is  to  be 
brewed.    Some  brewers  use  a  higher  degree  of  heat,  175°,  or  even  180°. 

3275.  When  a  thermometer  is  not  tn  he  had,  or  where  persons  are  not  in  the  habit  of  using  it  (althoiieh  this 
is  very  easily  leiirnt),  the  method  employed  by  some  to  ascertain  the  right  heat  of  the  water  is  as  follows ;  k 
and  althougn  this  mode  is  far  from  being  accurate,  yet  it  is  much  better  than  none :  —  Put  the  water  into  the 
mash  tub  nearly  boiling,  and  wait  till  the  steam  has  gone  so  mucli  off,  that  you  can  see  your  face  clearly  in  the 
w.iter ;  or  else  draw  your  finger  quickly  through  the  water,  and  if  you  can  do  so  without  scilding  it,  the  heat  f 
Is  right.    It  is  very  obvious  tnat  neither  of  these  methods  can  be  very  exact;  but  much  good  ale  and  beer  has  ,' been  brewed  in  this  manner  by  those  who  have  had  experience.    Beginners  should  use  a  thermometer. 

3276.  Another  method  may  assist  in  gettitig  a  proper  heat  :— Mix  two  gallons  of  boiling  water  with  ont 
gallon  of  cold  water,  that  is,  water  of  the  heat  it  is  usually  of  in  moderate  weather,  the  mixture  will  be  about 
170°  of  the  thermometer.    It  must  l)e  observed,  thi\t  170°  is  the  heat  that  the  water  is  required  to  be  of  w  hen 
the  malt  is  .idded  ;  but  as  the  water  will  be  cooled  a  little  by  the  mash  tun,  it  may  be  run  in  a  few  degrees  t 
above  this,  to  allow  for  cooling  down  to  that  point.  1; 

3277.  //  is  best  not  to  put  the  fvlt quantity  of  icater  into  the  mash  tub  at  first,  but  only  st  * 
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lanuch  as  -will  serve  to  wet  the  malt  or  grist  thoroughly,  and  make  a  thick  mash.  The  malt 
^should  be  shaken  in  quickly,  and  a  second  person  should  stir  it  about  well  with  the  mash- 
idng  oar  or  stick  described  above.  The  malt  must  be  thoroughly  broken  and  mixed,  so 
tithat  there  are  no  clots  or  lumps,  on  the  same  principle  as  in  making  paste. 

In  this  state  the  mash  may  remain  for  a  few  minutes,  and  in  the  meantime,  having 
cgot  ready  more  water  of  the  proper  heat,  the  mash  tub  should  be  filled  up  to  the  proper 
iiheight  by  adding  the  remainder  of  the  water  by  degrees,  according  to  the  quantity  of  the 
aale  intended  to  be  made,  stirring  all  the  while,  and  mixing  the  whole  well  with  the  oars 

I'for  twenty  minutes  or  half  an  hour,  according  to  the  quantity  of  the  malt.  Some  sticks 
sshould  then  be  laid  over  the  mash  tub,  which  should  be  covered  with  cloths,-  sacks, 
hblankets,  or  old  carpets,  to  keep  in  the  heat,  and  the  whole  suffered  to  remain  quiet  for 
aabout  an  hour  and  a  half. 

3278.  When  it  has  remained  so  as  long  as  is  considered  necessary,  the  sweet  or  ale  wort 
sshould  be  drawn  off.  For  this  purpose,  the  cock  or  spigot  should  be  opened,  a  very 
llittle  at  first,  to  see  if  the  wort  runs  clear.  This  must  be  done  with  caution,  letting  the 
wort  run  with  a  small  stream,  lest  some  of  the  grains  or  floury  matter  should  come 
rwith  the  wort.  The  first  gallon  or  so  that  is  drawn  should  not  be  suffered  to  go  into  the 
uunderback,  but  should  be  put  into  a  bucket,  and  if  it  is  not  quite  clear,  it  should  be  re- 
t  turned  gently  into  the  mashing  tub,  and  a  little  more  time  allowed,  till,  by  several  trials, 
tthe  wort  is  found  to  come  clear  :  the  cock  or  spigot  may  then  be  opened,  and  the  whole 
rrun  off  into  the  underback.  If  the  heat  of  the  liquor  has  been  managed  judiciously,  with 
rrespect  to  the  quality  of  the  malt,  the  wort  will  run  perfectly  clear.  If  it  does  not  part 
ffreely  from  the  malt,  the  heat  has  been  much  too  high,  and  the  malt  has  been  subject, 
i  more  or  less,  to  the  accident  of  setting,  which  is  carefully  to  be  avoided,  since  this  is  irre- 
imediable,  and  the  brewing  runs  great  risk  of  being  totally  spoiled.  The  wort  should 
Ibe  about  the  temperature  of  from  140°  to  150°  when  it  runs  into  the  underback.  While 
tthe  wort  has  been  mashing  and  running  off,  as  much  water  must  be  boiled  in  the  copper 
aas  is  sufficient  for  the  second  mash,  scalding  the  casks,  &c. 

As  the  ale  wort  is  drawn  off  into  the  underback,  it  should  be  laded  into  the  fermenting 
t  tub,  by  means  of  the  bowl  with  a  handle,  to  be  ready  for  the  boiling,  if  the  underback 
i:is  not  large  enough  to  hold  the  whole  of  the  wort ;  but  if  there  is  a  second  copper,  it 
sshould  be  transferred  into  it  immediately,  which  is  the  best  practice. 

The  water  that  has  been  heating  in  the  copper  is  now  to  be  poured  upon  the  grains  for 
ithe  second  mash,  for  table  beer.  But  to  prevent  confusion  in  our  account,  we  will  leave 
tthe  second  mash  for  the  present,  and  follow  up  the  process  of  managing  the  wort  that  is 
tto  be  made  into  ale,  and  when  we  have  got  that  into  the  cellar,  we  will  then  return  to 
tthe  second  mash  and  the  preparation  of  the  table  beer. 

3279.  Hie  next  process  in  brewing,  after  making  the  first  mash,  is  boiling  the  sweet  or  ale 
vwort  with  hops.  In  our  "Principles  of  Brewing,"  we  have  shown  that  the  chief  use  of 
t  the  hops  is  to  coagulate  the  mucilage  of  the  wort,  and  to  communicate  an  agreeable 
laromatic  bitter  to  the  liquor. 

If  there  is  only  one  copper,  as  soon  as  it  had  been  emptied  of  the  water  that  was  boiled 
iiin  it  for  the  mash,  the  fire  should  be  damped  to  prevent  burning  the  copper,  and  a  little 
wwater  should  be  left  in  the  boiler,  to  cover  the  bottom. 

The  ale  wort  is  next  to  be  put  into  the  copper,  and  with  it  the  proper  quantity  of  hops, 
"well  rubbed,  and  separated,  or  previously  steeped  in  water  ;  and  great  attention  must  be 
ppaid  to  the  boiling,  to  prevent  the  liquor  boiling  up  suddenly.  The  hops  must  be  kept 
ddown  with  the  mash  stirrer,  and  be  well  broken,  and  at  last  they  will  subside  to  the  bottom ; 
tibut  care  must  be  taken ,  lest  the  latter  should  stick  to  the  bottom  of  the  copper,  which 
»wou!d  cause  them  to  burn  to,  and  infallibly  occasion  an  unpleasant  taste. 

No  certain  rules  can  be  given  for  the  time  the  boiling  is  to  continue  before  the  coagu- 
llation  may  be  expected,  as  that  will  depend  upon  the  strength  of  the  wort,  and  of  the  hops. 
^Strong  worts  will  generally  require  from  half  an  hour  to  three  quarters,  and  weaker  ones 
i^rom  two  hours  to  two  hours  and  a  half.  The  coagulation,  called  breaking,  is  observed 
tifirst  by  the  liquor  becoming  clouded  with  large  fleecy  flakes  which  appear  swimming 
labout  in  it.  When  the  boiling  has  contmued  for  some  time,  it  is  necessary  to  take  out  a 
^  small  quantity  of  the  wort  from  time  to  time  in  a  convenient  vessel  (a  large  glass  is  best)  ; 
t  the  liquor  will  at  first  appear  foul  and  turbid,  from  the  flakes  or  curdy  substances.  A 
iigreat  part  of  this,  being  heavier  than  the  wort,  will  subside.  When  no  more  subsidence 
t:takes  place,  and  the  wort  is  clear,  it  is  a  proof  that  it  is  sufiiciently  boiled ;  and  there  is 
lino  advantage  in  continuing  the  boiling  longer,  except  the  wort  be  found  too  weak,  and  it 
itis  thought  necessary  to  evaporate  some  of  the  water,  a  circumstance  which  it  is  desirable 
<  should  not  be  necessary,  since  that  will  dissipate  the  aroma  and  fine  flavour  of  the  hop  ; 
■  and  indeed  this  is  seldom  required,  except  when  a  mistake  in  the  quantity  of  the  water  is I  to  be  rectified. 

3280.  When  the  lime  fi>r  hniling  has  expired,  the  wort  must  be  carried  to  the  coolers, 
i  But  first  it  must  be  strained  from  the  hops.    In  large  breweries  this  is  done  by  passing 
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the  wort  into  a  vessel  -with  a  perforated  bottom,  called  the  hop-back ;  on  a  small  scale,  a portable  strainer  or  wicker  basket  will  do. 
■3281.  The  coolers  ouyht  to  be  in  sufficient  vumber,  and  may  be  placed  within  doors  or 

without,  in  the  open  air,  as  may  be  convenient ;  a  couple  of  sticks  may  be  laid  across  one 
of  the  coolers,  and  the  basket  put  upon  them ;  then  the  liquor,  hops  and  all,  may  be  put 
into  the  basket,  which  will  keep  back  the  hops  ;  the  liquor  should  be  of  the  same  depth 
in  all  the  coolers,  otherwise  the  wort  would  cool  unequally. 

It  is  most  convenient  to  have  the  coolers  below  the  level  of  the  copper,  that  the 
wort  may  run  into  them  by  a  pipe,  or  an  open  shoot :  but  if  it  is  not  convenient  to  have 
the  coolers  low  enough,  the  wort  may  be  pumped  up  into  them,  or  may  be  carried  to  them 
in  pails. 

3282.  77(6  quicker  the  wort  is  cooled  the  better,  which  makes  it  very  difficult  to  brew  in 
warm  weather :  and  it  is  very  important  to  cool  down  exactly  to  a  certain  degree,  since 
much  of  the  success  of  the  fermentation  or  working  will  depend  upon  the  heat  of  the 
wort  when  it  is  put  into  the  fermenting  tun.  The  heat  usually  cooled  down  to  is  70°, 
which  is  best  ascertained  by  a  thermometer  ;  but  those  who  brew  without  this  instru- 

ment determine  the  heat  by  putting  the  finger  into  the  wort.  It  should  feel  just 
warm,  gently  luhewarvi,  or  as  milk  just  drawn  from  the  cow.  It  may  be  weU  to  observe 
that  the  liquor  will  cool  a  little  in  removing  it  into  the  fermenting  tun.  If  the  wort  be 
cooled  too  slowly,  it  is  apt  to  contract  foxiness,  a  mouldiness  appearing  upon  the  surface 
that  gives  a  bad  taste  to  the  beer,  -which,  in  warm  weather,  is  very  liable,  in  this  stage  of 
the  process,  to  turn  sour. 

3283.  When  the  wort  is  sufficiently  cooled,  it  is  put  into  the  fermenting  tun,  and  now  is  the 
time  to  add  the  yeast,  to  excite  the  fermentation. 

3284.  The  quantity  of  good  solid  yeast  to  be  used  should  be  proportioned,  not  only  to  that 
of  the  wort,  but  also  to  the  heat  of  the  weather,  and  of  the  fermenting  liquor  (see 

"  Principles  of  Brewing").  One  quart  of  good,  stiff,  fresh  yeast  may  be  used  for  forty  gallons 
of  good  strong  beer  or  ale  wort  ;  and  one  pint  and  a  half  to  the  same  number  of  gallons  of 
small  beer  wort.  In  larger  or  smaller  quantities,  the  yeast  may  be  in  proportion.  If  the 
weather  be  cold,  rather  more  than  the  quantity  just  mentioned  may  be  applied ;  and  in  hot 
weather  it  will  be  prudent  to  diminish  the  quantity,  lest  the  fermentation  should  be  too 
rapid.  If  the  heat  of  the  fermentation  be  about  70°,  one  pound  and  a  half,  or  one  pound 
and  three  quarters  of  yeast  per  barrel  may  be  sufficient.  If  the  heat  be  about  60°,  then 
two  pounds,  or  two  pounds  and  a  half  of  yeast  will  be  required,  the  quantity  being 

increased  with  the  lowness  of  the  heat.  '  The  danger  is  the  least  of  employing  a  little  too much  yeast ;  imperfect  fermentation  is  worse.  It  is  of  great  importance  to  have  the  yeast 
good  and  fresh  ;  if  it  be  at  aU  tainted,  it  will  ruin  the  whole  brewing. 

328.5.  It  is  a  good  practice  to  set  the  yeast  to  ferment  a  little  before  it  is  wanted  in  a  bowl 
or  pail,  by  adding  to  it  a  portion  of  lukewarm  wort,  and  stirring  them  together,  putting  in 
more  wort  as  the  fermentation  pi'oceeds.  AVhen  this  mixture  is  decidedly  in  a  state  of 
fermentation,  it  is  to  be  poured  into  the  liquid  to  be  fermented,  and  incorporated  well  with 
it  by  stirring. 

3286.  The  degree  of  heat  in  the  wort  at  the  time  the  yeast  is  put  in  is  very  important  to  be 
attended  to.  This  may  be  from  60°  to  65°  or  70°  in  temperate  weather ;  but  the  exact 
degree  must  depend  partly  upon  circumstances  ;  and  as  the  heat  of  the  fennentation  will 
increase  after  a  little  time,  allowance  must  be  made  for  this.  In  general,  in  the  small  way, 

it  is  safest  not  to  have  the  heat  too  low ;  about  65°  may  be  a  good  medium  heat 
It  is  desirable  that  the  place  where  the  fermentation  is  carried  on  should  be  of  the 

right  temperature ;  if  the  air  should  be  about  55°  it  will  be  proper ;  any  cool  place 
in  summer,  and  any  warmish  place  in  winter.  If  the  weather  be  very  cold,  it  will  be 
useful  to  surround  the  fermenting  tub  with  sacks  or  other  cloths,  or  to  have  a  fire  in  the 
room.  This  is  the  more  necessary,  as  small  quantities  do  not  maintain  their  heat  so  well 
as  large ;  and  one  of  the  chief  difficulties  in  a  small  brewery  is  the  keeping  up  a  proper 
heat  in  the  fermenting  tub  whUe  the  fermentation  is  going  on.  AVlien  the  yeast  and  the 
wort  have  been  properly  mixed  together,  sticks  must  be  laid  across  the  fermenting  tub, 
and  sacks  ;  or  thick  cloths  laid  over  it  and  then  it  must  be  left  for  some  time. 

3287.  The  fermentation  having  fairly  commenced  is  denoted  by  the  appearance  of  very 
small  air  bubbles,  which  in  a  few  hours  will  increase  and  put  on  the  appearance  described 
in  Chap.  III.  Sect.  III.  Subsect.  4.  This  is  one  of  the  most  critical  periods  in  brewing, 
and  the  fermentation  requires  very  constant  attention.  The  frothy  head  of  yeast  will 

keep  rising  more  or  less  slowly  for  about  forty-eight  hours ;  but  the  length  of  time  for 
the  working  cannot  be  precisely  fixed,  as  it  varies  with  circumstances.  Whan  the  head 
of  yeast  has  risen  considerably,  and  assumed  a  uniform  appearance,  it  will  begin  to  sink, 
and  then  it  is  proper  to  skim  it  off.  This  skimming  should  be  repeated  every  few  hours, 
otherwise,  if  brownish  curdy  matter  which  is  now  seen  upon  the  yeast,  and  which  is  the 

intense  bitter  of  the  hop,  is'suifcred  to  fall  back  into  the  beer,  it  will  give  a  bitterness  and rankness  of  flavour  whicii  the  brewers  call  ycast-biller,  and  it  will  be  difficult  to  get  the 
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ibeer  bright  at  last  The  yeast  collected  by  skimming  should  be  put  into  a  larger  vessel 
I  than  is  necessary  to  hold  it  at  first,  as  it  will  swell  a  little  ;  it  will  contain  a  quantity  of 
!  beer,  which  will  separate  from  it  by  suffering  the  mixture  to  stand  for  a  day  or  two ; 
I  this  beer  may  be  added  to  what  has  been  fermented,  and  the  yeast  may  be  kept  for 
:  another  brewing,  and  for  baking. 

It  has  been  stated  that  the  heat  of  the  fermentation  regularly  increases  while  it  is  going 
I  on ;  at  first  very  slowly,  but  at  last  more  rapidly  before  it  declines.    While  the  heat 
■  continues  to  increase,  which  can  be  ascertained  by  the  thermometer,  we  may  be  certain 
1  that  the  vinous  fermentation  is  not  over ;  but  when  the  heat  no  longer  increases,  the  fer- 
1  mentation  is  probably  complete,  and  then  the  smell  of  the  ale  may  be  perceived.  When 
I  the  fermentation  is  at  its  height,  on  holding  the  nose  below  the  edge  of  the  fermenting 
I  tub,  the  fixed  air  disengaged  will  strike  extremely  sharp,  so  as  to  sting  the  nostrils  ;  but 
:at  the  close  of  the  fermentation  the  strength  of  the  gas  diminishes  considerably,  so  as  to 
I  feel  only  just  wann  in  the  nostrils.  The  ale  will  then  be  found  to  have  acquired  its 
I  proper  taste  and  smell ;  the  head  of  yeast  will  be  uniform  and  compact ;  and  there  should 
I  be  no  sweet  taste.  Should  the  fennentation  not  go  on  so  well  as  could  be  wished,  the 
1  reader  must  refer  to  the  article  "  Fermentation,"  Sect.  III.,  under  "  Principles  of  Brew- 
;  ing,"  with  a  view  to  discover  the  cause  and  the  remedy. 

3288.  It  is  an  essential  point  to  know  the  precise  time  when  the  fermentation  has  been 
I  carried  far  enough,  but  no  general  rule  can  be  given  that  will  apply  in  all  instances ;  it 
I  must  vary  according  to  circumstances,  and  here  experience  is  necessary.  Attention  is  to 
i  be  paid  to  the  head  of  yeast.  This,  when  the  fermentation  is  brisk,  begins  to  turn 
!  speedily  of  a  brown  colour,  and  compact  consistence,  so  that  it  would  fall  back  into  the 
i  beer ;  at  that  period  the  fermentation  is  nearly  complete.    If  the  beer  is  intended  to  be 
what  is  called  hard,  the  fermentation  must  be  continued  the  longer ;  but  if  the  beer  is 

■  -wanted  to  be  brisk,  the  fermentation  is  stopped  the  sooner. 
3289.  Particulars  of  this  kind  steadily  kept  in  view,  with  a  little  practice,  and  ordinary 

I  powers  of  observation,  will  enable  any  one  to  brew ;  but  after  all  the  directions  that  can 
be  given,  a  certain  degree  of  practice  with  skilful  persons  is  necessary. 

3290.  Some  allow  the  fermentation  to  go  on  a  Utile  longer  than  others ;  but  it  must  not  be 
.  completed  in  the  fermenting  tun,  otherwise  the  beer  would  soon  be  quite  flat  and  sour. 
When  it  sends  up  very  few  air  bubbles,  but  before  it  has  quite  ceased  working,  the 
liquor,  now  beer,  is  to  be  transferred  into  casks  where  the  fermentation  is  finished.  The 
fermenting  tub  may  be  uncovered  for  an  hour  or  two  before  the  beer  is  transferred  to  the 

•  casks,  or  tunned,  as  it  is  called.  The  beer  may  be  run  off  by  the  cock,  when  the  yeast 
will  remain  behind  ;  or  the  yeast  may  be  removed  from  the  top  with  a  large  flat  skim- 

mer or  ladle  with  holes.  Great  care  should  be  taken  that  none  of  the  yeast  finds  its  way 
into  the  casks,  which  would  endanger  a  fresh  fermentation  more  considerable  than  is 
required. 

3291.  The  fermentation  is  now  to  be  completed  by  the  sloiv  process  in  casks,  called  by  the 
brewers  cleansing,  when  a  great  deal  of  yeast  and  sediment  works  out  of  the  casks  that  other- 

wise would  prevent  the  beer  from  keeping.  The  casks  or  barrels,  which  are  supposed  to 

have  been  perfectly  well  cleaned,  are  placed  upon  low  stands  about  afoot  high,  called  a  ̂i'ffions, 
with  their  bungs  leaning  a  little  on  one  side.  They  are  filled  from  the  fermenting  tub  by 
means  of  a  funnel ;  and  in  general,  the  beer  is  suffered  to  be  quite  cold  before  this  is  done. 
The  casks  are  placed  in  the  cellar,  into  which  the.  beer  may  be  brought  down  in  buckets, 
or  sent  down  by  a  pipe,  and  they  may  be  kept  leaning  on  their  stands  by  means  of  wedges 
or  pieces  of  brick,  so  that  the  wort  that  works  out  may  run  into  pans  placed  below.  It  is 
essential  to  the  cleansing,  that  the  casks  should  be  kept  always  quite  full,  otherwise  the 
yeast  will  not  run  off,  and  then  the  beer  will  not  be  transparent.  To  effect  this,  every 
day  as  the  yeast  works  out,  they  are  filled  up  again  by  some  beer  which  was  reserved  for 
this  purpose  from  the  fermenting  vat.  When  the  casks  are  filled  up,  a  few  strokes  with 
a  mallet  on  the  hoops  will  cause  some  bubbles  of  air  to  escape,  and  leave  room  for  a  little 
more  beer  to  be  added. 

This  cleansing  of  the  beer  may  take  a  week  or  a  fortnight ;  and  what  beer  has  run  out,  after  being  sepa- 
rated from  the  yeast,  may  be  returned  into  the  ca.sk  again.  The  pans  placed  to  receive  the  yeast  should  be 

cleaned  daily.  If  the  beer  works  briskly,  the  filling  up  of  the  casks  should  be  done  every  two  or  three  hours 
at  least  for  the  flrst  ten  or  fifteen  hours  ;  after  that  term,  the  slow  fermentation  will  probably  in  some  degree subside,  and  they  need  not  be  filled  up  so  often. 

3292.  When  this  second  fermentation  is  over,  and  no  more  yeast  works  out,  the  casks  must 
be  righted,  or  placed  with  their  bung  holes  at  top,  and  secured  in  this  situation  by  blocks. 
If  the  fermentation,  instead  of  being  as  slow  as  is  proper,  is  too  considerable,  it  is  some- 

times found  necessary  to  rack  off  the  ale  into  other  casks ;  but  this  is  not  favourable  to  its preservation. 
3293.  The  casks  are  now  to  he  bunged  up  close.  A  bit  of  linen  is  put  round  the 

bung,  and  it  is  hammered  in  tight ;  the  vent  pegs  are  also  to  be  put  in,  but  they  should  be 
opened  occasionally  for  a  few  minutes  to  allow  the  gas  to  escape  ;  for  though  a  certain 
portion  of  this  is  essential  to  the  briskness  of  the  beer,  yet  too  much  will  prevenf  its  fininp P  p  4 
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The  beer  now  remaining  still,  the  impurities  will  subside,  and  if  the  brewing  has  been properly  performed,  nothing  more  is  necessary,  and  the  ale  or  beer  will  become  clear  in 
about  fourteen  days  without  any  other  attention.  Some  persons  recommend  putting  a handful  of  hops  into  each  cask  with  the  beer,  before  it  is  bunged  down  ;  and  it  is  said 
that  they  will  communicate  their  fine  aromatic  flavour  more  than  those  that  are  boiled 
with  the  wort.  There  is,  however,  some  danger  by  this  practice  that  the  hops  may  stop 
up  the  cock,  except  some  precaution  is  taken  to  prevent  it.  The  best  method  probably  is to  suspend  them  in  some  sort  of  netting. 

3294.  It  is  7iot  advisable  to  bung  up  the  casks  before  thisslow  fermentation  is  quite  finished : 
for  if  this  be  done,  the  beer  is  liable  to  fret  and  turn  sour.  So  long  as  there  is  a  head  of 
yeast  in  the  bung  hole,  there  is  no  danger  of  the  beer  becoming  flat,  since  the  carbonic 
acid  gas  in  the  cask  will  effectually  keep  out  the  common  air.  To  ascertain  when 
this  second  fermentation  is  quite  over,  and  the  cask  ready  to  be  bunged  up,  clear 
away  with  the  finger  all  the  yeast  inside  the  cask  round  the  bung  hole,  as  far  as  can  be 
reached,  and  then  lay  a  pjece  of  thick  brown  paper  over  the  bung  hole,  and  press  it  down, 
so  that  it  adheres  by  means  of  the  clammy  yeast.  Look  at  this  in  a  few  days,  and  if  the 
paper  is  burst,  or  is  wet,  it  is  a  proof  that  some  air  has  yet  to  be  disengaged,  and  that  the 
fermentation  is  not  quite  over.  When  this  does  not  happen,  the  beer  is  ready.  As  to 
the  length  of  time  the  ale  or  beer  is  to  be  kept  before  it  is  to  be  used,  that  must  depend, 
in  a  great  measure,  upon  taste. 

3295.  Mode  of  proceeding  with  the  second  mash,  or  the  brewing  qfthe  table  beer  In  describing  the  opera- 
tion of  mashing,  we  stated,  that  as  soon  as  the  water  of  the  first  heating  in  the  copper  was  poured  upon  the  first 

mash,  more  water  was  put  to  boil  for  the  second  mash  to  malce  the  table  beer.  The  quantity  of  this  water 
will  of  course  depend  upon  that  of  the  beer  to  be  brewed.  The  heat  of  the  water  is  made  about  5^  greater 
than  that  of  the  first  mash,  in  order  to  extract  as  much  soluble  matter  as  possible,  the  risk  of  setting  being 
now  in  a  great  measure  over.  This  mash  must  be  stirred  with  the  oars  for  about  half  an  hour,  and  it  should 
stand  an  hour  and  a  half.  A  sample  of  the  wort  should  then  be  taken  ;  the  wort  is  then  suffered  to  run  out 
till  it  cease,  or  nearly  so.  As  soon  as  the  copper  is  empty  again  (the  ale  wort  that  was  in  it  having  been  put 
into  the  coolers)  the  small  beer  wort  is  to  be  put  into  the  copper  with  the  hops  from  which  the  ale  wort 
has  been  drained  ;  and  some  persons  here  add  a  little  fresh  hops :  this  liquor  is  now  to  be  boiled  for  an  hour. 
In  the  meantime  the  mash  tub  should  have  been  cleared  of  the  grains,  and  the  basket  may  be  placed  on  some 
sticks  laid  across  the  mash  tub;  the  small  beer  wort  from  the  copper  should  be  poured  into  it  through  the 
basket.  When  sufficiently  cool,  it  must  be  set  to  ferment,  in  the  same  manner  as  ale,  but  using  a  larger 
proportion  of  yeast :  tliis  should  be  in  the  proportion  of  three  half  pints  to  thirty-six  gallons  of  small  beer. 
The  rest  of  the  management  of  the  table  beer  is  the  same  as  that  of  the  ale,  only  it  should  be  put  into  the 
casks  a  little  warm,  otherwise  it  will  not  work  in  them  as  it  ought  to  do.  The  table  beer  will  not  ferment 
so  strongly  as  the  ale,  nor  so  long,  and  may  be  put  into  the  cask  much  sooner  —  in  general  the  next  day  alter 
it  is  brewed,  and  it  will  be  ready  to  tap  in  a  few  days. 

3296.  Min  ing  the  worts  of  different  mashes  If  one  kind  of  malt  liquor  only  be  wanted,  the  dilTerent  mashes, 
whether  two  or  three,  are  mixed  together,  and  the  strength  of  the  mixture  determines  that  of  the  malt  liquor. 
If  more  than  one  degree  of  strength  be  required,  then  the  produce  of  the  several  mashes  are  kept  separate 
for  each  sort,  or  they  may  be  mixed  so  as  to  proportion  the  strengths  in  any  manner  that  may  he  desired. 
The  usual  practice  in  private  families  is  to  make  the  ale  from  the  first  mash,  and  the  small  beer  from  the 
second  ;  or  perhaps  tlie  first  and  second  mashes  are  made  into  ale,  and  the  third  into  small  beer ;  or  the  first 
into  strong  ale,  the  second  into  table  ale,  and  the  third  into  small  beer.  In  large  breweries,  the  mixing  of 
worts  to  make  up  a  desired  strengtli  is  a  matter  of  nice  calculation,  in  which  the  saccbarometer  is  of  essential 
use, 

3297.  If  there  were  as  many  coppers  as  mashes,  the  wort  from  each  mash  could  be  boiled  in  a  separate 
copper  as  soon  as  it  was  made,  and  kept  at  the  proper  temperature  till  they  could  be  mixed ;  but  when  there  is 
only  one  copper,  as  is  usually  the  case  in  the  small  way,  the  produce  of  the  first  mash  is  obliged  to  be  kept 
for  some  time  in  the  underback,  or  some  other  vessel,  because  the  copper  is  employed  in  heating  water  for 
the  second  mash  ;  and  although  this  vessel  is  covered  up  and  kept  as  warm  as  possible,  yet  there  is  a  risk  of 
the  sweet  wort  remaining  so  long  as  to  lose  much  of  its  heat,  and,  in  consequence,  of  its  beginning  to  change 
by  a  slight  kind  of  acetification,  which  will  be  very  injurious  to  the  beer ;  and  it  is  then  said  to  be  blinlnd. 
Two  coppers  would  obviously  prevent  this  accident.  Blinking  is  also  produced  sometimes  by  the  m.ish  being 
suffered  to  remain  so  long  as  to  cool  too  much  before  it  is  drawn  off,  or  by  the  heat  not  being  sufficiently  high 
at  first.  To  regulate  .ill  this  exactly,  a  thermometer  is  extremely  useful.  To  keep  up  the  heat  in  the  under- 
back,  where  the  wort  remains  for  some  time,  a  worm  with  steam  might  be  made  to  pass  through  it ;  the  con- 

densation of  the  steam  supplying  heat  to  the  wort.  A  common  tea-kettle,  properly  fitted  up,  would  furnish 
steam  sufficient  for  this  purpose. 

3298.  On  taking  a  review  of  the  processes  just  described,  and  the  multiplicity  of  circum- 
stances to  be  attended  to,  it  is  easy  to  see  that  brewing  is  an  operation  that  requires  con- 

siderable skill  and  dexterity  to  manage  it  with  complete  success.  The  goodness  of  the 
beer  will  depend  upon  the  quality  of  the  malt  and  hops ;  on  the  degree  of  heat  and  length 
of  time  employed  in  mashing  j  on  the  mode  of  boiling  the  wort ;  on  the  proper  manage- 

ment of  the  fermentation ;  on  the  precaution  used  in  tunning,  &c. ;  in  short,  every  part 
of  the  process  requires  nice  attention  to  the  proper  manner  of  performing  it  to  prevent 
failure.  Many  of  the  difficulties  can  only  be  overcome  completely  by  practice  and  per- 

sonal experience ;  but  these,  as  we  have  observed,  may  be  considerably  diminished  by 
attention  to  rules  drawn  from  the  experience  of  others,  and  by  studying  the  theoretical 

principles  of  the  art :  the  knowledge  thus  acquired  constitutes  what  is  denoted  by  the 
term  skill. 

3299  Professional  brewers  always  keep  a  Journal,  in  which  they  enter  regularly  every  circumstance  respecU 
Ing  each  brewing-  such  as  the  quantities,  temperature  of  the  water  in  each  mash,  and  fermentation,  all 
changes  observed,  &c.  This  is  a  very  useful  practice,  since  it  not  only  prevents  many  errors,  but  serves  as  a 
record  of  the  various  parts  of  the  process.  Such  a  book  would  be  equally  useful  m  domestic  brewing,  and  is 
much  better  than  trusting  all  this  to  memory.  Each  brewing  may  be  considered  as  a  set  of  experiments, 
which,  when  registered,  assist  raatcrhiUy  when  the  process  is  to  he  performed  again.  The  young  brewer 
»hould  anxiously  watch  each  operation,  carefully  mark  lis  success  or  failure,  and  should  apply  to  Ihe  various 
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;  appearances  he  may  observe  those  scientific  principles  which  he  has  learned,  and  not  whinnsical  and  unfounded 
r  reasoning. 

SuBSECT.  6.  —  Receipts  for  Domestic  Brewing. 

3300.  TTie  follotoing  are  receipts  hy  which  domestic  brewing  has  been  successfully  per- 
i  formed  on  a  small  scale,  and  which  will  help  to  illustrate  certain  variations  in  the  methods 
I  employed  by  different  persons. 

3301.  To  bretc  three  bushels  of  matt  into  ale  alone  This  quantity  of  malt  will  make  thirty-six  gallons  of 
ale.  Procure  a  cask  that  will  hold  thirty-six  gallons,  or  a  little  more,  and  put  as  many  pails  as  will  equal 
that  quantity  into  the  copper  to  boil.  When  brought  to  a  proper  heat,  put  half  of  it  on  the  malt  in  the  mash 
tub,  and  let  it  remain  the  proper  time,  having  covered  up  the  tub.  When  the  mash  has  remained  about 
three  hours,  run  the  wort  off.  Put  the  rest  of  the  warmed  water  on  the  mash  to  extract  a  second  quantity  of 
wort ;  let  this  remain  an  hour,  and  run  off  the  wort.  Add  some  more  water  to  allow  for  what  has  been  lost  by 
evaporation,  and  what  has  been  absorbed  by  the  malt,  to  make  up  the  quantity  of  thirty-six  gallons.  Mix  the 
worts  together ;  boil  the  usual  time,  and  add  the  hops.  When  the  wort  has  boiled  sufficiently,  cool,  and 
having  added  a  quart  of  yeast  put  the  whole  into  the  fermenting  vat.  The  time  of  fermenting  must  depend 
upon  the  weather,  and  other  circumstances.  When  the  fermentation  is  over,  put  the  ale  into  the  cask  for 
slow  fermentation ;  when  this  is  finished,  the  cask  must  be  bunged. 

3302.  To  make  ale  and  table  beer  from  four  bushels  qf  malt —  The  first  mash  will  make  the  ale,  and  the 
second  and  third  the  table  beer  :  these  are  to  be  fermented  separately.  To  the  mash  for  table  beer  ten  pounds 
of  sugar  may  be  added.  The  ale  may  be  boiled  with  four  pounds  of  hops,  or  more  if  it  be  preferred  rather 
bitter,  and  to  be  fermented  the  usual  time  according  to  circumstances  The  table  beer  is  to  be  treated  in  the 
same  manner.  After  this  they  should  be  put  into  casks  to  cleanse,  which  will  probably  require  fourteen 
hours  or  more.  About  two  pints  of  yeast  will  be  sufficient  for  the  whole  of  the  fermentation.  When  the 
cleansing  is  over,  the  casks  are  to  be  bunged. 

3303.  To  make  ale  ami  weak  table  beer  from  two  bushels  qf  malt.  —  Choose  pale  malL  Add  about  twenty 
gallons  of  water  sufficiently  warmed  to  the  malt  in  the  mash  tub.  Stir  well,  and  let  the  whole  remain  quiet 
for  an  hour.  Run  off  the  wort  clear,  and  it  is  to  be  observed  that  the  quantity  of  wort  will  not  equal  the 
quantity  of  water  poured  on  the  mash,  much  being  retained  by  the  malt.  Make  a  second  mash  by  adding 
fifteen  gallons  more  of  water.  Mix  the  two  mashes  together  for  the  ale,  and  add  twenty  gallons  of  water  for 
a  third  mash  for  the  beer.  The  ale  will  require  three  pounds  of  hops  to  be  boiled  with  it  for  twenty  minutes 
or  half  an  hour.  The  wort  is  then  to  be  put  into  coolers  cooled  down  to  96°,  and  then  fermented  by  a  quart of  yeast.  When  the  fermentation  is  finished,  cleanse  .is  before;  about  twenty  gallons  of  good  ale  will  be 
obtained.    The  wort  for  the  table  beer  must  be  treated  similarly. 

3304.  One  bushel  and  a  half  of  malt  is  a  convenient  small  brewing,  and  it  will  give  eighteen  gallons  of  ale, 
and  also  some  table  beer.  Much  smaller  quantities  may  be  brewed,  and  some  have  recommended  even  four 
^r  five  gallons ;  but  the  trouble  is  the  same,  and  the  larger  quantity  will  keep  best.  For  this  purpose,a 
copper  will  be  required  that  holds  at  least  twenty-two  gallons,  and  a  mash  tub  that  will  hold  about  twenty- 
eight  gallons  ;  also  three  nine-gallon  casks  will  be  required.  When  two  of  these  are  empty,  a  fresh  brewing 
may  be  begun.    The  expense  of  such  a  brewing  has  been  calculated  thus  :  — 

£ 

J. 

d. 
Copper  and  setting  - 

-  2 

10 0 
Mash  tub     .           .  - 

-  0 

14 0 
Two  pails    .           .  - 

-  0 

6 0 
Sieve  - 

-  0 

2 6 
Bowl          .            .  . 

-  0 

1 G 
Spigot,  &c.  -           -  . 
Three  nine-gallon  casks 

.  0 

1 0 

-  0 

18 0 

4 

13 

0 

The  mode  of  proceeding  is  so  exactly  the  same  as  we  have  described  that  we  need  not  repeat  it ;  and  the quantities  of  water,  hops,  may  be  in  proportion. 
3305.  Brewing  on  a  still  siniUler  scale  may  be  effected  ;  such  as  was  commonly  performed  by  the  agricultural labourers,  before  the  present  duty  was  laid  on  malt.  A  nine-gallon  cask  of  beer  may  be  easily  brewed  with very  few  utensils,  all  of  which  will  not  cost  more  than  forty  shillings  ;  a  portable  boiler,  a  mashing  tub  that answers  also  for  a  fermenting  tub,  and  a  shallow  tub  or  two  for  coolers.  If  the  boiler  is  portable,  the  whole of  the  brewing  may  be  dune  out  of  doors. 

Sect.  V. 

OF  VARIOUS   INGREDIENTS  SOMETIMES    ADDED  TO    MAIT   LIQUORS   CHIEFLY   FOR  THE PURPOSE  OF  ADULTERATION. 

3306.  Mall,  hops,  and  water  are  the  only  materials  permitted  by  the  legislature  to  be  used 
in  manufacturing  malt  liquor  for  sale  :  and  this  strict  enactment  was  made,  on  account  of 
a  practice  which  had  formerly  prevailed  of  their  employing  various  other  ingredients, 
some  of  which  were  destructive  to  health.  At  present  the  introduction  of  any  other 
substances  than  those  named  above  is  illegal,  whether  harmless,  or  highly  deleterious.  The 
public  brewer  is  thus  restricted  from  experimenting  on  various  improvements  that  might 
he  made  ;  nevertheless  the  regulation  is  salutary;  since,  were  there  no  other  reason,  the 
ignorance  of  some  brewers  and  retailers  of  the  properties  of  the  substances  they  might use  would  no  doubt  occasion  our  beverages  to  be  converted  frequently  into  poisons. 

3307.  From  common  report  it  is  generally  supposed  that  malt  liquors  which  are  retailed 
are  sometimes  adulterated  by  various  illegal  ingredients  ;  but  whether  introduced  surrep- 

titiously by  brewers  or  publicans  it  is  impossible  to  determine.  On  the  truth  of  this 
opinion,  we  do  not  pretend  to  decide,  and  we  believe  that  many  brewers  as  well  as  retailers 
are  too  conscientious  to  be  guilty  of  such  practices.  Some  substances  prohibited  are,  in 
small  quantities,  useful  in  correcting  defects  in  the  liquors,  and  are  innocuous  ;  others 
again,  if  introduced  at  all,  ai-e  so  with  fraudulent  views,  to  save  the  expense  of  the  proper materials  or  for  other  objects,  and  are  exceedingly  detrimental  ;  most  of  the  latter  are  of 
an  intoxicating  quality  and  injurious  to  the  human  constitution  ;  these  are  of  such  a  nature 
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that,  unfortunately,  they  can  scarcely  be  detected  even  by  the  chemist,  who  has  often  no means  ot  distinguishing  them,  when  put  into  malt  liquor,  from  what  belongs  to  the  hop  The bare  possibility  of  such  practices  furnishes  a  strong  argument  in  favour  of  individuals  brew- 
ing their  own  ale  and  beer,  by  which  alone  they  can  ensure  a  wholesome  beverage.  To  such a  height  had  the  evil  arisen,  before  it  became  a  subject  of  parliamentary  investigation  that the  providing  various  articles  for  the  purpose  of  adulterating  beer  had  become  a  distinct 

trade,  under  the  title  of  brewers'  druygist.  At  present,  we  had  hoped,  this  race  had  become extinct,  but  we  are  informed  that  it  is  still  a  common  practice  for  certain  persons  to  travel 
through  the  country  to  dispose  of  drugs  to  brewers  and  publicans.  This  prohibition  of 
certain  articles,  however,  does  not  extend  to  those  who  brew  for  their  own  consumption only,  and  not  for  sale ;  these  are  at  liberty  to  employ  any  materials  they  choose.  It  is 
very  proper  therefore  to  understand  the  nature  of  the  various  substances  which  have  been, 
and  which  still  are,  probably,  employed  on  occasion,  both  to  put  persons  on  their  guard, 
and  to  destroy  prejudices.  Such  of  these  prohibited  substances  as  are  harmless  may  be- 

come very  proper  subjects  of  experiment  with  the  domestic  brewer,  who  may  be  desirous of  making  an  improved  beverage. 

3308.  We  Tnay  divide  these^ingredients  into,  1.  those  which  were  employed  to  commu- nicate a  bitter  or  other  desirable  taste  to  beer,  in  order  to  qualify  the  natural  sweetness  of 
the  malt  ;  2.  those  which  were  added  for  the  purpose  of  increasing  the  intoxicating 
properties  of  the  liquor  ;  3.  those  intended  to  correct  acidity  j  4.  those  used  in  fining; 
5.  substances  used  for  colouring. 

3309.  It  was  a  very  ancient  practice  to  infuse,  in  leverages  fermented  from  grain,  certain 
bitter  and  aromatic  herbs,  partly  for  their  flavour,  and  partly  from  their  supposed  medicinal 
properties  ;  and  thus  we  read  of  spiced  and  herb  ales.  Many  of  these  materials  were  of  a 
bitter  nature,  which  was  found  useful  to  correct  the  luscious  sweetness  of  the  malt,  and  such 
were  found  also  in  general  to  make  the  liquor  keep  longer.  Hence  it  has  been  generally 
supposed  that  this  preserving  property  was  owing  to  the  bitter  principle  ;  this,  however, 
as  we  have  already  observed,  does  not  appear  to  be  evident. 
•  3310.  The  bitter  of  different  plants  is  not  uniformly  the  same  kind  of  substance ;  all  plants  do 
not  contain  the  astringent  principle  which  coagulates  the  mucilage  of  wort,  which  is  the  part 
most  liable  to  become  sour.  Such  vegetables  as  possess  both  the  bitter  and  astringent  prin- 

ciples are  peculiarly  fitted  for  making  beer ;  but  none  of  them  are  found  to  be  superior,  or 
even  equal  to  the  hop.  Some  of  them,  however,  are  tolerable  substitutes,  and  are  employed 
in  various  places. 

T/ie  common  box  {Buxus  sempervirens)  is  much  used  in  all  the  beer  brewed  in  Paris  at  the  present  time, 
as  has  been  lately  stated  by  M.  du  Petit  Thouars  in  a  communication  to  the  Philomatic  Society.  Box-wood 
contains  a  powerful  sudorific  principle,  with  a  bitter  taste,  which  has  lately  been  separated,  and  is  known  by 
the  name  of  Buxiana;  (Bull.  Univ.)  In  some  parts  of  France,  as  well  .as  in  Germany,  the  ton  of  the  common 
broovi  is  employed  ;  and  this,  as  well  as  heathy  has  been  used  from  time  immemorial  in  Norway.  Sweden, 
and  the  north  of  Scotland.  All  these  possess  the  astringent  principle.  In  England,  mugutort  and  worm- 

wood, though  less  proper  as  preservatives,  being  chiefly  bitters  only,  have  been  used  formerly.  It  is  said  that 
the  foreign  bitter,  quassia,  and  likewise  gentian,  are  employed  at  present  in  the  porter  breweries. 

Quassia  is  the  wood  of  a  plant  that  grows  in  the  West  Indies  ;  and  the  decoction  is  much  used  in  medicine 
as  a  useful  tonic.    The  active  principle  is  intensely  bitter,  and  is  called  quassina. 

Gentian  is  the  root  of  the  Gentinnca  lulea,  a  plant  u  hich  grows  very  abundantly  in  the  Alps,  Pyrenees, 
atid  Apennines.  The  bitter  extracted  from  them  is  intense,  and  proves  an  excellent  tonic,  being  found 
particularly  applicable  in  such  diseases  as  require  the  combination  of  bitters  and  chalybeates,  as  in  cases  of 
direct  debility.  It  is  in  no  way  poisonous,  but  it  cont.ains  a  saccharine  principle,  which  causes  it  to  ferment 
rapidly  and  spoil ;  therefore  it  does  not  contribute  to  the  preservation  of  beer,  though  it  gives  it  bitterness  ; 
and  it  is  a  mistake  to  suppose  that  it  is  a  good  substitute  for  hops. 

Calamus  aromalicus  is  a  plant  of  a  spicy  bitter  taste,  formerly  used  in  aromatic  tinctures,  for  medicinal 
purposes,  and  wliich  has  been  employed  to  supersede  hops  ;  it  grows  in  this  country,  and  is  collected  for  the 
use  of  brewers  and  distillers. 
Wormwood  and  hureliound  are  likewise  used,  it  Is  said,  to  diminish  the  quantity  of  hops. 
Catechu,  absurdly  called  Terra  Japonica,  has  been  used  with  success  by  some  brewers  for  the  purpose  of 

more  eflectually  precipitating  mucilaginous  matter  in  beer,  which  it  does  from  containing  a  powerfully  bitter 
and  astringent  principle.  It  is  an  Innocent  substance  employed  in  medicine  as  a  tonic,  and  is  an  extract 
prepared  in  India  from  a  plant  called  Acacia  Catechu  ;  it  is  there  chewed  with  the  betel  nut. 

Aloes  are  said  to  have  also  been  used  ;  but  they  arc  very  improper,  being  powerfully  cathartic. 

3311.-  But  the  most  objectionable  of  the  substances  used  in  adulterating  malt  liquors  are 
those  narcotics  intended  to  increase  their  intoxicating  quality.  These  are  all  pernicious, 
and  the  following  list  is  truly  frightful ;  it  is  to  be  hoped  that  they  are  now  seldom  em- 
ployed. 

Nux  vomica  is  the  fruit  of  a  tree  called  Strychntis  Nnx  Vomica,  which  grows  in  the  Indian  archipelago. 
The  seeds,  which  cont!\in  the  active  principle,  are  extremely  bitter.  They  cont.ain  a  considerable  quantity  of 
slri/clmia,  tlie  most  deadly  known  poison,  excejjt  prnssic  acid.  Strychnia  is  so  intense  a  bitter  thai  one  grain 
of  it  dissolved  in  eighty  pounds  of  water  produces  a  bitter  solution.  A  sixth  part  of  a  grain  is  sufficient  to 
kill  a  dog.  ,  , 

St.  l^nalivs's  lican,  or  bitter  bean,  is  the  seed  of  an  East  Indian  plant  (Slrychnus  St.  Jgnatit).  It  contains 
19  parts  in  1000  of  strychnia. 

Cocculus  Indicus  is  the  berry  of  the  Menispcmmm  cocctilm  ;  It  contains  a  bitter  intoxicating  subsUnce 
called  picnitoxinc,  and  so  violent  a  poison  that  ten  grains  will  kill  a  dog  in  a  very  short  time.  A  great  deal  is 
brought  from  India ;  and  no  other  use  is  known  for  it,  except  in  the  .adulteration  of  beer.  It  is  certain  that 
this  has  been  employed  in  porter  from  evidence  given  before  a  committee  of  the  House  of  Commons. 

Grains  nf  Paradise  is  another  similar  substance,  said  to  be  Largely  employed  for  the  same  purpose. 
Opium  18  a  substance  tlie  narcotic  qualities  of  which  ai  u  well  known :  it  api)ears  In  the  list  of  intoxicating 

ingredients 
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Tobacco  is  said  to  be  used  In  beer  In  some  way,  from  Its  narcotic  or  other  properties.   It  is  very  Injurioui 
when  taken  into  the  stom.ich.  .j   ,     .   u     '  j 
Bohemian  rosemary  and  henbane  are  two  poisonous  substances  said  also  to  be  used. 
Some  other  substances  are  said  to  be  employed  by  brewers  occasionally,  to  give  some  particular  flavour! 

or  to  correct  defects  ;  as  ginger,  coriander  seed,  carraivay  seeds,  &c. 

Bi/  the  use  of  these  narcotics,  weak  malt  liquor  has  been  made  to  imitate  strong  porter, 
constituting  a  beverage  extremely  improper.  It  is  true  that  a  very  small  quantity  of  any 

of  these  poisons  may  be  taken  internally  -without  danger,  and  are  even  employed  in 
medicine ;  they  should,  however,  be  confined  to  the  materia  medica,  and  only  used  under 
the  direction  of  a  skilful  physician,  but  by  no  means  mingled  with  our  common  drink  ; 
and  there  is  little  doubt  but  that  the  stupefying  effect  of  some  malt  liquors  is  owing  to 
their  adulteration  with  some  of  these  deleterious  ingredients.  Unfortunately,  too,  very 
few  of  these  poisonous  vegetable  drugs  can  be  detected  by  the  chemist  ;  and  are  only 

recognised  by  the  stupefying  and  injurious  effects  which  they  produce.  Mineral  adul- terations can  be  detected,  such  as  copperas,  sulphuric  acid,  lime,  soda,  potash,  &c. 
That  great  quantities  of  these  deleterious  ingredients  are  imported  we  learn  from  official 

returns,  from  which  it  appears  that  in  one  year  there  were  brought  into  the  kingdom  no 
less  than  154,864  lbs.  of  cocculus  indicus,  140  tons  of  quassia,  218,624  lbs.  of  gentian  root 
and  nux  vomica. 

3312.  Various  materials  employed  to  correct  the  acidity  of  beer  and  other  liquors  will  be 
described  when  treating  on  the  management  of  the  beer  cellar.  Sect.  VIII.  These  are 
all  alkalies  and  alkaline  earths,  and  are  in  themselves  harmless ;  as  carbonate  of  soda, 
chalk,  whiting,  egg  shells,  pounded  oyster  shells,  and  marble  dust. 

3313.  SubstMwes  used  for  fining  are  described  in  Sect.  IX.  "  Fining ; "  they  are,  isinglass, 
white  of  eggs,  and  hartshorn  shavings. 

3314.  For  colouring  only  burnt  or  roasted  malt  is  allowed  to  be  used  by  the  brewer: 

this  has  been  already  described  under  "  Malt." 
Burnt  sugar  was  employed  by  the  brewers  formerly,  and  may  still  be  in  domestic  brewing.  There  are  two 

modes  of  preparing  it.  One  is  to  boil  the  sugar  in  an  iron  vessel  till  it  becomes  a  thick  syrup,  perfectly  black 
and  extreme^  bitter.  The  other  method  is  to  boil  the  sugar  to  a  middle  state  between  sweet  and  bitter.  To 
both  these  preparations  it  is  necessary  to  add  lime-water  before  they  are  suffered  to  cool  in  the  pot,  in  order 
to  bring  them  to  a  proper  temper,  as  without  this  they  would  become  hard  dry  burnt  substances ;  but  no 
water  must  be  put  to  them  before  they  are  sufficiently  burnt.    Liquorice  is  probably  also  used  for  its  colour. 

3315.  Beer  hearting  Among  the  adulterations  of  porter  ought  to  lie  reckoned  what  is  thus  termed.  One 
of  the  qualities  of  good  porter  is,  that  it  should  bear  a  fine  frothy  head,  since  professed  judges  of  this  beverage 
would  not  consider  it  as  perfect  without  this  requisite,  although  it  might  possess  all  the  other  properties  of 
good  porter.  Genuine  porter,  fresh  drawn,  wlien  poured  from  one  vessel  to  another,  exhibits  on  its  surface  a 
close  creamy  foam  or  head,  which,  when  blown  aside,  instantly  closes  again  ;  but  if  the  porter  is  too  weak, 
pcrh.ips  from  an  adulteration  with  small  beer,  this  head  is  deficient.  Some  publicans  have  endeavoured  to 
conceal  this  poverty  by  laying  on  the  surface  of  the  beer  when  just  drawn  a  spoonful  of  an  artificial  heading 
made  by  whisking  a  solution  of  isinglass  in  sourish  porter.  This  contrivance,  however,  does  not  effectually 
answer' its  Intended  purpose,  as  it  may  be  distinguished  from  the  genuine  head  by  Its  not  closing  of  itself when  blown  aside.  A  kind  of  hciding  that  cannot  be  detected  in  the  same  way  is  made  by  adding  to  every 
barrel  of  beer  half  an  ounce  of  a  mixture  composed  of  green  vitriol  (sulphate  of  iron),  alum,  and  salt.  This 
imparts  also  a  degree  of  astringency  to  the  beer,  which  porter  drinkers  sometimes  prefer.  So  small  a  quantity 
of  these  salts  is  perhaps  not  injurious  to  health  ;  the  same  salts  are  found  in  many  mineral  wiiters  used  as 
medicine  ;  yet  we  should  object  to  any  mineral  water,  however  weak,  as  a  constant  beverage  ;  and,  besides, 
this  enables  the  publican  to  conceal  a  real  defect  in  his  beer.    The  law  prohibits  this  practice. 

3316.  To  detect  sidphate  of  iron  in  beer.  — Fill  two  wine  glasses  with  the  suspected  beer; 
place  them  in  a  good  light,  and  into  one  of  these  put  a  few  drops  of  a  decoction  of  galls ; 
stir  this  well,  and  observe  if  the  colour  of  the  beer  is  changed  on  comparing  it  with  the 
other  glass  ;  if  the  colour  is  blackened  by  the  addition  of  the  galls,  this  is  a  proof  that 
the  beer  contains  iron ;  and  if  the  beer  remains  for  four-and-twenty  hours,  probably  the 
iron  will  be  more  distinctly  manifested  by  the  deposition  of  a  blackish  sediment. 

Salt  is  likewise  sometimes  put  into  ale  on  account  of  the  taste,  which  pleases  some  palates,  and  it  is  said  to 
excite  thirst.    It  does  not  appear  to  be  a  useful  addition. 

Sect.  VI. 

ON  THE  VARIOUS  KINDS  OF  MALT  LIQUOR. 

3317.  A  great  variety  of  fermented  liquors  have  been  prepared  from  malted  grain  in 
different  period.i  and  in  various  places  :  but  our  object  at  present  is  only  to  consider  such 
as  belong  to  this  country,  briefly  touching  upon  those  which  are  made  upon  the  Continent. 
Perhaps  we  cannot  render  this  subject  more  intelligible  than  by  prefacing  it  by  a  slight 
sketch  of  the  history  of  our  malt  liquors,  without  attempting  the  depths  of  antiquarian 
research,  for  which  indeed,  like  many  of  our  domestic  habits,  the  materials  are  extremely 
scanty. 

SuBSECT.  1  flistory  of  Malt  Liquors. 

3318.  The  particular  mode  in  which  barley  and  other  farinaceous  grains  were  originally 
employed  in  fermentation  is  unknown. 

3319.  Wy  are  informed  by  Herodotus  and  by  Diodorus  Siculus,  that  the  Egyptians  pre- 
pared a  drink  from  barley  not  much  inferior  to  wine  ;  and  we  are  told  that  this  material 
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was  used  because  the  vine  did  not  grow  in  Egypt,  a  circumstance  rather  extraordinary since  It  was  so  well  known  in  Palestine,  and  is  found  in  Egypt  at  present.  However  this 
may  be,  it  is  easy  to  account  for  the  use  of  barley  for  fermentation  in  those  European 
countries  which  were  not  favourable  to  the  growth  of  grapes.  Tacitus,  Pliny,  and  other 
classic  writers  bear  testunony  to  the  existence  of  an  intoxicating  beverage  made  from malted  grain  among  the  ancient  Germans  and  Gauls,  and  this  was  no  doubt  at  the  same 
time  generally  known  among  the  Celtic  nations  in  the  north  of  Europe  ;  it  is  not  certain 
what  grains  were  used,  If  any,  besides  barley. 

3320.  The  possession  of  barley,  or  any  of  the  farinaceous  grains,  supposes  agriculture  ; 
and  in  ancient  Britain,  while  only  a  small  portion  of  the  land  was  cultivated,  mead  pro- 

duced from  honey  appears  to  have  been  long  a  general  and  favourite  beverage.  Raw 
barley  does  not  readily  ferment  of  itself,  a  decoction  becoming  rather  sour  than  vinous  ; 
hence  the  process  of  malting  was  employed,  and  the  addition  of  bitters  is  of  great 
antiquity.  The  name  for  ale,  in  the  ancient  British  language,  was  cwrw,  which  still 
remains  in  Wales.  The  term  ale  appears  to  have  come  from  the  Danish  oela.  The 
English  word  beer  is  synonymous  with  the  German  bier  and  may  be  traced  from  the  Saxon 
here,  barley  :  a  variety  of  that  grain  is  still  called  here  in  Scotland.  The  French  bierre 
and  the  Italian  birra  were  derived  no  doubt  from  a  similar  source,  and  perhaps  all  may 
have  had  their  origin  in  the  Hebrew  13  com,  pronounced  ber.  The  drinks  in  general 
use  among  the  early  Anglo-Saxons  appear  to  have  been  mead  and  beer:  ale  and  alehouses 
are  mentioned  in  the  laws  of  Ina,  king  of  the  West  Saxons,  in  728.  Wine  was  not  in- 

troduced into  this  country  till  a  date  somewhat  later.  The  grape  appears  to  have  been 
cultivated  at  an  early  period  in  the  monasteries,  and  after  the  Norman  conquest  it  became 
more  general  among  the  nobles  and  higher  clergy ;  but  the  other  classes  adhered  to  their 
ancient  beverage,  which  became  more  plentiful  and  more  within  the  reach  of  the  mass 
of  the  population,  when,  from  the  abolition  of  the  feudal  system,  and  the  more  settled 
condition  of  the  country,  agriculture  was  more  attended  to.  The  vineyards  were  neglected 
about  the  time  of  the  Reformation,  when  many  of  the  ecclesiastical  gardens  were  destroyed. 
Ale  then  became  the  general  and  favourite  drink. 

3321.  A  variety  of  substances  were  added  to  the  ale  of  our  ancestors,  as  we  have  stated, 
for  the  purpose  of  overpowering  the  sweet  mawkish  taste  of  the  liquor  fermented  from 
barley,  as  well  as  to  take  away  that  tendency  to  acidity  which  is  possessed  by  all  malt 
liquors.  The  use  of  honey  in  brewing  is  of  great  antiquity,  both  here  and  on  the  Con- 

tinent ;  this  is  still  found  an  excellent  addition  in  domestic  ales,  and  it  is  said  to  be  used 
by  some  public  ale  brewers  in  Scotland  and  England.  Dubrunfaut,  in  some  experiments 
on  brewing,  found  that  he  could  make  a  beer  much  resembling  the  famous  beer  of 
Louvain  by  fermenting  wort  without  hops  and  with  the  addition  of  honey.  Bitter  herbs 
were  formerly  infused  in  ale,  not  merely  for  ordinary  beverage,  but  were  added  in  great 
variety  to  compose  what  was  called  herb  ale,  a  favourate  medicament  of  those  times  : 
this  was  compounded  by  our  ancient  dames,  as  weU  as  by  the  leeches  of  that  day,  who  were 
the  principal  herbalists  and  apothecaries  :  but  probably  most  of  these  additions  were  made 
to  the  ale  after  it  was  brewed,  and  were  not  considered  as  essential  to  its  formation. 

3322.  A  kind  of  malt  liquor  called  mum  is  mentioned  among  the  ancient  drinks  of  this 
country  as  remarkable  for  the  number  of  its  flavouring  ingredients.  Spiced  ale  is  con- 

tinually referred  to ;  and  coriander,  carraway,  and  other  seeds  were  often  added  :  also 
ginger,  orange  peel,  orris  root,  &c.  Many  of  the  bitter  substances,  as  wormwood,  quassia, 
gentian,  &c.,  continued  long  to  be  employed  by  our  public  brewers,  imtil  all  but  hops  were 
excluded  by  the  legislature. 

3323.  We  learn  from  Beckmann,  that  the  first  notice  of  the  use  of  hops  occurs  in  the 
beginning  of  the  fourteenth  century,  when  it  appears  that  they  began  to  be  regularly  em- 

ployed in  the  breweries  of  the  Netherlands.  They  were  introduced  into  English  brewing 
in  imitation  of  the  Flemings,  and  were  first  imported  from  the  Netherlands  in  1524.  But 

though  their  efficacy  was  admitted  in  the  conservation  of  beer,  jet  they  were  long  sup- 
posed to  contain  qualities  noxious  to  the  constitution,  among  which  it  was  said  that  they 

"  dried  up  the  body  and  caused  melancholy."  Accordingly  we  find  in  the  household  re- 
gulations of  Henry  VIII.  an  order  to  the  brewer  not  to  put  any  hops  into  the  ale.  They 

are  first  mentioned  in  the  English  statute  book  in  1552. 
3324.  In  1557  the  national  taste  had  somewhat  changed  in  their  favour  and  Tusler  in 

his  treatise  on  Husbandry  thus  sings  their  praises  : 

"  The  hop  for  his  profit  I  th\is  do  exnlt, 
It  strengtheneth  drink,  and  it  flavoureth  malt ; 
And  being  well  brewed,  long  kept  it  will  last, 
And  drawing  abide,  if  ye  draw  not  too  fast." 

Their  use  was  general  in  IGOO,  and  their  mode  of  cultivation  was  pointed  out  by  Walter 
Blythe  in  1653,  in  the  reign  of  James  I.  It  is  evident  from  this  that  the  beer  of  the 

previous  periods  had  been  very  different  from  what  it  is  at  present.  Soon  after  the  intro- 
duction of  hops  into  England,  so  little  did  they  suit  the  general  taste,  and  such  was  the 
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public  opinion  respecting  their  deleterious  qualities,  that  ahout  1650,  the  Common  Council 
of  the  City  of  London  petitioned  parliament  against  two  nuisances ;  one  of  which  was 
"  Newcastle  coals ;  and  the  other  bops,  in  regard  they  spoiled  the  taste  of  drink  and 

endangered  the  health  of  the  people."  Hops  were  also  petitioned  against  in  the  reign  of 
Henry  VI.  as  "  a  wicked  weed." 

3325.  It  is  therefore  probable  that  ale  had  originally  but  a  small  quantity  of  bitter,  and 
was  either  not  calculated  for  keeping,  being  drunk  very  new,  or  that  it  was  prepared  with 

honey  without  bitters,  as  is  practised  in  the  south  of  France  and  other  places,  and  perhaps 
bottled  or  kept  in  some  kind  of  close  vessels,  being  rather  a  species  of  barley  wine  than 

like  our  modern  ales.  We  find  it  statedn  the  "  Maison  rustique,"  1616,  that "  the  generall 
vse  is  by  no  means  to  put  any  hops  into  ale  :  making  that  the  difference  between  it  and 
bcere,  that  the  one  hath  hops,  the  other  none  :  but  the  wiser  huswiues  do  find  an  error 
in  that  opinion,  and  say  the  vtter  want  of  hops  is  the  reason  why  ale  lasteth  so  little  a 
time,  but  either  dyeth  or  soureth,  and  therefore  they  will  to  euery  barrell  of  the  best  ale 

allow  halfe  a  pound  of  good  hops."  Thus  the  use  of  hops  seems  to  have  advanced 
gradually,  partly  from  finding  that  it  preserved  the  beer  from  turning  acid,  and  partly 
from  a  taste  for  it  now  becoming  habitual.  Many  of  the  herbs  formerly  thought  to  give 
an  agreeable  flavour  would  not  now  perhaps  have  many  admirers,  which  is  not  surprising, 
since  few  persons  like  porter  who  are  not  used  to  it.  It  is  curious  to  observe  that  the 
mode  of  brewing  in  Scotland  was  formerly  nearly  the  same  as  that  followed  on  the  Con- 

tinent (see  Subsect.  3.  "  Scotch  ale"  and  Subsect.  4.  "  Account  of  the  Beers  on  the  Conti- 
nent"). But  this  agreement  is  the  less  remarkable,  when  we  consider  the  correspondence 

in  the  architecture  and  many  circumstances  in  their  habits,  owing  to  their  political  con- 
nexion. The  invention  of  porter,  which  was  quite  peculiar  to  England,  has  produced  a 

great  change  in  the  taste  of  the  public  with  respect  to  malt  liquors  in  South  Britain. 

Subsect.  2. — Porter, 

3326.  Porter  is  a  malt  liquor  peculiarly  English  :  the  chief  difference  between  it  and  ale 
is,  that  the  former  derives  a  dark  colour  and  astringent  taste  from  the  use  of  brown  or 
highly  dried  malt ;  from  its  having  more  hops  than  ale  ;  and  from  the  saccharine  matter 
having  been  more  exhausted  in  the  fermentation,  or,  as  the  brewers  say,  having  the 
attenuation  carried  farther,  so  that  porter,  as  contrasted  with  ale,  may  be  considered  as  a 
dry  malt  liquor.  From  these  circumstances  this  beverage  has  been  preferred  in  England, 
being  considered  as  more  wholesome  than  ale,  when  made,  as  it  ought  to  be,  from  pure 
malt  and  hops. 

3327.  The  origin  of  a  beverage  so  extensively  used  in  the  British  dominions  is  carious 
enough,  and  is  thus  stated  by  Malone. 

"  Before  the  year  1730,  the  malt  liquors  in  general  use  in  London  were  ale,  beer,  and  twopenny,  and  it  was customary  for  the  drinkers  of  malt  liquor  to  call  for  a  pint  or  a  tankard  of  half  and  half,  that  is,  half  of  ale 
and  half  of  beer,  or  half  of  beer  and  half  of  twopenny.  In  course  of  time  it  also  became  the  practice  to  call 
for  a  pint  or  tankard  of  three  threads,  meaning  a  third  of  ale,  of  beer,  and  of  twopenny,  and  thus  the  pub- 

lican had  the  trouble  to  go  to  three  casks,  and  turn  three  cocks  for  a  pint  of  liquor.  To  avoid  this  incon- 
venience and  waste,  a  brewer  of  the  name  of  Harwood  conceived  the  idea  of  making  a  liquor  which  should 

partake  of  the  united  flavours  of  ale,  beer,  and  twopenny.  He  did  so,  and  succeeded,  calling  it  miir^,  or 
entire  butt ;  and  as  it  was  a  very  hearty  and  nourishing  liquor,  it  was  very  suitable  for  porters  or  other 
working  people  :  hence  it  obtained  the  name  of  porter." It  would  be  no  easy  matter  to  ascertain  what  was  the  precise  quality  of  the  porter  of  that  time,  but  it  was 
very  probably  different  in  some  respects  from  the  beverage  of  the  same  name  made  at  present,  in  consequence 
of  changes  in  the  ingredients  and  the  mode  of  manufacture,  likewise  in  the  taste  of  the  public,  and  also  from 
enactments  which  have  restricted  the  ingredients  within  narrower  limits  than  they  were  once  confined  to. 

The  distinctive  character  of  porter  being  its  brown  colour  and  acerb  taste,  derived  from 
the  highly  dried  malt,  the  depth  of  colour  was  supposed  to  indicate  in  some  degree  the 
strength  of  the  liquor,  and,  while  brown  malt  alone  was  employed,  this  was  the  case. 
But  in  consequence  of  the  taxes  on  malt,  and  the  high  prices  it  rose  to  during  the  late 
war  with  France,  brewers  paid  more  attention  to  the  subject,  and  they  found  that  the  heat 
used  in  rendering  the  malt  brown  destroyed  some  of  the  saccharine  matter,  and  thus  that 
the  deep  colour  of  porter  was  produced  at  the  expense  of  the  most  valuable  part  which 
gave  strength  to  the  beer.  They  were  induced,  therefore,  to  use  pale  malt  for  the 
fermentation,  as  producing  most  strength,  and,  in  consequence,  being  less  expensive ;  but 
as  the  beer  from  this  was  deficient  in  that  flavour  which  had  been  produced  by  the  use 
of  brown  malt,  and  which  was  so  much  valued  by  porter  drinkers,  and  as  the  porter  was 
paler  than  before,  in  order  to  conceal  these  defects  they  had  recourse  to  various  colouring 
substances  and  drugs  of  various  kinds. 

3328.  In  consequence  of  a  general  complaint  on  this  subject,  an  act  was  passed  in  1816, 
by  which  all  ingredients  whatever,  except  malt  and  hops,  were  forbidden  to  be  used  in 
the  making  of  malt  liquor  by  the  manufacturing  brewer,  as  we  before  stated  ;  and  likewise 
all  other  substances  to  produce  an  artificial  colouring,  the  chief  of  which  had  been  burnt 
sugar.  Soon  afterwards,  however,  a  discovery  was  made  that  in  malt  roasted  almost 
black,  in  the  manner  of  coffee,  though  the  fermentable  matter  is  totally  destroyed,  yet  a 
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large  quantity  of  brown  soluble  colouring  matter  is  produced  :  and  as  this  substance  comes 
•within  the  letter  of  the  act,  a  patent  was  taken  out  for  it,  and  it  is  at  present  the  practice among  many,  we  believe  most,  of  the  brewers,  to  use  a  quantity  of  this  to  give  the  porter a  deep  colour. 

This  roasted  malt  is  perfectly  innocent,  but  gives  no  additional  strength  to  the  beer ; 
and  a  dark  brown  colour  is  in  this  case  no  indication  of  the  strength  of  the  liquor. 
Some  brewers,  however,  we  are  informed,  still  employ  only  a  mixture  of  pale  and  high dried  or  brown  amber  malt. 

3329.  In  the  ordinarij  mode  of  brewing  porter  the  products  of  all  the  mashings  are 
mingled  together,  and  they  constitute  what  is  called  entire  beer.  It  is  fermented  with 
more  rapidity  than  ale,  and  more  of  the  saccharine  matter  is  decomposed,  since  the  liquor 
is  not  to  be  sweet  :  hence  it  is  more  liable  to  pass  into  the  acetous  stage,  and  requires  to 
be  put  into  cleansing  barrels  the  moment  it  has  arrived  at  a  certain  point.  As,  notwith- 

standing, it  still  contains  much  unfermented  matter,  it  requires  slow  fermentation  for  a 
considerable  time  to  convert  it  into  alcohol ;  and  some  time  ago  this  was  thought  to  be 
best  done  in  large  masses.  Accordingly,  the  brewers  had  immense  store  vats  for  this 
purpose,  in  which  the  beer  remained  for  twelve  or  eighteen  months ;  some  of  these  vats 
held  above  6000  barrels  of  porter ;  and  that  of  Messrs.  Metix  held  18,000,  and  was  said 
to  have  cost  10,000/.  The  porter,  during  its  long  repose  in  these  vats,  became  spontaneously 
fine,  and  by  a  slow  fermentation  had  all  its  saccharine  matter  decomposed,  so  as  to  be  in 
the  state  of  dry  wine.  The  bitter  also  became  less  perceptible,  and,  from  being  kept  so 
long,  the  beer  was  at  length  nearly  what  is  technically  called  hard,  that  is,  it  was  brought 
to  the  verge  of  acidity,  without  being  at  all  acid. 

3330.  The  explanation  most  to  be  depended  upon  of  the  terms  hard,  stale,  mild,  and 
entire  porter  may  be  found  in  the  information  given  by  Mr.  Barclay,  the  celebrated 
brewer,  to  the  committee  of  the  House  of  Commons  in  1818.  From  this  it  appears  that 
every  publican  has  two  kinds  of  beer  sent  to  him  by  the  brewers  ;  one  is  called  mild  beer 
which  has  been  sent  exactly  as  it  has  been  brewed ;  and  the  other  is  called  entire,  which 
is  a  mixture  of  beer  brewed  for  keeping,  or  what  has  been  termed  hard  beer,  waste  beer 
from  various  sources  in  the  brewery,  and  what  has  been  returned  by  the  publican,  together 
with  some  beer  of  better  quality :  this  is  put  all  together  into  a  vat  and  kept  till  it  is 
bright.  As  there  are  various  tastes,  some  prefer  mild  or  fresh  beer,  and  others  the  hard 
or  stale  beer,  and  some  mix  them :  but  it  is  supposed  that  the  public  taste  is  changed 
from  what  it  was  formerly,  most  persons  now  giving  the  preference  to  mild  porter,  what 
is  called  stale  being  too  frequently  almost  in  the  commencement  of  the  acetous  stage, 
which  renders  it  unfit  for  certain  constitutions. 

Here  it  may  be  proper  to  mention  that  when  this  is  found  to  be  the  case,  a  slight  degree 
of  acidity  can  be  corrected  in  a  very  easy  and  convenient  manner,  by  a  little  carbonate 

of  soda,  which  is  now  kept  for  this  purpose  in  every  apothecary's  and  druggist's  shop,  and 
sold  for  about  2d.  per  oz.  About  a  quarter  of  a  small  tea-spoonful,  or  less,  put  into  a 
half  pint  glass  of  stale  porter  produces,  when  stirred,  an  immediate  effervescence,  and 
destroys  the  acidity  of  the  porter.  Too  much  soda  will  give  an  unpleasant  alkaline  taste, 
but  the  neutral  salt  formed  by  its  union,  and  the  acetous  acid  of  the  beer,  acetate  of  soda, 
is  by  no  means  hurtful,  being  slightly  laxative.  This  is  particularly  proper  for  persons 
inclined  to  dyspepsia  who  drink  porter. 

3331.  What  is  called  brown  stout  is,  or  ought  to  be,  a  superior  kind  of  porter:  but 
nothing  can  be  inferred  from  its  mere  colour,  that  being  artificial :  it  is  about  twenty 
shillings  a  barrel  dearer  than  common  porter.  Dublin  stout  is  an  excellent  kind  of  porter 
■which  is  thought  to  be  quite  equal  to  the  London  porter,  and  is  a  proof  that  good  porter 
may  be  brewed  wherever  sufficient  care  is  taken.  Porter  for  bottling  is  also  a  superior 
kind,  about  ten  shillings  a  barrel  dearer. 

Porter  is  scarcely  ever  attempted  to  be  brewed  in  private  establishments,  though,  if 

required,  any  one  skilled  in  other  malt  liquors  would  find  no  great  difficulty  in  pre- 
paring it. 

SuBSECT.  3  Ale. 

3332.  Ale  is  sioeeter  than  porter,  and  liOndon  brewers'  ale  is  stronger.  The  ale  from 
various  London  brewers  differs  in  some  particulars  of  strength  or  flavour ;  and  the  same 
is  the  case  with  what  is  brewed  in  different  parts  of  the  country :  thus  AVillshire  ale  is 

remarkable  for  being  hard,  as  are  the  ales  of  the  west  of  England  generally  ;  but  those 
who  are  accustomed  usually  prefer  it. 

3333.  Bttrton  ale.  — This  ale,  so  named  from  the  place  where  it  is  made,  Burton-upon- 

Trent,  is  in  high  repute  in  this  country,  and  is  exported  to  different  places  on  the  Conti- 

nent. '  It  is  the  strongest  of  our  ales,  being  about  25  per  cent,  stronger  than  brown  stout. 
It  is  of  a  somewhat  thick  glutinous  consistence,  and  agreeably  sweetish  taste.  A  small 

quantity  of  it  produces  inebriation  with  those  persons  who  are  not  accustomed  to  it.  Its 

colour  is  pale,  and  it  is  made  from  the  very  best  pale  malt  and  hops.    Much  of  its  intox- 
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icating  quality  has  been  attributed  to  cocculus  indicus ;  but  of  the  truth  of  this  assertion 
we  have  no  positive  knowledge. 

3334.  Scotch  ale. — The  Scotch,  particularly  the  Edinburgh  ales  of  the  present  day, 
made  partly  on  the  old  plan,  are  esteemed  equal,  if  not  superior,  to  any  in  Britain  ;  and 
certainly  some  of  the  best  Scotch  ales  have  a  flavour  extremely  vinous,  and  approaching 
the  nearest  of  any  of  our  ales  to  some  of  the  light  French  wines.  They  are  particularly 
mild  in  their  flavour  and  pale  in  colour,  and  the  taste  of  the  hop  does  not  predominate. 
One  great  advantage  which  they  derive  fi-om  the  smallness  of  the  quantity  of  the  hops 
which  they  contain  is,  that  it  does  not  form  a  disguise  for  injurious  ingredients,  as  is  the 
case  with  the  larger  proportion  used  in  English  ales ;  and  hence,  if  no  better  reasons 
could  be  assigned,  it  is  said  that  the  Scotch  ales  are  less  liable  to  adulteration  than  those 
of  England.  But,  on  the  other  hand,  they  are  more  difficult  to  keep  long ;  and  the  fine 
Scotch  ales  are  therefore  generally  bottled. 

The  principal  difference  between  the  manner  of  brewing  Scotch  and  English  ale  is, 
that  the  former  is  fermented  with  a  much  lower  heat  than  the  latter,  usually  as  low  as 
50° :  this  fermentation  is  slow  ;  it  continues  for  a  fortnight  or  even  three  weeks.  The 
fermentation  is  carried  nearly  as  far  as  possible  in  the  fermenting  vat,  and  hence  it  soon 
becomes  fine,  and  is  then  put  into  casks,  and  is  seldom  racked. 

3335.  It  appears  to  have  been  the  ancient  practice  in  Scotland,  as  it  is  stiU  in  some  places 
on  the  Continent,  to  put  the  new  fermented  ale  quite  hot  into  casks,  where  the  fermentation 
was  carried  on  slowly,  the  bung-holes  being  left  open,  or  loosely  stopped  with  covers  of 
clay.  The  ale  was  then  sent  out  in  this  fermenting  state  to  the  customers  in  casks  or  in 
flagons  ;  but  it  was  afterwards  always  bottled,  whether  strong  or  weak,  and  was  generally 
ready  in  the  course  of  a  week.  The  low  degree  of  temperature  at  which  the  fermentation 
is  carried  on  confines  the  brewing  to  the  colder  parts  of  the  year ;  and  during  four  or 
five  of  the  summer  months  no  strong  ale  is  brewed.  The  ale  of  Preston  Pans  is  the  finest 
and  most  vinous  of  the  Scotch  ales. 

3336.  In  Edinburgh,  Dr.  Thomson  informs  us,  it  was  the  custom  formerly  for  the  brewers 
to  "  send  out  the  small  beer  in  casks  the  moment  it  was  mixed  with  yeast,  and  before  it  had 
undergone  any  fermentation  whatever."  It  fermented  sufficiently  in  the  small  casks  in 
which  it  was  sent  to  the  customers,  who  generally  bottled  it,  which  made  it  clear  and 
very  brisk,  and  extremely  agreeable. 

3337.  Welsh  ale.  —  Mr.  Donovan  informs  us  that  there  is  nothing  peculiar  in  the  process 
of  making  the  excellent  ale  of  that  country.  They  brew  rather  small  quantities  at  a 
time,  use  good  malt  and  hops,  spare  neither,  and  take  but  one  extract  from  the  malt. 

3338.  Windsor  ale.  —  It  is  said  that  this  contains  a  considerable  quantity  of  honey  and 
liquorice,  which  gives  it' additional  strength.  The  honey  is  put  in  just  before  the  liquor is  run  off  into  the  coolers. 

3339.  India  pale  ale.  —  This  ale  was  first  prepared  for  the  India  market,  but  has  lately 
come  info  general  use  here.  To  make  it  keep  in  a  warm  climate  it  has  more  than  the 
usual  quantity  of  hops,  and  is,  of  course,  much  more  bitter  than  the  ordinary  ales.  It  has 
been  recommended  by  some  physicians  as  being  proper  for  certain  invalids  with  whom 
the  usual  ale  does  not  agree.  It  is  said  that  some  brewers,  in  preparing  it,  merely  add  an 
infusion  of  hops  to  some  of  their  already  brewed  ales. 

3340.  Table  ale  and  table  beer  are  weak  ales,  and  in  domestic  brewing  are  generally  the 
result  of  the  second  and  third  mashings :  strength  is  not  so  much  required  as  the  right 
proportion  of  bitter,  and  perfect  soundness  and  transparency.  They  are  very  wholesome 
beverages  when  in  their  sound  state,  and,  when  bottled,  are  excellent. 

In  London  professional  brewers  who  brew  ale  and  table  beer  are  distinct  from  those  who  brew  porter,  and 
some  brewers  confine  themselves  to  the  manufacture  of  table  beer  only.  They  make  this  malt  liquor  from 
the  best  pale  malt,  or  amber  and  pale  malt.  They  usually  draw  six  barrels  of  beer  from  one  quarter  of  malt. 
The  quantity  of  hops  is  from  four  to  five  pounds  per  quarter  of  malt.  Being  sent  out  in  small  casks,  by  proper 
management,  It  may  be  drunk  fresh  and  in  good  condition  ;  it  is  not  calculated  for  Iflbg  keeping. 

SuBSECT.  4  Some  Account  of  the  Beer  made  on  the  Continent. 

3341.  It  may  be  interesting  to  state  a  few  particulars  respecting  the  kinds  of  malt  liquor 
made  by  our  Continental  neighbours,  who  differ  from  us  somewhat  in  their  taste  on  this 
subject. 

3342.  TTie  beer  commonly  drunk  in  Paris  is  very  different  from  any  generally  used  in 
London.  The  French,  accustomed  to  light  wines,  make  their  beer  upon  a  somewhat 
similar  principle.  They  wish  rather  for  a  refreshing  than  an  intoxicating  beverage  ;  and 
their  beer  is  admirably  adapted  to  the  purpose  for  which  it  is  intended — a  cheap  refresh- 

ment at  the  theatre  or  promenade.  It  contains  but  little  alcohol,  and  is  more  remarkable 
for  its  briskness  than  strength :  being  bottled  when  new,  it  ferments  in  the  bottle  ;  a  great 
quantity  of  carbonic  acid  is  generated  there,  which,  when  the  cork  is  drawn,  flies  out 
with  great  violence  like  our  spruce  beer.  Good  table  beer,  bottled  with  a  little  sugar, 
comes  pretty  near  to  it.    In  many  parts  of  the  Continent  they  prefer  this  light  beer. 
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3343.  Malt  liquor  ts  a  beveraye  much  more  common  in  Flanders  and  Germany  tiian  in France;  the  best  beer  is  brewed  from  malted  wheat  mixed  with  malted  barley  •  the  first grain  gives  a  peculiarly  agreeable  flavour.  We  have  an  interesting  account  of  the  Flemish 
beer  from  Mr.  Richardson,  a  late  celebrated  English  brewer.  At  Brussels  they  have  two 
sorts  of  beer ;  one  of  a  brownish-amber  colour,  called  pictermun,  strong  and  tolerably transparent,  of  a  taste  between  bitter  and  sweet,  but  which,  from  not  being  well  manu- factured, is  very  liable  to  turn  acid  in  warm  weather.  The  other  sort  of  beer,  called  the 
"  bierre  blanche  de  Louvaine,"  or  white  beer  of  Louvaine,  is  found  throughout  the  Nether- lands, and  its  manufacture  constitutes  the  principal  trade  of  Louvaine.  The  white  beer 
is  sweeter  than  the  picterman,  and  much  weaker.  It  is  pale  and  turbid,  and  of  the  strength of  table  beer.  Being  bottled  when  it  is  new,  it  is  extremely  brisk.  This  is  much  relished 
by  the  Flemings,  who  consider  it  as  a  very  wholesome  and  refreshing  beverage  ;  and 
although  Mr.  Richardson  brewed  for  them  some  excellent  beer  in  the  English  mode, 
which  they  praised  highly,  yet  they  continued  to  adhere  to  their  accustomed  beverage 
which  had  pleased  the  palates  of  their  ancestors,  and  which,  though  less  scientifically  made than  ours,  bad  less  intoxicating  effect.    A  similar  beer  is  made  at  Berlin. 

The  white  beer  of  Louvaine  is  made  from  air-dried  malt,  which  was  probably  the 
original  way  of  preparing  it  before  kilns  were  employed.  In  Flanders  and  in  Germany 
they  dry  their  malt  by  spreading  it  on  the  floors  of  large  lofty  rooms  which  are  attached 
to  every  brewery  ;  and  the  process  can  only  be  performed  in  the  summer  months  when 
the  temperature  is  sufiicient  for  the  purpose.  The  fine  ales  were  probably  first  intended 
to  imitate  the  brisk  white  wines  as  nearly  as  possible,  and  consequently  the  paler  and 
clearer  the  malt  the  fitter  it  was  for  the  purpose.  The  proportion  of  hops  in  the 
Louvaine  beer  is  very  small,  and  the  fermentation  is  carried  on  at  a  low  temperature  ; 
yet,  in  some  places  on  the  Continent,  beer  is  not  fermented  before  it  is  barrelled,  but, 
after  mashing  and  boiling,  is  put  hot  into  the  barrels,  in  which  it  ferments  spontaneously. 
Brown  malt  seems  to  be  peculiar  to  England,  where  porter  originated. 

3344.  In  Germany  a  great  deal  of  malt  liquor  is  drunk,  made  wholly  from  malt  and 
hops.  Bavaria  is  celebrated  for  its  beer.  Liebig  states,  In  his  work  on  "  Chemistry 
applied  to  Agriculture  and  Physiology,"  that  the  Bavarian  beer  possesses  the  property  of 
not  becoming  acetified,  even  when  kept  in  vessels  half  filled.  "  This  valuable  quality  is 
obtained  for  it  by  a  peculiar  management  of  the  fermentation  of  the  wort."  "  The  wort, 
after  having  been  treated  with  hops  in  the  visual  manner,  is  thrown  into  very  wide  flat 
vessels,  in  which  a  large  surface  of  the  liquid  is  exposed  to  the  air.  The  fermentation  is 
then  allowed  to  proceed,  while  the  temperature  of  the  chambers  in  which  the  vessels  are 
placed  is  never  allowed  to  rise  above  from  45°  to  50°  Fahr.  The  fermentation  lasts  from 
three  to  six  weeks ;  and  the  carbonic  acid  evolved  during  its  continuance  is  not  in  large 
bubbles,  which  burst  upon  the  surface  of  the  liquid,  but  in  small  bubbles  like  those  which 
escape  from  an  acidulous  mineral  water,  or  by  a  liquid  saturated  by  high  pressure.  The 
surface  of  the  wort  is  scarcely  covered  with  a  scum,  and  all  the  yeast  is  deposited  on  the 

bottom  of  the  vessel  in  the  form  of  a  viscous  sediment."  In  this  practice  the  principle 
appears  to  be,  to  render  the  fermentation  very  complete ;  and  to  exhaust  entirely  the  fer- 

ment, or  to  render  it  incapable  of  exciting  fermentation  of  any  kind,  and  of  course  arrest- 
ing any  progress  that  might  be  made  to  acescency.  It  is  farther  stated,  that  the  various 

kinds  of  beer  manufactured  in  Bavaria  are  distinguished  by  different  flavours,  which  are 
given  by  allowing  small  quantities  of  the  herbs  and  blossoms  of  particular  plants  to  fer- 

ment along  with  the  wort.  The  price  of  beer  in  Bavaria  is  regulated  by  law  every  year, 
according  to  the  price  of  barley,  and  there  is  but  one  strength  of  beer  made,  the  duty  on 
malt  amounting  to  half  its  v?lue.  The  strength  is  a  quarter  of  malt  to  three  bai'rels  and 
a  half,  or  rather  less,  of  beer  The  summer  beer,  when  made,  is  first  put  into  large  open 
barrels  used  for  the  slow  fermentation,  during  which  time  small  casks  are  filled  from 
them  and  sent  out  daily  to  the  publican  for  immediate  consumption.  The  winter  beer  is 
put  into  closed  casks,  and  is  as  bright  as  wine,  and  extremely  brisk.  The  beer  of  Augs- 
burgh  is  remarkable  for  having  a  pitchy  taste,  communicated  purposely  by  pitching  the 
insides  of  their  store  vats. 

3345.  Prague  is  also  famed  for  beer,  which  is  reckoned  next  in  quality  to  the  Bavarian. 
The  beer  vaults  of  Prague  are  of  the  very  best  kind  ;  and  as  the  floor  of  the  cellar  is  always 
covered  with  a  thick  layer  of  ice,  on  which  the  casks  of  beer  are  placed,  the  beer  is  sent 
out  to  be  drunk  in  a  chilly  state. 

3346.  In  Brunswick  a  remarkably  strong  beer  is  made,  called  Mumme,  arid  large  quan- 
tities of  this  used  to  be  imported  in  the  latter  end  of  the  sixteenth  century,  when  it  was 

mentioned  in  the  excise  laws.  This  German  beer  was  made  in  the  towns  of  Lubeck  and 

Rostock,  which  were  famous  for  its  production.  So  great  was  the  trade  in  it,  that  800,000 

barrels  were  annually  exported  under  the  name  of  Lubeck  beer.  The  city  of  Rostock  con- 
tained 250  licensed  breweries  ;  and  the  most  considerable  part  of  the  Duke  of  Mecklen- 

burgh's  revenue  arose  out  of  the  excise  laid  on  the  beer  brewed  in  these  cities.  This  strong 

Lubeck  beer  was  produced  by  using  double  the  usual  quantity  of  malt  of  wheat,  with  oat- 
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inoal  and  beans ;  but  besides  these,  it  is  said  that  there  were  in  it  also  infusions  of  fir  and 
birch  tops,  marjoram,  penny  royal,  wild  thyme,  elder  flowers,  seeds  of  cardamom,  and 
barberries, — so  that  it  appears  to  have  been  analogous  to  the  herb  ales  of  our  ancestors. 
In  the  excise  laws,  mention  is  made  of  a  similar  muvme  having  been  made  formerly  in 
Ireland. 
3347.  The  national  drink  and  the  ordintiry  household  beverage  of  Russia  is  the  far-famed  gunss,  which  is 

made  by  fermenting  an  infusion  of  barley  malt,  rye  malt,  and  rye  flour  that  has  been  roasted  in  iron  pans.  It 
is  extremely  popular  from  the  emperor  to  the  peasant ;  but,  except  when  flavoured  with  fruit,  it  is  •'  sour, 
B-eak,  watery,aad  unpalatable."  Of  this,  George  Jubervill,  one  of  our  poets  in  Queen  Elizabeth's  time,  says  : 

"  Such  liquors  as  they  have,  and  as  the  country  gives. 
The  one  called  kuas,  whereby  the  Russie  lives, 
Small  ware,  water-like,  but  poor  in  taste." 

I  Sect.  VII. 

TAKIOtrS  KINDS  OF  CHEAP  BEER  BLADE  OF  OTHER  INGREDIENTS  BESIDES  MAIT  AND 
HOPS. 

3348.  Beer  may  be  made  ivithout  barley.  Not  only  can  any  farinaceous  grain  be  con- 
verted into  malt  by  the  process  of  germination  already  described  under  "  Malting  ;  "  but 

any  substances  containing  either  starch  or  sugar  may  be  made  to  afford  beer  with  the 
addition  of  hops,  or  some  similar  bitter  substance  containing  the  astringent  and  bitter 
principles.  The  various  substances  containing  these  constituents  would  no  doubt  require 
each  a  peculiar  management ;  but  it  is  important  to  know  what  substitutes  may  be  used 
in  various  countries,  or  under  peculiar  circumstances.  To  understand  this,  we  should 
keep  in  mind  what  has  been  stated  above,  that  the  only  use  of  malting  is  to  convert  the 
starch  of  the  grain  into  sugar,  and  thus  to  produce  a  cheap  kind  of  it.  Whenever  we 
have  starch,  it  is  possible  to  produce  sugar  by  some  process  or  other  ;  and  whenever  we 
have  sugar,  we  can  ferment  it  into  spirit  or  alcohol.  The  chief  peculiarity  of  ale  and 
beer  is  that,  in  addition  to  the  spirit,  they  are  flavoured  with  an  aroma  or  essential  oil 
from  the  hop,  and  likewise  with  an  astringent  bitter  from  the  same  plant,  which  is  sup- 

posed to  assist  its  preservation  or  keeping  ;  and  though  we  might  not  be  able  to  produce 
from  other  materials  a  beer  exactly  like  that  from  malt  and  hops,  barley,  or  some  farina- 

ceous grain,  yet  beverages  nearly  analogous  may  be  made  with  any  material  containing 
sugar,  and  any  bitter  nearly  resembling  hops.  Many  such  beers  have  been  made,  and 
found  very  agreeable  and  useful.    We  shall  give  examples  of  them. 

3349.  Sugar  ale  and  ifej-.— Cane,  or  common  sugar,  is  somewhat  different  from  the  sugar  of  malt ;  but  it may  be  fermented  equally  well  into  a  beverage  which  some  have  even  preferred  to  malt  liquor.  One  great 
advantage  of  this  beer  is,  that  the  process  of  making  it  is  much  more  simple,  and  more  easily  performed,  no 
malting  or  mashing  being  necessary  ;  the  apparatus  is  also  much  less  complicated.  To  make  ale,  procure  a 
ten  gallon  cask,  set  it  on  its  bottom,  and  fit  the  head  in.  Put  a  cock  iuto  the  side,  one  inch  above  the  bottom, 
and  make  a  hole  in  the  head,  and  close  it  with  a  bottle  cork.  Put  a  pound  and  a  half  of  hops  into  any  con- 

venient vessel,  and  pour  on  them  eleven  gallons  of  boiling  water  :  or  if  there  be  a  copper  large  enough,  boil 
the  hops  in  the  water  for  five  minutes  ;  strain  off  the  hops,  and  add  fourteen  pounds  of  sugar  to  the  strained 
liquor  ;  mix  one  pint  of  good  yeast  with  this,  and  put  the  whole  into  the  cask  through  the  hole  in  the  top  ;  it  will 
soon  ferment,  and  the  yeast  will  appear  through  the  hole  in  the  head ;  as  this  works  out,  let  it  fall  back  again  into 
the  hole.  It  will  require,  in  summer,  about  three  weeks  or  more  to  complete  the  fermentation,  and  as  this 
slackens  towards  the  latter  part,  tliecork  should,  for  the  most  part,  be  kept  in  the  hole,  to  prevent  the  access 
of  too  much  air,  which  might  be  apt  to  occasion  sourness  ;  but  the  cork  should  now  and  then  be  removed, 
to  give  vent  to  the  fixed  air  that  collects.  When  the  fermentation  has  stopped,  and  the  sweet  taste  of  the 
sugar  is  barely  perceptible,  the  cork  must  be  driven  in  tight,  and  in  four  days  the  beer  will  be  fit  for  draught 
or  for  bottling.  Care  must  be  taken  to  ferment  sufficiently,  but  not  so  long  as  that  the  liquor  becomes  flat, 
as  it  would  then  soon  sour.  White  sugar  will  afford  a  liquor  of  the  purest  flavour  and  palest  colour,  but  brown 
sugar  will  answer.  If  a  deeper  brown  colour  be  wanted,  which  many  would  think  a  disadvantage,  it  may  be 
given  by  burnt  sugar.  The  drink  will  fine  itself,  and  the  grounds  will  settle  in  the  space  below  the  cock,  for 
which  purpose  it  will  be  best  to  have  room  enough  to  prevent  the  beer  from  drawing  off  foul. 

Mr.  Donovan  describes  this  beer  in  terras  of  high  praise.  He  states  that  "  there  is  a  purity  of  taste  belong- ing to  it  quite  different  from  the  indescribable  jumble  of  tastes  so  perceptible  in  common  ales,  and  a  light 
sharpness  combined  with  tenuity,  which  is  much  more  agreeable  than  the  glutinous  or  mucilaginous  softness 
of  even  the  best  ales.  But  it  has  one  advantage  which  places  it  above  all  competition,  and  tliat  is,  its  lightness 
on  the  stomach  ;  this,  when  compared  with  the  sickly  heaviness  of  malt  ale,  is  really  remarkable.  The  whiter 
the  sugar,  the  lighter  the  ale  will  be  ;  .ind  age  greatly  conduces  to  the  same  end,  provided  that  the  drink  is 
sound,  which  is  best  ensured  by  bottling."  It  is  scarcely  necessary  to  observe  that  the  strength  may  be  in- creased, or  diminished  to  that  of  table  ale,  by  using  more  or  less  of  the  sugar  and  liops. 

It  is  reckoned  that  ten  pounds  of  Muscovado  sugar  are  equal  to  a  bushel  of  malt. 
3350.  Beer  from  malt  and  potatoes  We  are  told  by  M.  Dubnnifaut  that  he  made  a  beer  as  follows  ;  which, 

when  bottled,  very  much  resembled  the  brisk  beer  so  much  used  in  Paris.  Potatoes  were  grated  to  a  pulp  ; 
this  was  well  mixed  with  boiling  water,  and  some  ground  barley  malt  was  added.  The  wort  being  drawn  off 
after  mashing,  it  was  hopped  in  the  usual  way  ;  yeast  was  added,  and  the  wliole  fermented.  The  jiroportions 
are  not  mentioned,  but  any  one  acquainted  with  brewing  would  find  out  how  to  supply  this.  Here  the  starch 
of  the  potatoes  is  converted  into  sugar  in  the  mashing  through  the  means  of  the  malt,  in  the  same  manner  as 
in  the  ca.se  of  raw  barley. 

a^i.Tl.  Ikerfrom  Ireaele  alone. — Get  H  lbs.  of  treacle  and  G  oz.  of  hops  ;  boil  them  together  for  two  hours  in 
II  gallons  of  water  ;  when  cooled  sufficiently,  add  a  proper  quantity  of  yeast  j  let  it  work  in  a  tub  covered  up 
for  10  hours  ;  when  the  working  Is  over,  put  it  into  a  cask  ;  let  it  work  there,  as  usual,  for  two  or  tliree  days  ; 
then  bung  it  down,  or  pour  it  from  the  lees,  and  bottle  it.  The  beer  will  be  fit  to  drink  in  a  week,  and  be 
a»  strong  as  porter.  It  will  cost  oidy  \\d.  per  qu-irt.  If  not  sulHciently  fermented,  it  will  be  apt  to  be  too 
sweet.  The  great  defect  in  treacle  beer  arises  from  the  want  of  mucilaginous  matter  in  proportion  to  thn 
naccharinc  part  of  the  treacle.  A  better  kinil  is  made  from  treacle  and  barley.  A  little  ginger  may  be  added, 
If  wished.  If  required  to  be  of  the  strength  of  table  beer  only,  use  more  water  in  pro|)ortion  to  the  other 
ingredients. 

A  very  wholesome  and  palatable  ale  has  been  made  by  using  mangel  inurxel  instiad  of  malt.  After Q  q 
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the  roots  arc  well  washed,  and  the  tops  cut  off,  they  should  be  scraped,  that  the  outer  rind  may  be  t.iken  off  • they  are  then  sliced,  and  boiled  till  they  .ire  soft.  The  liquor  is  squeezed  out  from  them  by  some  kind  of press,  and  it  is  boiled  with  hops,  in  the  proportion  of  six  ounces  of  hops  to  nine  gallons  of  juice.  This  is  next worked  with  yeast  in  the  usual  way.  The  roots  will  keep  during  most  of  the  winter,  if  put  into  a  cool  place 
J'en  pounds  of  the  root  should  afford  a  gallon  of  juice  ;  but  if  fifteen  pounds  isallowed,  the  ale  will  he  strong Two  pounds  of  treacle  to  a  firkin  will  be  an  improvement ;  or  one-third  malt  and  two-thirds  mangel  wurzei may  be  used  as  still  better. 

33.53.  Spruce  beer. — This  name  is  given  to  a  very  wholesome  effervescing  beer  made 
from  molasses  and  the  extract  of  the  spruce  fir.  Brown  spruce  beer  is  prepared  in  the 
following  manner  :  —  Add  to  eighteen  gallons  of  boiling  water  from  twelve  to  fourteen 
pounds  of  molasses,  and  from  fourteen  to  sixteen  ounces  of  extract  of  spruce,  commonly 
called  essence  of  spruce.  Sufler  the  mixture  to  cool,  and  when  lukewarm  add  to  it  one 
pint  of  yeast,  and  ferment  the  mixture.  In  warm  weather,  less  yeast  will  suffice.  While 
the  fermentation  is  going  on,  remove  the  yeast  by  skimming,  and  when  the  fermentative 
process  begins  to  become  languid,  which  usually  happens  in  two  days,  let  the  beer  be  put 
into  stone  bottles,  and  the  corks  tied  down  with  packthread.  Sugar  is  preferable  to 
molasses,  and  if  malt  wort  of  an  ordinary  strength  be  substituted  for  the  water,  a  spruce 
beer  of  a  very  superior  flavour  is  obtained.  Some  ferment  it  in  a  cask  before  bottling  it. 
Spruce  beer  is  in  fact  a  treacle  or  sugar  beer  flavoured  with  essence  of  spruce  instead  of 
hops.  White  spruce  beer  is  made  in  a  similar  manner,  by  substituting  for  molasses 
white  or  brown  sugar.  This  drink  is  considered  as  an  anti-scorbutic  ;  and  in  cold  countries, 
ships  that  intend  to  brew  their  own  spruce  beer  should  carry  the  yeast  in  bladders  or 
closed  casks. 

3354.  Most  of  the  above-mentioned  hinds  of  beer,  though  extremely  usefid  as  cheap 
substitutes,  and  extremely  wholesome,  will  not  be  considered,  in  general,  as  equal  to  good 
beer  made  from  malt  and  hops  only  ;  yet  when  well  made,  the  difference  is  less  than  most 
persons  might  imagine,  and  the  economy  is  very  material.  Great  care  should  be  taken 
not  to  suffer  them  to  become  sour,  by  keeping  them  in  a  very  cool  place,  as  beer  in  the 
least  acid  is  extremely  prejudicial  to  health. 

Sect.  VIII. 

management  of  the  beer-cellab,  and  stobing  of  beek. 

3353.  In  order  that  the  temperature  of  the  cellars  in  which  malt  liquors,  as  well  as  others 
are  kept,  may  be  as  uniform  as  possible,  vaults  are  constructed  for  this  purpose  under- 

ground, as  the  changes  of  heat  from  the  seasons  are  observed  not  to  operate  beyond  a 
very  few  feet  below  the  surface  of  the  earth.  This  attention  is  the  more  necessarj'  for 
beer,  as  this  liquor  soon  comes  to  a  state  of  fermentation  by  a  heat  above  55°,  sufficiently 
great  to  exhaust  its  remaining  fermentibility,  and  then  it  will  become  vapid  and  sour,  for 
the  reasons  which  have  been  already  stated.  If,  on  the  other  hand,  the  temperature  of 
the  cellar  should  ever  descend  to  the  freezing  point,  and  the  beer  should  become  frozen, 
it  will  be  separated  into  distinct  substances  ;  the  water  and  mucilaginous  part  will  pass 
into  the  state  of  ice,  and  its  small  portion  of  spirit  will  collect  in  the  centre,  where,  even 
if  it  should  remain  perfect  till  the  returning  heat  again  dissolve  the  ice,  the  other  parts  of 
the  liquor  never  again  combine  with  it  in  the  same  homogeneous  fluid  which  it  was  before, 
its  flavour  is  totally  lost,  and  it  remains  fit  only  for  distillation,  or  to  be  converted  into 
alegar,  a  kind  of  vinegar. 

3356.  The  ancients  used  a  very  simple  method  for  preserving  their  liquors  from  change  of 
temperature.  They  kept  them  in  large  earthenware  vessels  holding  several  gallons, 
which  they  placed  in  holes  dug  in  the  earth,  thus  burying  them  beneath  the  surface  until 
the  liquor  was  sufficiently  meliorated  by  age  ;  and  with  us  store  vats  are  sometunes  sunk 
in  the  ground  ;  but  there  are  inconveniences  attending  this  on  account  of  leakage. 

3357.  Great  attention  is  paid  to  the  construction  of  cellars  in  various  parts  of  Europe, 
particularly  the  north,  and  if  more  care  was  taken  in  this  respect  here,  much  would  be 
saved  of  the  liquor  that  is  now  spoiled,  and  much  of  the  sickness  prevented  which  is 
caused  by  the  use  of  acid  liquors,  which  lay  the  foimdation  of  more  diseases  than  most 
persons  suppose. 

3358.  Malt  liquors  owe  more  of  their  effects  to  the  carbonic  acid  gas  united  with  tliem  than 
wines ;  and  if  it  be  so  necessary  to  prevent  this  gas  from  escaping  from  brisk  wines,  we 
should  bestow  the  same,  if  not  more,  attention  upon  ale  and  beer,  if  we  wish  to  drink 
them  in  perfection.  The  confinement  of  the  carbonic  acid  is  the  chief  circumstance 
necessary  for  the  preservation  of  malt  liquors,  after  the  requisite  care  has  been  taken  of 
their  fermentation. 

3359.  From  the  time  that  air  comes  in  contact  with  beer,  the  latter  proceeds  more  or  less 
towards  acetification  ;  and  for  this  reason,  when  the  consumption  is  not  sufficient  to  ex- 

haust a  large  cask  in  a  few  days,  the  beer  should  be  kept  in  smaller  casks,  proportioned 
to  the  weekly  use  of  the  family ;  for  when  part  of  the  beer  is  drawn  off,  the  air  must 
come  in  contact  with  the  whole  of  its  upper  surface,  which,  as  casks  are  generally  laid  on 
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their  sides,  is  of  large  extent,  in  proportion  to  the  quantity ;  and  accoi-ding  to  the  surface, 
the  increase  of  acid  will  be  more  or  less  rapid. 

33G0.  Beer  to  keep  long  in  cask  should  be  brewed  of  good  strength  with  that  view.  The 
•weaker  it  is,  the  more  likely  it  is  to  turn  sour,  the  tendency  to  acetify  depending  upon 
the  smallness  of  the  quantity  of  alcohol  or  of  hops,  each  of  which  has  a  preserving  power  ; 

and  the  production  of  acid  is  in  general  chiefly  owing  to  the  mucilage  left  in  the  liquor. 
3361.  As  soon  as  the  casks  are  brought  into  the  cellar,  the  bungs  should  be  drawn,  and 

they  should  be  filled  up  full  with  fine  beer,  skimming  off  from  time  to  time  the  head  that 

will  arise  in  consequence  of.  its  being  rolled  over.  After  being  attended  to  in  this  man- 
ner for  two  or  three  days,  the  casks  should  be  bunged  tight,  and  a  hole  bored  with  a 

gimlet  near  the  bung,  with  a  vent-peg  or  spile  fitted  to  it,  which  should  be  left  slack  for 
a  day  or  two. 

3362.  In  toarm  weather  the  beer  is  apt  to  ferment,  and  a  hissing  may  sometimes  be  per- 
ceived at  the  bung-hole,  or  the  vent-hole :  when  this  is  the  case,  the  vent-peg  may  be 

loosened  a  little  every  day  till  the  liquor  has  become  quiet  The  bungs  and  vent-pegs 
should  be  frequently  examined  in  warm  weather. 

3363.  Tapping  the  casks. —  Most  persons  at  all  accustomed  to  a  cellar  know  how  to  tap 
a  cask.  In  driving  in  the  cock  with  a  mallet  take  care  to  drive  straight,  for  if  put  in 
crooked  it  is  very  likely  to  leak.  When  the  greatest  part  of  the  beer  is  drawn  out  of  a 
cask,  it  is  necessary  to  tilt  it,  or  make  it  lean  forward  a  little,  by  means  of  wedges,  which 
is  called  stooping :  care  must  be  taken  not  to  shake  the  beer,  lest  it  get  thick.  _ 

3364.  The  proper  management  of  the  vent-peg  is  of  great  consequence ;  and  it  is  necessary 
that  the  principle  upon  which  it  operates  should  be  clearly  understood. 

It  is  well  known  that  it  is  impossible  to  draw  beer  from  a  cask  of  which  the  bung  is  closed,  except  there  is 
.1  small  hole  in  the  top  of  the  cask,  stopped  occasionally  by  a  peg.  If  there  be  no  such  hole  the  beer  will  not 
flow,  because  no  air  can  get  in  to  supply  the  place  of  what  comes  out.  If  a  hole  was  left  constantly  open,  all 
the  carbonic  acid  disengaged  from  the  beer  would  escape,  and  common  air  get  in,  which  would  soon  cause 
the  liquor  to  turn  flat,  and  then  sour.  Therefore,  upon  putting  the  cask  into  its  place,  a  small  hole  is  bored 
in  the  top  with  a  gimlet,  and  a  peg  fitted  to  it.  On  drawing  a  small  quantity  of  beer  for  the  first  time  from 
the  cask,  the  peg  is  taken  out,  and  air  admitted,  and  then  the  hole  is  closed  by  the  peg.  After  some  time, 
when  more  beer  is  to  be  drawn,  the  peg  is  not  to  be  taken  out,  for  by  this  time  some  fixed  air  will  have  been  dis- 

engaged from  the  beer,  and  will  occupy  the  upper  part  of  the  cask,  exciting  a  considerable  pressure  on  the 
surface  of  the  liquor  in  the  cask,  fig.  560.  The  beer  will  therefore  flow  out 
until  the  elasticity  of  the  included  air  is  brought  down  to  that  of  the  common  air 
outside  the  cask.  But  it  will  flow  somewhat  longer  than  that,  for  the  force 
which  the  beer  by  its  own  weight  will  exert  to  come  out,  will  occasion  the  air  in 
the  cask  to  be  in  some  degree  rarefied  ;  but  when  it  becomes  so  much  so  that  its 

  ,   elasticity  is  less  than  a  counterbalance  to  the  pressure  of  tlie  atmosphere  upon  the 
W  aperture  of  the  cock,  the  beer  will  cease  to  flow.   It  is  necessary  then  to  take  out 
11  lj~  I  ~  I    1 1  '^e  peg,  and  the  air  may  be  heard  rushing  in  to  fill  up  tlie  vacancy  made  by 

^'^iJ'/J  11         II  IIJ    drawing  off  the  beer.   As  soon  as  the  noise  ceases,  the  peg  must  be  carefully replaced ;  for,  if  left  out,  the  beer  would  be  spoiled.    When  the  peg  is  replaced. 
Fig.  560.  some  more  may  be  drawn  as  before ;  but  the  flowing  of  the  beer  can  only  proceed 

to  a  certain  point,  and  then  it  is  necessary  to  take  out  the  peg  to  admit  air,  and  so  on,  till  the  whole  is  drawn 
off.  It  is  evident,  therefore,  that  the  surface  of  the  beer  in  the  cask  is  constantly  covered  with  a  stratum  of 
air  ;  at  first  this  is  chiefly  carbonic  acid,  which  will  nreserve  the  beer  ;  but  by  degrees,  as  this  escapes,  and 
the  proportion  of  common  air  increases,  the  beer  will  first  become  flat,  and  ultimately  sour,  if  it  remain  long 
enough,  before  it  is  consumed. 

3363.  Beer,  when  once  fit  for  use,  should  not  be  agitated.  The  removal  or  disturbance  of  a  cask  of  beer  is 
always  injurious,  though  none  of  the  sediment  called  grounds  or  lees  of  the  fermenting  tub  may  have  been 
put  into  the  cask ;  but  as  some  yeast  is  gradually  produced  by  the  slow  fermentation,  and  is  deposited  in  the 
form  of  lees,  little  motion  will  stir  this  up,  and  render  the  whole  contents  of  the  cask  muddy  ;  besides,  such 
lees  are  liable  to  induce  a  new  fermentation,  whicli  tends  to  spoil  the  beer.  If  it  be  required  to  transfer  the 
beer  into  another  cask,  it  must  be  done  very  carefully,  without  disturbing  the  sediment  at  the  bottom.  This 
is  best  efiected  by  means  of  the  syphon.  It  Is  also  requisite  that  the  cask  should  be  tapped  at  such  a  distance 
from  the  bottom,  as  to  allow  the  beer  to  flow  clear  of  that  sediment  which  may  have  collected  there. 

Beer  is  sometimes  injured  during  thunder-storms,  and  has  been  turned  hard  or  sour — 
an  effect  not  easily  explained,  although  probably  connected  with  the  electricity  of  the 
atmosphere  at  the  time ;  or,  as  some  suppose,  it  may  be  occasioned  by  a  tremulous  fliotion 
induced  by  the  thunder.  To  guard  as  much  as  possible  against  the  agitation  of  the  beer 
by  this  cause,  the  casks  should  not  touch  the  walls  or  ground,  but  be  placed  upon  wooden 
supports,  which  should  be  pitched  and  painted,  to  prevent  rotting. 

3366.  WImi  beer  has  become  hard  in  the  cellar,  and  it  is  desired  to  destroy  this  quality, 
some  mix  with  it  an  equal  quantity  of  new  beer,  and  others  add  hops  in  the  proportion  of 
half  a  pound  to  a  kilderkin,  or  rather  boil  the  hops  in  some  beer,  strain  the  liquor,  and 
put  this  in  the  casks,  and  then  bung  up  ;  this  in  a  few  weeks  will  render  the  beer  much 
more  palatable.  A  better  mode  is  to  prepare  a  small  quantity  of  fresh  wort,  and  after 
filtering  it  through  a  flannel  bag,  add  it  to  the  ale  that  is  hard  or  flat  in  the  proportion  of 

;  a  quart  to  a  barrel ;  this  will  renew  the  fermentation  in  some  degree,  and  give  the  ale 
briskness. 

3367.  Methods  of  correcting  the  acidity  of  beer.  —  Even  after  much  care  in  brewing, 
I  malt  liquors  will  sometimes  become  acid.    On  the  first  signs  of  acidity,  it  is  necessary  to 
do  something  to  check,  by  the  method  just  pointed  out,  what  would,  if  neglected,  ulti- 

I  mately  cause  the  whole  to  turn  sour. 

Every  degree  of  sourness  in  beer  proceeds  from  a  commeiiccmont  of  this  acctoua  fermentation    If  tlie 

Qq  2 
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Fig.  561. 

clmnBetn  the  beer  <s  perceived  before  it  lias  gone  too  far,  ,ind  wlien  but  a  Bm.ill  quantity  of  acetous  acid  or vuiegar  is  lornied,  it  is  possible  to  neutralise  this,  and  to  prevent  for  a  time  the  formation  of  more 1  he  substances  proper  for  neutralisiuB  acids  are  alkalies  ,ind  alkaline  earths.  The  alkali  usually  em- ployed  for  destroying  the  acidity  of  beer  is  carbonate  oi  soda  ;  .ind  c.-irbonate  of /f»«c  is  the  only  alkaline  carlh made  use  of.  If  carbonate  of  soda  is  used,  it  should  be  added  very  gradually,  otherwise  the  eftervesceiicc  will be  too  violent ;  its  .iction  may  be  observed  by  putting  a  little  to  some  of  the  beer  in  a  glass.  The  quantity must  depend  upon  the  degree  of  acidity  of  the  beer  ;  too  much  will  communicate  a  very  unpleasant  taste. Marble  reduced  lo  hue  powder  (which  is  carbonate  ofliine)  answers  better  ;  it  dissolves  slowly  in  the  beer, of  course  giving  out  its  carbonic  acid  ,is  slowly.  The  lime  dissolved  forms  with  the  acetous  acid  of  the  beer, acetate  of  lime,  which  is  slightly  bitter,  but  harmless.  There  is  another  advantage  in  marble  powder,  which is,  that  there  is  no  danger  of  putting  too  much,  for  no  more  lime  will  be  dissolved  th.in  the  acetous  acid  can 
take  up,  and  the  remainder  will  lie  at  the  bottom  of  the  cask  without  producing  any  effect. 

Egg  shells,  and  pounded  oyster  shells,  have  been  recommended  for  this  purjiose  ;  and  they  answer  equally 
well,  for  these  substances  are  likewise  carbonate  of  lime,  and  ex.ictly  of  the  siune  composition  as  marble. 

33f)8.  The  machines  now  so  much  used  for  raising  beer  Jrom  the  casks  in  the  cellar,  by  the  working  of  a 
piston  and  handle  in  tlie  bar  of  a  public-house,  are  a  great  imjirovement ;  they  prevent  great  waste  from 
spilling  and  from  pilfering,  and  might  be  advantageously  employed  in  large  domestic  establishments  ;  but  care 
should  be  taken  that  their  pipes  are  not  made  of  lead,  since,  when  that  is  the  case,  and  beer  should  remain  in 
them,  it  would  dissolve  some  of  the  lead,  and  produce  a  poisonous  liquid.  Pipes  of  pewter  are  safe. 

3369.  The  late  Mr.  Br  amah  had  a  patent  for  a  method  of  keeping  beer  or  other  liquors  from  the  contact  qf  air 
while  on  draught,  which  deserves  notice  among  the  methods  of  preserving  beer.  This 
invention  was  intended  for  public-houses  of  extensive  custom,  and  was  combined  w  ith 
the  plan  of  elevating  the  liquor  as  it  was  w.nnted  from  the  cellar  by  mechanical  means, 
which  is  now  practised  so  generally  by  other  contrivances.  To  effect  this  purpose,  a 
cylindrical  cask  of  wooA,  Jig.  561.,  was  fitted  with  a  piston,  secured  like  tliatof  a  steam- 
engine  ;  and  on  the  top  of  the  piston  rod  was  placed  a  box  lieavily  loaded  with  stones, 
so  as  to  press  the  piston  down  with  force  to  the  bottom  of  the  vessel.  The  liquor  was 
forced  into  this  cylindrical  cask,  beneath  the  piston,  from  another  vessel  by  a  small  . 
forcing  pump,  till  the  piston  was  elevated  to  the  upper  part  of  the  cask,  and  then  the  ' weight  at  top,  re-acting  on  it,  forced  it  to  ascend  in  the  jiipes  to  the  bar  of  the  public- 
house,  where,  on  turning  a  cock,  it  was  drawn  as  required.  The  piston  in  tliis  appa- 

ratus, being  always  in  contact  with  the  liquor,  preserved  it  eifectually  from  the  air  till 
drawn  off  to  the  dregs.  The  chief  difBculty  in  the  construction  of  this  apparatus  would 
be  the  getting  the  piston  to  fit  tight  against  the  sides  of  the  cylinder.  It  is  evident  that 
a  common  cask  would  not  answer,  not  being  perfectly  cylindrical.  Means  have  been 
invented  of  late  for  turning  casks  inside  by  a  hithe  prepared  for  the  purpose,  and  have 

jp  been  used  in  some  manufactories  ;  and  the  cylinder  or  cask  might  be  prepared  in  this 
^  way,  or  it  might  be  made  sufTiciently  round  and  smooth  by  a  good  joiner  -,  but  a  cooper is  not  used  to  work  of  this  kind.    Some  cork  fitted  round  the  edge  of  the  piston  would 
probably  keep  it  sufficiently  air-tight.    The  round  form  is  not  necessary,  square  or  any 
other  shape  would  answer. 

3370.  A  method  of  preserving  malt  liquors  in  the  cellars  was  patented  by  Mr.  Wynn,  and  is  now  sold  by  Thorn 
and  Pedley,  Castle  Street,  Leicester  Square,  London.  This  consists  in  an  apparatus  for  generating  carbonic 
acid  gas  from  marble  and  sulphuric  acid  ;  this  gas  is  tlien  conducted  into  tiie  upper  part  of  the  vessel  from  which 
the  malt  liquor  Is  drawn  for  consumption,  and  the  space  in  the  vessel,  left  vacant  by  drawing  the  beer,  is  kept 

constantly  filled  with  the  carbonic  acid  gas,  and  of  course  all  the  common  air  is  excluded. 
Such  beer  or  ale  will  continue  to  the  last  as  brisk  as  it  was  at  the  beginning  of  the  draught. 

3371.  A  va-y  useful  contrivance  has  lately  been  made,  by  which  one  may  see.  by  simple inspection,  how  much  liquor  of  any  kind  has  been  drawn  from  a  cask,  and  how  much 
remains  in  it,  wliich  can  save  all  the  trouble  of  gauging.  A  glass  tube,  fig.  562.,  is  fixed 
in  a  perpendicular  position,  and  connected  with  the  lower  part  of  the  cask  ;  and  it  is 
obvious  that  the  surface  of  the  liquor  in  the  cask  and  in  the  tube  will  .always  be  exactly 
level.  This  tube  is  graduated  so  as  to  show  the  quantity  of  liquor  at  any  time  in  the 
cask.  To  graduate  the  tube,  a  certain  quantity  of  liquor  or  water  is  put  into  the  cask, 
and  a  mark  made  on  the  tube  where  the  fluid  stands  ;  then  another  similar  qu.intity  is 
added,  and  another  mark  made  on  the  tube ;  and  in  this  manner,  by  pouring  in  equal 
quantities  into  the  cask,  and  marking  the  place  where  the  fluid  st.mds  in  the  tube, 
a  scale  is  got  on  the  tube  which  will  correspond  with  the  equal  quantities  in  the  cisk. 

3372.  For  transferring  beer  or  other  liquor  from  one  vessel  to  another,  a  syphon  is  sometimes  found  conve- nient, as  by  it  the  liquor  may  be  decanted  without  disturbing  the 
sediment,  and  also  the  liquor  can  thus  be  transferred  without 
making  any  aperture  in  the  lower  part  of  the  vessel.  A  syphon 
is  a  bended  pipe,  whose  legs  are  of  unequal  lengths.  For  common 
purposes  the  syphon  of  the  form  a,  fig.  563.,  may  be  employed.  To 
use  it  the  short  end  must  be  placed  in  the  liquor  to  be  decanted, 
and  by  sucking  with  the  mouth,  or  other  method,  through  the  other 
end,  it  must  be  raised  in  the  tube  so  as  to  run  out ;  and  it  will 
then  continue  to  run  of  itself,  until  the  vessel  is  emptied.  But  as 
sucking  Jjy  the  mouth  is  on  many  accounts  inconvenient,  the  same 
cfl'ect  may  be  produced  by  inverting  the  syphon,  and  filling  it with  the  liquor ;  then  keeping  the  two  ends  stopped  with  tlio 
finger  or  otherwise,  introduce  the  short  end  into  the  liquor ; 
unstop  the  ends  of  the  syphon,  and  the  liquor  will  flow.  Some- 

. ,  times  the  syphon  is  made  of  the  form  4,  with  an  additional  small 
\\v.  tube  to  suck  out  the  air  by  at  first ;  a  cock  at  c  is  then  necessary, 
N  to  shut  till  the  tube  is  full,  and  it  is  then  opened  to  allow  the 

liquor  to  flow.  Syphons  of  this  kind  are  much  emjdoyed  by 
brewers  and  distillers.  In  the  syphon  it  is  essential  that  the  leg 

through  which  the  liquor  flows  shall  be  longer  than  the  other,  as  the  whole  action  depends  upon  this  ;  for 
it  is  he  greater  weight  of  the  fluid  in  tlie  longer  leg  that  overbalances  that  of  the  shorter  leg.  Small  glass 
syphons  are  sold  of  both  forms,  a  and  b,  and  are  found  extremely  useful  for  decanting  manv  liquids,  where 
it  is  desirable  to  draw  the  fluid  from  the  top  instead  of  the  bottom,  and  where  any  disturbance  would  be 
injurious. 

Fig.  562. 

Sect.  IX. 

FINING  BEER. 

3373.  Wien  malt  liquor,  propcrh/  made,  is  left  to  itself,  all  the  footing  imptirities  ijcnerally 

subside  in  lime,  and  the  fluid  remains  clear  and  transparent.  But  sometimes  this  does  not 

happen,  or  not  sufficiently  soon.    In  this  case  it  is  necessary  to  employ  some  method  of 
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hastening  this  subsidence  of  the  floating  matter  that  occasions  its  muddiness.  The  means 
of  effecting  this  is  called  Fining. 

In  London,  beer  is  often  sent  (o  tlie  publican  as  soon  as  the  fermentation  is  over,  and  before  it  lias  had  time 
to  become  clear  ;  it  is  then  usual  to  send  along  with  it  a  quantity  of  liquid  called  finings,  and  the  publican 
puts  a  portion  into  each  cask.  Various  substances  are  used  to  mix  with  beer  to  occasion  the  precipitation  of 
the  impurities,  and  rendering  it  clear  and  transparent ;  but  the  most  usual  of  these  is  isinglass,  and  it  is  the 
only  substance  which  the  legislature  permits  the  public  brewer  to  employ  in  fining. 

But  isinglass  will  not  answer  for  fining,  if  dissolved  in  hot  water  ;  if  added  in  this  manner  it  will  coagulate 
and  f;dl  to  the  bottom  without  carrying  the  feculences  with  it.  For  this  purpose  it  is  dissolved  in  vinegar,  or 
in  very  old,  stale,  or  sour  beer  ;  and  when  it  is  once  dissolved  it  is  reduced  by  adding  some  mild  beer  to  the 
solution.  It  should  be  stirred  about  well,  and  after  this  it  must  be  strained  through  a  hair  sieve  or  coarse 
cloth:  abrush  is  useful  in  forcing  it  through  the  sieve,  when  it  should  be  of  the  usual  consistence  of  beer, 
and  it  should  be  transparent.  The  quantity  employed  may  be  from  a  pint  to  a  quart  per  barrel :  but  this 
proportion  must  necessarily  vary  according  to  the  degree  of  foulness  of  the  beer. 

To  try  whether  the  fining  will  act  properly,  it.is  necessary  first  to  make  an  experiment  with  it.  Put  some 
of  the  beer  to  be  fined  into  a  large  half-pint  phial,  or  tall  clean  glass  of  any  kind  holding  this  measure,  and 
add  to  it  a  little  of  the  finings  prepared  for  use,  taking  the  weight  of  what  you  use.  Observe  the  effect  which 
it  has  upon  the  beer.  This  effect  will  probably  be,  that  the  feculences  will  begin  to  collect  in  large  fleecy 
masses,  which  will  gradually  rise  to  the  top,  leaving  the  beer  perfectly  clear.  But  the  quantity  of  finings  so 
employed  may  be  more  than  is  really  necessary,  and  it  is  not  desirable  to  have  more  isinglass  in  the  beer  than 
can  be  avoided.  Make,  therefore,  another  experiment  with  tlie  same  quantity  of  beer,  but  with  less  of  the 
finings  ;  and  if  the  effect  does  not  take  place  s.itisfactorily,  of  rendering  the  beer  transparent,  the  first  pro- 

portion must  be  adhered  to.  If  with  the  smallest  proportion  of  finin^js  the  beer  is  cleared,  make  another 
experiment  with  still  less,  and  satisfy  yourself  that  you  have  ascertained  the  least  proportion  of  finings  that 
will  act  decidedly,  before  you  put  the  whole  of  the  finings  into  the  cask.  To  fix  upon  the  right  quantity  of 
finings  for  the  cask,  ascertain  how  many  half-pints  there  are  in  the  cask  ;  say  there  are  200 :  then  multiply 
the  weight  of  the  finings  in  the  successful  experiment  by  200,  the  product  will  be  the  weight  of  finings  for 
the  beer.  Many  persons  may  not  be  disposed  to  take  this  trouble,  but  it  is  a  more  certain  mode  than  mere 
guessing  ;  and  those  who  desire  to  be  accurate  will  not  object  to  it. 

3374.  Filling  should  never  he  used  but  in  case  of  necessity ,  as  any  addition  of  this  kind  to  the  beer  promotes 
acetification,  an  effLCt  which  the  brewers  well  know,  as  they  never  add  it  to  the  liquor  till  they  are  just  going 
to  part  with  it ;  besides  this,  the  stirring  up  the  liquor  is  injurious,  from  risking  a  renewal  of  fermentation. 
Beer  that  has  been  fined,  unless  the  cellar  be  particularly  cool,  is  liable  to  turn  sour,  especially  if  it  be  of  no 
great  strength.  Transparency,  or  ̂ »C7ie5s,  as  it  is  called,  is  essential  to  the  keeping  of  beer  ;  but  this  pro- 

perty should  be  the  result  of  good  brewing,  and  should  not  be  produced  by  art. 
3375.  The  mode  in  which  the  fining  operates  is  by  entangling  and  combining  with  the  floating  imdissolved 

substances  suspended  in  the  liquor,  after  which  the  action  of  the  alcohol  coagulates  it  in  the  same  manner  as 
it  does  whites  of  eggs ;  and  the  whole  being  specifically  lighter  than  the  liquor,  it  rises  to  the  top,  and,  as  is 
the  case  in  some  wines,  it  floats  as  u  scum.  This  coagulated  matter  falls  to  the  bottom  if  specifically heavier. 

3376.  Several  other  substances  7nay  be  used  instead  of  isinglass,  although  none  answers  better.  Gel.itine 
prepared  from  any  material,  as  hartshorn  shavings  or  ivory  turnings,  will  give  a  jelly  that  will  do.  Albumen 
•dso  may  be  used,  as  whites  of  eggs,  or  the  serum  of  bullocks'  blood.  The  sounds  of  cod-fish,  being  also  the swimming  bladder  of  that  fish,  is  of  the  same  nature  as  isingl.ass,  and  when  well  dried  and  treated  as  above 
described,  will  answer  nearly  as  well  for  fining ;  but,  when  the  quantity  used  is  considerable,  they  are  apt 
to  leave  a  fishy  taste  in  the  beer.  Mr.  Donovan  states  tliat  alum  has  been  found  to  be  a  good  substitute  lor 
isinglass ;  about  an  ounce  in  powder,  dissolved  in  a  hogshead  of  beer,  will  effect  this  purpose,  without  com- 

municating any  taste,  or  having  any  prejudicial  effect. 

3377.  Ropiness  in  beer  is  a  disease  which  sometimes  occurs,  and  is  supposed  to  be  owing 
to  ill-made  malt ;  sometimes  from  an  injudicious  mixture  of  uimialted  barley,  or  perhaps 
from  too  much  mucilage  being  left  in  the  beer.  It  is  difficult  to  cure.  Mr.  Black  directs 
the  beer  to  be  put  into  a  vat  with  a  false  bottom,  and  to  add  per  barrel  four  or  five 
pounds  of  hops  taken  gradually  away  after  the  first  boiling  of  the  wort;  to  this  may  be 
added  about  ̂   lb.  per  barrel  of  mustard  seed.  The  beer  should  be  roused  as  the  hops  are 
gradually  introduced,  and  in  some  months  the  ropiness  will  be  cured.  The  beer  shoidd  be 
drawn  off  from  below  the  false  bottom. 

Sect.  X. 

BOTTLING  MALT  LIQUOR. 

3378.  All  kinds  of  malt  liquor  are  much  improved  by  botding ;  and  this  is,  at  the  same  time, 
accompanied  by  the  advantage  of  its  keeping  in  a  brisk  state.  The  liquor  is  improved  and 
mellowed  by  the  slow  fermentation  it  undergoes  ;  and  the  carbonic  acid  which  is  disen- 

gaged being  confined  is  absorbed  by  the  liquor  :  upon  withdrawing  the  cork,  and  conse- 
quently the  pressure,  the  imprisoned  air  escapes  suddenly,  and  occasions  the  appearance  of 

briskness. 
3379.  To  succeed  in  botding  malt  liquor,  it  is  necessary  to  be  particular  as  to  their  state 

at  the  time  it  is  wished  to  bottle.  The  custom  is,  to  leave  a  small  portion  of  the  saccha- 
rine matter  unattenuated,  or  in  a  state  fit  for  very  slow  fermentation  in  the  bottle.  But 

the  fermentation  should  be  nearly  completed,  for  if  it  is  not,  too  much  air  would  be  gene- 
rated, and  the  bottles  would  probably  burst  :  again,  if  the  liquor  is  quite  flat,  it  is  of  no 

use  to  bottle  it,  as  the  fermentation  being  over,  it  would  then  turn  sour.  On  drawing  out 
the  vent-peg  of  the  cask,  if  the  liquor  spirts  out  with  violence,  it  is  evident  that  the  ferment- 

ation is  still  going  on  ;  but  if  the  liquor  appears  still,  yet  on  tasting  is  found  to  be  in  good 
condition,  and  brisk,  then  it  is  ready  for  bottling.  Should  the  beer  appear  a  little  too  brisk 
and  frothy  while  bottling,  the  bottles  may  be  left  open  for  a  few  hours,  and  filled  up  as  the 
froth  works  out ;  but  they  should  be  filled  only  within  an  inch  of  the  cork.  It  must  be 
observed,  that  if  the  corks  are  driven  in  while  the  liquor  is  still  working  much,  there  is 

Qq  3 
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always  a  danger  of  the  bottles  bursting.  Great  care  should  be  taken  to  bottle  exactly  at 
the  proper  time.  When  a  cask  of  beer  is  to  be  bottled,  it  is  usual  to  loosen  the  bung  and 
leave  the  beer  exposed  to  the  air  for  a  short  time,  as  a  day  or  two,  to  flatten  it,  to  prevent 
the  bottles  bursting  :  but  there  is  great  danger  if  the  beer  stands  exposed  too  long,  it  may 
contract  a  tendency  to  acidity. 

3380.  Tlie  corks  should  he  of  the  best  quality ;  there  is  no  saving  in  cheap  corks  :  soak  the 
corks  in  a  little  of  the  beer  ;  and  when  the  bottles  are  corked,  they  should  be  laid  on  their 
sides,  that  the  beer,  by  swelling  the  corks,  may  make  them  quite  tight.  Should  any  of  the 
bottles  begin  to  burst,  the  whole  should  be  set  upright.  They  should  be  kept  in  a  regular 
temperature.  If  the  beer  is  in  perfect  order  (and  it  should  not  be  bottled  except  it  be  clear) 
there  is  no  occasion  for  any  addition ;  but  if  it  be  a  little  too  flat,  or  if  it  is  wanted  to  be  up, 
as  it  is  called,  very  soon,  a  lump  of  sugar  may  be  put  into  each  bottle,  or  four  or  five 
raisins,  or  a  tea- spoonful  of  rice  :  these,  by  giving  rise  to  a  new  fermentation,  will  make 
the  beer  very  brisk.  The  warmer  the  weather,  or  the  warmer  the  place  where  the  bottles 
lie,  the  sooner  will  this  fermentation  begin,  and  the  beer  be  ripe  and  fit  for  use.  Strong  ales 
may  be  kept  in  bottles  of  glass,  without  the  risk  of  forcing  out  the  cork,  or  bursting  the 
glass,  but  weak  ales  undergo  a  much  more  violent  and  unmanageable  fermentation  than 
strong  ones :  hence  table  beer  in  warm  weather  may  burst  the  bottle,  while  strong  ale 
will  not  be  affected.  In  some  kinds  of  beer,  where  there  is  much  fixed  air  generated, 
and  where  glass  bottles  would  not  be  sufficiently  strong,  earthenware  bottles,  called  stone 
bottles,  such  as  those  used  for  spruce  beer,  will  be  best,  and  the  corks  of  these  require  to 
be  tied  down  with  string  or  wire.  Great  care  should  be  taken  that  the  bottles  are  per- 

fectly clean ;  and  one  great  advantage  of  glass  is  that  its  transparency  enables  this  to  be 
easily  seen. 

3381.  When  a  small  cask  of  ale  or  beer  of  any  kind  is  half  consumed,  it  is  a  good  practice  to  bottle  the 
remainder,  which  otherwise  would  get  too  flat :  but  in  this  respect  attention  must  be  paid  to  the  time  when 
it  is  required  to  be  fit  to  drink.  Beer  of  any  kind  to  be  bottled  for  exportation  should  be  brewed  of  good 
strength  to  insure  its  keeping. 

Sect.  XI. 

STRENGTH  OF  MAT.T  LIQCOE8. 

3382.  The  strength  of  malt  liquors  depends,  like  that  of  wine,  upon  the  quantity  of 
alcohol  or  spirit  of  wine  which  they  contain. 
Experiments  by  Professor  Brande  on  this  subject  have  given  the  roUowIng  quantities  of  alcohol  in  100 

measures  of  various  malt  liquors,  and  therefore  the  numbers  exhibit  their  relative  degrees  of  strength. 

Home  brewed  ale 
Burton  ale 
Another  sample  of  do. 
Edinburgh  ale  - 
Dorchester  ale  . 
London  ale 
Scotch  ale 
London  porter  • 

Farts  of  alcohol Parts  of  alcohol 
by  measure. by  measure. -  8.30 

Another  sample  of  London  porter 
.  4.20 

-  6.25 
Another  do.      -        -  - 

-  4.45 

.  8.88 Do.  bottled      .         .  - 

-  475 

-  6.20 
Brown  stout     .         -  - 

.  5.00 
-  5.50 

Another  sample  of  do. 

-  6.80 

-  5.80 
Small  beer  ... 

-  0.75 

-  5.75 
Another  sample  of  do. 

-  1.28 

-  4.00 

CHAP.  IV. 

ON  ■WINES. 

Sect.  L 

QENERAIi  PRINCIPLES  OF  UAKINO  liVINE. 

SuBSECT.  1.  —  Introduction. 

3383.  Few  of  the  articles  used  in  domestic  economy  require  to  be  well  understood  more 
than  wine,  both  on  account  of  its  expense,  and  its  effect  on  health ;  yet  there  are  few 
with  respect  to  which  accurate  knowledge  is  less  generally  diffused,  owing,  probably,  in  a 
great  measure,  to  this  not  being  a  wine-making  country:  hence  the  various  circum- 

stances of  its  manufacture  are  but  little  known. 

"We  propose  to  divide  this  subject  into  several  sections.  In  the  first,  we  shall  treat  of 
those  theoretical  principles  upon  which  the  production  of  wine,  whether  foreign  or 
domestic,  depends.  In  the  second  part,  we  shall  enter  into  a  description  of  the  properties 
of  those  foreign  wines  which  are  most  generally  known  in  Britain.    In  tlic  tJiird,  we  shall 
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consider  the  methods  of  fabricating  wines  from  our  native  British  fruits,  or  what  are 

usuiilly  termed  domestic  or  home-made  wines,  and  particularly  the  most  perfect,  those  made 

from  grapes.  In  the  last,  we  shall  treat  of  the  business  of  the  wine-cellar,  and  the adulterations  of  wine. 

3384.  Wine  having  been  made  long  before  chemistry  was  known  as  an  art,  its  discovery 

did  not  depend  upon  this  science ;  nor  is  it  to  be  supposed  that  much  chemical  know- 

ledge is  possessed  by  all  who  make  good  wines  at  the  present  day.  The  art  of  wine- 
makmg  attained  a  degree  of  perfection,  no  doubt,  chiefly  in  consequence  of  an  infinity  of 
trials  made  by  persons  who  had  sense  and  intelligence  sufficient  to  take  advantage  of 
observations  made  during  the  various  processes  they  employed,  and  who  could  mark 
certain  effects,  although  they  could  not  describe  the  rationale  of  them.  In  countries 
where  the  necessary  materials  are  abundant,  and  other  circumstances  are  favourable,  this 
is  comparatively  easy ;  aad  good  wine  is  often  made,  like  good  beer,  by  persons  who 
acquire  a  certain  skill  which  they  do  not  know  how  to  communicate,  but  which  is  the 
result  of  what  is  sometimes  denominated  mere  practice,  although,  in  fact,  it  is  practice 
guided  by  sagacity  and  careful  observation.  The  experience  of  such  persons  generally 
dies  with  them,  and  similar  knowledge  can  only  be  obtained  by  going  over  the  same 

ground  again,  and  by  the  repetition  of  numerous  experiments,  many  of  which  must  neces- 
sarily be  unsuccessful. 

3385.  It  is  the  business  of  science  to  shorten  this  labour,  by  recording  the  precise  results 
of  the  several  trials,  and,  by  pointing  out  the  natural  causes  that  have  acted  in  producing 
them,  lead  the  way  to  a  more  certain  mode  of  practice.  By  studying  the  scientific 
principles  of  any  art,  we  obtain  in  a  short  time  a  degree  of  knowledge  that  otherwise 
could  be  acquired  only  by  long  experience,  and  with  this  advantage,  that  it  is  unattended 
with  those  prejudices  which  are  usually  possessed  by  those  who  have  devoted  much  of 
their  time  to  practice  only,  unaided  by  the  lights  of  science. 

In  Britain,  our  climate  being  unfavourable,  the  art  of  making  wine  is  little  practised  ; 
it  is,  therefore,  more  difficult  to  gain  experience,  and  we  have  the  more  occasion  to 
profit  by  that  of  others.  France  has  long  preserved  a  superiority  in  the  fabrication  of 
wines,  although  for  many  ages  the  art  of  wine-making  had  been  conducted  according  to 
empii-ical  rules ;  but  it  was  in  that  country  that  chemistry  first  investigated  the  theory  of 
the  best  mode  of  its  manufacture,  and  brought  it  to  the  highest  state  of  perfection. 

3386.  To  the  discoveries  of  Lavoisier,  and  the  labours  of  his  successors,  we  are  indebted  for 
the  clear  and  satisfactory  basis  on  which  the  doctrine  of  fermentation  is  now  established  ; 
and  the  names  of  Chaptal,  Thenard,  and  Guy  Lussac,  stand  pre-eminent  among  those  who 
have  successfully  studied  this  subject,  and  applied  modern  chemistry  to  the  improvement 
of  wine. 

Amongst  us,  the  writings  of  Dr.  Henderson  and  Dr.  Macculloch  have  contributed  to 
diffuse  scientific  knowledge  respecting  wine  ;  and  in  his  recent  work,  Mr.  Redding  has 
collected  numerous  interesting  particulars.  To  these  authors,  among  others,  we  wil- 

lingly acknowledge  our  obligations. 

SuBSECT.  2.  —  Of  the  Grape  Vine,  and  the  chemical  Composition  of  the  Grape. 

Wine,  properly  so  called,  is  the  produce  of  grapes  only ;  and  we  refer  the  reader  to  some 
account  of  these  m  Book  VII.  Chap.  IX.  "  On  Fruits." 

3387.  To  make  good  wine,  it  is  necessary  that  the  grapes  should  have  much  saccharine 
matter,  and  to  produce  this  requires  a  great  deal  of  solar  influence  ;  no  other  quality  can 
compensate  for  the  deficiency  of  sugar  :  hence  the  cultivation  of  the  vine  depends  much 
upon  climate. 

The  production  of  good  wine  from  vineyards  is  limited  to  a  zone  extending  in  breadth 
from  the  thirty-third  to  the  fifty-first  degree  of  north  latitude.  Coblentz  on  the  Rhine  is 
the  most  northerly  point ;  and  Shiraz  in  Persia,  and  the  Isle  of  Cyprus,  the  most  southern. 
In  the  most  northern  parts  of  this  zone  the  grapes  are  deficient  in  sugar,  and  the  wines  are 
often  harsh  and  austere,  like  those  of  the  Rhine  and  Moselle  ;  and  in  the  southern  part 
the  grapes  have  a  superabundance  of  sugar,  and  are  deficient  in  other  necessary  prin- 

ciples:  hence  only  sweet  wines  can  be  made  there,  or  what  are  called  vins  dc  liqueurs, 
such  as  those  of  Malaga  ;  in  this  part  the  grapes  are  often  dried  into  raisins.  The  best 
wines  are  made  in  the  centre  of  the  zone,  as  those  of  Burgundy,  Bourdeaux,  and  Oporto. 
But  it  appears  that  the  ripening  of  fruits,  particularly  of  the  grape,  does  not  depend 
altogether  upon  latitude  ;  for  a  portion  of  the  banks  of  the  Rhine,  where  excellent  wine  is 
made,  has  the  same  latitude  as  the  south  of  England,  where  it  has  been  found  very  difii- 
cult  to  ripen  the  grape  sufficiently  in  the  open  air,  on  account  of  the  greater  humidity  and 
cloudiness  of  the  atmosphere,  which  lessen  the  action  of  the  sun's  rays. 
•  3388.  Grapes  ripen  best,  and  become  sweeter,  on  a  southern  exposure  ;  and  the  sides  of hills  with  this  aspect  are  found  to  be  the  most  favourable  situations.  On  the  banks  of  the 
Rhine,  in  the  Apennines,  in  Hungary,  and  many  other  places,  vines  arc  planted  in  terraces 

Qq  4 
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lormed  on  steep  hills  by  means  of  low  stone  walls  built  along  the  sides ;  and  into  the 
cavities  thus  formed  earth  is  conveyed  ;  these  walled  terraces  rise  above  each  other,  and thus  form  a  kind  of  steps  like  magnificent  staircases  surrounding  the  hills.  The  walls 
answer  several  purposes :  by  upholding  the  earth  they  afford  a  soil  for  the  roots  of  the 
vine,  and  they  retain  the  water  which  flows  down  the  hills,  without,  however,  allowing  it 
to  stagnate ;  likewise  the  reflection  of  the  sun's  rays  from  the  sides  of  the  hill  increases the  heat  considerably,  and  causes  it  to  accumulate  on  the  vines  :  the  walls  are  also  con- 

venient for  fixing  holes  to  train  the  vines  upon. 
3389.  The  season  likewise  makes  a  difference  in  die  quality  of  grapes.  In  dry  seasons the  sugar  will  be  more  abundant,  but  the  juice  less  in  quantity  :  in  wet  seasons,  on  the 

contrary,  the  juice  will  be  plentiful,  but  will  contain  much  water  and  mucilage,  with  little 
sugar.  Grapes  when  quite  green  are  austere  or  styptic ;  next  they  are  acid ;  and  become sweeter  as  they  grow  ripe. 

3390.  The  vine  will  grow  in  any  soil  that  is  not  very  wet,  but  it  flourishes  most  in  one 
that  is  dry  and  light ;  and  though  it  thrives  with  great  luxuriance  in  ricli  soils,  and  pro- 

duces abundance  of  gi-apes,  yet  this  fruit  is  not  so  fit  for  wine  as  that  which  grows  on poorer  land.  It  is  generally  the  case  that  the  grapes  fittest  for  the  table  are  the  least  so 
for  making  wine,  which  is  often  obtained  of  good  quality  from  fruit  of  a  harsh  and  austere 
taste.  It  is  generally  thought  that  the  best  soil  is  one  that  is  of  a  liglit  calcareous  or 
loamy  nature ;  but  even  sandy,  gravelly,  and  stony  are  found  to  answer  well. 

Volcanic  soils  are  particularly  well  calculated  for  a  vineyard  ;  thus  some  of  the  best 
wines  of  Italy  are  made  in  the  neighbourhood  of  Vesuvius,  and  the  famous  Tokay  is  also 
the  produce  of  a  volcanic  district.  The  vine  likewise  grows  well  in  the  debris  of  granitic 
rocks,  as  is  the  ease  with  that  which  produces  the  celebrated  Hermitage.  It  appears  even 
that  the  chemical  composition  of  the  soil  is  of  less  importance  than  its  physical  character. 
It  has  been  observed  that  a  black  soil  is  particularly  favourable  from  its  absorbing  heat. 

3391.  The  manner  of  training  varies  in  different  countries.  In  Italy  and  other  warm 
climates  tliey  are  suffered  to  run  up  to  a  great  height,  and  are  trained  on  high  trellises, 
or  are  allowed  to  spread  with  the  utmost  luxuriance,  and  to  hang  in  festoons  from  tree  to 
tree,  the  effect  of  which  is  described  by  travellers  to  be  highly  beautiful  and  picturesque. 
But  in  by  far  the  greater  part  of  Europe,  the  vines  are  trained  on  low  wooden  props. 
The  French  and  Germans,  who  excel  in  this  branch  of  economy,  prefer  the  low  training, 
in  which  they  cut  the  vines  down  to  a  few  feet  or  less ;  and  although  the  fruit  is  dimi- 

nished in  quantity  by  this  management,  its  quality  is  much  improved  by  its  obtaining 
more  of  the  sun's  heat  through  reflection  from  the  ground.  "Those  who  have  known 
vineyards  only  from  the  descriptions  of  poets  are  extremely  disappointed  in  first  viewing 
the  stunted  appearance  of  those  in  France  and  Germany.  In  the  sandy  parts  of  Spain 
the  vines  are  even  allowed  to  trail  upon  the  ground.  The  modes  of  planting,  propping, 
pruning,  and  renewing  the  vines  have  also  a  great  influence  on  their  produce  in  wine. 

3392.  The  varieties  of  the  vine  are  innumerable,  differing  in  the  size,  colour,  taste,  and 
perfume  of  the  fruit :  of  all  fruits,  perhaps  none  is  so  much  altered  in  its  nature  and  the 
proportion  of  its  ingredients  by  the  circumstances  of  climate  and  soil ;  no  species  of  grape 
succeeding  equally  well  in  all  climates.  Good  varieties  degenerate  by  being  transplanted 
from  a  warm  to  a  cold  climate  ;  and,  on  the  contrary,  the  grape  is  sometimes  improved 
by  being  carried  from  a  cold  to  a  warm  one. 

The  same  climate,  soil,  and  mode  of  culture,  often  produce  wines  of  very  different  qualities. 
Situation  and  aspect  alone,  all  other  circumstances  being  the  same,  make  a  very  great 
difference.  The  same  vineyard,  for  example,  according  as  its  different  parts  have  a 
northern  or  southei-n  aspect,  will  produce  wines  of  opposite  characters  ;  as  also  will  the 
same  hill  at  its  summit,  middle,  and  bottom.  In  cold  countries  the  southern  slope  of  a 
rising  ground  is  the  most  favourable  situation,  and  in  warm  climates  the  east  is  foimd  to 
be  generally  the  best.  Grapes  form  a  very  uncertain  crop,  and  are  much  affected  by  wet 
seasons,  hail-storms,  and  mists. 

The  principal  varieties  of  grapes  which  are  chiefly  cultivated  for  foreign  wines  are  the 
red  and  white  Chasselas  or  Muscadine;  the  Auvergnat  ;  the  Frontignac or  Muscat  grape, 
white,  red,  and  black  ;  the  Damask  grape  ;  the  sweet  water  ;  the  raisin  grape  ;  the 
malmsey  grape ;  the  malmsey  Muscadine ;  the  black  Hamburg  ;  but  there  are  many 
more  varieties,  impossible  here  to  enumerate.  Wine-growers  seldom  confine  themselves 
to  one  kind  of  grape,  several  being  usually  mixed  together  in  the  vintage ;  but  in  some 
choice  wines  only  one  sort  is  used. 

3393.  The  numhcr  and  variety  of  wines  are  almost  infinite  :  every  kingdom,  every 
district,  and  sometimes  each  vineyard,  producing  a  wine  having  some  distinctive  property, 
from  which  it  receives  a  particulnr  name.  Thus  we  have  the  wines  of  Portugal,  of  France, 
and  of  the  Rhine,  each  of  a  peculiar  character ;  and  the  Tokay,  Hock,  and  Constantia 

wines  are  each  the  produce  of  particular  vineyards,  their  qualities  depending  on  the  varie- 
ties of  the  grape,  as  well  as  on  several  local  circumstances  and  the  modes  of  manufacture. 

Some  have  maintained  that  the  vine  ought  not  to  be  manured,  when  the  production  of 
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wine  is  the  object,  from  an  idea  tbat  the  manure  affects  the  flavour  of  the  wine  :  this 

opinion  is  maintained  by  many  French  wine-growers  ;  and  in  the  port-yielding  district  of 
the  Alto  Douro  in  Portugal,  the  use  of  manure  is  forbidden  by  law.  But  it  is  not  clear  that 
the  practice  of  manuring  is  injurious ;  for  in  Germany,  particularly  on  the  Rhine,  it  is 
employed  very  freely  :  this  is  likewise  the  case  in  the  vineyards  near  Bourdeaux,  where 
the  clarets  are  made.  Liebig  recommends  the  prunings  of  the  vines  themselves  as  the 
best  manure.  It  is  certain  that  the  flavour  of  wine  is  affected  by  circumstances 

apparently  inappreciable ;  scarcely  two  vintages  afford  exactly  the  same  quality  of  wine, 
the  vintage  of  some  particular  year,  as  that  of  the  cometyearof  18 11,  sometimes  excelling all  others. 

3394.  Grapes  differ  considerably  in  their  constituents  from  other  materials  employed  for  fer- 
mentation. The  juice  of  the  grape  not  only  contains  a  larger  proportion  of  saccharine 

matter  than  that  of  other  fruits,  and  is  consequently  capable  of  producing  a  gi-eater 
quantity  of  alcohol,  making  a  stronger  liquor  ;  but  it  differs  also  in  the  nature  of  its  acid, 
which  is  chiefly  the  tartaric,  that  being  almost  the  only  acidulous  principle  existing  in  it, 
particularly  the  matm-e  gi-ape  ripened  in  a  warm  climate,  such  as  Spain,  Portugal, or  Madeira. 

3395.  The  abundance  of  tartaric  acid  in  the  grape  is  one  of  the  principal  causes  of  its  excel- 
lence as  a  material  for  wine.  Other  fruits  employed  for  this  purpose,  as  gooseberries, 

currants,  elderberries.  Sec,  contain  chiefly  the  malic,  citric,  and  acetic  acids,  which  ai'e 
partly  combined  with  potash,  forming  malate  and  citrate  of  potash,  and  partly  in  a  free  state : 
but  these  salts  being  soluble  both  in  water  and  in  alcohol,  necessarily  remain  in  the  wine 
that  has  been  prepared  from  the  fruits,  nor  can  they  be  separated ;  hence  all  the  wines 
made  from  other  fruits,  except  the  grape,  contain  a  quantity,  generally  considerable,  of  free 
acid,  which  is  injurious,  at  least  to  certain  constitutions  ;  and  as  the  acids  are  not  pala- 

table, they  are  usually  concealed  by  a  large  quantity  of  saccharine  matter,  as  we  shall 
afterwards  find  when  the  processes  of  making  these  wines  are  described. 

The  tartaric  acid,  on  the  contrary,  does  not  exist  in  the  grape  in  a  free  state ;  but  it  is 
always  combined  with  potash,  constituting  bitartrate  of  potash  ;  and  this  is  the  substance 
known  by  the  name  of  tartar.  This  tartar  is  most  abundant  in  the  juice  of  unripe  grapes, 
called  often  verjuice,  and  has  an  austere  taste ;  it  lessens  in  quantity  as  the  grape 
approaches  to  maturity,  when  the  sugar  increases  in  the  same  proportion. 

The  tartar  is  held  constantly  in  solution  in  the  grape  juice;  but  as  soon  as  the  fer- 
mentation commences,  and  alcohol  is  evolved,  a  portion  of  the  tartar  is  precipitated  or 

thrown  down  in  the  solid  form,  because  it  cannot  be  kept  in  solution  by  alcohol ;  and  the 
latter  has  diminished  to  a  certain  degree  the  solvent  power  of  the  must.  The  preci- 

pitation of  the  tartar  takes  place  upon  the  bottom  and  sides  of  the  containing  vessel,  to 
which  it  adheres  as  a  hard  crust  in  a  crystalline  state,  called  the  lees  of  the  wine.  A 
small  quantity  of  tartrate  of  lime  is  also  found  united  to  it,  and  exists  even  in  the  purified 
tartar,  or  common  cream  of  tartar ;  hence  it  follows,  that  if  the  grapes  are  of  the  best 
quality,  containing  tartar,  they  have  but  little  or  no  free  acids  ;  and  if  the  fermentation 
has  been  well  conducted  and  complete,  the  resulting  wine  will  be  quite,  or  almost  en- 

tirely, free  from  acid  of  any  kind ;  and  it  is  this  circumstance  chiefly  that  renders  the 
grape  superior  to  every  other  fruit  for  producing  a  wholesome  wine.  But  wine  is  never 
perfect  until  it  has  subsequently  undergone  the  very  slow  fermentation,  which  brings  it  to 
its  highest  point  of  perfection,  when  a  still  farther  quantity  of  the  tartar  subsides,  and 
constitutes  what  is  called  the  crust  when  bottled,  the  quantity  of  which  usually  gives  an 
idea  of  the  quality  and  age  of  the  wine. 

All  grapes,  however,  are  not  entirely  without  other  acids  besides  the  tartaric  ;  but 
they  seldom  contain  any  of  these  in  considerable  quantity,  and  in  that  case  they  are  less 
fit  for  the  production  of  good  wine. 

Besides  the  essential  principles  of  the  grapej  namely,  sugar,  tartar,  and  natural  fer- 
ment, it  contains  some  mucilage,  and  an  aromatic  essential  oil  in  minute  quantity,  to 

which  the  delicate  perfume  or  aroma  of  the  wine  made  from  it  is  owing. 
3396.  The  vintage  should  never  commence  before  the  grapes  have  arrived  at  their  full 

maturity,  except  in  cold  countries,  where  sometimes  the  season  is  so  late  before  they 
can  be  ripe  that  there  is  danger  of  their  spoiling  if  they  are  not  quite  ripe  ;  yet  brisk 
wines  can  be  made  from  them.  In  the  manufacture  of  the  best  wines,  they  are  careful  to 
avoid  the  two  extremes  of  gathering  the  grapes  not  sufficiently  ripened,  or  so  ripe  that 
they  begin  to  spoil.  In  warm  countries,  in  the  manufacture  of  sweet  luscious  wines,  the 
grapes  are  permitted  to  hang  on  the  tree  till  they  shrivel,  or  they  are  gathered  and  half 
dried  in  the  sun. 

3397.  When  they  are  to  be  collected,  a  sufficient  number  of  persons  are  employed,  so  as 
to  be  able  in  a  single  day  to  gather  all  that  is  necessary  to  fill  the  fermenting  vat.  The 
unripe  or  decayed  fruit  .should  be  carefully  separated,  a  circumstance  which  is  often 
neglected  in  manufacturing  the  inferior  wines,  and  in  the  fabrication  of  wine  for  distilling 
into  brandy.    In  making  Champagne,  however,  they  prefer  having  a  certain  proportion 



G02 BEVERAGES  USED  IN  THE  BRITISH  ISLES.        Book  VIIT. 

of  unripe  fruit.  For  the  rich  sweet  wines,  the  juice  is  concentrated  by  leaving  the  grapes exposed  to  the  sun  for  a  few  days ;  but,  in  general,  the  fruit  is  taken  at  once  to  the  press. In  the  richer  and  best  wines  also,  where  a  very  delicate  flavour  is  expected,  all  the  stalks 
are  removed  ;  but  in  the  strong  rough  wines,  a  certain  proportion  of  the  stalks  are  kept, 
as  they  give  strength  and  astringency.  In  the  preparation  of  port  wine  they  are  always 
used ;  but  in  the  manufacture  of  the  more  delicate  wines  of  Bordeaux  they  are  generally 
excluded.  The  practice  of  different  countries  differs  much  in  this  respect,  and  in  weak 
wines  they  are  apt  to  communicate  a  harsh  and  austere  flavour. 

3398.  The  bruising  the  fruit,  or  pressing,  is  performed  in  various  ways  in  different 
countries,  according  to  the  care  bestowed  in  the  manufacture.  In  many  parts  of  France, 
the  grapes  are  put  into  tubs  with  perforated  bottoms,  and  men  tread  them  with  their 
sabots  or  wooden  shoes,  the  juice  running  out  into  the  vat  or  tub  placed  below.  This 
mode  is  imperfect ;  and  where  the  vintage  is  conducted  in  the  best  manner,  presses  arc 
made  use  of  for  this  purpose,  by  which  the  process  is  performed  more  uniformly  and 
completely.  The  skins  and  refuse,  after  the  grapes  have  been  pressed,  constitute  what is  called  the  7narc. 

3399.  But  before  we  proceed  to  describe  the  manufacture  of  wine,  we  must  explain  the 
principles  upon  which  its  formation  depends. 

StJBSECT.  3.  —  Sketch  of  the  Tlieory  or  general  Principles  of  Wine-making. 

The  theory  and  process  of  fermentation  having  been  already  treated  of  at  some  length 
in  Book  VIII.  Chap.  II.,  we  shall  confine  ourselves  here  to  a  concise  recapitulation  of 
those  particulars  respecting  it  which  are  requisite  towards  a  connected  view  of  wine- 
making. 

3400.  It  was  observed,  that  when  any  sweet  vegetable  juice,  whether  a  decoction  of  malt, 
juice  of  the  grape,  or  that  of  other  fruit,  is  exposed  to  the  ordinary  temperature  of  summer, 
say  from  50°  to  70°,  it  soon  begins  to  exhibit  that  intestine  motion  termed  fermentation, 
and  distinguished  by  the  production  of  alcohol,  which  remains  in  the  liquid,  and  of  car- 

bonic acid,  which  chiefl)'  escapes  in  the  form  of  gas. 
3401.  If  a  decoction  of  malt  be  fermented,  the  produce  is  ale  or  beer  ;  but  if  grapes  or 

other  sweet  fruits  have  been  employed,  wine  is  the  result. 
3402.  It  has  been  shown  that  the  process  of  fermentation  depends  essentially  upon  the 

presence  of  two  substances  at  least :  saccharine  matter,  and  another  vegetable  principle 
termed  a  leaven  or  ferment,  the  nature  of  which  appears  to  be  extremely  analogous  to,  if 
not  identical  with,  gluten  or  vegetable  albumen.  These  two  substances,  which  exist  more 
or  less  in  all  sweet  vegetable  juices,  act  upon  each  other,  and  occasion  a  decomposition 
into  their  elementary  principles ;  and  when  these  unite  again  in  other  proportions,  they 
give  rise  to  the  two  essential  products  of  fermentation  above-mentioned,  alcohol  and 
carbonic  acid.  The  phenomena  of  fermentation  and  the  liquid  resulting  from  it  vary  in 
some  degree  according  to  the  relative  proportions  of  the  saccharine  matter  and  the 
ferment. 

3403.  When  the  juice  of  the  grapes,  or  must  as  it  is  termed,  is  put  into  the  vat,  at  a 
temperature  of  60°,  it  soon  begins  to  ferment  spontaneously :  no  yeast  is  added,  as  in  the 
case  of  beer  or  ale,  because  the  natural  ferment  contained  in  grapes  is  sufficient  to 
excite  and  keep  up  a  sufficient  fermentation.  We  may  mention  it  as  remarkable,  that 
although  expressed  juice  ferments  so  readily,  yet  this  process  never  takes  place  in  the 
juice  before  the  fruit  is  bruised.  The  fact  is,  the  sugar  and  the  ferment  are  contained  in 
different  parts  of  the  grape,  and  they  never  come  into  contact,  except  the  fruit  is 
broken. 

77ie  general  phenomena  of  fermentation  have  been  so  particularly  described  when 

treating  on  that  subject  at  large,  and  again  under  "  Brewing,"  that  we  shall  not  detain 
the  reader  by  repeating  it  in  detail.  The  appearance  of  air  bubbles,  and  of  a  gentle 
ebullition,  together  with  the  turbid  state  of  the  fluid,  are  the  same  in  all  cases  :  a  portion 
of  the  exhausted  ferment,  now  rendered  insoluble,  rises  to  the  surface  with  another  portion 
not  exhausted,  constituting  the  yeast,  the  remainder  falling  to  the  bottom  in  the  form  of 
lees.    The  gas  which  escapes  is  known  to  be  the  carbonic  acid. 

3404.  In  the  ordinary  methods  of  making  wines,  there  are  two  periods  in  the  fermentation. 
The  first  or  primary  fermentation  in  the  vat  is  the  most  considerable,  in  which  the  principal 
part  of  the  sugar  and  ferment  are  decomposed ;  and  of  course  alcohol  produced.  After 
this  first  effort  of  the  fermentative  process,  the  usual  phenomena  disappear,  and  the 
effects  sensibly  diminish  ;  the  process  should  now  be  stopped,  otherwise  the  liquor  would 
advance  to  the  acetous  state  of  fementation.  While  this  fermentation  was  proceeding, 

yeast  being  thrown  up,  and  tartar  and  mucilage  precipitated,  the  liquor  had  become 
muddy  ;  but  as  the  fermentation  lessens,  and  these  impurities  have  gradually  subsided  to 
the  bottom  as  lees,  the  new  fluid  or  wine  becomes  clearer,  and  the  vinous;  taste  is  perceiv- 

able.   But  though  the  operation  has  apparently  ceased,  it  has  not  in  reality  ;  and  it  must 
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be  continued  longer  before  tbe  wine  becomes  perfect.  It  is  said  that  the  fermentation  is 

most  perfect -where  large  quantities  of  must  are  operated  upon.  Lately,  it  has  become 
the  custom  to  increase  the  fermentation,  when  it  is  required,  by  the  addition  of  starch 

sugar,  which  is  of  the  same  kind  as  that  of  the  grape. 
3405.  After  the  first  fermentation  has  continued  for  a  sufficient  time,  according  to  the 

kind  of  wine  to  be  made,  it  is  then  racked  ofiF  or  transferred  to  casks  to  suffer  a  slow 

fermentation,  generally  termed,  not  very  correctly,  the  insensible  fermentation ;  but  care 
must  be  taken  not  to  pour  oS  the  lees  which  have  settled  to  the  bottom,  nor  the  yeast  on 
the  top.  .  .       „  „  , , 

When  first  put  into  the  casks,  the  wine  still  contains  a  portion  of  fermentable  matter, 
which,  though  not  sufficient  to  produce  the  very  visible  effects  of  ordinary  fermentation, 
is  yet  sufficient  to  occasion  a  slower  state  of  this  process,  which  continues  a  longer  or  a 
shorter  time,  according  to  circumstances. 

During  this  second  fermentation  in  the  casks,  the  wine  becomes  turbid,  and  there 
is  a  slight  internal  motion  of  the  fluid,  yeast  is  thrown  off  by  the  bung,  and  the  casks  are 
kept  always  full  that  it  may  pass  out  upon  forming.  The  management  of  this  second 
fermentation  must  depend  upon  various  circumstances,  chiefly  the  kind  of  wine  to  be 
manufactured. 

3406.  When  the  fermentation  in  the  casks  has  coniimtsd  till  the  wine  is  properly  depurated 
by  throwing  off  the  yeast,  the  bungs  are  driven  in  tight,  and  the  wine  is  left  to  deposit  its 
tartar,  which  it  does  in  consequence  of  an  extremely  slow  fermentation,  which  often 
continues  for  a  long  time,  during  which  the  wine  is  ameliorated  by  a  more  intimate 
combination  of  the  alcohol  with  the  acid  and  mucilage  ;  this  frequently  requires  several 
years  in  the  wood. 

3407.  Another  effect  of  this  prolonged  insensible  fermentation  is  the  gradual  increase  of 
the  quantity  of  alcohol,  and  the  farther  separation  of  the  insoluble  salt,  the  bitartrate  of 
potash,  called  tartar,  which  subsides,  adhering  to  and  lining  the  bottom  and  sides  of  the 
casks  as  lees.  As  the  taste  of  tartar  is  harsh  and  disagreeable,  it  is  evident  that  the  wine 
will  be  improved  by  being  deprived  of  it,  and  hence  old  wine  is  preferable  to  new.  There 
is,  however,  sometimes  a  danger  in  putting  the  liquor  into  the  casks  before  it  has  had 
sufficient  time  to  ferment  in  the  vat.  If  the  unfermented  matter  is  in  too  large  a  quantity, 
it  will  ferment  violently  in  the  casks  and  become  turbid,  and  if  it  be  put  into  bottles,  will 
probably  break  them.  Again,  if  the  fermentation  has  been  carried  too  far,  there  is  a 
chance  of  the  liquid  souring  and  turning  to  vinegar. 

A  portion  of  the  colouring  matter,  as  well  as  tartar,  is  also  precipitated,  adhering  to  the 
sides  of  the  cask  ;  the  wine  is  mellowed,  and  the  aroma  and  flavour  that  are  peculiar  to 
it  become  more  apparent.  These  changes  are  sometimes  accelerated  by  various  artificial 
means,  especially  by  the  agitation  of  the  lees,  which  always  contain  a  portion  of  the  fer- 

ment, and  by  the  assistance  of  artificial  heat.  Hence  the  reason  why  certain  strong  and 
austere  wines  are  so  much  improved  and  mellowed  by  being  exported  in  the  lees  to  a 
warm  climate,  as  is  the  case  in  carrying  Madeira  to  the  West  Indies,  or  in  subjecting  it 
to  the  effect  of  local  motion  of  any  kind  with  heat,  as  is  now  practised  in  the  island  of 
Madeira.  On  the  contrary,  the  lighter  and  more  delicate  wines  are  injured  by  the  motion 

■  even  of  removal  to  any  distance,  and  therefore  can  be  drunk  in  perfection  only  in  the 
I  countries  where  they  are  grown. 

3408.  To  prevent  this  renewal  of  the  fermentation,  therefore,  after  a  certain  time,  when 
1  most  of  the  lees  has  been  thrown  down,  and  it  is  thought  the  wine  has  acquired  a  sufficient 
I  degree  of  maturity,  it  is  poured  off  into  a  clean  cask,  which  process  is  technically  called 
1  racking,  which  is  a  method  of  transferring  the  fluid  without  disturbing  the  sediment. 

3409.  After  this,  should  there  appear  to  be  any  risk  of  the  fermentation  beginning 
I  again,  a  process  is  employed  called  stilphuring,  which  consists  in  burning  sulphur  matches 
•  within  the  cask  ;  the  sulphurous  acid  gas  thus  produced  is  absorbed  by  the  wine,  and  this 
1  has  the  effect  of  stopping  the  fermentation.  In  some  places  this  latter  process  is  varied 
1  by  strongly  impregnating  a  small  quantity  of  wine  with  this  gas,  which  they  then  call 
!  stum  wine,  which  they  put  into  the  cask  for  the  same  purpose. 

34 1 0.  Sometimes,  after  these  operations  are  finished,  the  wine  is  not  completely  clear, 
:  and  requires  to  be  clarified  or  fined  by  isinglass,  whites  of  egg,  or  substances  of  that  kind, 
i  Finally,  the  whole  is  completed  by  bottling. 

3411.  TTie  fermentative  process,  as  well  as  every  part  of  the  manufacture  of  wine,  requires 
great  attention  united  to  experience  and  skill,  and  it  varies  exceedingly  in  different  places; 
»so  that  although  the  subject  has  received  considerable  elucidation  and  improvement  from 
t  the  labours  of  Chaptal  and  other  eminent  chemists,  particularly^in  France,  where  perhaps 
t  the  best  wine-makers  in  the  world  are  to  be  found,  yet  the  French  themselves  allow  that 
r there  is  still  much  to  be  done  before  fixed  rules  can  be  given;  and  our  object  here  is 
r  rather  to  touch  upon  the  prominent  facts  in  the  manufacture  of  foreign  wines,  than  to. 
enter  into  minute  details. 
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SuBSECT.  4.  —  Distinctionii  in  Wine  which  arise  chiefly  out  of  the  Manufacture. 
3412.  Perhaps  the  most  obvious  division  of  wines  is  according  to  colours,  as  red  and 

tvlutc  :  but  another  arrangement,  generaUy  received,  considers  them  as  —  1.  dry  and  strong, 
as  Port,  Sherry,  and  Madeira  ;  2.  dry  and  liglU,  as  Hermitage,  Claret,  Burgundy,  or  Hock  • 
3.  brisk,  effervescing,  and  spar/ding,  as  Champagne  ;  4.  sweet,  as  IVIalmsey,  &c.;  to  which  we may  add  the  Vino  cotto,  or  boiled  wines. 

To  undei-stand  well  these  distinctions,  it  is  necessary  that  we  attend  to  some  circumstances in  the  manufacture  which  give  rise  to  them. 
3413.  The  colour  of  wine  is  owing  to  the  following  causes  :  —  If  the  skins  of  the  grapes  or 

marc  are  entirely  excluded  from  the  fermenting  vat,  a  white  wine  is  always  obtained,  the 
juice  of  almost  all  grapes,  black  and  red,  as  well  as  green,  being  colourless.  Champagne  is 
made  from  a  red  grape  so  deep  in  colour  as  to  approach  to  black,  and  sherry  is  made  from  a 
mixture  of  white  and  coloured  grapes.  The  colour  oi  red  ivine  is  derived  from  permitting 
the  wine  to  ferment  in  contact  with  some  of  the  marc,  the  colouring  matter  of  the  grape 
residing  altogether  in  the  skin,  with  the  exception  of  the  grape  called  Tintilla,  from  which 
Tent  wine  is  made,  in  which  the  juice. is  coloured.  This  colouring  principle  is  soluble  in 
alcohol ;  therefore,  when  the  alcohol  is  developed  by  the  fermentative  process,  the  must 
becomes  coloured  in  consequence  of  the  action  of  the  spirit  upon  the  marc.  The  wine  is 

also  more  deeply  coloured  from  a  higher  degree  of  pressure  given  to  the  husks  of  the* grapes.  The  colour  of  red  wines  varies  from  a  light  pink  to  a  deep  purple  tint,  approach- 
ing to  black  ;  the  clarets  hold  the  intermediate  rank  between  these  two  extremes  ;  and  Dr. 

Henderson  observes,  that  "  on  exposing  red  wine  in  bottles  to  the  action  of  the  sun's  rays, 
the  colouring  matter  is  separated  in  large  flakes,  without  altering  the  flavour  of  the  wine. 
The  colour  derived  from  the  skins  of  the  grapes  alone  is  not  generally  very  deep  ;  and 
the  high-coloured  wines  of  France  and  Portugal  are  often  rendered  so  by  colouring  in- 

gredients, particularly  by  mixture  with  an  intensely  deep  red  wine  called  vino  tinto,  and 
sometimes  by  elderberries  and  colouring  drugs. 

Part  of  this  colouring  matter  is  often  precipitated  by  long  keeping  in  the  bottle,  as  is 
the  case  with  port ;  and  hence  one  of  the  tests  of  the  age  of  port  that  has  been  kept  in 
the  cellar  is  the  paleness  of  its  colour,  though  this  is  sometimes  produced  fraudulently. 
Some  white  wines  are  nearly  colourless,  but  the  greater  portion  have  a  yellow  tinge  ;  and 
the  pale  yellow  wines,  when  long  kept,  acquire  more  or  less  of  a  bright  amber  hue,  and 
sometimes  a  tinge  of  brown.  Certain  wines,  as  those  of  Moldavia,  have  even  a  greenish 
colour. 

3414.  Agreeable  flavours  are  occasionally  given  to  wine  that  do  not  belong  to  the  grape 
by  means  of  aromatic  substances,  such  as  orris  root,  elder  flowers,  raspberries,  &c.  The 
nutty  flavour  of  some  Madeira  wines  is  given  by  almonds.  The  ancients  relished  the 
flavour  of  resin  or  pitch  in  their  wines  —  a  taste  which  continues  among  the  modern 
Greeks,  but  would  be  intolerable  in  this  country. 

3415.  The  distinction  of  dry,  brisk,  and  sweet  wines,  depend  upon  the  mode  of  conduct- 
ing the  fermentation.  To  explain  this  part  of  our  subject,  we  must  recall  to  the  reader's 

recollection  a  few  of  the  leading  facts  respecting  this  process. 
We  stated,  that  the  formation  of  alcohol,  which  constitutes  the  distinctive  property  of 

every  vinous  fluid,  was  the  result  of  the  mutual  action  of  saccharine  matter  and  the  fer- 
menting principle  on  each  other ;  and  that  wine  consists  of  a  combination  of  this  alcohol, 

water,  a  minute  quantity  of  the  essential  oil  of  the  grape  constituting  the  peculiar  aroma, 
and  sometimes  colouring  and  astringent  matter. 

3416.  Dry  wines  are  those  where  the  saccharine  matter  and  the  ferment  were  so  exactly 
balanced,  that  they  have  decomposed  each  other  by  their  mutual  action,  and  no  sweetness 
is  perceptible  ;  a  certain  quantity  of  sugar  requiring  a  certain  proportion  of  ferment  for  its 
decomposition.  This  is  considered  to  be  the  most  perfect  class  of  wines,  as  the  best 
Burgundies  and  ports.  Such  perfectly  fermented  wine  is  free  from  acid,  and  is  not  liable 
to  change  in  any  moderate  length  of  time. 

341 7.  Sweet  wines  are  those  where  the  saccharine  matter  was  in  too  large  quantity  to  be 

decomposed  entirely  by  the  ferment,  or  -H'here  the  process  of  fermentation  was  interrupted 
before  its  completion  ;  consequently  some  of  the  sugar  remained  unacted  upon,  and  in  a 
free  state  in  solution  in  the  wine.  Of  this  class  are  the  rich  malmsey  and  Muscadine 
wines,  as  Malaga,  &c.  In  making  sweet  wines,  boiling  the  juice  is  sometimes  resorted  to, 
because  by  the  heat  a  part  of  the  ferment  is  coagulated  and  rendered  ineffective,  and 
therefore  the  whole  of  the  grape-sugar  is  not  decomposed  during  fermentation,  owing  to 

the  deficiency  of  this  principle.  If  the  grape  juice  be  deficient  in  sugai-,  some  cane-sugar 
is  added  ;  or,  what  is  better,  starch-sugar,  which  is  the  same  as  that  of  the  grape. 

3418.  Brisk  or  effervescing  wines  have  had  the  fermentation  checked  before  it  was 
completed,  the  wine  being  transferred  into  bottles  before  the  whole  of  the  carbonic  acid  had 
separated,  a  portion  of  which  being  formed  by  the  continuance  of  fermentation  in  the 
bottle  is  there  absorbed  by  the  wine,  and  retained  in  a  condensed  state ;  tliis,  when  freed 
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by  withdrawing  the  cork,  is  disengaged  with  noise  and  violence,  giving  the  appearance 
described  by  tlie  term  briskness,  such  as  is  seen  in  the  common  Champagne. 

From  the  above  description,  we  may  see  that  it  is  easy  from  the  same  grape  juice  to 
make  any  of  the  three  classes  of  wine,  by  certain  management  in  the  inanufacturc,  for 
which  more  particular  directions  will  be  given  when  we  treat  of  the  making  of  domestic 
wines. 

3419.  IT'Sni  is  termed  the  bouquet  of  wines  is  that  agreeable  aromatic  odour  which  is 
perceived  on  drawing  the  cork  of  any  of  the  finer  wines  on  their  exposure  to  the  air.  In 
some  of  the  Burgundies  and  other  French.wines  it  is  highly  ricli,  and  does  not  seem  like 
a  single  perfume,  but  rather  as  the  union  of  several.  This  aroma,  so  much  valued  in  some 
wines,  cannot  be  accurately  described  by  words,  and  must  act  upon  the  senses,  to  be  com- 

prehended. It  appears  to  depend  upon  a  fugacious  principle,  probably  some  extremely 
volatile  oil,  which  the  chemist  has  not  yet  been  able  to  separate,  perhaps  from  the  quan- 

tity being  too  minute.  In  the  sweet  and  half  fermented  white  wines,  this  is  immediately 
derived  from  the  fruit,  as  in  those  from  the  Frontignan  and  Muscat  grapes  ;  but  in  the 
more  perfect  red  wines,  as  in  claret.  Hermitage,  Rivesaltes,  and  Burgimdy,  it  bears 
no  resemblance  to  the  natural  flavour  of  the  grapes'  from  which  they  are  made,  and  is 
altogether  the  product  of  the  vinous  process.  This  delicate  aroma,  when  it  exists, 
considerably  enhances  the  quality  and  value  of  the  first  wines,  and  it  is  dissipated  and  lost 
by  too  rapid  a  fermentation.  Liebig  has  lately  described  this  volatile  substance,  the  pro- 

duce of  the  fermentation,  as  a  peculiar  ether,  which  he  has  named  ananthic  ether. 
The  wines  of  warm  climates  have  no  odour  ;  those  of  France  have  it  in  a  considerable 

degree,  but  the  perfume  is  the  most  intense  in  the  best  Rhenish  wines. 
3420.  Theflavoui  of  wines,  called  by  the  French  seve,  is  different  from  the  bouquet;  the 

former  indicates  the  vinous  power  and  aromatic  savour  which  are  felt  in  the  act  of 
swallowing  the  wine,  whereas  the  latter  affects  the  organ  of  smell,  rather  than  that  of  taste. 
In  the  red  wines  of  Medoc  and  the  Graves,  these,  the  seve  and  bouquet,  are  developed  only 
in  the  old  wines.  A  fictitious  bouquet  is  sometimes  given  to  new  wines  by  means  of  orris 
root. 

3421.  It  is  not  an  uncommon  thing  for  the  manufacturers  of  loine  to  mix  two  or  more  wines 
together,  in  order  to  produce  one  of  better  quality^  by  correcting  the  defects  of  each  other. 
By  this  mixing,  the  fermentative  process  is  partially  renewed,  and  the  mixture  is  said 
to  fret;  hence  the  practice  is  called  fretting  in.    Mixed  wines  appear  to  unite  into  one 

■  durable  and  homogeneous  liquor  only  in  consequence  of  this  kind  of  fermentation. 
3422.  Boiled  wines,  or  vino  cotlo. —  In  our  account  of  the  wines  of  the  ancients  (Sect.  II. 

Subsect.  1 1 .)  we  shall  find  that  it  was  their  practice  to  concentrate  the  must  by  boiling ;  thus 
increasing  the  relative  quantity  of  sugar  and  fermenting  principle  by  reducing  the  water. 
This  method  is  still  followed  in  some  parts  of  Europe,  as  in  Greece,  Italy,  and  Spain. 
The  richest  grapes  of  the  Muscadine  species  are  chosen  for  this  purpose  ;  and  after  having 
been  exposed  for  a  few  days  to  the  sun,  they  are  pressed  in  the  usual  manner,  and  the 

Juice  boiled  till  it  is  reduced  to  one-third.  It  is  then  skimmed  and  put  into  vessels  to 
'  cool,  after  which  it  is  barrelled  up.  These  wines  are  very  pleasant  to  the  taste,  of  a  deep 
;  amber  colour,  delicate  and  generous.    Mr.  Redding  states  that  Corsica  is  famous  for  such 

■  wines,  which  are  treated  so  judiciously  by  boiling,  that  in  the  north  of  Europe  they  are 
1  taken  for  Malaga  or  Canary.  When  very  old,  they  are  often  passed  off  for  Cyprus,  Tinto, 
1  or  Malaga,  of  the  best  kind,  as  the  owner  may  wish  them  to  seem.  But  many  boiled 
•  wines,  as  they  experience  very  little  fermentation,  scarcely  deserve  the  name  of  wines, 
:  and  are  little  more  than  boiled  must ;  of  this  kind  are  several  varieties  of  the  vino  cotto 
I  of  Italy,  particularly  near  Bologna. 

Sect.  II. 

DESCUIPTION  OF  FOREIGN  WINES. 

3423.  It  is  not  our  object  to  attempt  the  complete  description  of  the  vast  number  of 
■  wines  produced  in  various  parts  of  the  world  ;  we  shall  confine  ourselves  to  such  as  are 
i  imported  into  Britain,  or  have  acquired  such  celebrity  as  to  be  pretty  generally  known 
;  amongst  us.  This  subject  may  be  considered  as  so  much  the  more  important,  since 
i  immense  sums  are  annually  expended  in  the  purchase  of  foreign  wines,  yet  an  accurate 
I  knowledge  respecting  the  true  merit  and  value  of  the  various  kinds  is  little  diffused, 
;  and  money  is  sometimes  injudiciously  expended  on  this  class  of  luxuries.  It  will  be  most 
I  convenient  to  treat  of  the  wines  of  various  coimtries  separately. 

StJBSECT.  1.  —  French  Wines. 

3424.  France,  owing  to  her  fine  climate,  and  the  great  fertility  and  variety  of  her  soil, 
1  is  eminently  calculated  for  the  manufacture  of  wine.  In  that  country,  also,  scientific 
1  principles  have  been  applied  to  it  with  great  success.    Not  only  is  wine  produced  in 
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France  in  the  greatest  abundance,  but  likewise  in  the  greatest  vai-iety,  from  the  light Champagne  and  Burgundy  to  the  luscious  sweet  winds  of  the  south,  and  the  vins  ordinaires  . of  the  several  districts. 

3425.  But  notwithstanding  the  celebrity  of  French  wines,  which  are  transported  to every  part  of  the  world,  and  the  acknowledged  skill  of  the  manufacturers,  it  must  not  be 
supposed  that  they  are  to  be  indiscriminately  approved  of.  A  large  proportion  of  French 
wines  is  of  a  very  inferior  character,  and  it  is  only  from  the  first  establishments  that  the 
finest  wines  are  to  be  procured. 

Although  in  France  there  are  only  a  few  departments  in  which  the  vine  is  not  culti- 
vated, yet  certain  wine  districts  have  acquired  greater  celebrity  than  others,  either  on 

account  of  the  superiority  of  their  produce,  or  from  their  being  more  conveniently  situ- ated for  exportation. 
Those  departments  which  compose  the  ancient  provinces  of  Champagne,  Burgundy, 

and  the  Bordelais,  at  present  furnish  the  greatest  abundance  of  the  best  French  wines. 
Some  of  the  sweet  wines  of  the  southern  departments  are  excellent ;  but  the  wines  of  the 
northern  parts  of  the  kingdom,  as  those  of  the  Moselle,  are,  in  general,  very  indifferent. 

3426.  It  is  generally  supposed  in  England  that  French  wines  are  too  cold  for  the  con- 
stitution, and  particularly  for  those  who  have  been  accustomed  to  port  and  sherry.  There 

is  probably  some  truth  in  the  observation,  when  the  ordinary  French  wines  are  taken 
into  the  account ;  but  the  objection  will  not  apply  to  the  stronger  wines  of  that  country, 
even  when  they  are  quite  free  from  brandy.  It  is  observed  by  Dr.  Henderson  that 
France  furnishes  some  of  the  best  wines  in  each  class ;  and  imquestionably  excels  every 
other  region  of  the  globe  in  the  manufacture  of  red  wines  in  particular. 

3427.  During  the  period  when  England  had  possession  of  several  provinces  of  France, 
French  wines  were  imported  into  this  country  in  great  abundance  from  Gascony,  Guienne, 
Touraine,  Anjou,  and  Poitou;  and  in  the  beginning  of  the  reign  of  Henry  II.  a  consider- 

able trade  in  wine  with  Bordeaux  commenced ;  but  the  Gascon  wines  exceeded  in  quantity 
all  the  others.  It  would  appear,  from  the  large  quantities  imported,  and  the  low  price  at 
which  they  were  obliged,  by  royal  enactments,  to  be  sold,  that  foreign  wines  must  have 
been  pretty  generally  drunk  in  England  at  that  time  among  the  wealthy  classes.  The 
province  of  Guienne  remained  in  our  possession  near  three  hundred  years.  Richard  II. 
was  born  in  Bordeaux,  the  capital,  while  it  belonged  to  England ;  and  the  province  was 
given  up  only  in  the  reign  of  Henry  VI.  So  cheap  were  French  wines  in  England  in 
the  reign  of  Henry  VIII.,  that  those  of  Gascony  and  Guienne  were  forbidden  to  be  sold 
at  above  eightpence  the  gallon. 

The  wine  trade  with  France  was  in  the  most  flourishing  condition, under  Edward  III., 
when,  as  Froissart  relates,  upon  one  occasion,  a  fleet  of  above  two  hundred  merchantmen 

came  for  wines  from  England  to  Bordeaux,  then  the  seat  of  the  Black  Prince's  government. 
In  the  same  age  the  wines  of  the  Rhine  and  Moselle  appear  to  have  been  largely  imported. 
It  was  upon  Gascony  that  the  English  chiefly  depended  for  their  favourite  supplies  of 
clarets  and  other  light  wines,  which  seem  to  have  resembled  generally  the  modem 
growths  of  the  same  country. 

3428.  Champagne  wines.  —  This,  the  most  celebrated  of  French  wines,  is  the  produce 
chiefly  of  the  province  of  that  name,  and  is  generally  understood  in  England  to  be  a  brisk, 
efiervescing,  or  sparkling  white  wine,  of  a  very  fine  flavour  ;  but  this  is  only  one  of  the 
varieties  of  this  class.  There  is  both  red  and  white  Champagne,  and  each  of  these  may 
be  either  still  or  brisk.  There  are  the  sparkling  wines  (mousseux),  and  the  stiU  wines 
(non-mousseux).  The  brisk  are  in  general  the  most  highly  esteemed,  or  at  least  are  the 
most  popular  in  this  country,  on  account  of  their  delicate  flavour,  and  the  agreeable  pun-  r 
gency  which  they  derive  from  the  carbonic  acid  they  contain,  and  to  which  they  owe 
their  briskness. 

There  is  a  great  difference  in  the  quality  of  these  wines,  according  to  the  particular  t 
vineyards  at  which  they  have  been  made.    The  finest  wines  are  produced  in  the  sloping  ;j 
grounds  on  the  north  bank  of  the  river  Marne,  where  the  soil  is  extremely  calcareous  ;  and 

they  are  mostly  white  wines.  _  ' 
3429.  The  very  finest  of  the  sparkling  Champagne  is  that  of  Ai/,  five  miles  south  of  I 

Rheims  ;  its  delicious  aroma  has  been  compared  to  that  of  the  pine-apple.  This  place  has  i- 

long  been  highly  distinguished,  and  our  ancestors  took  no  small  pains  to  secure  to  them- 
selves the  choicest  productions  of  the  vineyard ;  for  it  is  said  that  Francis  I.  of  France,  t 

Pope  Leo  X.,  Charles  V.  of  Spain,  and  Henry  VIII.  of  England,  had,  each  of  them,  a  »^ 
vineyard  at  Ay,  their  own  property,  and  on  each  vineyard  a  small  house  occupied  by  a  i 
superintendant.  Si7/en/ is  a  white  Champagne,  and  the  best  of  the  still  kind  ;  it  has  more  t 
body  and  spirit  than  the  sparkling  varieties,  and  is  very  highly  esteemed.  This  wine  4 
derives  its  name  from  tlie  Marquis  of  Sillery,  the  original  proprietor  of  the  soil,  and  is  |^ 
produced  from  vineyards  not  far  from  Rheims ;  it  is  perhaps  the  wholcsomest  of  all  the  J, 
wines  of  Champagne,  the  fermentation  being  more  perfect.    It  will  keep  for  years,  ^. 
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■whereas  the  sparkling  -wines  soon  spoil.  Almost  the  whole  of  it  goes  to  Paris  and 
England. 

The  red  Champagnes  are  seldom  brought  to  England  ;  but  a  few  of  them  rival  the  rich 
■wines  of  Burgundy.  That  of  Clos  de  St.  Thierry,  near  Rheims,  is  of  a  quality  between 

Burgundy  and  Champagne,  and  is  very  highly  prized  by  the  connoisseur.  There  are  also 
rose-coloured  Champagnes  ;  but  these  are  less  in  request. 

In  selecting  Champagne  wines,  many  consider  the  briskness  and  effervescence  as  a  test 
of  their  excellence  ;  but  a  good  judge  will  prefer  a  liquor  of  moderate  briskness,  as  the 

aroma  evaporates  with  the  froth.  Champagne  is  best  to  be  iced  a  little  before  it  is  used, 
which  tends  to  repress  the  effervescence,  though,  when  it  is  kept  cool,  this  is  unnecessary. 

The  manufacture  of  Champagne  in  the  best  manner  requires  considerable  skill,  and  is 
a  matter  of  difficulty  and  uncertainty  :  it  is  always  bottled ;  and  the  breakage  is  generally 
so  great  as  to  amount  to  from  10  to  20  per  cent.  loss.  Cellars  of  immense  size  are  cut  in 
the  chalk  of  the  district  where  it  is  chiefly  made,  in  which  the  temperature  is  very 
equable. 

3430.  Champagne  intoxicates  speedily,  probably  in  consequence  of  the  large  quantity 
of  carbonic  acid  which  it  contains,  and  of  its  alcohol  being  in  a  very  volatile  state  ;  the 
excitement  produced  by  it  is  of  a  more  lively  and  agreeable  character  than  that  which  is 
occasioned  by  any  other  kind  of  wine ;  but  its  duration  is  shorter,  and  the  exhaustion 
which  follows  is  less. 

Dr.  Henderson  remarks,  that  the  general  opinion  of  its  being  apt  to  occasion  gout  is  at 
variance  with  the  fact  that  this  complaint  is  very  imfrequent  in  the  district  where  it  is 
made ;  but  he  likewise  observes,  that  it  is  prejudicial  to  those  habits  which  are  liable  to 
gout  from  other  causes. 

The  price  of  Champagne  in  France  varies  considerably,  according  to  the  scarcity  or 
abundance  of  the  crop.  On  an  average,  the  best  Champagne  is  sold  to  the  dealer  at 
3  francs  a  bottle.  Transportation  to  Paris  and  the  Octroi  bring  the  price  to  about  3^ 
francs  ;  and  at  the  Restaurateur's  it  costs  6  francs. 

3431.  Burgundy — Vins  de  Bourgogne.  The  choicest  wines  of  the  ancient  province  of 
Burgundy,  are  certainly  the  first  in  the  world  for  richness  of  flavour,  perfume,  and  fulness 
of  body,  although  they  are  not  so  popular  in  England  as  Champagne.  These  wines  are 
both  red  and  white.  The  red  is  most  highly  esteemed  ;  but  the  most  exquisite  of  these 
are  so  delicate  they  can  scarcely  bear  exportation,  though,  like  Champagne,  they  are 
always  bottled  ;  and  to  have  them  in  perfection,  they  must  be  drunk  in  the  country  where 
they  are  made.  What  we  call  Burgundy  in  England  is  seldom  of  higher  quality  than 
the  second  or  third  rate  wines.  The  best  of  these  wines  are  produced  in  so  smaU  quan- 

tity, and  are  so  much  in  request  in  France,  that  they  fetch  there  very  high  prices,  and  do 
not  answer  much  more  than  the  home  demand ;  consequently  a  very  small  proportion 
comes  into  our  mai'ket. 

The  finest  Burgundies  are  produced  in  the  department  of  Cote  d'or  in  Upper  Bur- 
gundy, and  a  great  deal  is  made  round  the  town  of  Beaume.  There  is  rarely  more  than 

one  kind  of  grape  grown  in  this  part,  namely,  that  called  noirons,  the  colour  of  which  is 
black  when  ripe,  and  quite  round.  From  Beaume  the  best  wine  can  be  procured  ;  it  is 
sent  in  bottles  above  ninety  miles  to  Auxerre,  whence  they  pass,  by  means  of  the  rivers 
Yonne  and  Seine,  to  Paris,  and  then  down  the  Seine  to  Havres  and  London. 

The  first  in  quality  of  these  wines  is  the  Romance  Conte,  but  it  is  seldom  met  with 
;  genuine  out  of  France.  Next  is  the  Chambertin,  which,  it  is  said,  was  the  favourite  wine 
'  of  Louis  XIV.,  as  also  of  Buonaparte.  The  Clos  Vaugeot  is  inferior,  but  more  abundant. 

'  There  are  many  other  excellent  wines  of  this  class,  scarcely  known  in  England,  and 
I  others  are  of  an  inferior  description :  hence  our  wine  merchants,  who  are  not  such  good 
i  judges  of  their  quality  as  the  French,  are  very  liable  to  be  imposed  upon  in  purchasing 
t  them.  In  the  second  class  of  red  Burgundies  are  the  Ma9on  wines,  also  ChamboUe, 

'.  Muscigny,  and  Volney. The  white  wines  of  Burgundy  are  less  excellent,  and  in  smaller  number  than  the  red  ; 
'  but  still  some  of  them  rank  very  high  for  their  fine  flavour,  particularly  the  Mont 
I  Rachet,  La  Perriere,  La  Goutte  d'or,  Les  Charmes,  and  Chablis ;  these  are  not  dear,  yet 
:  are  little  known  in  England. 

3432.  Bordeaux  wines  All  those  wines  called  in  England  clarets  are  the  produce  of 
t  the  country  round  Bordeaux,  or  the  Bordelais  :  but  it  is  remarkable  that  there  is  no  pure 
'wine  in  France  known  by  the  name  of  claret,  which  is  a  corruption  of  clairet,  a  term  that 
::is  applied  there  to  any  red  or  rose-coloured  wine.  Round  Bordeaux  are  produced  a 
^number  of  wines  of  the  first  quality,  which  pass  under  the  name  simply  of  vin  de  Bor- 
'deaux,  or  have  the  designation  of  the  particular  district  where  they  are  made,  as  Lafitte, 
I  Latour,  &c.  The  clarets  brought  to  the  English  market  are  in  general  prepared  for  it  by 
Ithe  wine-growers  by  mixing  together  several  Bordeaux  wines,  or  by  adding  to  them  a 
■portion  of  some  other  wines  ;  but  in  France,  the  pure  wines  are  carefully  preserved  dis- 

tinct.   The  genuine  wines  of  Bordeaux  are  of  great  variety,  that  part  being  one  of  the 
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most  distinguished  in  France  ;  and  the  principal  vineyards  are  tliose  of  Medoc,  Palus, 
Graves,  and  Blanche,  the  produce  of  each  having  characters  considerably  different 

The  red  Medoc  wines  are  of  the  very  first  quality,  and  are  known  by  the  designations 
of  Lalitte,  Latour,  Chateaux  Margaux,  &c.  When  in  perfection  they  possess  a  rich  red 
colour,  a  bouquet  resembling  the  perfume  of  violets  and  raspberries,  are  very  agreeable, and  are  strong  without  readily  intoxicating.  The  Lafitte  is  reckoned  to  have  the  finest 
flavour.  The  Margaux  wine  is  next  in  rank.  The  Latour  is  the  strongest  of  the 
Medoc  wines,  having  the  fullest  body,  but  wanting  the  gi-eat  softness  of  the  others  ;  it  is, however,  the  principal  one  brought  to  the  English  market. 

The  Medoc  district  consists  of  a  large  plain  lying  on  the  north  of  the  city  of  Bordeaux, 
and  situated  between  the  river  Gironde  and  the  sea  coast  of  the  Bay  of  Biscay.  The 
vines  grow  on  hills,  consisting  of  a  light  sandy  and  calcareous  loam  intermingled  with 
flint  pebbles.  The  quantity  of  the  best  wines  made  annually  does  not  exceed  eighty  tuns, 
far  too  little  to  supply  all  the  places  pretending  to  sell  them  :  what  is  usually  bought  is, 
therefore,  at  least,  of  the  second  quality.  So  rare  are  the  first-rate  wines,  that  a  bottle  of 
the  best  Lafitte,  Chateaux  Margaux,  or  Haut  Brion,  costs,  even  in  Bordeaux,  six  or  seven 
francs.  Some  of  the  vineyards  of  the  Lafitte  have  lately  been  purchased  by  an  English 
house.  Medoc  wines  of  the  second  and  third  rate  qualities  are  Leoville,  Poulliac, 
Rauzan,  &c.    All  the  Medoc  wines  bear  a  sea  voyage,  and  are  rather  improved  by  it. 

3433.  Tlie  vins  de  Graves  are  so  called  from  the  gravelly  soil  on  which  they  are 
produced,  to  the  east  and  west  of  Bordeaux  :  they  are  both  red  and  w^hite,  but  the  latter 
is  most  celebrated  and  best  known  in  England.  Some  of  the  red  approach  to  the  flavour 
of  Burgundy,  though  inferior  to  the  first  of  the  Medoc  wines. 

Another  class  of  white  Bordeaux  wines,  well  known  in  England,  consists  of  Barsac,  Sau- 
terne,  Beaume,  &c.,  which  have  the  advantage  of  keeping  long  and  having  considerable 
dryness. 

The  Palus  wines  are  inferior  to  those  of  Medoc.  They  are  strong  and  rough  when 
new,  and  are  often  employed  to  mix  with  Medoc  wines,  to  give  them  strength  and  body  ; 
but  some  of  them,  when  old,  have  a  rich  bouquet.  It  is  stated  by  Mr.  Redding,  that  there 

is  a  particular  manufacture  known  by  the  title  of  Travail  a  I'Anglaise  for  preparing  claret 
for  the  English  market  ;  in  this,  to  each  hogshead  of  pure  Medoc  wine  is  added  three  or 
four  gallons  of  Spanish  wine  of  Alicant  or  Benecarlo  wine,  half  a  gallon  of  stum  wine,  and 
sometimes  half  a  gallon  of  Hermitage  which  is  of  a  very  superior  quality.  This  mixture 
undergoes  a  slight  fermentation  called  fretting  in,  and  is  then  exported  as  claret.  It  is 
fortunate  if  this  escapes  being  mixed  with  brandy.  But  the  French  wine  brokers  at 
Bordeaux,  familiar  with  the  qualities  of  the  first  growths,  and  anxious  for  the  reputation 
of  their  wines,  will  supply  claret  with  no  other  addition  than  Hermitage,  providing  a 
proper  price  be  given. 

The  Bordeaux  wines,  when  genuine,  may  be  considered  as  among  the  most  perfect 
which  France  produces.  The  fennentation  in  general  being  more  complete  than  in  any 
other,  they  are  much  less  disposed  to  acidity  and  other  disorders  than  the  wines  of 
Burgundy  ;  they  have  less  aroma  and  spirit,  but  more  astringency,  in  consequence  of 
which  they  are  considered  as  the  safest  for  daily  use.  The  wines  of  Basseins  and 
St.  Eulalie  d'Ambarres,  near  Bordeaux,  furnish  a  wine  that  is  generally  purchased  for 
the  French  navy,  because  it  keeps  well,  and  improves  greatly  at  sea. 

Besides  the  wines  of  the  Bordelais  which  we  have  mentioned,  there  is  a  prodigious 
number  of  second  and  third-rate  wines  made  in  this  district,  many  of  the  latter  unknown 
here  by  name,  and  seldom  sent  out  of  the  country.  Notwithstanding  the  late  act  by  which 
the  duties  on  French  and  Portuguese  wines  are  equalised,  and  much  reduced,  yet 
Mr.  M'Culloch,  in  his  "Dictionary  of  Commerce,"  considers  that  the  wine  trade  will  not 
be  placed  upon  a  fair  footing  till  the  duty  is  imposed  on  an  ad  valorem  principle.  At 
present  the  same  duty  is  paid  on  inferior  and  cheap  wine  as  on  the  choicest  Burgimdy 
and  Champagne ;  and  the  eflect  of  this  is  to  exclude  all  low-priced  wines  from 
the  English  market.  Bordeaux  is,  commercially  speaking,  nearer  to  London  than  to 
Paris ;  and  were  it  not  for  this  system,  the  cheap  wines  of  the  Gironde,  Languedoc,  and 
Provence,  might  be  bought  at  a  less  price  in  England  than  in  most  parts  of  France,  as 
was  the  case  some  centuries  ago.  Mr.  Porter  states,  in  his  "  Progress  of  the  Nation," 
that  there  are  good  light  wines  produced  in  France  that  could  be  imported  at  sixpence  per 
bottle  without  the  duty,  which  is  at  present  about  one  shilling  per  bottle. 

3434.  Various  other  French  wines  Besides  those  wines  of  which  we  have  given  a 
short  description,  and  which  are  best  known  in  England,  France  produces  a  multitude  of 
others,  in  almost  every  department,  of  various  degrees  of  merit,  and  which  it  would  far 
exceed  our  limits  to  specify.  The  celebrated  Hcrinitaije  is  the  produce  of  vineyards 
situated  on  a  hill  of  deccmiposing  granite  on  the  Rhone,  twelve  miles  from  Valence,  in 

Dauphiny.  It  derives  its  name  from  some  hermitages  now  in  ruins,  to  be  seen  upon 
the  rock.  The  hill  is  so  steep  that  the  vines  are  planted  on  terraces,  and  the  exposure  is 
to  the  south.    Red  Hermitage  is  distinguished  by  its  full  body,  deep  purplish  red,  beine 
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the  richest  in  colour  of  all  French  wines,  and  of  an  exquisite  flavour  and  perfume  resem- 
blinij  that  of  the  raspberry.  There  is  also  a  white  Hermitage,  which  is  considered  as 
the  finest  white  wine  produced  in  France  ;  its  odour  is  like  no  other  wine  ;  its  taste  is  rich, 

dry,  and  luscious.  Of  the  wines  grown  in  the  Lyonnais,  on  the  Rhone,  the  most  noted  is 
Cote  Rotie,  which  bears  a  near  resemblance  to  Hermitage,  and  is  remarkable  for  the  excel- 

lence of  its  colour,  strength,  and  perfume. 
As  the  climate  becomes  warmer,  near  the  shores  of  the  Mediterranean,  the  vines  grow 

with  greater  luxuriance,  and  many  of  the  red  wines  of  Languedoc  and  Roussillon  arc 
extremely  fine,  and  of  great  body.  Much  of  these  strong  wines  of  the  south  are  sent  to 
Bordeaux  to  mingle  with  the  poorer  wines,  to  make  up  those  for  exportation. 

34.35.  Some  of  the  red  wines  of  Roussillon  are  nearly  of  the  strength  and  flavour  of 

those  of  Oporto  without  brandy,  and  have  been  brought  to  England  at  two-thirds  of  the 
price.  A  few  years  back  some  good  Roussillon  wine  was  imported  and  sold  under  the 
name  of  Masdcu  :  it  is  difficult  now  to  get  it  here  of  the  same  quality  ;  and  it  is  said  that 
most  of  it  is  carried  to  Oporto  and  shipped  there  as  port,  being  thus  charged  at  double  or 
treble  the  price  it  ought  to  be. 

3436.  It  is  here  also  that  those  luscious  sweet  wines  called  maicaie/  are  made  of  Musca- 
dine grapes,  such  as  those  of  Frontignan,  Lunel,  Rivesaltes,  &c  The  latter  affords, 

perhaps,  the  finest  Muscadine  wine  known. 
The  white  wine  called  Chablis  is  grown  at  the  village  of  Chablis,  about  two  miles 

from  Auxerre. 
3437.  All  the  vineyards  between  Fontainebleau  and  Paris  are  on  the  southern  sides  of 

the  hills,  which  always  fumish  the  best  situations  for  vineyards.  The  Parisian  wine- 
merchants,  when  they  wish  to  have  genuine  wine,  take  care  to  secure  it  before  it  gets  into 
the  hands  of  the  country  merchants,  who  mix  it  with  their  old  stock,  or  with  the  strong 
wines  of  the  south,  to  make  more  Burgundy.  This  practice  explains  how  almost  all  the 
inns  in  France  pretend  to  have  the  choicest  wines,  notwithstanding  the  smallness  of  the 
quantities  of  each  actually  grown- 

SuBSECT.  2. —  Wines  of  Germany,  Hungary,  and  Switzerland. 

3438.  The  parts  of  Germany  where  good  wines  are  produced  are  more  limited  than 
those  of  France.  Those  imported  into  England  are  chiefly  from  the  banks  of  the 
Rhine. 

3439.  Rhenish  wines.  The  choicest  vintages  of  that  country  are  confined  to  a  small 
district  called  the  Rhingau,  on  the  right  bank  of  the  Rhine,  including  a  space  of  little 
more  than  nine  miles  in  length  and  four  in  breadth,  from  Basle  to  Mentz.  The  banks 
of  the  river  there  present  favourable  soUs  or  exposures,  being  confined  between  high 
and  steep  banks,  extremely  suitable  for  the  grapes,  which  are  raised  in  terraces,  and  yield 

i  a  profusion  of  excellent  wines.  North  of  Coblentz  the  wines  are  of  little  comparative 
:  note. 

The  first  of  the  Rhenish  wines  for  fine  flavour  and  absence  of  acidity  is  the  Johannis- 
berg,  produced  on  the  south  side  of  a  hill  of  that  name,  a  little  below  Mentz,  which  was 

1  originally  planted  by  the  monks  of  the  abbey  of  Johannisberg.  The  choicest  of  all  is 
( called  Schloss-Johannisberg,  from  a  vineyard  at  the  castle  formerly  belonging  to  the 
1  bishop  of  Fulda,  and  now  the  property  of  Prince  Metternich.  Little  of  this  comes  into  the 
I  market,  and  its  superiority  to  the  other  wines  of  Johannisberg  is  accounted  for  by  the 
c  care  bestowed  on  the  cultivation  of  the  grape.  But  other  vineyards  in  Johannisberg  give 
'  wines  of  the  first  class. 

The  produce  of  the  Steinberger  vineyard  is  considered  by  some  as  next  In  rank,  and  is 
t  the  property  of  the  Grand  Duke  of  Nassau.  It  is  strong  with  much  sweetness  and 
r  delicacy  of  flavour.  It  sells  on  the  spot  for  eleven  shillings  a  bottle.  Rudesheim  and 
'  Graefenhcrg  are  also  among  the  first  of  these  wines.  Of  second  quality  are  those  of 
'Marcobrunner,  Roth,  Konisbuch,  &c.  The  true  Hock  is  so  called  from  the  vineyards  of 
I  Hockheim,  a  little  town,  not  on  the  Rhine,  but  on  the  Mayne,  a  few  miles  from  its  junction 
■with  the  former  river  ;  but  this  is  always  classed  with  the  Rhenish  wines,  being  nearly  of 
the  same  excellence.  Indeed,  not  only  the  wines  made  near  Hockheim  receive  in  general 
the  name  of  Hock  with  us,  but  likewise  generally  those  of  the  Rhine,  the  Mayne,  the 
>Nahe,  and  even  the  Moselle. 

3440.  The  wines  of  the  Rhine  form  a  class  different  from  all  other  wines.  Some  of 
tithe  lighter  kinds  bear  a  considerable  resemblance  to  the  vins  de  Graves:  but  they  are,  in 
•-•general,  drier  than  any  French  wines.     They  are  generous,  finely  flavoured,  and  are 
characterised  by  a  delicate  aroma  that  is  peculiar  to  them.  Though  they  do  not  contain 
much  alcohol,  yet,  from  the  completeness  of  their  fermentation,  they  will  keep  longer 
(continuing  to  improve  by  age)  than  the  potent  wines  of  the  south  with  double  the 

■  ilcoholic  strength.  From  a  peculiar  tartness  which  they  possess,  it  is  generally  thought 
in  England  that  these  wines  are  acid  :  and  the  inferior  kinds,  no  doubt,  are  so  to  a  certain 
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degree :  but  Dr.  Henderson  and  others  observe  tliat  this  is  by  no  means  the  constant  cha- 
racter of  Rhenish  wines,  many  of  which,  in  good  years,  liave  not  any  perceptible  acidity 

to  the  taste  ;  at  least  not  more  tlian  is  common  to  them  with  the  growths  of  warmer 
regions.  It  would  appear  from  their  dryness  and  brightness,  that  the  saccharine  matter 
and  the  leaven  have  completely  acted  upon  each  other,  and  that  the  latter  is  all  precipitated. 
Dr.  Henderson  is  of  opinion  that  they  owe  their  durability  to  this  circumstance  and  to  a 
considerable  proportion  of  tartar,  which  they  retain  for  a  long  time  ;  the  greater  part  of 
which  is  at  length  precipitated.  In  bad  seasons,  however,  there  is  no  doubt  but  that  the 
inferior  wines  contain  a  portion  of  malic  acid,  in  consequence  of  the  grapes  not  having 
arrived  at  a  state  of  full  maturity. 

The  most  celebrated  of  these  wines  are  fermented  in  casks,  by  which  the  fine  aroma  is 
preserved,  and  then,  after  being  repeatedly  racked,  are  kept  for  years  in  very  large  vessels 
to  mellow.  Every  one  has  heard  of  the  tun  of  Heidelberg,  which  held  six  hundred 
hogsheads,  and  other  prodigious  vessels  of  that  kind,  in  which  wine  has  been  kept  even 
for  centuries  :  and  it  is  necessary  that  these  should  be  always  full,  more  new  wine  being 
added  when  any  is  drawn  off,  which,  it  is  thought,  contributes  to  their  durability. 
For  the  more  delicate  wines,  however,  smaller  vessels  are  preferable.  It  was  until  lately 
the  custom  in  Germany  to  bury  earthen  vessels  filled  with  wine  at  the  birth  of  every 
child,  not  to  be  taken  up  till  its  marriage.  Old  Hock,  though  generous  and  durable, 
is  considered  as  less  heating,  and  at  the  same  time  more  exhilarating  than  many  other 
wines. 

3441.  77ie  Moselle  wives  have,  within  the  last  few  years,  become  very  fashionable  in 
England,  and  when  iced  in  the  summer,  are  extremely  grateful.  They  have  a  great 
analogy  with  those  of  the  Rhine,  and  are  generally  classed  with  them,  though  inferior. 
The  most  celebrated  are  the  Brauneberger,  Wehlen,  &c.  Some  of  the  good  Moselle  wines 
are  cheap,  and  may  be  imported  into  England  at  three  shillings  a  bottle. 

Franconia  and  Suabia  supply  some  white  wines,  which  often  pass  for  those  of  the 
Rhine  :  but  in  Austria  the  wines  are  very  inferior  and  extremely  acid.  The  red  wines 
of  Germany  are  not  of  a  superior  kind,  and  have  nothing  to  recommend  them. 

3442.  Hungarian  wines. — The  good  wines  of  Hungary  are  limited  to  a  few  districts, 
although  there  are  abundance  of  vineyards  in  the  kingdom.  By  far  the  most  celebrated 
of  the  Hungarian  wines  is  Tokay. 

3^3.  Dr.  Bright  informs  us  in  his  "  Travels  in  Hungary,"  that  it  "  is  raised  in  the  last  chain  of  the  Car- pathian liills,  in  tlie  neighbourhood  of  tlie  town  of  Tokay.  The  district  containing  many  vineyards  extends 
over  a  space  of  about  twenty  English  miles.  Throughout  tlie  whole  of  this  country  it  is  the  custom  not  to 
collect  the  grapes  till  they  have  become  dry  and  sweet,  like  raisins,  while  hanging  on  the  trees.  They  are 
gathered  one  by  one  ;  and  it  is  from  them  alone  that  the  prime  Tokay,  or  as  it  is  termed,  Tokay  Ausbruch 
is  prepared,  which  in  1807  sold  for  100  florins  the  cask  of  180  halbes  on  the  spot.  They  are  first  put  together 
in  a  cask,  in  the  bottom  of  whicli  holes  are  bored  to  let  that  portion  of  the  juice  escape  which  will  run  from 
them  without  any  pressure.  This,  which  is  called  Tokay  essence,  is  a  syrupy  liquor,  and  generally  in  very 
small  quantity,  and  very  highly  prized.  The  grapes  are  then  put  into  a  vat,  and  trampled  with  the  bare  feet, no  greater  pressure  being  permitted.  To  the  squeezed  mass  is  next  added  an  equal  quantity  of  good  wine, 
and  the  mixture  is  allowed  to  stand  for  twenty-four  hours  to  ferment,  and  is  then  strained.  This  juice  without 
further  preparation  becomes  the  far-famed  wine  of  Tokay,  which  is  difficult  to  be  obtained,  and  sells  in 
Vienna  at  the  rate  of  12/.  per  dozen.  The  greater  of  these  vineyards  is  the  property  of  the  emperor :  several, 
however,  are  in  the  hands  of  the  nobles." 

3444.  The  Vignerones  prepare  the  grapes  while  on  the  vine  in  the  same  manner  as  the  Italians  do  theirs 
for  their  famous  Lacryina  Christi:  they  go  every  morning  through  the  vine-rows,  and  give  each  bunch  of 
grapes  arrived  at  maturity  a  twist,  and  hang  it  over  an  adjoining  branch  of  the  vine,  that  the  twist  may  not 
come  out.  This  partialh'  interrupts  the  ascent  of  the  sap  from  the  roots,  and  occasions  them  to  dry,  yet 
without  wholly  cutting  off  the  sap,  as  this  would  cause  them  to  dry  too  quickly,  and  concentrate  the  juice  so 
that  it  would  not  flow  on  a  moderate  pressure.  There  are  four  kinds  of  wine  made  from  the  same  grapes. 
Essence,  Ausbruch,  Masslach,  and  common  wine,  or  vin  du  pays.  Tlie  essence  is  thick,  and  seldom  per- 

fectly clear,  very  sweet  and  luscious  ;  it  is  chiefly  used  to  make  up  the  other,  kinds,  and  when  mixed  with 
the  masslach  forms  a  wine  equally  good  with  the  ausbruch,  and  often  sold  for  it.  The  principal  ausbruch 
wine,  of  which  presents  are  made  to  foreign  ambassadors,  and  w  hich  is  drunk  at  royal  tables,  is  made  up  with 
essence. 

3445.  Another  species  of  Hungarian  wine,  called  menescr.  is  said  to  equal  Tokay; 
next  to  that  in  value  come  the  wines  of  CEdenburg,  Rusth,  St.  Gyorgy,  and  Ofen,  followed 
by  a  great  many  others,  whose  names  are  as  various  as  the  hills  which  produce  them. 
It  is  interesting  to  remark  that  all  these  wines  are  produced  upon  soils  originally  volcanic. 

-  The  vines  are  kept  cut  down  close  to  the  ground.  Dr.  Henderson  well  remarks  that  the 
Tokay  essence  corresponds  exactly  to  the  syrupy  wines  of  the  ancient  Romans,  and  that 
the  Tokay  ausbruch,  a  dry  sweet  wine,  appears  much  the  same  with  their  wine  called 
passum.  But  Dr.  Townson,  who  travelled  into  Hungary,  notwithstanding  the  encomiimis 
passed  upon  Tokay,  is  of  opinion  that  much  of  it  does  not  surpass  many  of  the  sweet  wines 
of  Spain.  Cracow  in  Poland  is  the  chief  deposit  of  old  Tokay,  and  it  has  been  sold  as  high 
as  eight  ducats  a  bottle.  Hitherto  the  Hungarian  wines  have  been  little  known  in 
England,  from  the  difficulty  of  transportation  ;  but  the  improvements  now  making  in  the 
navigation  of  the  Danube  may  probably  be  the  means  of  introducing  them  in  greater 
abundance  into  the  British  market. 

3446.  The  Buda  wine  is  very  like  Burgundy,  and  perhaps  eqtial  to  some  of  it.  It  is 
said  to  have  been  a  favourite  wine  at  the  court  of  London  in  the  reign  of  James  I.  The 
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Sexard  wine  on  the  Danube  between  Buda  and  Esset  is  strong  and  deep  coloured,  cheap, 
and  of  good  quality.    These  wines  may  be  imported  by  the  way  of  Trieste. 

3447?  Swiss  wines.  —  Switzerland  produces  some  good  wines,  but  they  are  not  exported. 
Red  wines  are  made  at  SchafFhaiisen,  Bode,  and  Erlach  in  Berne  :  that  of  Neufchatel 
resembles  Burgundy.  In  the  Valteline  they  have  an  excellent  red  wine  much  resembling 
those  of  France.  Fine  red  wine  is  made  in  the  country  of  the  Grisons,  and  one  which  is 

white  called  Chiavenna.  In  Valais  they  make  some  good  wines,  but  others  are  very  in- 
different.   The  canton  of  Vaud  produces  dry  wines  resembling  Rhenish. 

ScBSECT.  3.  —  Wines  of  Portugal. 

3448.  From  the  climate  of  Portugal,  one  might  expect  its  wines  to  be  excellent ;  yet 
great  part  of  the  red  wine  imported  from  that  country  under  the  name  of  port  is  well 
known  to  be  of  a  very  inferior  quality.    It  will  be  useful  to  trace  the  cause  of  this. 

3449.  Before  the  revolution  in  1688,  great  quantities  of  French  wine  were  imported  into 

England,  to  the  extent  some  years  of  20,000  tuns.  Besides  Portugal,  Spain  and  Italy  at 
that  time  came  in  for  a  considerable  share  of  our  wine  trade ;  and  Spanish  wines  were 
imported  from  Gallicia,  Alicant,  Malaga,  Barcelona,  Benecarlo,  and  other  places ;  Italy 
supplied  us  from  Leghorn  and  Florence. 

3450.  'When  the  war  with  France  broke  out  in  1689,  England  was  deprived  of  the 
supplies  of  Bordeaux  claret,  which,  previous  to  that  time,  had  been  the  wine  chiefly 
drunk  in  this  country.  Recourse  was  had,  as  a  substitute,  chiefly  to  the  red  wine  of 
Portugal,  which  then  appears  to  have  been  imported  for  the  first  time,  but  which  has  ever 
since  been  the  principal  wine  used  in  England,  so  as  to  have  even  changed  the  public  taste 
in  a  remarkable  manner. 

In  addition  to  this  cause  of  difficvdty  in  procuring  French  wine,  the  British  govern- 
ment imposed  a  discriminating  duty  of  8/.  a  ton  upon  it,  and  in  1697  raised  it  to  no  less 

than  33/.  a  tun — a  blow,  it  is  said,  then  aimed  at  the  French  nation,  in  consequence  of 
Louis  XIV.  having  espoused  the  cause  of  the  exiled  family  of  Stuart. 

It  is  very  probable  that  this  excess  of  duty  would  have  been  repealed  when  the  excite- 
ment which  gave  rise  to  it  had  subsided,  had  it  not  been  confirmed  by  the  famous  com- 

mercial treaty  in  1703  with  Portugal,  which  was  negociated  by  Mr.  Paul  Methuen,  hence 
called  the  Methuen  treaty,  through  which  we  bound  ourselves  to  charge  one-third  higher 
duties  on  the  wines  of  France  imported  into  England  than  on  those  of  Portugal ;  the 
Portuguese,  by  way  of  compensation,  binding  themselves  to  admit  our  woollens  into  their 
markets  in  preference  to  those  of  other  countries,  at  a  fixed  and  invariable  rate  of  duty. 
This,  at  the  time,  was  considered  as.  highly  advantageous  to  this  country,  not  considering 

;  that  by  this  vindictive  policy  we  gave  the  Portuguese  a  complete  monopoly  of  the  British 
1  market,  at  the  same  time  that  we  excluded  one  of  the  principal  equivalents  which  tlie 
French  had  to  offer  for  our  commodities,  and  thus  deprived  ourselves  of  commerce  that 

'  would  have  been  far  more  extensive  than  that  with  Portugal,  besides  provoking  France 
I  to  a  retaliation  that  has  been  injurious  to  both  parties. 

The  high  duty  thus  imposed  upon  the  wines  of  France  became  almost  prohibitive, 
1  while  the  comparative  cheapness  of  the  wines  of  Portugal  afforded  a  strong  motive  for 
t  their  introduction.  Previously  to  this  time,  there  were  few  vineyards  on  the  banks  of 
t  the  Douro,  and  the  wines  sent  to  England  were  chiefly  those  of  Lisbon,  or  the  adjacent 
(country.  But  the  increased  demand  for  Portuguese  wine  led  to  the  extension  of  vine- 
j  yards.  Several  British  supercargoes  had  settled  at  Oporto,  and  it  is  said  that  they  first 
tencouraged  the  proprietors  of  lands  in  the  Upper  Douro  to  devote  themselves  to  the 
■'Cultivation  of  the  vine.  But  as  the  demand  for  the  wines  of  that  territory  continued  to 
1  increase,  and  the  produce  of  the  new  vineyards  were  necessarily  often  of  inferior  quality, 
t  the  growers  and  dealers  resorted  to  various  expedients  for  supplying  the  deficiency  in  the 
'iquantity  required  for  exportation. 

Originally  the  Portuguese  wines  were  sent  to  England  pure  and  unmixed  with  brandy, 

''but  soon  after  this  treaty  was  concluded,  the  Portuguese  began  to  adulterate  their  wines, 
iimingling  brandy  with  the  must  during  the  fermentation,  either  from  an  impression  that 
it  was  necessary  to  make  them  keep  for  exportation,  or  from  some,  other  causes  less 

■  excusable.  It  is  said,  also,  that  an  English  factor,  who  resided  at  Viaua,  near  Oporto, 
Idiscovered  and  taught  the  use  of  the  elderberry  in  deepening  the  colour  of  their  wines. 
'At  that  time  Florence  wine,  which  is  highly  coloured,  being  much  drunk  in  England,  a 
deep  red  colour  was  thought  necessary  for  the  English  taste  j  and  hence,  no  doubt,  have 

■  followed  numerous  expedients  for  giving  artificial  colour  to  wine. 
About  the  middle  of  the  last  century  this  practice,  and  other  adulterations,  became  so 

I  prevalent,  that  a  considerable  diniiniition  took  place  in  the  consumption  of  Portuguese 
wine,  and  the  trade  of  the  growers  consequently  suffered  in  proportion.    Many  complaints 
of  the  adulterations  of  tlie  wine  were  made,  even  l)y  the  Knglish  merchants  themselves 
Settled  at  Oporto  ;  and  some  of  these,  in  conjunction  with  the  proprietors  of  the  vineyards 
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near  Oporto,  succeeded,  through  the  influence  of  the  Marquis  of  Pomhal,  in  obtaining,  in 
1750,  a  charter  from  the  Portuguese  government  to  sanction  a  joint-stock  company,  with 
the  avowed  object  of  securing  the  reputation  of  the  wines  of  tlie  district  by  preventing  all 
adulteration,  and  to  protect  the  commerce.  This  charter  granted  to  the  Oporto  Company 
the  monopoly  of  a  certain  extent  of  territory  on  the  river  Douro,  in  which  Oporto  is 
situated,  in  which  alone  all  wine  intended  for  exportation  was  permitted  to  be  raised  :  but, 
in  fact,  these  vineyards  -were  those  belonging  to  the  monasteries,  and  the  principal  gentry of  the  country  :  and  the  absolute  disposal  of  these  wines  was  placed  in  the  hands  of  the 
company,  who  were  allowed  to  fix  the  prices  to  be  paid  for  them  to  the  cultivator,  and 
likewise  that  for  which  they  were  to  be  sold  to  the  foreigner ;  all  mixture  of  these  wines 
with  others  without  the  boundary  being  prohibited,  however  useful  that  might  have  been 
to  the  quality  of  the  wines. 

By  this  a  complete  monopoly  was  obtained  by  the  Oporto  Company,  as  far  as  England 
was  concerned,  of  the  best  wines  of  Portugal.  Some  of  the  reasons  for  granting  such  a 
charter,  such  as  checking  the  adulteration,  were  sufficiently  plausible ;  but  the  injurious 
effect  of  this  monopoly,  and  the  injudicious  conduct  of  the  company,  has  been  a  subject 
of  severe  animadversion  ;  and  it  has  been  confidently  stated  by  almost  all  writers  respect- 

ing it,  that  they  have  eventually  been  the  means  of  retarding  the  improvement  of  the  wines 
of  Portugal,  instead  of  ameliorating  them. 

In  Portugal,  although  the  climate,  soil,  and  situation  are  eminently  well  calculated  for 
the  growth  of  the  grape,  yet  its  cultivation  is  in  general  unskilfully  managed,  except  in  a 
few  places  :  of  these  the  principal  are  the  vicinity  of  Lisbon  and  Oporto. 

The  wine  country,  or  district  of  the  Cima  de  Douro,  or  Upper  Douro,  granted  to  the  Oporto 
Company,  and  from  which  we  have  our  port,  commences  about  fifty  miles  from  Oporto. 
The  wines  produced  here,  the  whole  of  which  were  purchased  by  the  company,  were 
divided  into  those  destined  for  exportation  to  the  English  market,  together  with  those 
consumed  in  Portugal,  and  such  as  were  used  by  the  distillers  of  brandy,  and  for  supply- 

ing the  taverns  in  Oporto ;  the  latter  are  seldom  mixed  with  brandy.  Wine  that  is  the 
pure  growth  of  the  Douro,  unsophisticated  by  any  admixture  of  brandy,  and  that  has  not 
passed  through  the  hands  of  the  Oporto  Company,  is  of  a  full  mellow  body,  great  mildness, 
and  exquisite  flavour  ;  but  the  best  of  this  wine  is  scarcely  known  in  England.  The  very 
first  growth  of  the  Upper  Douro  is  said  to  be  produced  at  Pezo  da  Regna ;  and,  when  not 
brandied,  resembles  some  of  the  Rhone  growths  of  France  or  the  Cote  Rotie.  It  has 
been  frequently  asserted,  and  is  generally  believed,  that  such  wines  will  not  bear  sea 
carriage,  or  that  they  will  not  keep  any  length  of  time,  without  a  certain  portion  of  brandy, 
and  also  that  the  quality  of  the  wine  is  much  improved  by  this  admixture.  Whether  this 
practice  was  originally  begun  in  consequence  of  such  opinion,  or  merely  to  please  the 
English  taste,  cannot  easily  be  determined :  but  it  is  maintained  by  Dr.  Macculloch, 
Dr.  Henderson,  and  others  who  have  paid  most  attention  to  the  subject,  that  brandy  is  not 
at  all  necessary  to  the  preservation  of  wine  that  has  been  properly  manufactured,  and 
that,  if  mixed  with  wine,  it  never  completely  incorporates  with  it. 

Dr.  Henderson  remarks,  that  "  if  the  saccharhie  principle  has  been  fully  decomposed,  and  the  super, 
abundant  leaven  carefully  separated  by  sulphuring  and  other  means,  —  or  if  a  greater  proportion  of  sugar 
exist  in  the  must  than  the  ferment  can  possibly  decompose,  —  the  wine  produced  may  be  kept  in  close  vessels, 
without  any  risk  of  alteration,  during  a  long  term  of  years."  But  he  observes,  that  in  wines  imperfectly made,  and  mclining  to  acescency,  the  change  may  be  retarded  by  brandy.  But  in  checking  one  evil  another 
is  brought  on  ;  "  for  it  is  very  certain  that,  when  the  addition  is  made  after  the  full  fermentation  of  the  must, 
no  perfect  incorporation  of  the  two  fluids  will  take  place ;  but  the  flavour  and  perfume  of  the  wine  will  become 
completely  obscured ;  and  the  adventitious  alcohol,  combining  with  the  aqueous  part  of  the  liquor,  will  occa- 

sion a  gradual  separation  of  the  extractive  and  colouring  matter,  leaving  merely  a  mixture  of  brandy  and 
water  with  a  slight  vinous  tinge.  That  this  is  the  case  must,  I  think,  be  evident  to  every  one  who  has 
observed  the  progress  of  the  decomposition  incident  to  the  inferior  port  wines,  which  can  never  be  said  to  be 
in  condition,  but  which,  after  a  certain  period,  lose  what  little  flavour  they  possessed,  and  become  more  or  lets 
tawny,  while  lighter  wines,  that  contain  no  adventitious  spirit,  remain  quite  inichanged."  This  addition  of brandy  explains  one  of  the  methods  by  which  many  fraudulent  wine  merchants  produce  the  deposition  of  the 
crust  on  the  side  of  the  bottle,  which  is  supposed  to  indicate  the  years  the  wine  has  been  bottled. 

The  power  given  originally  to  the  Oporto  Company,  of  fixing  the  price  of  the  wine 
purchased  from  the  grower,  had  a  pernicious  influence  upon  the  quality  of  the  wines  of 
the  Douro.  They  were  usually  fixed,  by  a  fiat  of  their  own,  to  two  rates  of  prices,  one  for 
the  wine  for  exportation,  and  another  for  that  for  home  consumption  ;  and  they  paid  the 
cultivators  the  same  price  for  these  two  kinds,  whatever  was  their  quality.  To  save  the 
trouble  of  tasting  the  produce  of  each  farmer,  and  paying  him  in  proportion  to  its  value, 
the  whole  of  the  small  quantities  was  put  together  into  one  batch  or  repository  for  export- 

ation, in  order  that  they  might  be  enabled  to  supply  their  customers  in  England  with  wine 
of  the  same  or  a  standard  quality ;  and  after  the  wines  had  been  purchased  of  the  great 

farmers,  the  agents  bought  up  small  quantities,  even  if  inferior,  to  mix  with  the  rest.  The 

largest-vineyards  belonged  to  the  monasteries,  and  the  Jesuits  were  the  best  skilled  in  the 
makinn-  of  wine.  An  acre  of  vineyard  yields  about  three  or  four  pipes.  The  wine- 

growers had,  therefore,  no  motive  to  exert  superior  skill  and  ingenuity,  but  contented 
themselves  with  raising,  at  the  least  possible  expense,  the  greatest  supply  of  such  wine  as 
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was  required  for  exportation,  for  which  the  company  gave  the  highest  price.  All  emula- 
tion -was  thus  effectually  extinguished ;  and  the  proprietors  who  possessed  vineyards  of  a 

superior  quality  invariably  mixed  their  wines  with  inferior  growths,  so  as  to  reduce  them 

to  the  port  standard,  and  increase  the  quantity  of  average  wine.  "  In  this  way,"  says Dr.  Henderson,  "  the  finer  products  of  the  Douro  vintages  have  remained  in  a  great 
meiisure  unknown  to  us  ;  and  port  wine  has  come  to  be  considered  as  a  single  liquor,  if 

we  may  use  the  expression,  of  nearly  uniform  flavour  and  strength,  varying,  it  is  true,  to 
a  certain  extent,  in  quality,  but  still  alw<l^s  approaching  to  a  definite  standard,  and 

admitting  of  few  degrees  of  excellence.  The  manipulations,  the  admixtures,  in  one 

word,  the  adulterations,  to  which  the  best  of  the  wines  of  the  Cima  de  Douro  are  sub- 
jected, have  much  the  same  effect  as  if  all  the  growths  of  Burgundy  were  to  be  mingled 

in  one  immense  vat,  and  sent  into  the  world  as  the  only  true  Burgundian  wine.  The 

delicious  produce  of  Romance,  Chambertin,  and  the  Clos  Vougeot,  would  disappear,  and 

in  their  place  we  should  find  nothing  better  than  a  second-rate  Beaume  or  Ma9on  wine." 
Not  only,  however,  did  the  Oporto  Company  deteriorate  the  quality  of  their  wine,  but 

they  also  raised  the  price  to  an  enormous  height.  In  the  year  1755  a  pipe  of  red  port 
might  have  been  bought  in  the  wine  country,  at  the  first  hand,  for  from  2/.  to  3/.  per  pipe  ; 
hut,  on  the  first  setting  up  of  the  wine  company,  they  raised  the  price  to  8/.  or  lOl.  per  pipe. 
As  the  charter  granted  to  the  Oporto  Company  gave  the  sole  privilege  of  exporting  the 

wines  of  the  Douro,  they  were  secured  against  all  competition  from  other  English  mer- 
chants, notwithstanding  the  Methuen  treaty,  and  enjoying  a  complete  monopoly  of  the 

British  market,  in  consequence  of  the  high  duties  on  French  wines,  they  filled  their  pockets 
at  our  expense  ;  and  at  the  time,  says  Fleetwood  Williams,  when  they  were  shipping  wine 
for  England  at  40/.  a  pipe,  they  have  frequently  sent  the  same  quality  of  wine  to  other 
countries  at  20l.  I 

The  late  alterations  in  the  duties  on  wine,  by  which  those  on  French  and  Portuguese 
wines  are  equalised  (aU  wines  now  paying  5s.  6c?.  a  gallon  except  Cape),  will,  no  doubt, 
do  much  to  repair  the  evils  which  have  been  complained  of.  The  Oporto  Company  has 
undergone  considerable  modification,  and  many  of  its  obnoxious  privileges  have  been 
abolished.  It  remains  to  be  seen  how  far  these  changes  will  improve  the  wines  we  have 
been  describing.  At  present,  since  the  injurious  effects  of  brandied  wines  begins  to  be 
understood,  intelligent  port  wine  merchants  have  endeavoured  to  bring  over  port  wine 
with  as  small  an  admixture  of  brandy  as  possible ;  and,  as  taste  improves,  there  is  no 
doubt  but  that  the  genuine  flavour  of  pure  wine  will  be  preferred  to  the  fiery  compound 
that  is  yet  so  general. 

3451.  There  are  upwards  of  forty  varieties  of  the  vine  cultivated  in  Portugal ;  but  the 
most  common  or  general  sort  used  for  the  fabrication  of  port  wines  is  called  there  the 
Uvo  Bastardo,  or  bastard  grape.  It  is  of  the  smallest  sort,  round,  about  the  size  of  an 
English  sloe,  grows  quite  close  in  the  cluster,  and  has  a  remarkably  thick,  tough  skin.  In 

;  some  seasons  the  skin  is  thicker  than  in  others,  and  when  it  is  thickest  the  wine  is  deepest 
I  coloured,  and  most  astringent.  The  juice  itself  is  colourless,  and  the  deep  red  of  the  wine 
;  and  its  astringency  is  owing  to  the  husks  and  stalks  of  the  grapes  during  fermentation. 

3452.  At  present  we  are  informed  that  the  farmers  in  the  wine  countries  of  the  Douro,  and  also  the  mer- 
1  chnncs,  are  in  the  constant  habit  of  mixing  their  wines,  and  giving  to  them  those  colours  and  flavours  which 
1  render  them  acceptable  to  the  consumers  in  the  foreign  markets  where  they  are  sold.  This  they  mahe  no 
'  secret  of,  the  flavouring  and  colouring  ingredients  being  thrown  out  of  doors  when  the  useful  part  has  been 
I  extracted  ;  nor  do  they  consider  this  as  an  abuse,  but  as  a  part  of  the  manufacture,  in  the  same  manner  as 
'  with  us  the  distiller  compounds  his  spirits  for  cordials.  But  most,  if  not  all,  the  substances  so  employed  are 
I  harmless,  and  it  is  only  after  the  wine  gets  into  the  hands  of  fraudulent  dealers  that  it  receives  noxious  ingre- 
'  dients.    Port  while  in  the  wine  country  is  often  coloured,  when  it  is  pale,  by  vino  de  tinto,  or  ev^^ii  by  elder- 
■  berries  ;  thin  l)odied  varieties  are  blended  with  full  and  rich-bodied  wines,  to  bring  the  whole  to  the  market standard,  and  are  strengthened  by  old  Benecarlos  wine  of  Spain,  or  the  red  Roussillon  of  France. 

When  the  wine  arrives  in  this  country  from  Oporto,  it  is  of  a  dark  purple  or  inky 
colour,  has  a  full,  rough  body,  with  an  astringent  and  rather  sweet  taste,  and  a  strong 
flavour  and  odour  of  brandy.    After  it  has  remained  some  time  longer  in  the  wood,  the 

■  sweetness,  roughness,  and  astringency  of  the  flavour  abate  ;  but  it  is  only  after  it  has  been 
■  kept  also  several  years  in  bottle,  that  the  odour  of  the  brandy  is  completely  subdued,  and 
what  remains  of  the  genuine  aroma  of  the  wine  is  developed.    During  the  process  of 

1  melioration,  a  considerable  portion  of  the  extractive  and  colouring  matter  is  precipitated 
on  the  sides  of  the  vessel  in  the  form  of  crust.  In  some  wines  this  change  occurs  much 
earlier  than  in  others,  particularly  in  those  which  have  been  manufactured  with  w]iite 
grapes  and  coloured  with  elderberries. 

34.")3.  Several  of  the  other  wines  of  Portugal,  although  they  do  not  find  their  way  to this  country,  are  described  as  excellent,  plentiful,  and  as  equal,  if  not  superior,  to  those  of 
the  Douro.  Amongst  these  are  the  growths  of  Torres  Vedras,  Mon^aon,  and  Lunego. 
I  In  general  these  lighter  red  wines  resemble  the  secondary  growths  of  the  Bordelais,  and 
arc  inferior  to  port.  A  red  wine  called  Colarcs  Port,  grown  near  Cintra,  is  sometimes 
imported  into  England.    Tolerable  red  wines  arc  also  occasionally  shipped  at  the  ports 
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of  Viana  and  Figuerra,  from  which  England  used  to  he  supplied  previous  to  the  introduc- 
tion of  the  Oporto  wines. 

3454.  The  vino  tinto,  which  has  been  mentioned  above,  is  a  thick,  sweetish,  black-red 
wine,  formerly,  and  even  at  present,  much  used  in  deepening  the  colour  of  the  red  wines 
of  Portugal,  and  seldom  drunk  alone  ;  it  is  made  from  the  wild  vine,  commonly  called  the 
claret  grape. 

Some  excellent  white  wines  are  likewise  produced  in  Portugal,  BuceUas,  grown  a  few 
miles  above  Lisbon,  when  pure,  is  much  \ik.^Parsac ;  but  when  it  comes  to  us  is  much 
brandied.  Carcavellos  and  Setuval  are  sweet  wines  from  the  province  of  Estramadura, 
and  known  in  England  by  the  name  of  Lisbon,  because  they  are  shipped  at  that  place  ; 
the  first  receives  its  name  from  the  village  of  Carcavellos,  near  the  rock  of  Lisbon  ;  it  is 
richer  and  dearer  than  common  Lisbon,  which  is  a  pleasant  tasted  wine,  formerly  much 
used  as  a  table  wine. 

3455.  WJiite  port,  now  little  known,  much  resembling  red  port,  except  in  colour,  is  the 
produce  of  the  red  and  white  grapes  of  the  Douro,  expressed  together,  and  prepared  in  a 
similar  manner  to  the  red  port,  except  that  the  marc  or  skins  and  foot-stalks  of  the  grapes 
are  not  fermented  with  the  must.  It  is  a  wholesome,  not  unpleasant  wine,  mostly  drunk 
in  the  country  where  it  is  made,  or  distilled  into  brandy. 

SnBSECT.  4.  —  Spanish  Wines. 

3456.  Spain,  from  the  warmth  of  its  climate  and  excellent  soils,  has  many  advantages 
for  the  manufacture  of  wine.  The  red  wines  are  in  general  much  inferior  to  those  of 
France  ;  but  the  Spaniards  excel  in  the  preparation  of  dry  white  wines,  particularly  of  the 
sweet  kinds,  which  are  great  favourites  in  Spain,  and  were  formerly  so  in  England.  The 
vast  abundance  of  wine  in  that  kingdom,  and  the  facility  with  which  it  is  every  where 
obtained,  renders  the  inhabitants  careless  about  the  means  of  preserving  it,  and  the  wines 

are  usually  kept  and  carried  about  in  goat's  skins  smeared  with  tar  or  pitch,  which  com- 
municates a  taste  often  so  unpleasant  that  they  are  scarcely  drinkable  by  strangers. 

Casks  and  bottles  are  very  little  used,  partly  through  the  poverty  of  the  people,  and 
because  skins  are  more  easily  transported  by  mules  on  bad  roads.  The  hole  by  which 
the  original  owner  of  the  skin  was  taken  out  is  sowed  up  ;  so  are  the  legs,  which  sei-ve  as 
handles  to  carry  it  by,  with  the  exception  of  one,  which  is  tied  by  a  string,  and  is  used 
as  a  spout  to  draw  off  the  liquor.  The  universal  use  of  these  skins  (called  bota)  in  Spain 
is  one  of  the  first  things  to  attract  the  attention  of  a  stranger,  and  gave  rise  to  one  of  the 
most  diverting  adventures  in  the  Don  Quixote  of  Cervantes.  Cellars  are  scarcely  known, 
except  in  monasteries  and  large  towns ;  but  in  the  houses  of  the  better  classes,  where 
the  wines  are  kept  in  wood,  they  are  often  found  of  excellent  quality. 

3457.  The  finest  wines  are  made  in  Andalusia  and  Granada,  where  great  care  is 
bestowed  on  the  cultivation  of  the  vine,  and  it  is  in  the  former  province  that  the  wine 
known  among  us  by  the  name  of  sherry  is  produced.  The  term  sherry  is  a  corruption  of 
Xeres,  being  made  at  Xeres  de  la  Frontera,  a  few  miles  from  Cadiz.  The  wine  district 
is  here  six  square  leagues,  and  about  17,000  pipes  are  exported  annually.  Many  of  the 
principal  vineyards  in  Xeres  are  in  the  hands  of  British  and  French  settlers,  whose  agents 
superintend  the  manufacture  of  the  wines.  The  grapes,  which  are  white,  are  left  to  hang 
in  the  sun  till  they  are  partly  shrivelled,  and  are  exposed  to  it  for  forty-eight  hours  after 
they  are  gathered  ;  at  the  same  time  some  quicklime  is  thrown  over  them,  for  the  purpose 
of  mollifying  the  fruit  by  neutralising  the  acid,  lessening  the  coarseness  of  the  skin,  and 
rendering  the  extraction  of  the  juice  easier  and  more  abundant.  After  the  grapes  have 
lain  a  sufficient  time  they  are  put  into  a  press,  and  there  some  brandy  is  sprinkled  over 
them.  The  juice  being  extracted  from  the  mark,  brandy  is  again  added,  and  the  must 
goes  through  a  regular  fermentation ;  it  is  afterwards  put  into  casks,  and  racked,  when 
again  another  addition  of  brandy  is  made. 

3458.  Wine-merchants  distinguish  several  kinds  of  skerry,  as  pale  and  brown,  and  there 
are  various  degrees  of  each. 

Sherry  in  general  is  of  an  amber  colour,  and  when  good  it  has  a  fine  aromatic  odour, 
with  something  of  the  agreeable  bitterness  of  the  peach  kernel.  When  new  it  is  harsh 

and  fiery,  and  requires  to  be  mellowed  in  the  wood  for  four  or  five  years.  The  wine- 
merchants  of  Xeres  never  exhaust  their  stock  of  finest  and  oldest  wine,  but  keep  it  for 

adding  a  portion  to  what  they  dispose  of  at  the  highest  price. 
Sherry  has  of  late  got  much  into  fashion  in  England,  from  the  idea  that  it  is  more  free 

from  acid  than  other  wines  :  but  some  careful  experiments  on  wines  do  not  fully  confirm 

this  opinion,  and  it  is  found  that  the  best  ]\Iadeira  and  port  are  equally  free  from  acid. 

Two  dry  sherries  are  highly  esteemed  in  Spain,  Aminlilhido  and  Manzanilla,  and  they 

are  said  to  be  entirely  devoid  of  brandy,  and  equally  free  from  acid  :  but  they  arc  seldom 

brought  to  this  country,  though  they  deserve  to  be.    The  Amintillado,  when  genuine  and 



Chap.  IV. FOREIGN  WINES. 
615 

old,  fetches  a  high  price,  and  is  sometimes  added  to  improve  the  ordinaiy  sherries  by  its 
nutty  flavour. 

Pale  sherries  are  made  from  the  same  grapes  as  the  brown  :  the  latter  are  coloured  by 
an  addition  of  some  cheap  must  or  -wine  which  has  been  boiled  till  it  has  acquired  a  deep 
brown  tint.  The  pale  sherries  were  some  time  ago  preferred  in  England,  being  supposed 
most  pure  ;  but  the  brown  are  now  getting  most  into  fashion.  The  inferior  sherries  ex- 

ported to  England  are  often  mixed  with  a  cheap  and  light  wine  called  Moguer,  and  are 
strengthened  in  the  making  by  brandy  ;  but  too  frequently  they  receive  adulteration  by 
the  London  dealers.  It  is  even  asserted  by  Dr.  Macculloch  that  a  third  of  all  the  so-called 
sherries  consumed  in  England  is  the  produce  of  the  home  presses ! 

3459.  The  fine  climate  of  Granada  renders  the  vintage  in  that  province  extremely 
abundant  as  well  as  certain,  furnishing  the  Muscatel,  Bloom  and  Laxias  raisins. 

The  hills  round  Malaga  are  covered  with  vines,  and  no  less  than  1 0,000  presses  are 
said  to  be  at  work  during  the  vintage.  The  most  celebrated  of  the  wines  are  white,  but 
there  is  also  a  sweet  red  wine  called  Tinto  de  Rota,  so  called  from  Rota,  a  little  town 
opposite  Cadiz,  which  produces  but  little  true  Tinto,  and  that  is  principally  consumed  in 
the  country  ;  this  is  what  is  called  amongst  us  tent  wine  ;  it  is  a  rich  wine  used  as  a 
stomachic,  and  made  from  a  deep  red  grape. 

The  wines  of  Malaga  known  amongst  us  by  the  name  of  Mountain  are  of  two  kinds, 
sweet  and  dry.  The  sweet  wines  are  made  from  grapes  completely  ripe,  and  when 
genuine  are  highly  esteemed;  the  dry  wines  are  from  grapes  not  so  mature,  are  of  an 
agreeable  flavour,  and  improve  by  age.  Some  of  the  Malaga  sherry  comes  next  to  that  of 
Xeres,  and  is  cheaper. 

From  Valentia,  the  Benicarlo,  a  strong,  full-bodied,  deep-coloured  red  wine  is  exported 
chiefly  to  Bordeaux,  as  we  have  stated,  to  mingle  with  the  wines  of  that  place,  in  making 
up  the  claret  for  England,  and  to  Oporto  for  mixing  with  port.  It  is  grown  at  a  place 
which  is  a  few  miles  from  Valentia.    At  Alicante  they  have  an  excellent  red  wine. 

From  Catalonia,  a  great  deal  of  red  wine  is  annually  shipped  to  Bordeaux  and  sent 
to  England.  The  Macabeo  of  Catalonia  is  a  sweet  white  wine  :  but  the  wine  of  this  pro- 

vince is  chiefly  remarkable  for  its  strength. 
La  Mancha  is  a  wine  district.  There  the  celebrated  Val  de  Pinas  is  produced  ;  it  is  a 

good  red  wine  like  unadulterated  port.  As  it  is  sold  at  about  3Z.  I.0*.  per  pipe,  Mr.  Inglis, 
a  late  traveller,  observes  that  an  enterprising  merchant,  taking  with  him  into  that  country 
wine  staves  just  before  the  vintage,  might  secure,  at  an  easy  price,  some  very  excellent 
wine.    Murcia  produces  some  good  vins  de  liqueurs. 

3460.  It  is  stated,  in  a  late  Spanish  journal,  that  in  consequence  of  the  abundance  of  the 
growth  of  oranges  in  the  south  of  Spain,  several  of  the  growers  prepare  from  them  a 
delicious  wine,  resembling  Madeira  in  its  flavour :  the  juice  is  fermented  and  put  into 
casks  without  the  addition  of  brandy. 

3461.  Besides  these  Spanish  wines,  there  are  many  in  the  various  provinces  little 
known  to  us ;  and  there  is  no  doubt  but  that,  as  the  kingdom  improves,  they  will  one  day 
be  in  much  higher  estimation,  and  will  encroach  much  upon  the  Portuguese  and  French 
wines.  When  to  the  happy  nature  of  the  climate,  and  the  richness  of  the  soil,  are  super- 

added peace,  knowledge,  and  industry,  Spain  may  probably  rival  every  country  in  its 
wines  ;  although  at  present  it  is  chiefly  famous  for  sweet  and  white  wines. 

SuBSECT.  5.  —  Wines  of  Madeira  and  the  Azores. 

3462.  The  island  of  Madeira  is  almost  entirely  of  volcanic  origin,  and  the  soil  produced 
1  by  decomposing  lava  is  found  to  be  very  favourable  to  the  growth  of  the  vine.  This, 
;  added  to  the  warmth  of  its  climate,  renders  this  place  celebrated  for  the  excellence  of  its 
■wines.    The  vine  was  planted  there  soon  after  its  first  settlement  by  the  Portuguese  in 
1421  ;  but  the  introduction  of  the  wines  of  Madeira  into  England  is  of  more  modern  date 

I  than  those  of  Portugal,  and  they  were  first  brought  here  about  the  middle  of  the  last  cen- 
I  tury  from  the  West  Indies,  which  had  been  supplied  from  the  island  where  they  are  made. 

3463.  Madeira  produces  several  kinds  of  wine.  The  finest  is  Scrcial,  a  red  wine  ob- 
t  tained  from  a  grape  much  Uke  the  Malvasia,  but  which  will  only  succeed  on  certain  spots. 

■  The  quantity  of  this  wine  produced  does  not  exceed  forty  or  fifty  pipes  in  the  year  ;  it  is I  harsh  and  austere  when  new,  but  is  mellowed  by  being  kept  long. 
3464.  The  white  wine  usualli/  known  in  England  by  the  name  of  Madeira  is  made  in  the 

;greatest  proportion  ;  and,  when  genuine,  is  one  of  the  richest  wines  in  the  world,  having 
.great  strength,  dryness,  and  delicacy  of  flavour.  It  is  extremely  durable  in  all  climates, 
.  and  is  improved  by  age.  It  is  meliorated  in  a  remarkable  manner  by  a  sea  voyage,  a 
t  circumstance  which  was  observed  when  it  was  first  exported  to  North  America.  In 
consequence  of  this  improvement,  it  has  been  the  custom  to  prepare  it  for  the  European 

!  markets,  by  sending  it  purposely  to  the  East  and  West  Indies,  which  of  course  must  very 
•considerably  enhance  the  price.    But  it  is  by  no  means  the  case  that  the  wine  which  has R  r  4 
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been  on  a  voyage  to  India  is  the  best  Madeira,  for  inferior  wines  have  been  sometimes 
supplied  for  this  speculation  ;  and  it  has  been  discovered  lately,  that  by  keeping  the 
wine  in  a  certain  warm  temperature,  particularly  with  agitation,  it  is  nearly  as  much 
improved  as  by  a  sea  voyage,  and  in  a  much  shorter  time.  Accordingly,  it  is  the  prac- 

tice at  present  to  ripen  the  wine  in  stoves  in  the  island,  where  it  is  kept  in  a  heat  of  90°. 
Madeira,  being  a  strong  wine  naturally,  has,  least  of  all,  occasion  for  the  addition  of 

brandy ;  yet  it  is  the  constant  practice  to  add  some  of  this  spirit  previous  to  exportation, 
which  time  incorporates.  In  other  respects,  the  first  sorts  are  very  little  sophisticated  ; 
but  the  inferior  kinds,  of  which  there  is  a  large  proportion,  are  made  up  with  almonds and  various  additions. 

3465.  The  English  wine-merchants  who  reside  in  Madeira  consign  their  wines  to 
agents  in  London,  from  whom  it  may  be  had  genuine  ;  and  there  is  no  other  way  of 
getting  it  good  ;  but  the  great  demand  of  late  is  said  to  have  exhausted  the  island  of  all 
the  finest  old  wine.  Madeira  should  not  be  kept  in  a  cold  underground  cellar,  but  in  a 
warm  part  of  a  dwelling-house.  To  have  it  in  perfection,  it  should  be  kept  several  years 
in  wood,  and  nearly  as  much  in  bottle. 

3466.  A  Malmsey  wine  of  the  first  quality  is  also  produced  in  Madeira  from  the  Malvasia 

gi-apes,  which  are  kept  till  over  ripe  and  partly  shrivelled,  by  hanging  a  month  longer 
than  the  other  grapes.  This  wine  was  much  in  request  in  England  before  the  use  of  tea, 
when  a  few  glasses  were  drunk  after  a  meat  breakfast  ;  it  is  now  little  imported. 

3467.  Part  of  the  red  grapes  are  employed  in  making  a  wine  called  tinta,  which  ie 
extremely  astringent,  and,  when  new,  resembles  Burgundy ;  but  when  it  has  been  kept 
some  time,  it  becomes  pale,  like  tawny  port,  or  even  paler,  and  acquires  in  part  a  rich 
Madeira  flavour. 

3468.  All  the  best  wines  are  grown  on  the  south  side  of  the  island  of  Madeira  ;  those 
from  the  north  side  are  very  inferior,  and  are  chiefly  used  for  distilling  brandy,  which  is 
not  very  good  ;  these  are  too  often  exported  instead  of  the  best  wines  ;  and  they  alone, 
well  brandied,  are  sent  to  Russia.  But  even  on  the  south  side  the  wines  are  not  all  of 
the  same  quality  ;  about  one-half  is  inferior  to  the  rest,  but  are  usually  passed  off  as  some 
of  the  best. 

Madeira  wines  have  lately  got  much  out  of  fashion,  and  the  prejudice  against  them  has 
been  considerably  increased  by  a  supposed  discovery  that  they  contain  a  little  more  acid 
than  sherry,  which  is  now  generally  preferred ;  but  this  opinion  is  disputed,  having  been 
derived  from  the  inferior  Madeiras,  So  difficult  is  it  to  distinguish  all  these  varieties  of 
wine,  that  a  large  portion  of  the  inferior  Madeiras  are  now  sold  for  sherry  ;  and  even  the 

best  Cape  wine  passes  for  Madeira.  It  is  stated  in  Holman's  Travels,  that  the  wine  trade 
of  Madeira  is  rapidly  declining  ;  and  that  in  consequence  the  planting  of  coffee  has 
become  very  general  in  the  island. 

3469.  The  Azores  produce  a  Malmsey,  called  vino  passado,  and  also  a  di"y  wine ;  but both  are  inferior  to  Madeira  wines. 
3470.  The  Canary  Islands  formerly  produced  a  great  deal  of  sweet  wine,  which  was 

formerly  imported  into  England. 
347  L  Teneriffe  has  the  best  wines  of  all  these  islands  ;  what  is  called  Vidonia  is  a  dry 

wine  much  resembling  Madeira.  The  Malmsey  of  Teneriffe  is  excellent :  common 
Teneriffe  wine  is  inferior.  The  wines  of  these  islands  were  formerly  in  England  called 
Sack,  as  well  as  sherry  and  Malaga.  Orotavia  is  a  wine  so  called  from  the  port  where 
it  is  shipped. 

SuBSECT.  6.  —  Wines  of  Italy,  Sicily,  and  Greece. 

3472.  Before  our  intimate  connection  with  Portugal  in  the  wine  trade,  some  wines 
were  brought  from  Italy  and  Greece,  but  at  present  very  little  is  imported  from  thence. 
Notwithstanding  the  favourable  soil  and  climate  of  these  countries,  the  wines  produced 
there,  with  a  very  few  exceptions,  are  of  an  inferior  quality. 

3473.  The  wines  of  Italy  are  all  made  for  home  consumption  only  ;  and  though  many 
good  wines  are  produced  by  land  proprietors  for  their  own  use,  the  greater  part  of  the 
ordinary  wines  are  execrably  bad,  principally  owing  to  the  careless  mode  in  which  they 
are  manufactured.  In  Tuscany,  however,  more  attention  has  been  paid  both  to  the  culti- 

vation of  the  vines  and  to  the  vintage  than  in  the  other  Italian  states,  which  is  much 

owing  to  the-care  of  the  Grand  Dukes.  In  the  villas  of  Italian  noblemen  some  good  wines 

may  be  found,  but  these  are  not  exported.  The  sweet  Muscadine  wine  of  Monte  Pul- 
ciano  is  the  most  celebrated,  and  the  red  Muscadine  of  Alcatico :  but  the  Tuscan  wines, 

upon  the  whole,  do  not  equal  those  of  Spain  and  Portugal. 
3474.  The  volcanic  soils  round  Naples  are  particularly  favourable  for  the  vine ;  and 

the  exquisite  Lachryma  Christi  produced  on  Vesuvius  is  well-known  ;  but  the  best  variety 
of  rod  wine  grown  at  Galetta,  having  a  rich  Muscadine  flavour  and  perfume,  is  very 
rare :  an  inferior  kind  is  sold  from  Torre  del  Greco  and  other  places  in  the  vicmity ;  a 
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white  muscadine  is  also  made  on  Vesuvius.  A  bottle  of  full-bodied  wine  of  the  ordinary 
Jdnd  may  be  had  at  Naples  for  twopence  halfpenny,  and  at  Rome  for  fourpence. 

3475.  Calabria  produces  some  good  wines  ;  but  in  some  parts  the  heat  is  even  too  great, 
and  they  are  obliged  to  shade  the  vines  from  the  sun. 

3476.  The  principal  wines  of  Italy  are  consumed  in  Rome,  and  some  very  fine  are 
made  in  the  Papal  states,  as  at  Albano,  Monte  Fiascone,  and  Orvietto,  &c. ;  but  they  do 
not  bear  carriage,  and  are  known  only  in  the  country. 

3477.  Throughout  Italy  generally  the  vines  are  suffered  to  run  up  in  wild  luxuriance, 
being  carried  from  tree  to  tree  round  the  inclosures,  without  any  pruning,  and  to  waste 
their  strength,  not  in  fruit,  but  in  leaves  and  branches.  In  fact,  such  a  quantity  of  fruit 
is  produced  with  very  little  trouble,  that  the  farmers,  who  use  the  wine  only  for  their 
own  beverage,  and  have  no  motive  sufficiently  powerful  to  induce  them  to  take  much 
pains,  manage  the  vintage  in  the  most  slovenly  manner.  The  wines  are  therefore  often 
exposed  to  acidity. 

3478.  Sicily  is  nearly  in  the  same  circumstalnces  as  Italy  with  respect  to  the  abundance 
of  its  wine,  and  the  bad  management  of  it  in  general.  The  Marzara  and  Marsala  white 
wines  are  imported  into  England ;  and  could  they  be  had  free  from  the  admixture  of 
Sicilian  brandy,  which  is  peculiarly  harsh,  would  be  found  of  good  body,  and  to  resemble 
the  lighter  kinds  of  Madeira.  They  are  among  the  least  expensive  of  our  foreign  wines  ; 
and  many  of  the  vineyards  are  in  the  occupation  of  English  merchants.  Some  of  the 
hills  at  the  foot  of  Mount  Etna  are  covered  with  vineyards,  and  a  great  variety  of  wines 
are  produced  there  ;  but  it  is  only  the  inferior  growths  that  are  brought  to  us.  Some  red 
wines  are  made,  but  they  are  not  excellent. 

3479.  Corsica  produces,  among  several  wines  of  various  qualities,  one  called  ̂ ttr<ico/ore, 
of  excellent  flavour,  and  a  fine  red  colour ;  it  is  stomachic. 

3480.  Greece,  so  celebrated  in  ancient  times  for  its  wines,  still  produces  some  of  superior 
quality,  and  in  many  places  the  processes  of  manufacture  are  far  from  being  injudicious. 

3481.  Before  the  oppression  of  the  Turks,  good  wine  continued  long  to  be  made  in 
Candia,  Cyprus,  Scio,  Tenedos,  Cephalonia,  Zante,  Lesbos,  Nanos,  and  Santorini.  When 
under  the  Venetian  republic,  Candia  and  Cyprus  supplied  the  whole  of  Europe,  and  par- 

ticularly Venice,  with  the  finest  Malmsey,  and  towards  the  end  of  the  sixteenth  century 
they  exported  200,000  casks  of  this  wine.  Since  the  conquest  of  Greece  by  the  Turks 
the  quality  of  the  wines  has  deteriorated  ;  but  Candia  and  Cyprus  at  present  afford  an  ex- 

cellent red  wine  resembling  claret,  and  dry  as  well  as  sweet  muscadine  white  wines  of  a 
very  fine  quality ;  in  short,  these  two  islands  alone  could  furnish  us  with  every  variety  of 
wine  in  abundance.  Wine  of  Cyprus  is  particularly  praised  for  its  keeping  quality,  and 
improving  by  age;  in  that  island,  the  hills  on  which  the  vine  is  cultivated  are  covered 
with  stones  or  flints  with  a  blackish  earth.  The  vessels  in  which  the  grape-juice  is  fer- 

mented are  of  earthenware,  covered  internally  with  a  mixture  of  turpentine  and  pitch  ; 
and  the  art  of  making  them  is  extremely  ancient ;  the  leathern  bags  in  which  the  wine 
is  carried  are  pitched,  which  communicates  to  the  wine  a  taste  which  does  not  go  off  for 
many  years  ;  it  is  ten  years  old  before  it  is  exported.  Mr.  Fuller  infonns  us  that  the  chief 
production  of  Cyprus  now  is  wine,  of  which  there  are  several  qualities;  the  red  kinds 
are  sound  and  well-flavoured ;  but  the  most  celebrated  is  the  white  wine,  called  vino  della 
commandcria,  (from  its  having  been  originally  made  on  vineyards  belonging  to  the 
Knights  of  St.  John,)  which  resembles  in  taste  the  vino  d'oro  of  Mount  Lebanon,  or  the 
Mountain  of  our  cellars  ;  it  is  exceedingly  strong,  and  wUl  keep  and  continue  to  improve 
till  a  very  great  age.  The  muscadine  wine  of  Cyprus  is  excessively  sweet,  and  drinks 
best  at  two  years  of  age  ;  it  has  probably  undergone  no  change  since  the  days  of  Strabo 
and  Pliny,  who  considered  it  as  the  most  valuable  in  the  world ;  after  sixty  or  seventy 
years  this  wine  is  as  thick  as  syrup. 

3482.  But  in  many  parts  of  Greece,  where  circumstances  do  not  admit  of  the  proper 
means  being  employed  in  making  and  preserving  the  wines,  and  where  the  poverty  of 
the  inhabitants  prevents  their  having  casks,  they  are  spoiled  by  the  pitch  and  tar  which 
the  skins  to  hold  them  are  smeared  with ;  and  a  custom  prevails  of  adding  to  them  salt, 
gypsum,  and  lime,  with  a  portion  of  resin,  as  among  the  ancient  Greeks.  These  mix- 

tures are  not  drinkable  except  by  the  inhabitants. 
3483.  In  the  Ionian  Islands,  now  in  our  possession,  some  excellent  wines  are  made. 

Those  of  Cephalonia  and  Ithaca  have  been  found  very  fine,  the  former  having  a  peculiar 
muscadine  flavour.  In  Zante  there  are  both  dry  and  sweet  wines.  Corfu  produces 
liosolio,  a  rich  liqueur  wine  ;  others  resemble  claret.  These  wines  are  now  beginning  to 
be  drunk  by  some  of  the  Turkish  magnates,  notwithstanding  their  prohibition  by  the 
Koran.  In  some  of  the  islands  they  use  vats  of  masonry,  and  some  keep  the  wine  in 
large  earthen  jars,  which  they  bury  up  to  the  neck  in  the  ground,  in  the  manner  of  the 
ancients. 

Malmsey  is  a  corruption  of  Malvasia,  from  Napoli  de  Malvasia  in  the  Morea;  where 
that  class  of  sweet  wines  was  originally  made,  and  which  has  since  been  imitated  in  every 
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■wine  country  in  the  world.  The  conquest  of  that  country  by  the  Turks  destroyed  this manufacture  in  tlie  Morea ;  but  it  is  still  continued  in  Candia.  The  tenn  is  now  applied 
to  any  -wines  of  the  sweet  and  luscious  kind. 

3484.  On  the  Crimea  some  good  red  wines  are  produced  ;  and  as  the  climate  is  excel- 
lent, and  the  Russians  are  very  desirous  of  wines  and  brandy,  the  cultivation  of  the  vine is  on  the  increase. 

SuBSECT.  7.  —  Wines  of  Africa. 

3485.  The  Mahometan  religion  has  impeded  the  cultivation  of  the  vine  m  Northern 
Africa,  although  wine  is  made  in  a  few  places  by  Jews  and  others  not  Mahometan,  as  at 
Tituan,  where  it  is  said  to  equal  that  of  Xeres. 

3486.  Cape  wines.  —  At  the  Cape  of  Good  Hope  the  goodness  of  the  climate,  and  the 
equality  of  the  temperature,  are  particularly  favourable  to  the  cultivation  of  the  vine  ;  and 
large  quantities  of  wine  are  now  brought  to  us  from  thence.  The  Dutch  were  the  original 
settlers  at  the  Cape,  and  first  planted  vines  there  in  1650.  But  they  have  been  extremely 
imprudent  in  their  choice  of  situations  for  the  vineyards,  many  of  them  being  placed  in 
rich  low  soils,  instead  of  being  confined  to  dry  rocky  lands ;  and  their  mode  of  culture 
proves  that  they  were  more  solicitous  about  the  quantity  than  the  quality  of  their  wine. 
To  this  defect  has  been  added  careless  training  and  dressing  ;  in  consequence  of  which, 
with  a  few  exceptions,  the  wines  of  the  Cape  are  at  present  of  very  inferior  quality. 
These  exceptions,  however,  prove  that  good  wine  may  be  produced  in  that  country.  The 
grapes  originally  planted  were  the  muscadine,  Frontignan,  and  other  European  varieties  ; 
and  in  those  parts  where  the  soil  has  been  congenial,  and  the  mode  of  culture  proper, 
good  wine  is  manufactured.  The  best  wine  of  the  Cape  is  Constantia,  so  called  from 
being  made  on  two  farms  of  that  name,  and  about  eight  or  nine  miles  from  Cape  Town, 
where  the  soil  is  stony.  One  farm  produces  red  wine,  and  the  other  white.  Very  good 
wine  is  also  produced  in  some  other  places.  There  is  also  a  white  wine  called  Cape  Hock, 
and  a  red  wine  called  Rota. 

Cape  Madeira  is  said  to  be  mixed  with  some  boiled  must ;  but  it  is  likewise  strength- 
ened by  bad  brandy.  Most  of  the  Cape  wines  brought  to  England  have  a  disagreeable 

taste  called  earthy,  are  often  acid,  and  want  flavour ;  yet  the  smaller  duty  which  they  pay 
occasions  the  importation  of  an  immense  quantity;  that  annually  entered  for  home  con- 

sumption being  about  540,000  imperial  gallons,  much  of  which  is  said  to  be  employed  as 
a  convenient  menstruum  for  adulterating  sherry,  Madeira,  and  other  wines. 

In  no  other  wine  country  is  there  greater  room  for  improvement  in  the  manufacture  of 
wine,  nor  is  there  any  place  where  science  and  care,  properly  directed,  would  produce 
more  beneficial  results.  As  the  Cape  is  the  only  colony  which  we  possess  where  the  art 
of  manufacturing  wine  is  practised  upon  the  great  scale,  it  would  appear  to  be  extremely 
desirable  that  the  new  settlers  should  be  made  acquainted  with  those  scientific  principles 
which  have  given  the  French  so  great  advantage. 

SuBSECT.  8.  —  Wines  of  Asia  and  America. 

3487.  It  does  not  enter  into  our  plan  to  follow  up  this  sketch  of  an  account  of  the 
principal  wines  of  Europe,  by  noticing  all  those  in  the  other  quarters  of  the  globe,  yet  it 
would  seem  imperfect,  were  these  entirely  omitted. 

3488.  Persia  is  supposed  by  some  to  have  been  the  native  country  of  the  vine,  and  cer- 
tainly it  grows  there  with  unequalled  luxuriance,  the  grapes  attaining  an  extraordinary 

size.  The  Persians  have  always  been  less  scrupulous  observers  of  the  precept  of  the 
Koran,  which  forbids  the  use  of  wine,  than  other  Mussulmans ;  many  of  them  indulge 
freely  in  this  beverage,  and  suppose  that  they  evade  the  law  by  drinking  only  what  is 
made  by  Jews  or  Armenians.  The  white  wine  of  Shiraz  has  a  high  celebrity,  and  a 
great  deal  of  it  is  sent  to  the  East  Indies  in  bottles.  A  fine  sweetish  red  wine  is  made 
near  Ispahan.    These  are  the  only  wines  at  present  made  in  Persia. 

Some  wine  is  made  in  the  Crimea  belonging  to  Russia.  In  1831  no  less  than  9,600,000 
bottles  of  red  wine  called  Kokour  were  ))roduced  in  that  province. 

3489.  The  other  wines  of  Asia  are  few  and  little  known.  Syria  produces  red  and  white 
■wines  like  Bordeaux,  and  boiled  wines  are  made  on  Mount  Libanus.  India  produces 

little  or  no  wines,  except  in  the  northern  parts,  near  the  Sutledge  and  Indus.  At  Lahore 

good  wine  is  made,  and  also  in  Candahar  and  Cashmere ;  the  latter  resembles  Madeira. 
Grape  wine  is  scarcely  known  in  China. 

3490.  Wine  is  made  both  in  North  and  South  America  in  many  places.  In  the  former 

the  vine  grows  wild  on  the  Ohio,  and  also  in  Louisiana  and  Florida,  where  the  grapes 
attain  an  immense  size,  and  wine  is  made,  but  not  of  the  best  quality.  The  Hock  grape 
was  introduced  into  Canada  and  Ohio  by  German  settlers.  Near  AVashington  is 

grown  a  species  of  grape  named  Cataroha.  unknown  in  Europe  ;  and  at  Boston  there  is  a 

good  grape  called  Isnbellc.  South  America  abounds  in  vineyards.  Between  Bucnos- 
Ayrcs  and  Mendosa,  they  are  extremely  productive ;  and  wine  is  made  of  a  secondary 
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class,  both  dry  and  sweet,  red  and  white.  Some  is  sent  to  the  United  States.  Peru  pro- 
duces delicious  grapes ;  and  wine  is  manufactured  in  some  places,  which  by  proper 

management  might  be  excellent.  That  of  Pasco  is  the  best,  where  the  muscatel  grape 
excels  that  of  old  Spain. 

3491.  To  make  out  a  mere  list  of  the  numerous  wines  made  in  the  various  countries  of 

the  world  would  be  almost  impossible.  In  the  following  table  are  placed  the  most  re- 
markable of  those  which  are  imported  into  this  country  ;  and  a  few  perhaps  only  known 

at  present  by  name. 
French  Wines. 

Red  Wines. 
Is/  class. 

Uomanee  Cont^ 
Romance  St.  Vivant 
Clos  Vaugeot 
Chambertin 
Richebourg 
La  Tache 
St.  George 
Clos  de  Tart  "| St.  Jean 
Le  Perrierc 
Mont  Uachet 
jMuscigny  J 
Lafitte 
La  Latnur 
Chateiiux  Mar 
gaux Iluut  Brion 

Burgun- dies 

Bor- deaux 
wines 

2rf  class. Verzy 

St.  Thierry 
Vosne 
Red  Hermitage 
Cote  Botie 
Roussillon 
Pomard 

3d  class. 
Hautvilliers 
Mareuil 
I'leury  T 
BLigny     (  B 
Santenay  I Clarion  J 
Crozes 
Gervaut 
Cliateauncuf. 

urgundies 

W/iile  Wines. 
\si  class. 

Mont  Rachet Hermitage 
Rivesaltes 
St.  Bris 
Rental 
Saiiterne 
Barsac Sillcry 

Ay 

Marceuil 

Dizy 

Hautvilliers Pierry Gliam- 

"  pagne 

J 
2d  class. 

Menil  1 
Oger  >  Champagne Cramaut  J 

3d  class. 
A^aumorillon 
Grenouille 
Chablis 
Valmare Vandesir Pouilly 

Etoile 
Froutignan 
LuneL 

Wines  of  the  Rhine  and  Moselle  —  Hoc/is. 

Schloss  Johannisberger 
Joliannisberger 
Reinberger 
Rudesheim 
Laubenheimer 
K-Esterich 

Rhine. 
Niersteiner 
CEstricher 
Zornheimer 
Hockheinier 
Graefenberger 

Oppenheimer Vaskenheimer 
Roth 
Konigsbach 
Ungstein. 

Wines  of  Portugal. 
Red  or  Ports. 

Veto  de  Regna 
Abasas 
Villarinho  des  Tricres 
Gorvaens 
Hormida. 

tMiile  Wines. 
C'arcavellos  or  Lisbon 
Bucelias 
Setuval. 

Wines 

of  Madeira. Malmsey 

Madeira 
Sercial Tinto. 

ilosclle. 
Br.iuncnberger  Wehlin 
Scharzberger  Piesport 
Graach  Reinsport. Zettingen 

Wines  of  Italy  and  Sicili/. 
Lachryma  Christi  ,\leatico 
licggio  Mazara Ovieto  Marsala. 
Asti 

Sdbsect.  9.  —  On  mi.ring  Foreign  Wines  in  the  Manufacture,  and  particidarly  with Brandy. 

3492.  Wines  of  the  first  quality,  whose  principal  merit  consists  in  the  bouquet,  are 
nnever  mixed  with  any  other,  but  each  variety  is  preserved  as  much  as  possible  in  its 
imatural  pure  state,  being  marked  according  to  the  year  of  the  vintage  ;  and  the  wines  of 
(•certain  favourable  years  are  much  more  highly  esteemed  than  others.  But  the  second- 
rrate  produce  of  certain  vintages  in  unfavourable  seasons,  and  of  particular  vineyards  in 
,iall  seasons,  require  to  be  mixed  with  other  wines  to  correct  some  bad  quality  or  defect. 
IThese  mixtures  are  made  by  the  wine-growers  or  the  foreign  merchants,  and  are  often 
'idone  very  judiciously  by  persons  who  have  great  skill  in  thus  improving  the  wines; 
tthese  are  not,  therefore,  considered  as  adulterations,  because  the  wines  which  are  added 
lare  equally  expensive  with  the  others.  Thus  to  weak  wines  are  often  added  those  of  a 
iimore  generous  nature  ;  and  certain  wines  will  not  keep  sufficiently  long  without  being 
nmixed  with  others.  They  ai'e  also  mixed  to  suit  the  taste  of  diflerent  markets  ;  thus, 
wine  prepared  for  Paris  is  different  from  that  made  up  for  London,  and  those  for  Russia 
nor  Germany  require  a  peculiar  treatment.  It  is  said,  however,  that  wines  consumed  in 
l-Francc  are  less  mixed  than  such  as  are  sent  to  other  countries,  probably  because  people 
Ikhere  are  more  accustomed  to  the  taste  of  pure  wines  ;  and  it  is  impossible  by  any  mixing 
lf;o  produce  the  qualities  of  the  first  growths.  Respectable  wine-growers  or  dealers  never 
(sell  mixed  fbr  pure  unmixed  wines,  as  the  former  arc  always  inferior  in  price.  No 
rrules  can  be  given  for  mixing  the  produce  of  different  vintages  or  vineyards  with  each 
*ther,  as  it  must  depend  upon  so  many  variable  circumstances ;  the  taste  alone,  and  ex- 
loerience,  can  indicate  the  state  of  tlie  wine,  and  the  quality  and  (juantity  of  that  which 
1 1  is  proper  to  add,  and  this  can  only  be  done  properly  by  persons  much  accustomed  to 
lihis  business. 
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3493.  One  of  the  great  evils  in  many  of  the  foreign  wines  imported  into  England  is  tlie 
large  addition  made  to  them  of  brandy,  which  all  physicians  who  have  written  on  this  suh- 
jcct  consider  to  be  injurious  to  health.  It  was  at  one  time  supposed  that  alcohol  did  not 
exist  ready  formed  in  pure  wine,  but  only  the  elements  of  alcohol ;  and  it  was  imagined 
that  these  combined  and  produced  the  alcohol  during  the  process  of  the  distillation.  This 
opinion  was  rendered  probable  by  some  curious  facts.  It  is  found  that  the  chemist  can 
obtain,  by  distilling  Madeira,  Port,  or  Sherry,  nearly  one-fifth  their  bulk  of  alcohol  ;  so 
that  a  person  who  drinks  a  bottle  of  either  of  them  wUl  swallow  nearly  a  quarter  of  a  pint 
of  pure  spirit  as  strong  as  brandy  ;  yet  every  one  knows  that  the  latter  would  produce  a 
more  intoxicating  effect  than  a  bottle  of  wine.  It  was  agreed,  therefore,  that,  according  to 
chemical  language,  alcohol  was  the  product,  and  not  the  educt,  of  the  distillation  of  wine  ; 
that  is,  that  it  had  been  produced,  or  actually  formed,  by  the  process  of  distillation  which 
had  been  employed  in  analysing  the  wine,  and  had  not  been  merely  extracted  ready 
formed  from  the  wine  in  which  it  existed.  This  opinion  had  originated  with  Rouelle,  a 
French  chemist,  and  had  been  supported  in  this  country  by  Dr.  MaccuUoch  and  others. 

It  was,  therefore,  very  important  to  determine  wliat  was  the  fact;  for  if  this  opinion  is  well  founded,  it 
would  .nccount  for  the  difference  of  effect  obviously  produced  by  taking  a  bottle  of  wine,  or  a  quarter  of  a  pint 
of  brandy  ;  and  it  would  follow,  thai  if  no  alcohol  ready  formed  really  existed  in  wine,  this  beverage  did  not, 
and  could  not,  produce  the  same  injurious  consequences  on  the  stomach  as  spirits  and  water.  Careful  ex- 

periments upon  wine  were,  therefore,  instituted  a  few  years  back  to  determine  this  interesting  question  ;  but, 
unfortunately  for  the  theory,  the  result  of  these  was  unfavourable  to  it.  Guy  Lussac  separated  the  alcohol 
from  wine  at  a  temperature  of  66°,  which  was  considered  as  too  low  a  heat  to  effect  that  combination  of  prin- 

ciples that  had  been  supposed  to  give  rise  to  the  alcohol ;  and  since  that  time,  the  same  thing  has  been  done 
even  at  56°,  and  in  a  vacuum.  It  has  been  therefore  concluded,  that  wine  does  contain  alcohol  already formed  in  it ;  and  this  conclusion  has  been  confirmed,  and  the  question  nearly  set  at  rest,  by  experiments  made 
by  Professor  Brande,  who,  without  any  additional  temperature,  anti  by  other  chemical  methods  which,  it  is 
thought,  cannot  possibly  cause  the  formation  of  alcohol,  has  separated  this  liquid  from  a  great  variety  of  sorts of  wine. 

Notwithstanding  this  decision,  however,  the  fact  of  the  difference  in  the  effect  on  the  constitution  which  we 
have  mentioned,  between  a  quantity  of  ptire  brandy  or  brandy  diluted  with  water,  and  an  equal  quantity  in 
wine,  remains  unaccounted  for.  There  must,  therefore,  exist  some  cause  that  modifies  the  intoxicating  power 
of  alcohol  in  wine,  so  as  to  occasion  it  to  produce  less  effect  than  when  taken  itself,  or  with  water  only. 
Physiologists  are  .ilready  well  acquainted  with  the  extraordinary  effects  of  chemical  combination,  and  even  of 
mixture,  in  modifying  the  activity  of  substances  upon  the  living  system  :  that  the  alcohol  in  wine  is  combined 
in  some  though  unknown  manner,  is  rendered  probable  from  the  fact,  that  if  brandy  be  added  to  wine  during 
its  fermentation,  it  is  not  so  easily  separable  as  if  it  be  added  when  the  fermentation  is  completed,  entering 
into  union  with  some  of  the  principles  of  the  wine.  Thus  brandy  added  to  wines  after  they  are  brought  to 
England  is  much  more  easily  perceived  by  the  palate,  and  is  more  injurious  to  the  stomach,  than  when  it  has 
been  added  during  the  fabrication.  Some  imagine  that  the  acids  contained  in  wine  modify  the  effect  of  the alcohol. 

In  the  practice  of  Oporto,  the  complete  fermentation  of  the  must  takes  place  in  the  vat;  the  wine  is  then 
introduced  into  large  tuns  capable  of  holding  twenty-five  pipes  each  ;  and  at  this  stage  the  brandy  is  added, 
according  to  the  discretion  of  the  maker.  In  Madeira,  the  second  or  insensible  fermentation  is  carried  on  in 
pipes,  and  the  wine  is  racked  from  them  at  the  end  of  three  or  four  months,  at  which  time  a  portion  of  the 
brandy  is  added  ;  the  remainder  is  reserved  to  be  mixed  at  the  lime  of  exportation.  The  process  followed 
in  making  sherry  is  rather  more  complicated,  and  appears  to  afford  some  useful  hints  relative  to  the  disposal 
of  the  brandy  which  fashion  has  introduced  into  the  composition  of  this,  as  of  the  former  wines.  The  grape."! 
are  first  slightly  dried,  and  sprinkled  with  quicklime  ;  they  are  then  wetted  with  brandy  on  being  introduced 
into  the  press,  a  further  portion  being  added  to  the  must  before  the  fermentation  commences.  By  this  pro- 

cedure the  brandy  is  better  enabled  to  combine  with  the  wine,  so  as  to  form  a  fluid  more  perfect  than  when 
it  is  merely,  as  in  the  former  cases,  mixed  with  the  wine  after  that  is  completed.  The  subsequent  process 
consists  in  repeated  racking,  at  intervals  of  a  month  or  two,  till  March,  brandy  being  added  at  each  of  these 
operations. 

3414.  Still,  in  whateverway  the  brandy  is  added,  the  result  is  injurious  to  the  human  constitution  ;  and  such 
brandied  wines  are  relished  only  by  those  whose  palates  are  accustomed  to  them.  The  diseases  which  destroy 
spirit  drinkers,  chiefly  liver  complaints,  are  frequent  among  those  who  are  in  the  habit  of  using  constantly  the 
strong-brandied  wines  ;  and  sncli  ill  health  is  to  be  attributed  to  the  alcohol  with  which  the  wuie  is  adulterated 
rather  than  to  the  wine  itself,  such  complaints  being  rare  in  those  countries  where  pure  unadulterated  wine 
alone  is  drunk.  These  observations  apply,  as  we  shall  afterwards  show,  equally  to  the  .iddition  of  brandy  to 
our  domestic  wines,  which  arc  supposed,  erroneously,  to  require  this  addition,  but  by  which  they  are  ren- 

dered extremely  unwholesome. 

SiTBSECT.  10. — Table  of  the  Quantity  of  Alcohol  in  several  hinds  of  Wine  and  other  Liquors 
analysed  by  Brande,  Prout,  §-c. 

Port 
Colares  port 
Madeira  . 
Red  Madeira 
Cape  Madeira 
Sherry 
Teneriffe  . 
I,achryma  Christl 
White  Constantia 
Red  Constantia  . 
Calrabella 
VIdonia  . 
Roussillnn 
Shiraj 
ItuceMaii  . 
I,ish(m 
Malaga 
White  Hermitage 

Alcohol  in 
100  parts  by  Measure. 
.    from  2,5  S.3  to  19-00 

—  19-7.^ 
_  2I-42  to  19-24 
—  22-30  10  18-40 
—  22-94  to  18-11 
_  2.-)  80  to  18-25 
—  19-79 
_  19-70 —  19-75 
—  18-92 
_  11-20  to  18-10 
—  19-25 
_  19-00  to  17-26 —  •  19-80 
—  18-49 
_  18-94 _  18-94  to  17-20 
—  17-43 

Cl.-iret 

Zante 
Marsala  . Burgundy. 
Alcatico  . 
Malmsey,  Madeira 
Syracuse  . Lunel Nice 

Hock 
Sauternc  . 
Constantia 
Tent 
Barsac     .         .  . 
Vin  de  Grave 
Champagne  (still) 
Champagne  (sparkling) 
Champagne  (red) 

Alcohol  in 
100  parts  by  Measure. 
.    from  17-11  to  1291 

_  17-05 —  17-26 
_  16-60  to  11-95 —  16  20 

—  16-40 
—  1.5-28 
_  15-52 
—  14-6.3 
—  14-37  to  R-88 —  14.22 
—  14.50 

_  13-20 _  .13.86 

_  13.94  to  12-80 —  13-80 
—  12-80 
_  1 2-56  to  1 1 .30 
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Red  Hermit.ige  . 
Frontignac 
Cote  Rotie 
Rudesheimer 
Johannisberger  . 
OSstricheo 
Zornheimer 
Rhenish  wine 
Tokay 
Raisin  wine 
Currant  wine 
Grape  wine 
Gooseberry  wine . 
Elder  wine 

Alcohol  In 
100  parts  by  Measure. 
.    from  12-32 —  1279 

—  12-32 —  1072 
_  8-71 
—  8-46 
—  8-75 
—  7-58 
_  9-88 

.    from  26-40  to  23-20 
_  20-55 
—  18-11 
—  11-04 
—  9-87 

Cyder      .  . 
Perry 

Mead 
furton  ale Edlnburgli  ale Dorchester  ale  . 
Brown  stout 
London  porter  . 
London  small  beer Brandy 

Rum 
Gin 
Scotch  whiskey  . 
Irish  whiskey 

Alcohol  in 
100  parts  by  Measure, 

from  9-87 —  7-26 
_  7-32 
_  8-88 
—  6-20 
_  5-56 
—  6-80 
—  4-20 
—  1-28 
—  53-39 
—  53-68 
—  57-00 
—  64-32 —  53  90 

3495.  The  following  list  of  average  prices  of  wines,  as  sold  by  -wine-merchants  in  Lon- 
don may  serve  to  give  some  idea  of  their  comparative  cost. 

Part. 

Port  from  wood 
Port,  crusted,  two  years  in  bottle 
Port,  four  years  in  bottle  . 
Port,  eight  to  ten  years  in  bottle  . 

Sherry. 
Pale  and  brown 
Pale,  old  . 
Pale,  superior  brown 

Lisbon. 
Lisbon        .         .         .  . 
Mountain     .         .         .  . 
Sweet  Lisbon,  and  Carcavella 
Bucellds       .         .         .  . 

Per  Doz. 
from  24s.  to  30s. —  36s. 
_  42s. 
—  45s.  to  60s. 

24s.  to  30s. 
36s.  to  42s. 
48s.  to  60s. 

Malmsey.  Madeira 
:  East  India,  Direct 
*  West  India  . Vidonia 
1  Rota  Tinta  . 

\  Mars.ila 
!  Mazara 

Madeira. 

Sicilian. 

Q4s.  to  36s. 
21s.  to  42s. 
36s.  to  42s. 
36s.  to  42s. 

64s. 40s.  to  60s. 
40s. 
30s.  to  36s. 
48s. 

21s.  to  24s. 
20s. 

Cape 
Cape  Madeira Constantia  . 

Cape  Wines, 

Rkenish. 

Per  Doz. 
from  15s.  to  18s. —  18s.  to  24s. 
_   48s.  to  60s. 
—  42s. 
—  64s. 

—  65.  to  54s. —  'Is. 
—  36s. 

Hockheim  .... 
Rudesheim  .... 
Moselle  .... Johannisberg 
Tafelwein — table  hock 

Chavipagne. 
White  sparkling     .         .         .  —  60s. Ai  Mousseux         .         .         .  —  72s. 
Sillery  cremant      .         .         .  —  84s. 

Burgundy  —  Vin  de  Bourgogne. 
Beaume,  St.  George  and  Cote  Rotie   —  42s. 
Chambertin  and  Cios  Vougeot     .      —  60s. 
Frontignac,  Muscat,  Lunel,  and  St.  Perey  48s. 
Hermitage   .         ...      —  84s. 

Claret  —  Fin  de  Bordeaux. 
St.  Emilia  . 
St.  Julian 
Larose  and  Latoux . 
Cliateau  Margaux,  and  Lalitte 
Sauterne,  Grave,  and  Barsac 

—  30s. 
—  42s. —  .54s. 
—  72s. 
—  42s. 

to  66s. 
to  78s. to  9Cs. 

to  60s. 
to  84s. to  60s. 

to  30s. 
to  44s. 
to  fiOs. to  84s. 
to  60s. 

S0BSECT.  11.  —  Wines  of  the  Ancients. 

3496.  We  shall  not  detain  our  readers  long  on  the  subject  of  the  -wines  of  the  ancient 
inations,  but  a  few  words  will  not  be  misplaced  to  fill  up  our  sketch  of  the  historical  part 
fof  this  subject ;  and  particularly  as  this  beverage,  so  much  esteemed  among  the  Greeks 
aand  Romans,  is  often  alluded  to  by  classic  authors.  It  is  proper  to  state,  that  we  are 
i  indebted  to  the  elegant  work  on  wines  by  Dr.  Henderson  for  many  of  the  leading  facts 
con  this  interesting  subject.  * 

3497.  The  invention  of  luine  must  date  from  that  period  when  truth  cannot  be  separated 
ffrom  fable :  it  was  ascribed  to  Bacchus  by  the  Grecian  poets ;  and  no  doubt,  when  once 
(idiscovered,  the  knowledge  of  so  fascinating  a  liquid  soon  made  its  way  through  the  civil- 
i:ised  part  of  the  ancient  world. 

3498.  The  effect  produced  by  the  fermentation  of  vegetable  matter  must  have  been  perceived 
•  shortly  after  the  commencement  of  gardening  and  agriculture.  When  the  juice  of  fruits,  the 
agrape,  for  instance,  was  kept  for  some  time,  this  fermentation  would  appear  in  a  very  > 
i-evident  manner;  nor  was  the  result  less  striking;  instead  of  the  sweet  luscious  taste  pecu- 

niar to  the  grape,  it  would  be  found,  after  the  fermentation  was  over,  to  have  acquired  new 
flflavour  and  other  properties.  Its  taste  had  become  what  we  now  call  vinous ,-  and,  after 
(Idrinking  it,  a  delirium  of  the  senses  was  felt,  to  which  we  give  the  name  of  intoxication. 
\We  can  very  easily  conceive  that  mere  accident  might  have  led  to  this  discovery,  which 
aappears  to  have  been  made  at  a  very  ancient  period  of  human  history.  We  learn  from 

SScripture,  that  Noah  "  planted  a  vineyard ;  and  he  drank  the  wine,  and  was  drunken." 
\Whether  this  was  the  commencement  of  fermented  liquors  it  would  be  useless  now  to 
innquire ;  but  there  can  be  no  doubt  but  that  the  person  who  was  first  intoxicated  must 
bhave  been  so  from  entire  ignorance  of  the  nature  of  that  state.  Happy  would  it  have 
libeen  for  man  if  he  had  always  remained  in  that  ignorance  ;  or,  with  this  addition  to  his 
kknowledge,  had  he  been  sutiiciently  impressed  with  all  the  dangers  that  might  result  from 
hhis  discovery!  But  it  is  with  this  as  with  many  other  things;  he  too  often  converts  that 
innto  evil,  which,  under  proper  guidance,  might  prove  a  benefit. 

3499.  The  grape,  like  most  of  our  fruits,  appears  to  Itave  come  originally  from  the  milder 
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climates  of  Asia.  Palestine  at  an  early  time  abounded  in  vineyards,  and  the  manufacture 
of  wme  was  known  to  the  Hebrews :  the  wines  of  Damascus  and  of  Lebanon  were  cele- 

brated. But  it  does  not  appear  that  the  vine  was  cultivated,  at  least  to  any  extent,  iu 
ancient  Egypt ;  there  corn  was  produced  in  abundance,  and  from  it  the  Egyptians  pre- 

pared an  intoxicating  liquor,  probably  analogous  to  beer,  which  is  at  present  made  in  many parts  of  Africa.  Among  the  Greeks,  wine  was  a  favourite  beverage,  and  its  virtues  have 
been  highly  extolled  by  their  poets.  In  the  time  of  Homer,  the  wine  of  Maronea  in 
Thrace  was  made  of  great  strength  ;  and  that  of  Cyprus,  Lesbos,  and  Chio  were  long  ia high  estimation,  and  were  exported  to  Rome.  The  cultivation  of  the  vine  was  not  intro- 

duced into  Italy  till  600  years  after  the  foundation  of  Rome  ;  but  it  became  afterwards  an 
object  of  diligent  attention  among  the  Romans,  and  we  find  ample  directions  iu  their 
writings  on  agriculture  for  their  management.  They  frequently  trained  their  vines  on 
lofty  trees  to  the  height  of  thirty  or  forty  feet,  from  an  idea  of  improving  the  grapes, 
although  in  modern  times  this  practice  is  condemned.  In  general  the  processes  for  the' manufacture  of  the  wines  used  by  the  common  people  probably  did  not  differ  much  from 
some  that  are  employed  at  present ;  the  fruit  was  collected,  bruised  by  the  feet  or  sub- 

jected to  a  press,  and  fermented  much  in  the  same  manner  as  it  is  now. 
3500.  But  the;/  were  likeivise  in  the  practice  of  preparing  richer  and  sometimes  more  durable 

hinds  of  luine,  the  nature  of  which  has  given  rise  to  much  speculation.  Some  of  these 
wines,  and  the  manner  of  producing  them,  are  described  by  Pliny.  The  juice  of  the  most 
luscious  grapes  was  expressed,  and  kept  as  much  as  possible  from  the  contact  of  the 
external  air,  by  which  the  fermentation  would  be  very  slight,  and  the  full  flavour  of  the 
fruit  preserved ;  and  in  some  cases  the  must  was  put  into  an  amphora  well  pitched  and 
sunk  in  a  pond  or  in  the  sea  for  a  month  or  more,  until  it  nearly  lost  all  tendency  to  fer- 

ment, and  was  then  in  a  state  between  a  syrup  and  wine.  They  also  prepared  a  rich  wine, 
called /JrtssjflH,  from  the  juice  of  grapes  half  dried. 

3501.  Bolli  Greeks  and  Romans  were  in  the  habit  of  cencentrating  their  wines  by  sponta- 
neous evaporation  of  tJie  must,  or  by  boiling  it  till  it  was  reduced  to  one-half  or  even  one- 

third.  By  these  means  the  wine  was  brought  to  the  state  of  syrup,  and  required  to  be 
diluted  with  water  before  it  could  be  drunk.  Pliny  speaks  of  wines  as  thick  as  honey, 
which  it  was  necessarj'  to  dissolve  in  warm  water,  and  filter.  The  inspissated  wines  of 
the  ancients,  obtained  from  rich  grapes,  may  be  regarded  as  corresponding  to  some  modem 
wines  called  vino  colto,  which  are  prepared  by  boiling  nmst ;  and  the  practice  of  boiling 
the  juice  of  grapes  for  culinary  purposes  is  common  at  this  time  in  France  and  Italy. 

3502.  Some  of  these  ancient  wines  were  capable  of  being  preserved  for  a  very  long  time; 
and  Horace,  in  his  Odes,  boasts  of  drinking  Falernian  wine  of  his  own  age :  indeed  wines 
of  a  hundred  years  old  seem  not  to  have  been  uncommon  among  the  luxurious  citizens  of 
ancient  Rome.  But  we  are  not  to  suppose  that  the  Falernian  and  similar  wines  were  of 
the  kind  which  had  been  boiled  to  a  syrupy  consistence,  since  this  process  of  evaporation 
is  not  necessar)',  as  is  well  known,  to  their  being  preserved,  since  some  of  the  German 
wines  have  been  kept  for  two  or  three  hundred  years ;  but  these  very  old  wines  have 
been  kept  so  long  more  for  curiosity  than  use. 

3503.  Independently  of  these  more  simple  preparations  of  tt'me  by  the  juice  of  the  grape 
alone,  the  ancients  were  fond  of  giving  their  wines  an  artificial  flavour ;  and  for  this  purpose 
they  introduced  not  only  honey,  aromatic  fruits,  leaves,  flowers,  and  seeds,  but  even 
pitch,  rosin,  and  turpentine.  However  extraordinary  this  taste  may  appear,  we  have 
abundant  instances  of  acquired  tastes  of  a  similar  kind  amongst  ourselves  ;  and  traces  of 
this  practice  may  still  be  observed  in  modern  Greece,  where  wines  are  still  flavoured^  with 
l^itch.  The  origin  of  this  taste  may,  perhaps,  be  traced  in  the  necessity  they  were  under 
of  rendering  their  skins,  the  earliest  receptacles  for  wine,  impervious  by  means  of  oils  and 
resinous  substances,  a  practice  common  at  present,  and  likewise  of  coating  with  pitch, 
instead  of  glazing,  their  large  earthen  vessels  in  which  wine  was  generally  preserved, 
casks  of  wood  being  seldom  used.  Few  of  the  ancient  wines  probably  contained  much 
alcohol ;  they  were  chiefly  esteemed  for  their  fine  flavour  and  sweetness  ;  and,  when  these 
qualities  were  naturally  wanting,  they  supplied  the  defect  by  adding  aromatic  substances. 
But  of  all  the  ingredients  employed  in  preparing  these  mixed  wines,  that  of  sea-water  is 
the  most  singular ;  and  there  is  no  doubt  but  it  was  occasionally  used,  although  it  would 
be  difficult  to  reconcile  this  practice  to  modern  palates. 

3504.  Another  practice  of  the  ancients  for  mellowing  those  wines  which  were  of  a  harsher 
quality  was  by  exposing  them  to  the  heat  of  the  sun,  or  placing  them  in  apartments 
warmed  by  flues  called /i/mfo  w.  This  does  not  ap])ear  to  differ  much  from  the  modem 
method  of  improving  Madeira  by  keeping  it  in  a  hothouse,  or  in  the  vicinity  of  an  oven 
or  kitchen  fire  to  produce  early  maturity.  The  Greeks  in  particular  surpassed  all 
other  nations  in  their  luscious  sweet  wines,  the  best  of  which  were  the  products  of  the 

islands  in  the  Ionian  and  ̂ l^gean  seas,  where  the  fineness  of  the  climate  brought  the  grapes 

to  an  extraordinary  degree  of  perfection  ;  among  others,  the  Lesbian  and  (^hian  wines 
were  much  celebrated.    But  besides  these  sweet  wines,  the  ancients  were  not  unacquainted 
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■with  the  manufacture  of  dry  -wines,  and  in  some  degree  with  the  sparkling  and  frothy kinds. 
S505.  All  attempts  have  been,  and  probably  ever  will  be,  fruitless  in  endeavouring  to  dis- 

cover -what  was  the  taste,  flavour,  or  even  the  colour  of  the  best  wines  of  the  ancients,  so 
as  to  compare  them  accurately  with  those  of  modern  date.  A  principal  difficulty  in  the 
description  of  the  qualities  of  various  wines  arises  from  the  imperfection  of  language, 
which  is  scarcely  capable  of  conveying,  in  a  perfect  manner,  by  any  selection  of  words,  the 
flavours  peculiar  to  certain  wines.  It  is  true  that  when  qualities  are  of  the  ordinary  or 
usual  kind,  they  may  be  nearly  discriminated  by  certain  expressions ;  thus,  port  may  be 
described  as  rough  or  astringent  ;  Rhine  wines  as  sharp  or  tart ;  malmsey,  bitter,  sweet, 
&c.  But  no  terms  can  convey  an  accurate  idea  of  all  the  delicate  and  nice  distinctions 
which  the  palate  readily  perceives,  and  which  each  person  will  endeavour  to  express  in 
such  language  as  appears  to  him  fittest  for  the  purpose,  but  which  will  seldom  be  found 
to  convey  any  other  than  ideas  extremely  vague.  It  is  probable  from  the  descriptions 
that  some  of  the  wines  of  ancient  Greece  were  not  unlike  those  made  in  that  country  in 
the  present  day.  Others  are  supposed  to  have  resembled  the  sweet  luscious  wines  of  the 
south  o^  Europe,  as  those  of  Malaga  ;  and  Dr.  Henderson  considers  it  as  highly  probable 
that  the  Falernian  wine  had  the  strongest  analogies  with  our  sherry  and  Madeira. 

Sect.  III. 

MANUFACTUnE  OF  BRITISH  OR  DOMESTIC  WINE. 

SuBSECT.  1. —  Wine  from.  British  Grapes. 

3506.  Introduction.  We  have  already  stated  the  superiority  of  grapes  above  every  other 
fruit  employed  for  making  loine  ;  and  that,  indeed,  it  is  the  only  fruit  from  which  wine, 
properly  so  called,  can  be  produced.  The  climate  of  Great  Britain  is  certainly  unfavour- 

able to  the  successful  cultivation  of  the  vine,  and  a  general  impression  prevails  that  it  is 
too  cold  for  this  purpose.  Still  it  would  be  interesting  to  ascertain  with  accuracy  how 
far  art  can  in  this,  as  well  as  in  many  other  cases,  overcome  the  difficulty  which  nature 
has  placed  before  us.  Various  kinds  of  what  are  called  home  made  wines  are  annually 
produced  in  England  from  grapes,  and  likewise  from  other  native  fruits ;  and  although 
it  is  not  possible  by  any  management  to  render  the  latter  equal  to  grape  wine,  yet 
they  are  extremely  capable  of  improvement  by  a  judicious  mode  of  manufacture. 

3507.  Grape  wine  being  the  standard  of  perfection  for  vinous  fluids,  the  nearer  approach 
that  is  made  to  it  in  the  fabrication  of  any  other  wine,  the  better  it  must  be.  It  is 
essential,  therefore,  that  the  maker  of  domestic  wines  should  first  understand  clearly  the 
principles  of  preparing  that  procured  from  the  vine  ;  and  with  this  view,  we  shall  lay 
down  the  best  rules  drawn  from  successful  experiments,  and  the  theoretical  opinions  of 
those  scientific  men  who  have  devoted  much  attention  to  the  subject. 

History  of  British  Wine. 

3508.  The  grape  not  being  indigenous  to  Britain,  wine  was  probably  unknown  to  its 
inhabitants  previous  to  the  Roman  conquest,  except  it  had  been  brought  by  the  Phoenicians, 
who  are  said  to  have  planted  the  vine  in  some  of  the  Mediterranean  islands.  It  is  sup- 

posed that  it  was  only  towards  the  latter  term  of  the  Roman  power  in  this  island  that  the 
vine  was  properly  cultivated  here. 

3509.  We  are  informed  that  about  a.d.  85  vineyards  in  Italy  had  .so  much  Increased 
1  that  agriculture  was  neglected,  in  consequence  of  which  Domitian  prohibited  planting  any 
I  more  ;  and  that  it  was  upon  the  removal  of  this  edict  by  Probus,  a.  d.  280,  the  cultivation 
I  of  this  plant  was  extended  to  Great  Britain  as  well  as  the  northern  parts  of  Gaul  and  the 
!  banks  of  the  Rhine.  However  this  may  be,  and  whether  or  not  the  Roman  nobility  of 
1  Britain  were  obliged  at  first  to  import  their  wine,  it  is  probable  that  vines  grew  in  England 
rat  the  time  of  its  invasion  by  the  Anglo-Saxons  ;  for  Bede  the  historian  informs  us  that 
t there  were  several  vineyards  here  in  his  time,  a.d.  731. 

3510.  At  the  time  of  the  Norman  conquest,  it  is  certain  that  the  culture  of  the  vine 
fhad  made  some  progress  in  Britain,  for  in  Domesday  Book  mention  is  made  of  vineyards 
'■eight  and  thirty  times,  as  well  as  of  orchards  and  gardens  :  there  was  one  at  Westminster, 
janother  at  Ware  in  Hereford,  and  even  Holbourne  had  its  vineyard  belonging  to  the 
IBishop  of  Ely.  We  find  a  record  that  there  was  an  enclosure  among  the  lands  of  Suien 
i  in  Essex  of  six  arpents,  which  in  good  seasons  yielded  twenty  model  (hogsheads)  of  wine. 
IThe  Isle  of  Ely  was  denominated  L'Mc  des  Vignes  by  the  Normans,  and  the  Bishops  of 
EEly,  shortly  after  the  conquest,  received  annually  three  or  four  tuns  of  wine  as  the  tithes 
oof  the  vines  in  his  diocese.  In  the  archives  of  the  church  of  Ely  there  is  preserved  an 
laccount  of  the  prodnce  of  a  vineyard  for  two  or  three  years  ;  even  the  number  of  bushels 
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of  grapes  sold  is  recorded,  as  also  the  value  of  the  wine  ;  and  an  unfavourable  year  is 
mentioned,  in  which  no  wine  was  made,  but  only  verjuice. 

Bede  describes  the  domain  of  Thorney  in  the  Isle  of  Ely  to  be  an  earthly  paradise,  and 
observes  that  "  it  is  so  fully  cultivated,  that  no  portion  of  the  soil  is  left  unoccupied  On 
the  one  hand,  it  may  be  seen  thickly  studded  with  apple  trees  ;  on  the  other,  covered  with 
vines,  which  either  trail  along  the  ground,  or  are  trained  on  high,  and  supported  on 

poles." 3511.  The  essays  of  Mr.  Pegge  in  the  Archaiologia,  with  the  subsequent  controversies 

■which  originated  in  the  opposition  of  Mr.  Daines  Barrington,  have  established  beyond 
doubt  the  fact  that  vineyards  were  attached  to  the  more  considerable  monasteries  of 
Britain,  at  least  in  the  southern  parts  of  the  kingdom,  for  the  purpose  of  making  wine. 
These  establishments  were  generally  placed  in  fertile  and  well-sheltered  valleygj  ifjJ^iWthe 
choicest  exposures  of  the  vine  might  be  found  ;  and  the  monks  possessing  'va^pM  the learning  and  knowledge  of  these  times,  they  were  no  doubt  familiar  with  the  best  modes 
of  culture  of  this  favourite  plant,  as  we  find  they  were  of  other  vegetable  productions, 
many  of  them  being  foreigners  from  Italy  and  France.  Numerous  examples  are  upon 
record  of  the  vineyards  attached  to  the  abbeys  about  this  period  ;  according  to  Somner, 

Canterbury  church  and  St.  Augustine's  abbey  were  possessed  of  numerous  vineyards  ;  and 
the  Bishop  of  Rochester  made  wine,  a  present  of  which  he  sent  to  Edward  II.  The  rolls 
of  the  Exchequer  contain  an  account  of  certain  expenses  incurred  for  the  roj'al  vineyard 
at  Rockingham  :  and  if  we  credit  William  of  Malmsbury,  large  tracts  of  country  in  various 
parts  of  England  produced  excellent  wine  in  the  twelfth  century,  particularly  the  vale  of 
Gloucester,  where  a  sweet  palatable  wine,  little  inferior  to  that  of  France,  was  made  in 
abundance.  Indeed  in  this  place  grapes  grow  with  great  luxuriance  in  the  present  day, 
and  without  doubt  could  be  raised  in  great  plenty  by  proper  care.  We  are  told  by  Stowe 
of  the  yearly  account  of  the  wine  produced  from  grapes  grown  in  the  little  park  at 

Windsor  in  the  time  of  Richard  II.,  part  of  which  was  used  in  the  king's  house,  and  the rest  sold. 

3512.  It  is  possible  that  some  of  these  vineyards  belonging  to  wealthy  indi%'iduals 
might  be  kept  as  much  for  amusement  as  profit :  but  still  we  have  abundance  of  proof 
that  wine  was  formerly  made  in  England  in  considerable  quantity.  Foreign  wine  was, 
however,  imported  into  the  country  at  an  early  period  ;  and  as  it  could  be  had  of  much 
better  quality  from  abroad,  and  perhaps  often  at  less  expense,  than  when  produced  in 
the  island,  it  is  not  likely  that  the  supply  of  the  latter  was  ever  sufficient  for  the  con- 

sumption of  the  country  :  and  it  is  probable  that  the  uncertainty  of  the  climate  formed  a 
considerable  impediment  to  the  culture  of  the  vine,  which  limited  the  use  of  this  beverage 
to  the  wealthier  classes.  But  notwithstanding  this,  enough  was  raised  to  render  the  cul- 

tivation of  the  wine  an  object  of  study,  until  the  acquisition  of  French  provinces,  under 
Henry  III.  and  Edward  III.,  gave  a  taste  for  the  wines  of  that  country,  and  rendered 
them  so  cheap  as  to  occasion  a  neglect  of  our  native  wines,  which  were  analogous  to  those 
of  the  Rhine. 

3513.  In  the  year  1273,  8846  tuns  of  foreign  wine  was  brought  to  England,  paying  one 

penny  per  tun  duty  ;  of  which  London  imported  3799  tuns  ;  Southampton!  and  Ports- 
mouth 3147  ;  and  Sandwich,  then  a  great  sea-port,  1900.  At  that  period  wine  was  very 

plentiful  in  the  houses  of  the  nobility  and  gentry  ;  and  so  cheap  were  French  wines 
that  in  the  reign  of  Henry  VIIL  they  were  sold  at  eightpence  a  gallon. 

3514.  The  chroniclers  of  the  time  complain  that  this  abundance  of  foreign  wines  caused  the 

first  neglect  of  the  English  vineyards,  which  was  completed  by  the  dissolution  of  the  monas- 
teries. It  was  not  only  in  England,  but  in  other  countries,  as  in  France,  that  the  cultiva- 

tion of  the  vine  was  more  attended  to  by  the  clergy,  who  were  at  one  time  almost  the  sole 

depositaries  of  learning,  and  had  much  leisure  and  opportunity  for  obser\^ation  and  study. 
On  the  lands  of  the  rich  monasteries  were  to  be  found  the  choicest  growths  of  the  vine,  tlie 

quality  rather  than  the  quantity  of  the  vintage  being  the  object  in  request.  No  pains  was 
spared  in  the  improvement  of  the  soil,  and  in  the  dressing  and  management  of  the  vine, 
and  the  fermentation  of  the  juice.  When  ecclesiastical  domains  in  France  passed  into  the 

hands  of  laymen,  the  same  assiduity  and  skill  were  not  shown  in  the  cultivation  of  the 
vine,  and  in  the  hands  of  wine-manufacturers  quantity  was  preferred  to  the  quality  of  the 

produce.  It  is  a  fact  that  at  this  day  many  of  the  best  vineyards  in  France  are  on  the 
sites  of  lands  that  once  belonged  to  the  monasteries.  -  ,  • 

But  in  order  to  cover  the  harshness  which  belonged  to  the  greater  part  of  the  wmes  of 

that  period,  it  was  usual  to  mix  with  them  various  sweets  and  spices,  and  a  sort  of  liquid 

called  pimcnts  were  compounded,  not  very  imliUe  some  of  the  liqueurs  of  the  prosi^nt  day, 
served  at  feasts  and  entertainments,  as  exquisite  luxuries.  Of  this  kind  was  the  Ypocrase, 

prepared,  when  "  for  lords,  with  wine,  gynger,  synamon,  graynes,  sugour,  and  turcsoll  j 

and  when  for  comyn  pepull,  of  wine,  gyngor,  canoll,  longe  pepper,  and  clarified  honey. 
C/orn/ was  a  similar  mixture  of  wine,  honey,  and  some  spices;  and  the  Bishop  ot  our 

days,  made  of  wine,  oranges  and  sugar,  is  probably  a  remnant  of  these  micicnt  beverages. 
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The  taste  for  sweet  wines  was  considerable,  and  we  find  that  the  malmseys  of  Candiu 

and  the  ricli^wines  of  Greece  and  Spain  were  much  in  request. 

3515.  In  the  time  of  Queen  Eliznlieth,  no  less  than  fijhj-si.v  kinds  of  foreign  wines  irere  im- 

ported, French,  Italian,  Spanish,  Canary,  Cyprus,  Malmsey,  &c. ;  and  this  profusion  dis- 
played on  the  table  was  not  confined  to  England,  but  was  seen  in  Scotland  also. 

Most  probably  the  dissolution  of  political  bonds  between  England  and  the  French  pro- 
vinces which  she  lost  might  have  diminished  the  facility  of  importation,  and  the 

consumption  of  Bordeaux  wine  ;  we  find  that  afterwards  the  strong  wines  of  Spain  came 
more  into  use;  and  early  in  the  sixteenth  century,  they  had  almost  superseded  the  milder 

growths  of  France.  In  the  reign  of  Elizabeth  and  James  I.,  "  your  sack  was  the  only 
drink; "  and  there  has  been  much  diversity  of  opinion  as  to  the  class  of  wines  those  called 
sackS"ljelonged.  It  appears  that  the  name  was  originally  applied  ta  certain  white  wines 
of  Spairi,"and  was  a  corruption  of  seek,  or  sec,  signifying  a  dry  wine.  The  original  sack 
was  probably  not  unlike  sherry  ;  and  this  name  came  afterwards  to  include  similar  wines, 
as  those  of  Malaga  and  the  Canaries,  with  malmseys  and  other  sweet  wines,  which 
probably  had  at  that  time  the  same  character  by  which  they  are  at  present  distinguished. 
But  although  these  wines  were  held  in  the  greatest  estimation,  the  light  wines  of  France 
and  the  Rhine  were  still  much  in  use,  until  all  commercial  intercourse  with  France  ceased 
during  the  long  wars  with  Louis  XIV.,  which  gave  rise  to  the  introduction  of  the  wines 
of  Portugal,  the  history  of  which  we  have  already  given  when  describing  the  wines  of 
that  country.  Nevertheless  the  cultivation  of  the  vine  was  continued  in  England  during 
the  reign  of  Queen  Elizabeth  ;  and  Barnaby  has  pointed  out  the  vineyards  of  Lord  Cob- 
ham  and  Willienus  of  Thames  as  eminently  productive. 

3516.  About  the  end  of  the  fifteenth  century  agriculture  teas  more  attended  to,  and  malt 
became  more  plentiful;  the  hop  was  likewise  introduced  into  the  country,  which  gave 
rise  to  a  great  improvement  in  the  ale,  and  rendered  it  a  beverage  accessible  to  the  people 
.generally.  From  this,  and  the  high  duties  laid  on  wine,  the  use  of  the  latter  gradually 
declined,  and  malt  liquors  were  more  used. 

3517.  We  have  several  well-authenticated  accounts  of  wine  having  been  made  in  England  at 
•  a  period  not  very  far  back.  In  the  "  jSIuseum  Rusticum  "  it  is  stated  that  at  Arundel  Castle iin  Sussex,  the  Duke  of  Norfolk  had  a  vineyard  which  annually  yielded  considerable 

I  quantities  of  wine  ;  of  which  there  were  in  His  Grace's  cellar,  in  1763,  above  sixty  pipes 
1  of  wine  resembling  Burgundy.  Bradley  informs  us  that  Warner,  a  gentleman  of  Rother- 
Ihithe,  made  good  wine  from  his  own  vineyards.  Switzer  mentions  several  instances,  and 
aamong  others  that  of  Rocque,  of  Waltham  Green,  who  made  wine  for  thirty  years  from  a 
\  vineyard  he  had  planted  in  a  common  field  garden.  Hanbury  and  Hales  confirm  these 
laccounts,  and  cite  others.    It  is  said  that  Dr.  Ralph  Bathurst,  president  of  Trinity  College, 
Oxford,  made  as  good  claret  in  1605  "  as  could  be  wished  for." 

But  the  best  account  we  have  of  an  English  vineyard  of  modern  times  is  that  by  Sir 
IE.  Barry,  the  author  of  a  work  on  wines,  in  which  he  describes  a  very  productive  one 
fformed  by  the  Hon.  Charles  Hamilton  at  Painshill  in  Surrey,  about  sixty  years  ago,  from 
which  excellent  wine  was  made.  We  shall  give  the  whole  account  as  an  authentic  docu- 
nment  when  we  treat  of  the  practice  of  making  English  grape  wine.  Besides  those 
eexamples  on  a  great  scale,  abundant  instances  occur  at  present  where  individuals  have 
imade  for  their  families,  and  from  their  own  grapes,  wine  equal  to  the  generality  of 
iimported  table  wines,  and  at  less  than  one-third  of  the  expense. 

3518.  The  cultivation  of  the  vine  in  Britain,  though  at  present  carried  to  a  high  degree  of 
jperfeclion  in  hothouses  for  table  fruit  by  the  professed  gardener,  has  been  much  less  attended 
I  to  for  the  purpose  of  making  wine  than  might  be  expected  from  what  we  have  stated  of 
tithe  history  of  British  wine.  Mr.  Iloare,  to  whom  we  are  indebted  for  an  excellent  work 

oon  the  "  Cultivation  of  the  Grape  Vine,"  and  to  which  we  refer  the  reader  who  wishes  to 
iattempt  it,  observes  that  "  vines  are  now  cultivated  in  this  country  only  under  glass,  upon 
Ikhe  roofs  of  buildings,  and  against  walls.  The  expense  of  growing  the  grapes  under  glass 
las  such  as  obviously  to  place  that  method  out  of  the  reach  of  the  mass  of  the  people  ;  and 
rvineyard  culture,  now  that  it  has  fallen  into  disuse,  is,  perhaps,  considered  so  nmch  in  the 
might  of  a  commercial  speculation,  that  those  who  possess  the  means  of  practising  it  are 
ddeterred  from  employing  them,  from  an  apprehension  that  the  risk  and  uncertainty 
lattending  it  would  prove  more  than  sufficient  to  counterbalance  its  advantages.  But  the 
ccaltivation  of  vines  on  open  walls  being  free  from  these  and  all  other  objections,  presents 
lan  advantageous  method  of  producing  grapes,  which  may  be  embraced  by  every  person 
who  has  at  his  command  a  sufficient  number  of  square  feet  of  the  surface  of  a  wall." 

3519.  It  has  been  supposed  that  the  established  fact  <f  numei-ou.i  vineyards  having 
(iformerly  existed  in  England,  demonstrates  that  our  climate  has  deteriorated ;  but  this  opinion 

B«fi  wholly  without  foundation  :  on  the  contrary,  there  is  great  reason  for  believing  that 
Bkhe  climate  of  Europe  has  for  several  centuries  past  been  rather  in  a  state  of  amelioration 
Bfrrom  the  clearing  of  woods,  draining  of  marshes,  and  agricultural  improvements.  It  must 
Bioe  admitted,  however,  that  from  the  uncertainty  of  our  climate  sucli  crops  would  be 
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liable  to  occasional  failures ;  and,  indeed,  by  the  records  of  Ely,  it  appears  that  this  was 
foi  •merly  the  ease.  With  what  advantage  the  manufacture  of  domestic  wine  from  grapes could  be  carried  on  to  a  considerable  extent  in  this  kingdom  is  a  subject  that  does  not  belong to  our  objects  to  inquire  into  ;  and  indeed  no  accurate  judgment  could  be  formed  without 
some  direct  experiments  ;  but  that  this  is  perfectly  practicable  on  a  small  scale  for  domestic 
use,  and  with  manifest  advantage  with  a  view  to  economy,  there  is  abundance  of  proof. 
Enough  is  already  known  to  demonstrate  the  complete  practicability  of  producing  w  ine for  the  table  equal  to  ordinary  Champagne,  and  some  of  the  Moselle  and  Rhenish  wines 
of  the  second  and  third  classes,  at  less  than  a  half,  or  perhaps  one-third  of  the  price  now 
paid  for  them,  with  the  advantage  of  being  entirely  free  from  adulteration  ;  whereas  a 
great  part  of  the  cheap  wines  called  foreign  are  compositions  of  the  vilest  description. 

3520.  But  the  practice  ofnmking  wine  from  grapes  in  England  is  far  from  being  extinct. 
The  cottagers  in  Sussex  are  in  the  habit  of  making  wine,  almost  annually,  from  the 
produce  of  vines  trained  on  the  walls  of  their  houses.  Many  individuals  through  various 
parts  of  the  southern  counties,  and  even  as  far  north  as  Derbyshire,  practise  the  same with  success. 

3521.  Tlie  sorts  of  grapes  best  adapted  for  culture  on  open  walls  are,  according  to  Mr. 
Hoare,  the  black  Hamburgh,  the  black  Prince,  the  black  Muscadine,  Miller's  Bur- 

gundy, the  Esperione,  the  Claret  grape,  the  black  Frontignan,  the  grizzly  Frontignan,  the 
white  Frontignan,  the  white  Muscadine,  the  Malmsey  Muscadine,  and  the  white  sweet- 
water.    It  would  not  be  prudent  to  try  any  foreign  kinds  that  have  not  been  acclimated. 

3522.  The  vine  is  easily  cultivated;  and  no  fruit  tree  grown  in  this  country  can  be 
depended  upon  with  more  certainty  for  a  full  crop,  or  that  will  yield  a  more  ample  return 
than  a  vine  judiciously  trained  on  an  open  wall ;  but  Mr.  Hoare  observes  that  an  erroneous 
idea  prevails,  that  a  single  vine  requires  for  its  training  a  large  portion  of  walling ; 
whereas  this  opinion  has  arisen  from  the  general  defective  method  of  pruning  and 
managing  that  plant,  whereby  the  wood  is  suifered,  and,  indeed,  encouraged,  to  extend 
itself  beyond  the  capability  of  its  fruit-bearing  powers.  The  pruning  knife  ought  to  be 
more  used,  whereas  vines  are  usually  allowed  to  load  themselves  with  more  fruit  than 
they  can  mature  ;  and  when  that  is  the  case  their  strength  becomes  exhausted,  and  the 
fruit  is  of  little  value. 

One  of  the  principal  causes  of  failure  in  this  country  is  the  neglect  of  a  proper  soil : 
that  generally  employed  has  too  great  depth  of  mould,  in  which  the  roots  of  the  vine  are 
suffered  to  run,  enticing  them  to  raise  too  much  moisture,  by  which  the  vegetation  is 
carried  on  too  late  in  the  autumn,  so  as  to  delay  the  ripening  process  until  the  sun  has 
lost  too  much  of  its  power.  The  soil  should  be  loamy,  and  not  above  eighteen  inches 
deep.  The  subsoil  should  be  of  dry  materials,  containing  stones,  brick-bats,  lumps  of  old 
mortar,  broken  pottery,  oyster  shells,  and  similar  things.  Soils  that  retain  wet  are  inju- 

rious. All  animal  matters  may  serve  for  m;\nure,  but  these  are  best  formed  into  composts 
by  mixing  them  with  road  sweepings,  sand,  gravel,  and  broken  bones.  Though  the  vines 
of  Champagne  grow  upon  chalky  soils,  yet  these  are  not  so  good  as  those  just  mentioned 
for  wines  that  are  to  be  kept  long. 

Walls  are  best  of  brick  :  dark  flint  walls  retain  more  heat,  but  are  more  uneven. 
The  best  aspects  are  those  that  are  southerly ;  when  the  aspect  partakes  of  the  north, 
it  is  unfit.    Shelter  is  essential  as  well  as  aspect,  wind  being  very  pernicious. 

3523.  In  planting  a  vineyard  in  England,  care  should  be  taken  to  select  the  kind  of  soil 
most  suitable  to  the  vine,  as  well  as  such  an  exposure  as  consists  of  southern  slopes  ;  and 
much  would  depend  upon  obtaining  the  proper  varieties  of  vines.  The  sorts  planted  at 
Painshill,  where  so  successful  an  experiment  was  made,  as  well  as  those  most  commonly 

used  on  the  Continent,  are  the  Burgundy,  or  large  black  cluster,  and  the  miller's  grape, 
or  small  black  cluster  ;  but  the  grapes  which  produce  the  sweet  wines,  as  the  Constantia 
malmsey  and  Madeira,  are  varieties  of  the  Chasselas  or  Muscadine,  which  is  one  of  the 
oldest  and  most  common  of  our  grapes.  Professor  Martyn  recommends  that  in  an  English 
vineyard  the  vines  should  be  trained  very  near  the  ground,  he  having  found  that  by  this 
method  of  training,  the  grapes  were  much  increased  in  size,  and  also  ripened  earlier. 
This  method  is  successfully  pursued  in  the  north  of  France.  But  in  this  country  it  is 
perhaps  in  peculiarly  favourable  situations  only  that  vineyards  will  succeed. 

Practical  Directions  for  making  Wine  from  British  Grapes. 

3524.  We  owe  to  the  late  Dr.  Maccidlocli  the  first  and  almoat  the  only  attempt  to  rescue 

this  branch  of  domestic  economy  from  the  degraded  state  into  which  it  had  fallen.  From 

his  chemical  and  other  knowledge  he  was  eminently  qualified  to  do  it  justice,  and  m  his 

luminous  essay  he  has  pointed  out  the  scientific  principles  upon  Avhich  the  whole  depends, 

presenting  the  philosophy  of  the  subject.  He  has  distinctly  expressed  his  opniion  that 
"  wines  not  to  be  distinguished  from  some  of  those  of  foreign  growth  can,  m  this  country, 

be  made  from  grapes,  and  at  a  moderate  expense  ;  and  that  the  success  of  this  process  is 
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little,  if  at  all,  affected  by  the  uncertainty  -which  attends  the  ripening  the  grape  in  our 
climate."  He  adds  that  "  it  i.s  not  too  much  to  say  that  the  use  of  this  fruit  is  calculated 
to  supersede  that  of  all  others  for  wine,  and  that  its  produce  is  almost  tlie  only  species  of 

domestic  wine  which  is  worthy  of  serious  attention." 3525.  It  is  necessary  to  observe,  that  in  thus  speaking  of  the  possibility  of  imitating 
successfully  wines  of  foreign  growth.  Dr.  MaccuUoch  alludes  only  to  the  light  white 
wines  of  France  and  Germany,  for  he  admits  that  it  would  be  vain  to  attempt  the  manu- 

facture of  such  as  the  rich  highly-flavoured  Burgundy,  or  strong  heavy  wines  like  Port, 
Sherry,  Madeira,  &c. 

3526.  We  have  stated  that  the  mode  of  proceeding  in  making  wine  must  depend  partly  upon 
the  class  of  wine  to  he  produced;  whether  it  is  to  be  brisk,  dry,  or  sweet,  and  no  directions 
can  be  given  of  any  use  that  do  not  take  this  into  consideration,  as  upon  this  must 
depend  the  proportions  of  those  principles  which  are  to  form  the  wine,  saccharine  matter, 
ferment,  tartar,  and  water ;  and  in  these  must  be  taken  into  account  likewise  the  condition 
of  the  grapes,  whether  immature,  or  ripe  and  sweet. 

3527.  It  may  be  convenient  to  the  reader,  who  is  supposed  to  have  perused  the  previous 
:  articles  on  fermentation,  and  the  sketch  of  the  general  theory  of  wine-making,  to  re- 
:  mind  him  that  to  produce  a  sweet  wine,  it  is  necessary  that  there  should  be  more  saccha- 

rine matter  in  the  must  than  the  ferment  can  act  upon  and  decompose ;  consequently  some 
(  of  it  remains  in  solution  in  the  wine,  being  the  cause  of  its  sweetness.  In  dry  wines,  the 
■  sugar  and  fenuent  have  been  so  exactly  balanced,  that  both  have  been  entirely  decom- 
1  posed  by  acting  on  each  other  during  the  fermentation,  which  has  been  carried  on  to  its 
1  utmost  limit.  In  brisk  wines,  the  fermentation  has  been  interrupted  a  little  before  it  was 
(Completed,  by  putting  the  wine  into  bottles,  in  which  a  slow  fermentation  goes  on,  pro- 
( ducing  carbonic  acid  gas  ready  to  escape  with  violence  on  uncorking  the  bottles.  It  is 
t  therefore  in  the  power  of  the  operator  to  produce  what  class  he  thinks  proper  by  managing 
tthe  process  accordingly. 

3528.  It  is  the  usual  defect  of  grapes  grown  in  our  climate  to  be  deficient  in  sugar,  and  to 
I  abound  in  the  fermenting  principle.  This  is  sometimes  the  case  even  in  the  wine  countries, 
:and  there  experience  has  taught  to  correct  this  defect  when  it  occurs,  by  the  addition  of 
ssugar,  of  honey,  or  of  sweet  must  evaporated  by  boiling  until  it  has  become  a  thick  saccha- 
rrine  fluid.  With  us  sugar  is  the  substance  employed  for  this  purpose.  It  is  obvious  that  the 
sstrength  of  the  wine  must  depend  upon  the  quantity  of  sugar  in  the  must,  or  rather  the 
'[quantity  decomposed  in  consequence  of  fermentation.  But  there  is  a  limit  to  the  addition 
.lof  sugar:  if  too  much  is  added,  the  ferment  will  not  be  sufficient  to  convert  it  into  alcohol, 
aand  the  overplus  wiU  remain  in  the  wine  merely  rendering  it  sweet ;  the  water  will  like- 
i-wise  then  be  in  too  small  proportion,  and  the  must  will  be  too  thick  to  ferment  readily. 
IBut  the  whole  of  the  sugar  is  seldom  decomposed  during  the  first  stages  of  the  fermenta- 
ition  ;  a  portion  is  frequently  attached  to  the  wine,  even  those  considered  dry,  long  after 
tlthey  are  put  into  casks,  and  even  after  they  are  bottled.  It  is  only  by  the  slow  fermentation 
iin  casks  and  bottles,  a  process  that  often  requires  years  for  its  completion,  that  the  sugar 
ias  entirely  changed  into  alcohol  and  combined  with  the  other  ingi-edients  of  the  wine. 

3529.  To  make  a  brisk  wine  resembling  Champagne,  the  grapes  may  be  used  in  any 
sBtage  of  maturity  in  which  they  are  most  conveniently  obtained.  Those  of  different  de- 
ggrees  of  maturation  may  even  be  mixed  together,  nor  is  it  requisite  to  attend  to  the 
sselection  of  any  particular  variety.  It  is  but  rarely  indeed  that  we  are  allowed  any 
cbhoice  in  this  matter.  It  is  a  great  advantage,  which  affords  greater  facility  in  making 
this  kind  of  wine,  that  it  is  not  essential  that  the  whole,  or  indeed  any  of  the  fruit  should 
bbe  ripe. 

Unripe  grapes  will  in  general  be  found  equal,  if  not  superior,  to  those  which  are  ripe  ; 
bbr,  though  the  former  are  deficient  in  saccharine  matter,  the  latter  with  us  has  seldom  a 
5^eat  deal.  Though  our  ordinary  grapes,  with  the  exception  of  those  raised  in  hot- 
Mouses,  are  deficient  in  sweetness,  this  defect  can  be  supplied  by  the  addition  of  sugar  to 
hhe  must :  the  fermenting  principle  and  the  tartar  are  therefore  of  more  value,  which 
liliminish  with  the  maturity  of  the  fruit.  The  price  of  ripe  fruit  also  is  higher.  The 
ikkins  and  stalks  of  the  grapes  may  be  subjected  to  the  fermentation,  or  not :  in  making 
^Dhampagne  they  are  better  separated  :  keeping  them  in  will  give  an  austerity  which  in 
Dome  other  wines  is  desirable:  the  seeds  should  not  be  bruised.  In  general,  it  will  be 
mreferable  to  wait  till  the  grapes  exhibit  the  first  tendency  to  ripen,  or  till  the  advance 
iff  the  cold  season  shows  that  no  farther  ripening  can  be  expected  :  but  a  small  propor- 
idon  of  crude  grapes  is  useful ;  and  where  the  vine  is  largely  cultivated,  fruit  for  this 
murpose  may  be  obtained  from  the  thinning  usually  practised. 

35.'{0.  The  method  of  bruising  the  grapes  to  extract  the  juice  is,  in  many  parts  of  thfi 
{'Continent,  extremely  imperfect :  treading  with  the  feet  effects  it  very  unequally.  A  press 

ff  some  kind  is  preferable,  and  it  should  be  one  of  considerable  power,  to  extract  per- 
■ectly  the  tartrate  which  lies  mostly  in  the  skin.  In  the  wine  countries,  the  very  best 
idne  is  sometimes  made  from  juice  obtained  with  scarcely  any  pressure  ;  this  in  Italy  is 

S  s  2 
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called  vino  virgine.  In  England  the  quantity  employed  and  the  state  of  the  fruit  ■will  ren- 
der this  impracticable. 

3531.  It  is  essential  to  the  success  of  the  fermentation  that  the  -water  should  he  added 
in  the  right  proportion,  in  order  that  the  fluidity  of  the  must  may  be  sufficient.  When 
Champagne  is  intended,  there  should  be  equal  quantities  of  water  and  grape  juice. 

3532.  The  proportion  of  sugar  added  to  the  must  will  in  some  degree  determine  tlie 
strength  of  the  -wine.  Two  pounds  of  sugar  to  a  gallon  of  the  mixture  will  yield  a  light 
wine  of  no  great  durability,  resembling  the  lighter  sorts  of  Champagne  ;  and  three  pounds 
of  sugar  will  give  a  strength  equal  to  the  best  sorts.  Sugar  from  the  cane  is  not  exactly 
of  the  same  species  as  that  from  the  grape,  as  we  have  shown  in  another  place  ;  but  thb 
difference  is  not  appreciable  in  the  spirit  produced  from  each  of  them.  Yeast  is  not  neces- 

sary ;  but  it  is  too  common  to  add  it.  The  phenomena  of  fermentation  having  been  amply 
described  in  previous^  parts  of  this  work,  we  need  not  repeat  what  has  been  said. 

3533.  For  brisk  wine  the  must  should  be  put  into  the  cask  at  once,  as  the  fermentation 
there  will  be  sufficient.  The  best  temperature  is  about  62°.  The  time  employed  in  the 
fermentation  must  depend  upon  a  variety  of  circumstances,  as  the  weather,  the  composition 
of  the  must,  and  the  sort  of  wine  to  be  made  ;  of  course  it  must  be  regulated  by  a  know- 

ledge of  general  principles  and  experience. 
3534.  The  practice  followed  in  France  is  described  as  follows  :  —  "  Tiie  fermentation  will  sometimes  not  begin 

so  soon  as  might  be  expected  ;  but  the  operator  must  not  be  impatient ;  it  will  not  linally  be  less  effectual  because 
it  has  been  more  tedious  ;  and  increasing  llie  temi)erature  a  little  will  generally  produce  a  commencement,  and 
continue  it.  If  tlie  fermentation  should  be  too  languid  during  its  progress,  it  may  be  increased  by  agitating  the 
cask,  or  by  omitting  to  replenish  it  to  the  bung,  so  that  the  scum  or  head  may  be  compelled  to  remain  in  the  liquor. 
The  first  fermentation  in  the  castas  is  violent,  and  the  discharge  of  the  yeast  is  encouraged  for  ten  or  twelve  days 
by  keeping  tliem  full  to  the  bung-hole ;  it  then  becomes  more  moderate  wheathe  bung  is  put  down,  and  a  gimlet 
bole  fitted  with  a  spile  is  made  by  the  side  of  it.  When  the  cask  is  thus  closed,  the  vent-hole  is  opened  every  day 
or  two,  according  to  the  state  ol  the  fermentation,  for  a  space  of  eight  or  ten  days,  to  allow  the  carbonic  acid 
to  escape.  When  this  state  is  passed,  fresh  wine  reserved  for  tlie  purpose  is  poured  in  at  the  vent-hole  about 
once  a  week  for  the  first  three  or  four  weeks,  according  to  its  waste,  so  as  to  fill  the  cask;  this  operation  is 
then  performed  at  longer  intervals,  of  a  month  or  more,  till  the  end  of  December,  when  the  w  ine  usually 
becomes  clear.  It  is  afterwards  decanted  from  the  lees  into  a  fresh  cask,  where  it  is  fined  with  isinglass,  in 
the  proportion  of  half  an  ounce  to  a  pipe  :  and  this  process  of  decanting  is  carefully  executed  in  dry,  clear, 
frosty  weather.  A  new  iermentation  is  now  excited,  by  which  the  wine  loses  a  portion  of  its  sweetness,  and 
becomes  farther  ameliorated.  If  it  sliould  prove  too  sweet,  this  first  operation  of  decanting  is  not  performed 
until  the  fermentation  in  tlie  first  cask  has  been  rendered  more  vigorous,  which  is  done  by  stirring  up  the 
lees,  or  rolling  the  cask  ;  and  by  this  the  sweetness  is  overcome,  and  the  wine  strengthened  and  improved. 
To  insure  the  fineness  of  this  wine,  which  is  one  of  its  essential  properties,  and  to  render  it  at  the  same  time 
durable,  it  is,  at  the  end  of  six  weeks,  decanted  a  second  time  into  a  fresh  cask,  and  once  more  lined  with  half 
the  quantity  of  isinglass  ;  it  is  then  completed,  and  is  put  into  bottles  in  March,  clear  dry  weather  being  also 
chosen  for  this  purpose.  In  the  bottles  the  further  fermentation  will  go  on  in  a  very  slow  and  almost  insen- 

sible manner,  because  the  carbonic  acid  whicli  is  produced  will  be  confined  and  absorbed  and  condensed  by 
the  wine,  as  it  would  be  in  water,  by  means  of  pressure,  but  will  escape  on  decanting,  with  the  appearance 
and  noise  which  brisk  wines  exliibit,  upon  the  same  principle  as  when  it  escapes  from  soda  water.  This  gas, 
being  itself  an  acid,  communicates  an  agreeable  and  peculiar  acidulous  taste,  which  constitutes  one  of  the  most 
valuable  qualities  whicli  these  wines  possess.  It  can  scarcely  be  necessary  to  observe,  that  this  abundance  of 
gas,  though  it  adds  to  the  briskness,  is  no  proof  of  the  strength  of  the  wine,  as  this  depends  upon  another 
principle,  the  alcohol.  Tlic  production,  therefore,  of  brisk  wines  must  be  effected  by  so  contriving  the  pro- 

cess, that  a  great  quantity  of  carbonic  acid  gas  shall  be  inclosed  with  the  wine  in  the  bottle.   For  this  pur- 
fiose  two  fermentations  are  necessary  ;  the  first,  by  which  the  juice  of  the  fruit  was  converted  into  a  vinous 
iquor,  and  during  which  tlie  carbonic  acid  th.it  was  generated  escaped  ;  and  the  second,  much  slower,  which 

takes  place  in  the  bottle  itself,  and  where  the  gas  in  consequence  is  retained,  and  constitutes  the  briskness  of 
the  wine.  Notwithstanding  all  the  above-mentioned  care,  a  fresh  deposit  is  sometimes  formed  in  the  bottles, 
from  a  renewal  of  the  fermenting  process  which  goes  on  in  them.  To  remove  this,  and  to  render  the  wines 
perfect,  those  of  the  best  quality  in  Cliampagneare  sometimes  decanted  clear  into  fresh  bottles  in  about  fifteen 
or  eighteen  montlis,  when  the  wine  is  complete.  A  certain  loss,  amounting  to  about  ten,  thougli  sometimes 
to  twenty  per  cent,  on  an- average,  is  sustained  by  their  bursting  previous  to  this  last  stage.  The  brisk  ones 
will  be  drinkable  as  soon  as  they  have  been  six  months  bottled,  or  even  less ;  but  if  of  good  body,  they  are 
better  in  the  following,  or  even  in  the  third  year.  After  this,  or  should  they  from  any  cause  lose  their  brisk- 

ness, they  generally  become  dry  wines  resembling  some  of  those  of  France,  or  of  the  Rhine  and  Moselle, 
while  in  this  case  they  keep  indefinitely,  and  proceed  in  improving." 

It  is  easy  to  perceive  from  this  description  of  the  mode  of  manufacturing  brisk  wines 
in  Champagne,  that  our  grapes,  though  the  produce  of  a  country  not  sufficiently  warm  to 
have  this  fruit  of  the  first  quality,  may  yet  be  quite  sufficient  for  the  purpose  of  making 
brisk  wine,  or  even  dry  wine  of  good  quality,  if  great  strength  be  not  required. 

Those  wines  only  which  are  capable  of  continuing  in  a  state  of  slow  fermentation  for 

along  time  can  be  bri.sk.  The  richest  juices,  therefore,  which  contain  the  greatest  quan- 
tity of  saccharine  matter,  are  not  calculated  to  form  bri.sk  wines  ;  on  the  contrary,  these 

are  prepared  best  from  fruit  that  lias  not  quite  ripened.  For  the  fabrication  of  such  wines, 
much  of  the  natural  fermenting  principle  is  necessary,  which  is  most  abundant  in  unripe 

fruits,  a  fact  which  must  be  well  known  to  those  who  attempt  to  imitate  Champagne  wines 

by  gooseberries,  since  the  object,  however  easily  attained  by  using  the  immature  fruit,  is 
nearly  unattainable  with  the  ripe. 

353.').  A  few  ndriilionnl  ili  reel  ions  respectine  the  Jermenlalion  of  brisk  wines  may  be  useful.  If  tlip  tempera- 
ture be  less  than  02°,  the  fermentation  will  be  too  feeble ;  and  if  much  higher,  it  will  be  too  r.ipid,  aii<l  there 

will  be  Kreat  danger  of  its  running  into  the  .icotous  stage.  If  the  quantity  of  must  be  small,  a  gre.-itpr  degree 
of  heat  Is  necessary  than  when  it  is  large,  because  the  heat  excited  by  this  process  mrrcases  with  the  quantity 
of  the  Huid  .Strong  musts  will  also  bear  a  higher  temperature  than  weak  ones,  as  the  alcohol  produced  has 
the  power  of  checking  fermentation,  and  also  of  preventing  the  wine  from  hocoming  acid.  It  is  not  uncom- mon in  the  manufacture  of  domestic  wines,  that,  from  not  attending  .iccuratoly  to  the  temperature,  it  is 
suffered  to  rise  too  high,  and,  consequently,  some  acetic  acid  is  generated,  which  cannot  afterwards  be  got  rid 
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of  When  the  fermentation  is  slow  in  beginning,  a  little  warm  must  is  sometimes  introduced  to  the  bottom 
of  the  vat,  by  means  of  a  long  finuicl.  In  order  to  check  tlie  fermentation  when  in  danger  of  proceeding  too 
far,  from  the  fermenting  principle  being  in  too  great  quantity,  several  modes  may  be  adopted.  Sugar  may  be 
added  to  the  must,  that  the  ferment  may  act  upon  this  in  producing  more  alcohol,  and  thus  increase  the 

■  strength  of  the  wine,  instead  of  causing  the  acetous  fermentation  to  come  on  ;  or  the  fermentation  may  be 
checked  by  racking.    Fermentation  is  ahvavs  more  rapid  in  large  than  in  small  vessels,  which  may  explain 

:  the  dillerence  that  may  be  perceived  in  mak"ing  ten  or  two  gallons  of  wine.  But  the  flavour  is  best  preserved I  when  the  quantity  is  small  and  the  fermentation  slow. 

353G.  Tlie  intoxicating  -property  of  brisk  ivines,  like  all  others,  depends  chiefly  upon  the 
.  alcohol ;  but  the  reason  why  they  produce  this  effect  so  rapidly  is  supposed  to  be  that  the 
.  alcohol  and  carbonic  acid  are  held  in  some  peculiar  state  of  combination  when  they  are 
;  applied  to  the  nervous  system. 

3537.  The  colour  of  wines  front  grapes,  though  an  important  circumstance  in  foreign 
■wines,  is  one  that  does  not  here  demand  our  attention,  as  red  wines  are  seldom  attempted 
■with  us.  It  has  been  already  stated,  that  the  juice  of  all  grapes  alone  produces  only 
.  colourless  or  white  wine,  the  colour  residing  in  the  skin  of  the  grape.  When  a  red  colour 
i  is  required,  the  skins  of  red  grapes  are  fei-mented  together  with  the  juice,  when  the  newly- 
I  formed  alcohol  dissolves  the  colouring  matter.  With  respect  to  artificial  colouring  it  is  pro- 
I  bably  much  better  omitted.  The  claret  grape  may,  however,  be  employed  for  this  purpose. 

3.538.  We  have  now  shown  that  a  compound  or  artificial  must  can  be  fabricated  from  due 
;  admixtures  of  sugar  with  the  natural  ferment  of  the  grape  and  the  saline  part  of  the  fruit, 
■  which  is  capable  of  undergoing  a  regular  fermentation,  and  of  forming  good  and  perfect 
■  wine.  Experiments  have  been  made  long  ago  in  France  with  green  grapes  and  sugar, 
;  and  with  complete  success  :  these  experiments  have  been  repeated  by  Dr.  Macculloch,  and 
I  thus  have  been  produced  wines  resembling  Champagne.  Grave,  Rhenish,  Moselle,  St 
Peray,  and  white  Hermitage,  and  of  qualities  so  perfect  that  the  best  judges  and  wine- 

I  tasters  have  not  been  able  to  distinguish  them  from  foreign  wines.  When  sugar  is 
I  employed,  it  is  probable  that  the  sugar  now  made  from  starch  or  potatoes  will  be  the  best 
I  being  the  same  as  that  of  the  grape,  which,  as  we  formerly  stated,  is  different  from  the 
1  common  or  cane-sugar. 

It  is  evident  that  wines  made  on  this  principle,  that  is,  from  green  grapes,  will  be  more 
I  expensive  than  when  made  from  ripe  grapes,  as  a  sufficient  quantity  of  sugar  must  be  used 
I  to  compensate  for  the  deficiency  of  the  natural  saccharine  matter  of  the  grape.  But  even 
I  then  they  need  be  little  more  costly  than  currant  or  gooseberry  wines,  while,  at  the  same 
I  time,  their  superiority  is  beyond  all  competition.  The  hardiest  gi-apes  will  produce  a 
'  wine  of  the  strength  of  white  Hermitage  with  a  proportion  of  three  pounds  or  less  of  sugar 
!  to  the  gallon  ;  nor  are  these  wines  void  of  flavour,  as  might,  perhaps,  be  supposed.  Dr. 

'.  Macculloch  states,  that  all  the  wines  made  under  his  direction  were  characterised  by  fla- 
'vours  as  genuine  and  decided  as  those  of  the  foreign  wines  to  which  they  approximated. 

3539.  Dr.  Macculloch^s  receipt  for  making  wine  of  mature  grapes  : — 
"  It  is  so  seldom  that  a  sufficient  quantity  of  these  can  be  procured,  that  it  is  almost  superfluous  to  mention 

t  this  variety  of  domestic  wine  ;  and  the  reader  already  knows  that  the  grapes  ripened  in  this  country  make 
ivery  indiflerent  wine,  .ind  indeed  it  happens,  even  in  more  favoured  climates,  that  the  grapes  of  g.-irdens  are 
!  noted  for  producing  bad  wine.  If  wine  is  to  be  made  from  ripe  grapes,  no  water  is  to  be  used  ;  but  as  the  juice 
c  of  our  fruit  is  in  general  deflcient  in  sweetness,  it  is  necessary  to  add  a  quantity  of  sugar,  varying  from  one  to 
I  perhaps  one  and  a  half  pound  for  each  gallon  otmust.  The  addition  of  some  tartar  to  the  must  is  also 
1  useful  in  this  case,  our  ripe  grapes  being  deficient  in  this  principle." 

"  The  general,  though  not  the  sole  cause,  of  failure  in  those  wines  which  are  made  in  this  country  from  ripe !  grapes,  is  the  deficiency  of  saccharine  matter  ;  and  even  those,  as  well  as  the  wines  from  unripe  grapes,  would 
i  be  much  improved  by  an  addition  of  sugar  to  the  must.  It  is  owing  to  this  deficiency,  chiefly,  that  these 
1  wines  are  |)erishable  and  easily  pass  into  vinegar,  the  natural  must  containing  too  much  water' to  produce  a 1  durable  wine.  No  positive  rules,  however,  as  we  have  said,  can  he  given  for  the  quantities  of  sugar  to  bo 
;  added,  as  this  must  depend  upon  the  degree  of  sweetness  in  the  grapes.'* 

3540.  •'  If  the  wine  is  intended  to  bo  dry,  like  hock,  more  grapes  must  be  used,  with  about  the  same  quantity I  of  sugar,  or  less  water,  or  perhaps  this  will  be  best  omitted.  The  fermentation  must  he  allowed  to  continue 
1  long  enough  to  convert  all  the  sugar  into  alcohol,  which  will  be  known  by  the  disappearance  of  the  sweetness. 
:  Should  it  happen  that  the  ferment  is  rather  in  too  small  a  quantity  to  decompose  all  the  sugar  readily,  it  is I  proper  to  make  the  most  use  of  wh.at  there  is.  Instead,  thcrelbre,  of  removing  the  yeast  which  rises  to  the 
'  surface,  it  should  be  beat  down,  and  mixed  again  through  the  fermenting  must ;  and  when  the  liquor  is  trans- I  ferred  to  the  casks  to  undergo  the  slow  fermentation,  it  should  not  be  made  to  fill  the  casks  quite,  but  space 
■  should  be  left  for  the  yeast  to  collect,  and  this  should  be  frequently  mixed  up  with  the  liquor  by  shaking  or I  rolling.  As  soon  as  all  the  sweetness  is  gone,  the  fermentatiim  must  be  checked,  and  the  wine  must  be 1  racked  into  other  casks,  otherwise  it  would  pass  into  the  acetous  stage.  The  fermentation,  if  unchecked, '  would  continue,  under  favourable  circumstances,  as  long  as  any  sugar  or  ferment  remains  undecomposed  ;  if I  these  have  been  ni  such  proportion  iis  exactly  to  neutralise  e.ich  other,  the  fermentation  will  be  perfect,  and 
•  will  terminate  naturally  ;  the  wine  being  dry,  the  ferment,  now  rendered  insoluble  and  inactive,  appearing I  under  the  form  of  yeast  and  lees.    But  this  nice  accuracy  is  seldom  attainable  ;  if  the  ferment  be  con- 
•  siderably  in  excess,  the  fermentation  will  proceed  I'rom  the  vinous  to  the  acetous  stage,  and  the  whole  will I  become  vinegar.  It  is  necessary  that  there  shall  be  so  much  saccharine  matter,  that  a  small  portion  of  it ^  «h.all  still  continue  unchanged,  andtliis  will  be  the  case,  though  it  may  not  be  perceived,  because  the  palate  is I  unable  to  detect  the  last  portion  of  sugar,  marked  as  it  is  by  the  predominant  taste  of  the  wine.  This  small 
1  excess  of  sugar  is  necessary  to  exhaust  tlie  ferment,  and  to  prevent  tlie  acetous  st.age.  The  addition  of  sugar 1  to  wine  will  in  the  same  manner  prevent  acidity,  when  it  is  suspected  that  this  may  happen,  by  exhausting  the I  ferment ;  but,  should  .acidity  have  commenced,  sugar  will  only  aggravate  the  evil,  by  adding  material  for  the ;  acid  fermentation  to  work  upon." 

"  All  the  dry  and  sweet  wines  require  to  be  kept  in  bottle  for  four  or  five  years,  if  it  be  desired  to  have I  them  in  perfection.  The  Impatience  of  the  makers  of  dnniestic  wines  to  enjoy  the  jiroduce  of  their  art  is I  indeed,  one  of  the  causes  of  failure.    They  are  generally  drunk  within  a  year  or  two,  .and  long  before  thevara 
■  completed ;  since  even  tho  best  wines  of  foreign  countries  often  require  many  years  to  bring  them  to  per- 
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fectlon.  It  is  very  common  for  the  made  wines  to  possess  a  bad  flavour  when  first  made,  not  unlike  that which  has  hitherto  infested  most  of  the  wines  of  the  Cape.    Time  dissipates  tliis,  even  in  the  bottles." 
3541.  With  regard  to  the  durability  of  these  wines,  Dr.  Macculloeh  further  observes, 

that  he  has  kept  some  of  them  for  twenty  years,  and  during  all  tliat  time  with  evident 
improvement.  They  seem  to  be  as  little  liable  to  destruction  as  wines  of  the  best  manu- 

facture ;  and  this,  it  is  to  be  observed,  without  the  addition  of  brandy. 
3542.  If  the  wine  is  intended  to  be  sweet  like  malmsey,  the  grapes  should  be  ripe,  and 

contain  much  saccharine  matter,  or  a  large  proportion  of  sugar  must  be  used ;  also  the 
fermentation  should  not  be  carried  on  so  far  as  to  change  all  the  sugar  ;  but  it  must  be 
checked  in  the  first  instance,  as  soon  as  it  is  thought  to  be  sufficient  for  this  kind  of  wine, 
leaving  still  a  good  deal  of  sugar  unaltered  :  this  is  done  by  removing  ail  the  yeast  and 
scum  as  soon  as  it  is  formed  ;  sometimes,  if  it  is  thought  that  there  is  still  too  much  fer- 

ment in  the  liquor  for  the  quantity  of  sugar,  it  may  be  taken  out  by  adding  some  solution 
of  isinglass,  which  will  precipitate  the  ferment ;  or  more  sugar  may  be  added  for  the  fer- 

ment to  act  upon,  and  thus  increase  the  strength  of  the  wine.  In  the  wine  countries,  where 
much  sweet  wine  is  made,  this  effect  is  produced  in  various  other  ways ;  sometimes  by 
racking  and  sulphuring,  processes  which  will  be  afterwards  described,  by  a  partial  drying 
of  the  grapes,  or  by  the  addition  of  boiled  must,  sugar,  or  honey. 

3543.  The  account  by  Mr.  Hamilton  of  the  manner  in  which  the  wine  was  made  formerly 
from  the  vineyard  at  Painshill  is  so  interesting  a  document,  that  we  shall  give  it  in  his 
own  words. 

*'  The  vineyard  at  Painshill  is  situated  on  the  south  side  of  a  gentle  hill,  the  soil  a  gravelly  sand.  It  is planted  entirely  witli  tlie  two  sorts  of  Burgundy  grapes  ;  the  Auvergnat,  which  is  the  most  delicate,  but  the 
tenderest ;  iind  the  miller  grape,  commonly  called  the  black  cluster,  which  is  more  hardy.  The  first  year  I 
attempted  to  make  the  red  wine  in  the  usual  way,  by  treading  tlie  grapes,  then  letting  them  ferment  in  a  vat, 
till  all  the  husks  and  impurities  formed  a  thick  crust  at  the  top,  the  boiling  ceased,  and  the  clear  wine  was 
drawn  off  from  the  bottom.  This  essay  did  not  answer ;  the  wine  was  so  very  harsh  and  austere  that  I 
despaired  of  ever  making  red  wine  fit  to  drink  ;  but  through  that  harshness  T  perceived  a  fl,ivour  something 
like  that  of  some  small  French  white  wines,  which  made  me  hope  I  should  succeed  better  with  white  n  ine. 
That  experiment  succeeded  far  beyond  my  most  sanguine  expectations ;  for  the  very  first  year  I  made  white 
wine,  it  nearly  resembled  the  flavour  of  Champagne  \  and  in  two  or  three  years  more,  as  the  vines  grew 
stronger,  to  my  great  amazement  my  wine  had  a  finer  flavour  than  tiie  best  Champagne  I  ever  tasted  ;  the 
first  running  was  as  clear  as  spirits,  tlie  second  running  was  ceil  tie  perdrix,  and  both  of  them  sparkled  and 
creamed  in  the  glass  like  Champagne.  It  would  be  endless  to  mention  how  many  good  wine-merchants  were 
deceived  by  my  wine,  and  tliought  it  superior  to  any  Champagne  they  ever  drunk ;  even  the  Duke  de  Mirepoix 
preferred  it  to  any  other  wine  ;  but  such  is  the  prejudice  of  most  peonle  against  any  thing  of  English  growth, 
I  generally  found  it  most  prudent  not  to  declare  where  it  grew  till  after  they  had  passed  their  verdict  upon  it. 
The  surest  proof  I  can  give  of  its  excellence  is,  that  I  have  sold  it  to  wine-merchants  for  fifty  guineas  per 
hogshead  ;  and  one  wine-merchant,  to  whom  I  sold  five  hundred  pounds  worth  at  one  time,  assured  me  he sold  some  of  the  best  of  it  for  7*.  (id.  to  10s.  Gd.  a  bottle. 

"  After  many  years'  experience,  the  best  method  I  found  of  making  and  managing  it  was  this.  —  I  let  the grapes  liang  till  they  had  all  the  maturity  the  season  would  give  them  ;  then  they  were  carefully  cut  off  with 
scissors,  and  brought  home  to  the  wine  barn  in  small  quantities,  to  prevent  their  heating,  or  pressing  one 
aiiother  ;  then  they  were  all  picked  off  the  stalks,  and  all  the  mouldy  or  green  ones  were  discarded  before 
they  were  put  upon  the  press,  where  they  were  all  pressed  in  a  few  hours  after  they  were  gathered  ;  much 
would  run  from  them  before  the  press  squeezed  them,  from  their  own  weight  upon  one  another.  This 
running  was  as  clear  as  water,  and  sweet  as  syrup,  and  all  this  of  the  first  pressing,  and  part  of  the  second, 
continued  white  ;  the  other  pressings  grew  reddish,  and  were  not  mixed  with  the  best.  As  fast  as  the  wine 
ran  from  the  press  into  a  large  receiver,  it  was  put  into  the  hogsheads,  and  closely  bunged  up.  In  a  few 
hours  one  could  hear  the  fermentation  begin,  which  would  soon  burst  the  casks  if  not  guarded  against  by 
hooping  them  strongly  with  iron,  and  securing  them  in  strong  wooden  frames,  and  the  heads  with  wedges  ; 
in  the  height  of  the  fermentation  I  have  frequently  seen  the  wine  oozing  through  the  pores  of  the  staves. 
These  hogsheads  were  left  all  the  depth  of  wmter  m  the  cool  barn,  to  reap  the  benefit  ol  the  frosts.  When 
the  fermentation  was  over,  which  was  easily  discovered  by  the  cessation  ol  noise  and  oozing,  but,  to  be  more 
certain,  by  pegging  the  cask,  when  it  would  be  quite  clear  ;  then  it  was  racked  olf  into  clean  hogsheads,  and 
carried  to  the  vaults  before  any  warmth  of  weather  could  raise  a  second  fermentation.  In  March  the  hogs- 

heads were  examined ;  if  any  were  notvery  fine  they  were  fined  down  with  common  fisli  glue  in  the  usual  man- 
ner ;  those  that  were  fine  of  themselves  were  not  fined  <lown,  and  all  were  l>ottlcd  about  the  end  of  March  ;  and 

in  about  six  weeks  more  would  be  in  perfect  order  lor  drinking,  .and  would  be  in  their  prime  above  one  year; 
but  the  second  year  the  flavour  and  sweetness  would  abate,  and  would  gradually  decline,  till  at  last  it  lost  all 
flavour  and  sweetness  ;  and  some  that  I  kept  sixteen  years  became  so  like  old  hock,  that  it  might  pass  for 
such  to  one  who  was  not  a  perfect  connoisseur.  The  only  art  I  ever  used  to  it  was  putting  three  pounds  of 
white  sugar-candy  to  some  of  the  hogsheads,  when  the  wine  was  first  tunned  from  the  press  in  order  to 
conform  to  a  rage  that  prevailed  to  drink  noue  but  very  sweet  Champagne.  I  am  convinced  much  good  wine 
might  be  made  in  many  parts  of  the  south  of  li^ngland.  Many  parts  are  south  of  I'.ainshill.  many  soils  may 
be  yet  fitter  for  it,  and  many  situations  must  be  so ;  for  mine  was  much  ox|)osod  to  the  south-west  wind  (the 
worst  of  all  for  vines),  and  the  declivity  was  rather  too  steep  ;  yet  witli  those  dis.adv!int,ages  it  succeeded  many 
years.  Indeed,  the  uncertainty  of  our  climate  is  against  it,  and  many  fine  crops  have  been  spoiled  by  May 
frosts  and  wet  summers  ;  but  one  year  balances  many  disappointments." 

3544.  This  example  is  of  great  importance  ;  for  the  grapes  were  grown  in  a  situation, 
of  which,  as  to  soil  and  exposure,  many  parallel  instances  are  to  be  found  almost  every- 

where throughout  the  country,  and  with  land  of  no  value  whatever  for  the  ordinary  pur- 
poses of  agriculture.  It  is  said  that  some  of  the  vines  may  yet  be  seen  on  the  spot,  which 

is  now  covered  with  a  plantation  of  Scotch  firs. 
3545.  Not  only  can  wine  be  made  from  the  vine  in  countries  where,  from  the  climate,  its 

fruit  will  not  ripen,  but  chemical  examination  has  proved  that  the  young  shoots,  the  tendrils, 
and  even  the  leaves,  contain  certain  principles  exactly  similar  to  the  immature  fruit,  and 
they  have  been  employed  in  the  same  manner  for  making  the  same  kind  of  wine.  These 
had  been  tried  with  success  in  France  many  years  ago :  but  as  (he  discovery  was  little 

important  in  that  coimlry,  where  grapes  were  fruitful,  it  M'as  neglected.  We  are  indebted 



(  Chap.  IV. DOMESTIC  WINES. 
631 

tto  Dr.  Macculloch  for  drawing  attention  again  to  the  subject ;  and  he  states  that  he  has 
1  made  with  these  materials  wines  resembling  Champagne  and  St.  Peray,  and  some  quite 
.:as  good  as  the  ordinary  Cape  wines,  resembling  them  even  in  flavour,  so  as  to  be  undistin- 
iguishable.  Chaptal  informs  us,  that  it  is  sometimes  the  practice  in  France  to  suffer  the 
J  stalks  of  the  grapes  to  remain  in  the  fermenting  vat.  The  roughness  and  austere  taste 
V  which  the  stems  possess  appear,  he  observes,  to  be  an  advantage  to  some  wines,  especially 
tto  those  made  in  the  more  northern  districts,  where  the  slight  astringency  imparted  by 
I  the  stems  corrects  their  insipidity,  and  appears  to  have  the  property  of  making  them  keep 
f  better. 

As  Dr.  Macculloch  speaks  with  the  utmost  confidence  respecting  the  success  of  his 
jexperiments,  we  shall  quote  his  receipt. 

3546.  Dr.  MaccullocKs  receipt  for  viaking  wine  from  the  haves  and  stalks  of  the  vine. 

"  The  young  leaves  may  be  taken  at  any  period  from  vines  whicli  have  been  cultivated  for  this  purpose,  and 
from  which  no  fruit  is  expected.  In  other  cases  they  may  be  obtained  from  the  summer  pruning.  The 
tendrils  and  green  shoots  are  equally  useful.  The  claret  vine  may  be  cultivated  for  this  purpose,  in  which 
case  the  wine  will  have  a  red  colour.  The  leaves  are  best  when  young,  and  should  not  have  attained  more 
than  half  their  growth  ;  they  should  be  plucked  with  their  stems.  In  the  neighboiu'hood  of  London  they require  to  be  carefully  washed  to  remove  the  taste  of  soot,  which  so  often  adheres  to  them  ;  sometimes  that 

:is  insufficient.  From  sixty  to  eighty  pounds  of  such  leaves  being  introduced  into  a  tub  of  sufficient  capacity, 
seven  or  eight  gallons  of  boiling  water  are  to  be  poured  on  them,  in  which  they  run  to  infuse  for  twenty-four 
ihours.  Tlie  liquor  being  poured  off,  the  leaves  must  be  pressed  in  a  |)ress  of  considerable  power  ;  and  being 
subsequently  washed  with  an  additional  gallon  of  water,  they  are  again  submitted  to  the  action  of  the  press. 
IThe  sugar,  varying  from  twenty-five  to  thirty  pounds,  is  then  to  be  added  to  the  mixed  liquors,  and  the  quan- 
titv  being  made  up  to  ten  gallons  and  a  half,  the  process  which  will  be  shown  in  making  gooseberry  wine  is 
to  be  followed.  Although  the  water  is  here  directed  to  be  boiling  hot,  it  must  be  remembered  that  it  is 
limmediately  cooled  down  to  that  temperature  which  is  most  efficacious  in  extracting  the  several  soluble 
ingredients  of  the  fruit." S.W?.  The  following  additional  observations  on  this  curious  subject  are  extracted  from  the  same  author. 
"'  The  diBiereuce  between  young'  and  old  leaves  is  very  great;  the  former  contains  ten  or  twenty  times  the iquantity  of  bitter  that  the  latter  do.  The  old  leaves  are  unfit  for  the  ferment.  June  is  the  proper  time  to 
ipluck  them ;  at  this  season  it  is  usual  to  remove  leaves  from  the  fruit-bearing  vines,  so  that  they  may  be 
•easily  procured  :  but  if  vines  should  be  grown  for  this  sole  purpose,  as  they  may  be  in  any  waste  place  or 
ihedge-row,  being  allowed  to  run  wild  and  unpruned,  it  will  be  always  easy  to  procure  a  sufficient  quantity, 
and  in  the  best  condition.  In  their  very  best  state  at  least  six  pounds  are  required  for  two  of  sugar,  and  it  is 
■perhaps  preferable  to  adopt  eight  .md  a  half;  though  no  rule  can  be  absolute,  such  is  the  variation  in  the 
extractive  produce  of  the  leaves.  In  the  progress  of  the  fermentation,  should  the  wine  promise  to  be  too 
sweet,  from  defect  of  ferment,  it  is  quite  easy  to  add  a  fresh  infusion,  so  as  to  correct  this  defect  by  a  renewal 
of  the  fermentation.  Of  the  leaves  it  must  be  observed,  as  they  scarcely  yield  anything  to  the  press,  they 
require  to  be  infused  in  the  water  for  some  time  before  they  are  subjected  to  fermentation,  and  they  seem  to 
yield  their  soluble  parts  most  readily  to  hot  water,  without  any  material  .ilteration  in  the  result — a  matter  of 
ino  surprise,  because,  though  the  water  be  applied  at  the  boiling  heat,  its  temperature  is  immedi;itely  lowere4. 
ITartar  appears  sometimes  to  be  a  useful  addition  to  the  leaves  of  the  claret  vine  ;  and  it  may  be  added  in  the 
'proportion  of  half  a  pound  or  one  pound  to  ten  gallons  of  the  must.  One  advantage  results  from  the  use  of 
vine  leaves  —  the  facility  with  which  they  are  reproduced  during  the  growth  of  the  vine.  By  this  the  produce 
of  a  small  vineyard  in  leaves  filone  will  be  abundant ;  and  even  that  of  a  single  vine  sulfered  to  run  wild, 
branches  and  leaves  will  be  .is  great  as  is  required  for  the  use  of  most  families.  It  must  always  be  remem- 

bered that  in  these  cases  the  price  of  the  sugar  is  the  price  of  the  wine.  The  expense  of  utensils  and  labour 
ds  comparatively  trilling ;  and  when  the  manufacture  is  upon  a  small  scale  scarcely  worthy  of  regard." 

3548.  The  expense  of  making  grape  wine  must  vary  with  so  many  circumstances,  that  it 
■would  be  impossible  to  fix  any  price  as  a  standard,  but  from  the  following  statement  in 
the  "  Gardener's  Magazine,"  it  would  appear  to  be  very  little,  at  least  when  of  moderate 
iquality. 

Materials  :  —  Water,  4i  gallons,  beer  measure  ;  Grapes,  5  gallons,  beer  measure,  crushed 

land  soaked  in  the  water  seven  days  ;  sugar  17i  lbs  at  \Q'id.  The  sugar  came  to  15s.  S^d, 
land  the  grapes  perhaps  to  5s.  The  cask  in  which  it  was  made  held  exactly  6^  gallons 
:beer  measure,  and  produced  thirty-four  bottles  of  wine  clear.  A  bottle  of  the  above  wine, 
.kept  ten  years,  proved  good. 

Excellent  Champagne  has  been  made  from  British  grapes  for  a  shilling  per  bottle 
land  it  is  said  that  foreign  grapes  are  now  imported  for  this  purpose. 

Sdbsect.  2  Raisin  Wine. 

3549.  Since  raisins  are  dried  grapes,  there  appears  no  reason  why  excellent  tvine  should 
mot  he  made  from  them,  as  we  know  that  it  is  found  necessary  to  dry,  wholly,  or  in  part, 
the  gra])es  employed  in  the  manufacture  of  the  finest  sweet  wines  of  the  south  of  Europe, 
las  those  of  Cyprus,  Malaga,  and  Tokay  ;  and  as  the  dryness  of  wines  only  depends  upon 
the  fermentation  being  continued  longer,  it  seems  obvious  that  from  raisins,  good  wines, 
iboth  sweet  and  dry,  may  be  easily  produced  in  Britain.  This,  accordingly,  is  well  known 
:  to  be  done  upon  an  immense  scale  in  manufactories,  among  which  that  of  Beaufoy  has 
Ibeen  long  celebrated;  but  the  wines  thus  produced  are  often,  by  cert^^in  management, 
(Contrived  to  pass  for  foreign  white  wines  of  various  denominations,  instead  of  being  sold 
1  in  their  genuine  state.  The  success  of  individuals  shows  that  the  process  of  making 
igood  raisin  wine  is  extremely  easy;  and  any  family  desirous  of  doing  so  may  thus 
■  supply  itself  with  genuine  wine  at  a  very  moderate  price. 

S  s  4 
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3550.  To  make  raisin  mme.  —  Procure  fresh  Smyrna  or  Malaga  raisins;  pick  out  tlie  stalks  anil  all  defective 
fruit ;  chop  twenty-eight  pounds  of  these  into  small  bits,  and  pour  upon  them  three  gallons  of  tolerably  hot water,  and  let  them  stand  to  soak  for  twelve  hours.  Put  the  whole  into  a  hair  cloth  or  clean  canvas  bag ami  with  a  sufliciently  powerful  press  press  out  the  juice.  Put  two  gallons  more  of  hot  water  on  the  marc  of raisms  ;  let  this  remain  also  twelve  hours,  and  press  out  as  before.  Mix  the  two  liquids  together,  but  the Bkins  are  not  to  be  used.  Add  to  the  juice  thus  obtained  three  pounds  of  white  sugar,  and  put  the  whole  into a  proper  vessel  to  ferment.  Some  add  au  ounce  or  two  of  crude  tartar,  but  no  yeast,  as  the  raisins  contain  of 
themselves  sullicient  fermenting  principle.  This  liquor  will  ferment,  and  the  vessel  should  be  covered  with 
a  blanket.  When  the  first  fermentation  is  over,  the  wine  is  to  be  transferred  or  r,icked  into  a  clean  cask,  and 
sulTered  to  undergo  the  slow  fermentation  ;  it  is  then  to  be  kept  bunged  up  for  three  months,  and  then  racked 
into  another  cask.  In  about  twelve  months  it  will  be  fit  to  bottle.  Some  add  brandy  after  the  first  ferment- 

ation ;  but  this  is  not  necessary.  A  still  richer  wine  may  be  made  by  increasing  the  quantity  of  fruit,  and leaving  out  the  sugar. 
3551.  Mr.  Aikin,  formcrh/  sccrelary  to  the  Society  for  the  Encouragement  qf  Arts,  Ijc,  made  a  light,  dry 

raisin  wine,  of  excellent  quality  ;  and  the  following  is  an  account  of  the  process,  abridged  from  his  paper  in the  Transactions  of  the  Society. 
The  raisins  wliich  he  employed  were  the  muscatel,  which  is  imported  in  boxes  contafiiing  about  twenty 

pounds,  and  when  new  are  in  common  use  as  a  table  fruit.  In  tliis  state  the  price  prohibits  its  employment 
for  this  purpose ;  but  in  those  which  remain  unsold  for  about  a  year,  the  rich  pulp  of  the  recent  raisin  becomes 
mixed  with  sugary  concretions,  which  renders  them  less  acceiitable  at  the  dessert ;  and  the  price  of  such 
fruit,  being  about  ten-pence  a  pound,  brings  it  within  the  reach  of  the  domestic  wine-maker.  The  matter 
contained  in  grapes,  which  we  have  described  by  the  name  of  ferment,  exists  in  raisins  in  sufficient  abun- 

dance to  change  into  wine  a  greater  quantity  of  sugar  than  the  fruit  contains,  and  it  was  found  advantageous 
to  add  to  the  raisins  from  one-tenth  to  oue-third  of  their  weight  of  sugar.  In  order,  however,  to  avoid 
tainting  the  wine  with  the  peculiar  flavour  of  brown  or  moist  sugar,  which  happens  generally  in  the  usual 
mode  of  making  raisin  wine,  he  used  good  loaf  sugar.  Having  separated  the  raisins  from  the  stalks,  the 
former  were  choiijied  very  fine. 

The  proportion  of  the  ingredients  found  to  be  the  best  was  three  pounds  of  raisins,  one  pound  of  sugar, 
and  one  ale-gallon  of  water.    The  must  was  prepared  sometimes  by  mashing,  and  sometimes  by  maceration. 

The  mashing  was  perlbrraed  as  follows  :  —  The  chopped  raisins  being  put  into  an  open  tub  or  earthenware 
pan,  hot  water  was  poured  on  them,  in  the  proportion  of  about  a  quart  to  four  pounds  of  fruit.  It  is  desir- 

able, in  this  first  mash,  to  extract  the  greater  part  of  the  saccharine  mucilage  as  little  altered  as  possible ;  the 
water  was  therefore  heated  only  to  about  120°.  The  water  and  fruit,  after  being  mixed,  was  suffered  to  stand 
about  a  quarter  of  au  hour,  and  then  the  whole  was  stirred  carefully  by  the  hand,  taking  care  to  break  down 
all  the  lumps.  The  whole  was  next  poured  upon  a  sieve  placed  over  a  tub,  where  it  drained  for  a  short  time  ; 
the  husks  were  pressed  by  hand,  and  were  returned  to  the  mash-tub.  The  second  mash  is  made  exactly  as 
the  first;  and  the  husks,  after  pressing,  are  returned  to  the  mash-tub. 

The  raisins  were  now  found  to  h.Tve  lost  all  their  clamminess,  though  they  were  still  sweet ;  the  greater 
part  of  the  saccharine  mucilage  had  been  therefore  extracted,  and  the  principal  object  in  the  subsequent 
mashes  is  to  dissolve  the  tartar  which  they  contain.  For  this  purpose,  the  water  of  t*"e  third  mash  was  heated 
to  150°  or  100°,  and  was  managed  as  the  former.  The  liquor  thus  obtained  was  in  a  considerable  degree 
acidulous,  from  the  tartar  having  the  flavour  of  the  raisins,  and  but  little  sweetness.  Three-fourths  of  the 
mash  being  now  made,  the  next  operation  was  regulated  by  the  degree  of  astringency  which  it  was  wished  the 
wine  should  have.  If  it  were  desired  the  wine  should  be  somewhat  astringent,  some  boiling  water  was  poured 
upon  the  stalks  of  the  raisins,  which  were  kept  for  that  purpose  in  a  separate  tub,  and  after  they  had  macer- 

ated for  a  quarter  of  an  hour,  the  liquor  so  produced  was  poured  into  the  third  mash,  and  well  mixed  with  it ; 
if  astringency  was  not  wished  for,  the  stalks  were  rejected.  In  a  quarter  of  an  hour  the  liquor  was  put  in  the 
sieve,  and  the  husks  were  well  squeezed  by  hand.  While  the  last  mash  is  preparing,  the  liquor  of  the  first 
three  mashes  was  transferred  to  the  fermenting  tun,  and  the  sugar  was  dissolved  in  it ;  then  .as  much  of  the 
last  mash  was  added  as  was  requisite  to  bring  the  mUst  to  the  due  proportions,  viz.  one  ale-gallon  of  must  to 
three  pounds  of  fruit,  and  one  pound  of  sugar.  The  time  occupied  by  the  above  processes  was  four  or  five 
hours. 

The  temperature  of  the  must,  when  put  into  the  fermenting  tun,  was  usually  about  70°;  and  the  fer- 
mentation began  in  from  twelve  to  thirty-six  hours,  according  to  the  weather,  and  the  manner  in  which  it  was 

treated.  The  scum  which  rose  was  sometimes  taken  oif  every  day,  and  sometimes  it  was  allowed  to  remain 
till  the  liquor  was  about  to  be  removed  from  the  fermenting  tun.  If  the  fermentation  was  languid,  the  cover 
of  the  tun  was  kept  on,  and  the  scum  was  stirred  daily  into  the  liquor ;  if  too  rapid,  the  cover  was  taken  ofl", and  the  scum  was  removed  as  it  rose.  In  general,  tlie  best  time  for  fermenting  was  when  the  temperature  of 
the  air  is  from  5.5°  to  G0°  ;  of  course  cold  frosty  weather  is  unfit.  When  the  fermentation  h.id  become  lan- 

guid, and  was  judged  to  have  been  sufficient,  the  liquor  was  vinous,  but  sweet ;  it  was  then  carefully  skimmed, 
and  transferred  to  glass  carboys  containing  about  six  or  seven  gallons,  or  to  stone-ware  barrels  of  the  same 
size.  As  tlie  latter  are  always  more  or  less  porous,  they  should  be  warmed  thoroughly  before  a  fire,  and 
rubbed  over  with  a  mixture  of  bees'-wax  and  turpentine  (about  one  part  of  turpentine  to  three  of  bees'- wax ), and  when  this  thin  coating  is  grown  cold,  it  should  be  well  rubbed  in  with  a  hard  brush.  Instead  of  the 
usual  vent-peg,  which,  however,  answers  the  purpose,  though  requiring  more  attention,  a  more  elegant 
method  was  employed,  by  the  use  of  a  well-known  chemical  apparatus  called  tubes  of  safety,  which  are  little 
bent  glass  tubes  containing  a  drop  or  two  of  quicksilver ;  these  are  inserted  in  the  bungs,  which  arc  cemented 
down  and  covered  with  a  mixture  of  wax  and  resin.  The  fermentation  that  goes  on  in  the  cask  will  be  dis- 

tinctly shown  by  the  motion  of  the  quicksilver  in  the  tubes,  as  the  cjirbouic  acid  g-as  that  escapes  will  pass through  the  quicksilver  ;  i\nd  this  will  continue  for  some  weeks,  after  which  it  ceases.  Upon  the  whole,  the 
loss  by  fermentation  in  the  tun  is  usually  about  six  per  cent.  The  wine  should  remjiin  in  the  carboy  or 
cask  an  entire  summer,  in  order  that  the  whole  of  the  sugar  may  be  decomposed  by  the  fermentation.  Il  the 
wine  is  made  in  April,  it  is  bottled  in  the  following  March  ;  if  made  in  October,  it  is  bottled  about  the  end  of 
September,  or  a  week  or  two  later,  according  to  circumstances. 

The  wine  is  never  fined,  Mr.  Ailtin  being  of  opinion  tliat  the  light  dry  wine,  which  it  was  his  aim  to  pro- 
duce, would  be  materially  injured  by  being  deprived  of  its  tannin  through  the  actiim  of  isinglass  or  any 

similar  substance.  At  the  time  of  bottling,  the  wine  did  not  appear  to  have  any  very  sensible  fhivour,  mean- 
ing by  flavour  that  compound  sensation  of  smell  and  taste  which  characterises  the  finer  kind  of  wines ;  but 

arter  remaining  for  a  year  in  bottle,  a  flavour  resembling  elder  flowers  was  stronglv  developed,  mingled 
generally,  in  a  slight  degree,  with  that  of  prussic  acid.  When  the  jirincipal  part  of  the  wino  in  the  carboy 
had  been  run  ofTto  be  bottled,  the  remaining  p.irt  was  passed  through  a  flannel  filter ;  but  notwithstanding 
care  had  been  taken  that  the  wine  when  bottled  should  be  clear,  though  not  bright,  there  was  always  more  or 
less  of  floceulent  m.ittor  depositKl,  wliicli  required  the  bottles  to  be  set  upright  in  the  binn,  and  to  bo 
decanted  with  care.  Tlie  wine,  when  first  decanted,  was  oflen  of  a  very  pale  yellow  colour,  especially  if 

highly-flavoured  ;  but  in  an  liour  or  two  it  deepened  more  or  less,  and  at"  last  acquired  a  tint  like  that  of Bucellas,  the  prussic  acid  flavour  at  the  same  tftno  disajipeariug. 
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SuBSECT.  3.  —  General  Principles  for  the  Fabrication  of  Domestic  Wines  from  oilier  Fruits 
independent  of  the  Grape. 

3552.  Though  the  principles  described  for  making  wine  from  the  grape  are,  in  general, 
applicable  to  that  from  any  other  fruit,  yet,  from  some  diiferences  in  the  composition  of  the 
latter  from  that  of  grapes,  certain  circumstances  require  particular  attention. 

3553.  We  stated  that  grapes  alone  of  all  our  fruits  contain  tartaric  acid  xinited  to  potash, 
and  that  this  tartrate  of  potash,  though  held  in  solution  in  the  fruit,  heing  insoluble  in 
alcohol,  is  precipitated  in  a  solid  form,  called  tartar,  when  fermentation  has  converted  a 
portion  of  the  must  into  spirit ;  and  that,  consequently,  grape  wine  properly  made  is  free 
from  acid,  the  tartaric  being  the  only  one  contained  in  grapes  in  any  considerable  quantity. 
With  all  our  other  fruits  the  case  is  dlEFerent ;  they  do  not  contain  the  tartaric  acid,  but, 
instead,  they  have  chiefly  the  malic,  and  sometimes  the  acetic  and  the  citric,  all  of  which 
exist  either  in  a  free  state  or  form  salts  that  are  soluble  ;  hence  they  remain  in  the  wine 
after  it  is  made,  and  are,  to  a  certain  degree,  injurious  to  the  human  constitution.  Another 
circumstance  which  distinguishes  grapes  from  other  fruits  was  stated :  the  tartar  which  they 
contain  naturally  acts  as  a  ferment  in  the  must,  and  hence  grape  juice  ferments  sponta- 

neously ;  but  the  ferment  of  other  fruits  is  in  such  small  quantity,  that  yeast  must  be 
added  to  their  juices  to  begin  the  fermentation. 

3554.  The  art  of  making  what  is  termed  home-made  wine  in  England  is  of  no  great  anti- 
quity. Pennant  says  that  in  the  year  1635  they  began  to  make  some  from  the  raisins  or 

dried  grapes  of  Spain  and  Portugal,  and  that  one  Francis  Chamberlayne  had  succeeded 
so  well  that  he  obtained  a  patent  for  the  manufacture  of  such  wines  for  fourteen  years. 

The  author  of  the  "  Taller  "  complained  that  in  his  day  "  they  could  squeeze  Bordeaux 
out  of  the  sloe,  and  draw  Champagne  from  an  apple." 

3555.  It  must  be  evident  that  a  knowledge  of  the  chemical  composition  of  all  substances  used 
in  fermentation  is  essential  in  our  reasonings  or  experiments  made  to  ascertain  the  best 
modes  of  operation.  But,  unfortunately,  vegetable  chemistry  has  not  yet  made  sufficient 
progress,  or  chemists  have  not  considered  it  as  an  object  of  sufficient  importance,  to 
determine  with  accuracy  the  analysis  of  our  various  native  fruits.  We  are,  therefore, 
■enabled  only  to  possess  general  ideas  on  this  subject,  which,  however,  imperfect  as  they 
are,  will  assist  us  in  our  practice.  The  gooseberry  has  been  chemically  examined  by 
Dr.  John  ;  but  the  proportions  of  its  ingredients  were  not  ascertained.  It  consists  of  water, 
uncrystallisable  sugar,  bi-citrate  of  lime,  bi-citrate  of  potash,  bi-malate  of  lime,  bi-malate 
of  potash,  resin,  a  modification  of  gum,  fibrin,  ammonia  in  an  unknown  state  of  combina- 

tion, phosphate  of  lime,  and  phosphate  of  magnesia. 
Whether  great  practical  advantage  would  result  from  the  complete  analysis  of  all  our 

fruits  employed  for  the  purpose  of  making  wine,  it  is  difficult  to  say  at  present ;  but  the 
analogy  of  similar  cases  would  lead  us  to  desire  more  definite  information  on  this  subject 
than  we  yet  possess. 

3556.  Dr.  Macculloch,  in  consequence  of  successful  experiments  tvhich  he  has  made  on  this 
subject,  recommends  the  addition  of  tartar  in  preparing  the  must  of  domestic  wines  from 
other  fruits  than  grapes.  He  has  found  this  not  only  to  meliorate  the  quantity  of  the 
produce,  but  also  to  increase  the  spirit  which  a  given  quantity  of  sugar  is  capable  of 
yielding.  The  same  author  farther  observes  that  experiments  have  not  determined 
accurately  the  proper  proportion  of  tartar  that  should  be  used ;  but  as  all  wine  deposits 
tartar  with  its  lees,  it  may  be  considered  that  it  has  dissolved  as  much  as  it  can  of  this  salt 
during  the  process  of  vinification  ;  or,  in  other  words,  only  a  certain  quantity  can  remain 
in  solution  in  the  wine,  the  rest  being  precipitated  or  thrown  down  as  so  much  extraneous 
matter.  It  is  not  likely,  therefore,  he  observes,  that  we  should  err  in  adding  too  much, 
as  the  wine  will  only  keep  its  proper  proportion.  The  proportion  of  tartar  may  vary  from 
two  to  six  per  cent,  in  proportion  to  the  sweetness  of  the  fruit  and  the  quantity  of  added 
sugar ;  the  sweetest  nmst  requiring  most  tartar.  For  this  purpose  the  purified  cream  of 
tartar  may  do,  but  this  is  the  pure  hi -tartrate  of  potash  separated  from  the  fermenting 
principle,  which  is  united  with  it  as  it  falls  down  in  the  lees.  The  crude  or  unpurified 
tartar  is  better  ;  and  it  should  be  employed  in  the  same  state  in  which  it  comes  from  the 
wine  casks.  This  will  be  a  powerful  and  proper  ferment,  instead  of  the  yeast  commonly made  use  of. 

3557.  The  nmlic  acid,  which  derives  its  name  from  its  abundance  in  apples,  is  the  predo- 
minant acid  in  our  fruits,  and,  indeed,  constitutes  the  chief  dilference  between  cyder  and 

wine.  It  might  be  a  question  for  chemists  whether  some  means  might  not  be  contrived 
for  getting  rid  of  a  portion  of  the  malic  acid  which  is  so  detrimental  to  our  domestic 
wines.  Dr.  Macculloch  observes  that  perhaps  a  hint  might  be  taken  from  the  manufacture 
of  sherry  in  Spain,  in  which  lime  is  added  to  the  grapes,  which  probably  acts  in  neutral- 

ising what  portion  of  malic  acid  they  may  contain,  or  a  part  of  the  tartaric  acid. 
3558.  With  respect  to  the  proccsncs  for  producing  wine  from  our  fruits,  our  readers  will 

have  perceived,  from  what  was  said  on  making  wiuc  from  grapes,  that  dilFerent  methods 
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must  be  pursued,  according  to  the  class  of  wine  intended  to  be  made,  and  whether  they are  to  be  brisk,  dry,  or  sweet ;  and  that  no  positive  rules  can  be  given  applicable  to  all cases. 

The  manner  of  modifying  the  must  and  the  fermentation  for  each  of  these  is  the  same  as 
in  the  case  of  grape  wine,  and  we  need  not  repeat  the  general  principles,  but  refer  the 
reader  to  what  has  already  been  said  on  the  subject,  adding,  however,  a  few  remarks. 

3559.  Wine  of  the  brisk  kind  is  yenerallj/  made  here  from  gooseberries,  but  it  may  also  be 
produced  from  currants,  or  any  other  friiit,  care  being  taken  not  to  use  it  too  ripe,  and 
by  following  the  directions  already  given.  This  modification  of  wine  is  'one  of  the  most 
esteemed,  and  deservedly  so,  and  therefore  the  principles  for  forming  it  ought  to  be 
carefully  studied,  since  failure  can  only  occur  from  negligence  or  ignorance  in  the  conduct 
of  the  process. 

Sweet  wines  may  be  made  from  any  ripe  fruit,  sufficient  sugar  being  added,  and  the 
fermentation  stopped  in  time  not  to  decompose  too  much,  which  is  effected  by  racking  off 
the  wine  from  the  lees  into  a  clean  cask  ;  and  even  to  remove  what  still  remains  of  the 
ferment  by  clarifying  with  isinglass  or  white  of  eggs. 

3560.  Dry  and  light  wines,  like  Hock  and  Grave,  have  seldom  been  successfully  produced 
by  our  domestic  wine-makers,  except  from  grapes.  The  reasons  are  chiefly  that  they 
require  the  saccharine  matter  to  be  completely  decomposed  by  fermentation,  as  we  have 
already  explained ;  but  this  has  seldom  been  sufficiently  attended  to,  nor  the  subsequent 
operations  of  racking,  sulphuring,  and  fining :  too  much  sugar  has  also  in  general  been 
employed ;  from  which  they  have  turned  sour,  or  have  remained  sweet.  These  wines 
are  the  most  difficult  to  fabricate,  and  success  is  unattainable  except  all  the  circumstances 
which  we  have  pointed  out  are  accurately  attended  to.  Wines  that  are  dry  and  strong, 
such  as  Madeira  and  sherry,  are  seldom  attempted  with  our  fruits  ;  but  these  might  also 
be  made  by  increasing  the  proportion  of  sugar  and  ferment,  if  due  attention  be  paid  to 
every  part  of  the  processes.  With  respect  to  strength,  we  have  already  explained  that 
the  sugar  must  be  chiefly  depended  upon  for  giving  it. 

3561.  In  proportioning  the  sugar  according  to  the  desired  strength  of  the  wine.  Dr.  Mac- 
culloch  gives  the  following  rules :  — Two  pounds  of  sugar,  added  to  a  gallon  of  a  compound 
containing  all  the  other  ingredients  requisite  to  a  perfect  fernientation,  produce  a  liquor 

equal  in  strength  to  the  lightest  class  of  Bordeaux  white  wines.  Three  pounds'  produce 
are  equal  in  strength  to  the  wine  known  by  the  name  of  white  Hermitage ;  and  from 
four,  if  fermented  till  dry,  a  wine  resembling  in  strength  the  stronger  Sicilian  wines,  that 

of  Marsala' for  example,  or  the  Cape  Madeira,  is  produced. 3562.  One  of  the  faults  frequently  occurring  in  our  domestic  wines  is  excessive  sweetness, 
arising  from  too  large  a  proportion  of  sugar  having  been  employed  compared  with  that 
of  the  fruit  juice,  or  from  the  imperfect  fermentation  which  the  fluid  has  undergone.  If 
it  arise  from  the  first  cause,  it  is  obvious  that  the  evil  might  have  been  avoided  at  first  by 
reducing  the  quantity  of  sugar,  and  increasing  that  of  the  ferment  and  tartar :  if  it  pro- 

ceed from  the  latter  cause,  the  fermentation  might  have  been  prolonged. 
3563.  But  this  sweetness  is  often  intentional,  for  the  purpose  of  concealing  much  acidity. 

We  have  stated  that  the  wines  made  from  our  fruits  cannot  be  entirely  freed  from  the 
acids  contained  in  them,  and  that  to  cover  this,  a  super-abundant  sweetness  is  fouud 
necessary. 

We  are  prevented  from  deriving  all  the  advantage  which  we  might  from  the  natural 
sugar  existing  in  our  fruits,  because,  were  we  to  depend  upon  fruit  juice  alone,  we  should 
introduce  too  much  malic  acid  into  our  wines,  no  means  being  known  for  separating  this 
easily.  Hence  we  are  obliged  to  add  artificial  sugar  in  the  must,  and  to  dilute  it  with 
water,  that  we  may  have  sufficient  spirit  with  as  little  malic  acid  as  possible..  In  making 
currant  or  gooseberry  wine,  if  the  fermentation  was  suffered  to  go  on  till  the  whole  of  the 
saccharine  matter  was  converted  into  alcohol,  the  wine  would  be  very  acid,  there  being  then 
no  sugar  to  conceal  the  taste.  It  is  therefore  necessary  to  arrest  the  process,  during  the 
progress  of  tlie  fermentation,  long  before  the  whole  of  the  saccharine  matter  is  consumed. 
There  is  therefore  little  natural  strength  in  such  wine,  and  it  will  not  keep  long,  for  the 
remaining  free  sugar  is  converted  into  acid  by  the  slow  fenucntation,  and  the  taste  of  the 
acid  is  perceived.  Brandy  is  then  frequently  added  to  increase  the  strength  of  the  wine, 
and  to  retard  the  slow  fermentative  process,  and  consequently  the  conversion  of  the 
remaining  free  sugar  into  alcohol,  and  it  thus  hinders  the  wine  from  tasting  sour  so  soon  ; 
but  the  bad  effects  of  brandy  have  been  already  i)ointed  out. 

35G4.  But  it  is  generally  prudent  to  have  the  full  (/uantlty  of  sugar;  for  we  have  said  that 
there  is  seldom  such  a  balance  of  the  two  fermenting  substances,  the  saccharine  matter 

and  the  yeast,  that  both  are  perfectly  neutralised,  and  it  is  not  possible  always  to  deter- 
mine if  this  has  been  the  case  ;  for  the  palate  is  unable  to  detect  a  very  small  portion  of 

sugar,  as  its  taste  is  masked  by  that  of  the  wine  ;  and  the  fermenting  principle  is  still  less 
ascertainable  by  the  taste.  If  the  wine  be  sweet  after  the  fernientation,  it  is  evident  tliat 

some  sugar  remains  undecomposed,  and  that  all  the  ferment  has  been  expended.    In  this 
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case,  the  wine  will  not  turn  sour  immediately,  particularly  if  it  be  strong,  because  there 

is  no  ferment  to  carry  it  on  to  the  acetous  stage.  But  if  the  wine  be  lig-ht,  that  is,  not 
strong,  and  the  fermentation  should  have  been  carried  on  so  far  that  the  wine  is  dry,  that 
is,  not  sweet,  it  is  a  proof  that  all  the  sugar  has  been  expended  ;  there  is  then  great  danger 
of  its  passing  into  the  acetous  state,  and  becoming  vinegar.  In  this  case,  the  addition  of 
sugar  immediately  will  prevent  this  change,  as  it  will  serve  for  the  ferment  to  act  upon  ; 
but  should  the  acetous  change  have  already  begun,  sugar  will  only  accelerate,  instead  of 
retarding  it  ... 

■3565.  Another  fault  in  domestic  wines  is  excessive  sharpness ;  and  this  is  an  accident 
liable  to  happen  from  the  prevalence  of  the  malic  acid  in  our  native  fruits. 

3566.  The  proportion  of  water  to  be  used  in  the  prepared  must  is  of  great  consequence  ; 
and  Dr.  Macculloch  reprobates  the  current  practice  of  using  too  great  a  quantity,  and  too 
little  juice  of  the  fruit — a  custom  apparently  originating  in  a  misplaced  economy.  In  the 
practice  of  making  wine  from  grapes  in  the  wine  countries,  no  water  is  used,  but  the 
whole  fluid  is  composed  of  the  juice  of  the  fruit  itself ;  but  in  the  common  practice,  as 
recommended  in  the  English  domestic  receipts,  the  juice  of  the  fruit  rarely  forms  more 
than  one-third  of  the  whole  liquor,  and  often  much. less  ;  this  proportion  being  also 
fixed  without  regard  to  the  ripeness  of  the  fruit.  This  artificial  must,  thus  compounded 
of  water,  sugar,  and  juice,  contains,  in  general,  too  small  a  quantity  of  the  fermenting 
principle  so  essential  to  a  perfect  fermentation  ;  the  fermentation  is  too  slow,  and  only  a 
small  quantity  of  alcohol  can  be  the  result ;  hence  the  liquor  is  so  weak  that  it  soon 
changes  into  vinegar.  When  green  fruit  is  used,  in  which  little  exists  but  acid  and  fer- 

ment, of  which  the  former,  in  this  case,  exceeds,  bulk  for  bulk,  the  quantity  in  ripe  fruits, 
the  acid  would  generally  be  too  abundant,  and  would  require  a  dilution  with  water.  But 
in  ripe  fruits,  where  the  acid  is  reduced  in  its  proportion,  there  is  not  the  same  necessity 
for  employing  water,  and  a  smaller  proportion  of  it  wiU  be  sufficient,  and  with  advantage 
to  the  wine.  If  too  little  water  is  used,  the  juice  and  sugar  are  too  much  concen- 

trated, the  fermentation  is  brought  on  with  difficulty,  and  its  progress  is  so  slow,  that  the 
operator  will  sometimes  conceive,  from  the  time  employed,  that  it  has  continued  long 
enough  when  it  has  scarcely  commenced  ;  and  the  result  is  therefore  a  sweet  wine,  the 
fermentation  being  stopped  before  all  the  vinous  fluid  had  been  formed. 

35G7.  Good  flavour  is  a  veiy  important  quality  in  wine,  and  our  native  fruits  are  mostly 
deficient  in  this  quality ;  nor  is  what  they  do  possess  always  of  the  best  kind.  It  is 
frequently  useful,  therefore,  to  introduce  substances  for  the  purpose  of  giving  agreeable 
flavours.  Here  one  caution  may  be  of  use  :  it  is  not  to  do  too  much.  Wine  may  bear  a 
small  quantity  of  a  particular  flavour  with  advantage,  whereas  an  increase  of  the  same 
may  be  even  nauseous.  The  taste  alone  can  here  be  the  only  guide,  which  must  regulate 
experiments  and  practice.  Various  substances  are  employed  by  wine-makers  with  this 
view  :  flavours  of  elder,  cowslips,  clove-pinks,  vines,  have  all  been  occasionally  used ; 
likewise  other  flavours  may  be  obtained  from  sweet  briar,  wormwood,  walnut  leaves,  oak 
chips,  rose  water,  sweet  and  bitter  almonds,  ginger,  cloves,  and  orris  root.  The  straw- 

berry and  raspberry  have  a  high  flavour,  but  it  is  difficult  to  preserve  them  during  the 
process  of  vinification,  otherwise  we  might  have  highly-scented  wines.  The  most  con- 

venient mode  of  managing  all  these  is  to  suspend  them  in  a  linen  bag  from  the  bung- 
hole  of  the  cask  during  fermentation  ;  and  care  must  be  taken  to  taste  the  liquor 
frequently,  that  the  flavouring  ingi-edient  may  be  withdrawn  in  time.  Astringency, 
when  required,  may  be  communicated  in  the  same  way,  by  catechu  and  other  materials 
containing  tannin  or  the  astringent  principle.  An  agreeable  bitterness  may  be  given  by 
burnt  sugar,  which  is  likewise  capable  of  producing  every  variety  of  yellow  colour  that 
can  be  desired  in  these,  as  in  the  wines  of  the  grape. 

3568.  Colour  is  a  matter  of  little  comparative  moment  in  our  domestic  wines.  The 
only  fruits  of  our  own  growth  capable  of  yielding  colour  are  the  black  cherry,  straw- 

berry, black  currant,  raspberry,  mulberry,  elderberry,  and  blackberry  ;  the  latter  also 
afibrds  a  very  agreeable  flavour.  Colour  when  required  may  also  be  communicated  by 
several  dye-woods,  as  Brazil  wood,  logwood,  &c.,  also  oak  chips,  burnt  sugar,  &c.  Tlie 
astringent  principle  is  found  in  the  sloe  and  the  damson  ;  and  may,  if  required,  give  a 
roughness  like  that  of  port;  but  this  is  seldom  desirable. 

3569.  We  have  already  slated  that  it  is  necessary  to  add  yeast  or  tartar  in  fermenting 
wine  made  from  our  ordinary  fruits,  although  grape  juice  ferments  spontaneously  ;  but 
the  yeast  of  beer  should  not  be  employed  if  it  can  be  avoided,  since  it  contains  some  of 
the  bitter  of  the  hop.  It  is  best,  when  that  can  be  done,  to  employ  yeast  obtained  from  a 
former  fermentation  of  wine.  The  lees  of  grape  wine  may  be  preserved  for  this  purpose 
in  a  dried  state  ;  and  the  yeast  of  gooseberry  wine  keeps  perfectly  well  dried. 

3570.  "  It  is  a  prejudice  not  uncommon,"  Dr.  Macculloch  observes,  "  to  suppose  that  the 
mines  made  from  tlu;  fruits  of  this  country  arc  unwholesome." 
"There  iii  no  ilmilit  tliiit  they  may  occasionally  ilisagrc^e  with  imlivitluiils,  cither  from  ilcructs  in  their 

fabrication,  or  from  tlicir  unUcruoing  the  process  of  decomposition  from  pernicious  accidental  admixtures,  or 
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from  the  iil  os^ricraries  of  particular  constitutions.  But  they  are  not  necessarily  unwholesome ; "  and  he adds,  that  their  general  insalubrity,  whatever  it  may  be,  will  certainly  be  diminished  by  every  step  which  they shall  make  m  their  approach  to  the  wine  of  the  grape,  that  standard  of  perfection  to  which  they  must  all ultimately  be  relerred.  But  we  should  observe,  that  Dr.  M.icculloch  in  this  alludes  to  domestic  wiiu-s  made by  private  individuals  in  the  best  manner,  and  not  to  what  is  sold  in  shops,  of  the  manufacture  of  which  we are  ignorant. 

3571.  With  respect  to  the  wholesomeness  of  our  domestic  wines  made  from  ordinary  fruit  as 
the}'  are  commonly  manufactured  and  sold,  we  cannot  recommend  them,  considering  the 
quantity  of  free  acid  which  they  usually  contain,  and  that  their  actual  composition  is  not 
known  to  us  ;  and  though,  by  proper  management,  conducted  upon  principle,  they  may  be 
made  by  private  individuals  of  superior  quality,  yet  we  are  far  from  holding  out  the  hope 
that  they  shall,  from  our  native  fruits  alone,  independently  of  the  grape,  ever  be  the  rivals 
of  the  wines  of  foreign  countries.  But,  without  pretending  to  do  with  our  gooseberries, 
currants,  and  other  fruits  of  that  kind,  what  is  impossible,  we  might  fairly  expect  to  make 
from  them  a  class  of  useful  beverages,  as  various  at  least  as  the  fruits  from  which  they  are 
produced,  and  holding  an  intermediate  rank  between  the  more  ordinary  ones,  cyder  and 
pei-ry,  and  that  first  of  all  liquors,  the  wine  of  the  grape. 

3.'572.  The  usual  addition  of  brandy  to  our  domestic  wines  is  a  circumstance  that  deserves 
particular  consideration.  We  havt;  stated  that  the  great  radical  defect  in  this  manufac- 

ture is  using  too  small  a  quantity  of  fruit  compared  with  the  sugar  employed.  It  is  this 
circumstance  chiefly  which  renders  the  fermentative  process  incomplete,  and  thus  imparts 
the  sweet,  mawkish  taste  which  renders  our  wines  intolerable  to  many  people,  and  even 
to  all,  perhaps,  without  the  addition  of  brandy.  We  have,  when  treating  of  "  Foreign 
Wines,"  stated  the  great  prevalence  of  this  practice  in  preparing  many  wines  for  the 
English  ruarket,  and  the  bad  effects  of  it.  The  general  taste  of  this  country,  so  long  ac- 

customed to  strong  brandied  wines,  can  scarcely  relish  less  potent  beverages ;  but  the 
alleged  reason  for  introducing  spirits  into  our  domestic  wines  is  that  without  it  they  will 
not  keep  ;  but  it  has  been  shown  by  Dr.  Macculloch  that  the  necessity  of  introducing 
spirits  into  our  wines  on  this  account  is  a  mistaken  notion  j  and  that  were  they  made 
with  the  proper  quantities  of  the  materials,  and  with  due  attention  to  the  fermentation  and 
other  processes,  there  is  no  reason  why  our  wines  should  not  be  sufficiently  durable  without 
this  addition.  Independently  of  the  brandy  never  combining  completely  with  the  wine, 
and  consequently  existing  in  a  state  that  renders  it  injurious  as  a  beverage,  fine  wines  are 
invariably  spoiled  by  the  addition  of  ardent  spirits,  which  seems  to  have  the  effect  of 
slowly  decomposing  them,  and  thus  of  destroying  that  delicate,  brisk,  and  lively  flavour 
BO  eminently  possessed  by  natural  wines.  If  the  addition  of  brandy  be  thought  essential, 
either  for  keeping  or  strength,  it  should  be  done  during  the  second  fermentation  in  the 
cask,  or  the  fretting-in  process,  since  then  a  portion  at  least  of  the  spirit  will  enter  into 
permanent  combination  with  the  wine,  which  will  not  be  the  case  when  the  fermentation 
is  completed. 

3S73.  The  names  of  foreign  wines,  given  to  our  home  manvfaclures  by  dealers,  is  a  gross  fraud  upon  the 
public,  and  is  particularly  calculated  to  mislead  numerous  persons  little  acquainted  with  the  history  of  wines, 
and  who  scarcely  know  that  Calcavella,  Frontignac,  and  other  names  displayed  in  a  conspicuous  manner  in 
our  shops  belong  to  wines  of  the  Continent  which  cannot  possibly  be  made  in  Britain.  There  is  nothing 
wrong  in  endeavouring  to  imitate  the  flavour  of  these  wines ;  the  crime  is  in  not  taking  care  lest  the  purchaser 
shoiilil  lie  under  the  erroneous  impression  that  the  imitation  is  the  original  wine.  Another  circumstance  is 
obvious ;  that  as  we  do  not  know  all  the  substances  employed  in  making  these  imitations,  not  having  any 
acquaintance  with  the  chemical  skill  nor  the  honesty  of  those  who  manufacture  them,  we  run  the  greatest 
risk,  if  not  of  being  actually  poisoned,  yet  of  taking  substances  in  our  wine  extremely  deleterious  to  our  health. 
Nothing  is  more  dangerous  than  permitting  the  composition  of  our  food  or  drink  to  be  a  secret ;  and  it  must 
be  evident  that  it  has  been  a  leading  idea,  all  through  this  Work,  to  enlighten  the  public  upon  this  subject, 
and  to  induce  every  one  to  perceive  the  necessity  of  understanding  accurately  the  nature  of  what  is  so 
important  to  our  health,  <nnd,  consequenrly,  our  happiness.  Those  who  are  desirous  of  ascertaining  how 
nearly  our  domestic  wines  may  be  made  to  imitate  those  of  foreign  growth,  will  be  safe  if  they  make  the  trials 
themselves,  guided  by  their  own  skill  in  chemistry,  or  that  of  some  chemical  friend  ;  and  experiments  of  this 
kind,  conducted  with  care,  will  highly  deserve  being  laid  before  the  public.  We  would  strongly  recommend 
all  those  who  turn  their  attention  to  the  subject  to  possess  themselves  of  the  theoretical  principles  which  vie 
have  endeavoured  to  render  familiar  and  easy  to  bo  comprehended,  as  this  cannot  fail  to  light  them  in  their 
path  in  making  experiments  and  trials  in  making  wine.  Some  knowledge  of  the  elements  of  chemistry  will 
be  of  the  greatest  use  in  enabling  them  to  vary  their  practice  as  circumstances  may  require. 

3574.  We  have  now  given  a  sketch  of  the  leading  facts  lehich  are  necessan/  to  be  known  in 
the  art  of  making  domestic  wines;  but  as  ice  are  convinced  that  there  are  many  persons  who 
will  not  take  the  trouble  of  studying  these  with  sufficient  attention,  who  yet  would  be  desirous 
of  attempting  to  fabricate  some  home-made  wines  in  the  usual  manner  by  following  a 
receipt,  we  feel  it  necessary  to  add  some  receipts  of  this  kind,  collected  from  tlie  best 
sources. 

SunsECT.  4.  —  Gooseberry  Wine. 

3575.  The  gooseberry  is  one  of  our  fruits  most  commonly  used  amongst  us  for  domestic 
wine,  and,  if  managed  judiciously,  may  produce  au  excellent  brisk  wine,  which  is  likewise 
the  readiest  made,  and  the  cheapest.  For  this  purpose  the  fruit  may  be  used  in  the  unripe 

state  ;  and  wine  so  prepared,  by  judicious  management,  conies  often  so  near  to  real  Cham- 
pagne as  not  to  be  distinguished  except  by  those  much  accustomed  to  the  French  wine. 

It  is  difficult,  however,  to  get  quite  rid  of  a  peculiar  flavour  derived  from  the  gooseberry, 
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•which  is  most  developed  in  the  ripe  fruit,  and  is  less  perceptible  in  the  immature  state. 
This  flavour  resides  in  the  skins  alone,  and  therefore  some  employ  the  expressed  juice 
only ;  but  it  must  be  observed  that  the  produce  is  thus  rendered  nearly  tasteless,  which, 
however,  is  not  so  bad  as  an  offensive  flavour ;  but  a  certain  proportion  of  the  skins  is 
observed  not  to  injure,  but  to  communicate  a  flavour  that  is  rather  agreeable. 

3576.  Various  proportions  of  fruit  and  sugar  are  given  in  different  receipts;  but 
Dr.  Macculloch  observes,  that  the  quantity  of  fruit  is  usually  too  small,  and  the  ferment- 

ation is  generally  so  imperfect,  that  the  wine  is  left  disagreeably  sweet. 
3577.  From  the  ripe  gooseberries  having  more  saccharine  matter,  sweet  and  dry  wines 

may  be  produced ;  but  these  are  ill-flavoured,  particularly  if  the  husk  is  not  carefully 
excluded;  which  contains  more  flavom-ing  substance  in  proportion  to  its  ripeness. 

Gooseberry  wine,  properly  made,  is  perfectly  durable,  as  much  so  as  Champagne  of 
corresponding  strength,  provided  equal  care  be  taken  in  the  bottling,  cellarage,  and  other 
management,  all  of  these  being  circumstances  in  which  our  domestic  fabricators  are  too 
apt  to  fail. 

3578.  Dr.  Macculloch's  receipt  for  making  gooseberri/  wine  "  The  fruit  must  be  selected  before  it  has shown  the  least  tendency  to  ripen,  but  about  the  time  when  it  has  nearly  attained  its  full  growth.  The  par- 
ticular variety  of  gooseberry  is  perhaps  indifferent ;  but  it  will  be  advisable  to  avoid  the  use  of  those  which  in 

their  ripe  state  have  the  highest  flavour.  The  green  Bath  is  perhaps  among  the  best.  The  smallest  should 
be  separated  by  a  sieve  properly  adapted  to  this  purpose,  and  any  unsound  or  bruised  fruit  rejected,  while  the 
remains  of  the  blossom  and  the  fruit-stalk  should  be  removed  by  friction  or  other  means.  Forty  pounds  of 
such  fruit  are  then  to  be  introduced  into  a  tub  carefully  cleaned,  and  of  the  capacity  of  fifteen  or  twenty  gal- 

lons, in  which  it  is  to  be  bruised,  in  successive  proportions,  by  a  pressure  sufficient  to  burst  the  berries,  without 
breaking  the  seeds  or  materially  compressing  the  skins.  Four  gallons  of  water  are  then  to  be  poured  into  the 
vessel,  and  the  contents  are  to  be  carefully  stirred  and  squeezed  in  the  hand  until  the  whole  of  the  juice 
and  pulp  are  separated  from  the  solid  matters.  The  materials  are  then  to  remain  at  rest  from  six  to  twenty- 
four  hours,  when  they  are  to  be  strained  through  a  coarse  bag  by  as  much  force  as  can  conveniently  be  applied 
to  them.  One  gallon  of  fresh  water  may  afterwards  be  passed  through  the  rniirc,  for  the  purpose  of  removing 
any  soluble  matter  which  may  have  remained  behind.  Thirty  or  twenty-five  pounds  of  white  sugar  are  now  to 
be  dissolved  in  the  juice  thus  procured,  and  the  total  bulk  of  the  fluid  made  up  with  water,  to  the  amount  of 
ten  gallons  and  a  half.  If  I  name  two  quantities,  it  is  because  the  fruit  itself  varies  in  quality,  and  it  depends 
on  the  operator  to  distinguish.  The  old  receipts  allow  forty  pounds,  of  which  the  consequence  is,  invariably, 
a  sweet  wine,  while  it  fails  of  being  brisk  in  nine  out  of  ten  cases.  And  the  smaller  proportion  here  given  will 
most  frequently  insure  a  brisk  wine,  if  the  operator  will  but  attend  to  the  progress  of  the  fermentation,  and 
the  treatment  as  formerly  described.  The  liquor  thus  obtained  is  the  artificial  must  which  is  equivalent  tf» 
the  juice  of  the  grape,  that  is,  made  to  resemble  it  .is  nearly  as  possible.  It  is  now  to  be  introduced  into  a  tub 
of  sufficient  capacity,  over  which  a  blanket  or  similar  substance,  covered  by  a  bo.ird,  is  to  be  thrown,  the 
vessel  being  placed  in  a  temperature  varying  from  .i5°  to  C0°  of  Fahrenheit's  thermometer.  Here  it  may 
remain  for  twelve  or  twenty-four  hours,  according  to  the  symptoms  of  fermentation  which  it  may  show,  and from  this  tub  it  is  to  be  drawn  ofTinto  the  cask  in  which  it  is  to  ferment.  When  in  the  cask  it  must  be  filled 
nearly  to  the  bung-hole,  that  the  scum  which  arises  may  be  thrown  out.  As  the  fermentation  proceeds,  and 
the  bulk  of  the  liquor  in  the  cask  diminishes,  the  superfluous  portion  of  must,  which  was  made  for  this  express 
purpose,  must  be  poured  in,  so  as  to  keep  the  liquor  still  near  the  bung-hole.  When  the  fermentation  becomes 
a  little  more  languid,  as  may  be  known  by  a  diminution  of  the  hissing  noise,  the  bung  is  to  be  driven  in,  and 
a  hole  bored  by  its  side,  into  which  a  wooden  peg,  called  the  spile,  is  to  be  fitted.  After  a  few  days  this  peg 
is  to  be  loosened,  that,  if  any  material  quantity  of  air  has  been  generated,  it  may  have  vent.  The  same  trial 
must  be  made  after  successive  interv  als,  and  when  there  appears  no  longer  any  danger  of  extensive  expansion, 
the  spile  may  be  permanently  tightened. 

"  The  wine  thus  made  must  remain  over  the  winter  m  a  cool  cellar,  as  it  is  no  longer  necessary  to  provoke the  fermenting  process.  If  the  operator  is  not  inclined  to  bestow  any  further  labour  or  expense  on  it,  it  may 
be  examined  in  some  clear  and  cold  day  towards  the  end  of  February  or  beginning  of  IVIarch,  when,  if  fine,  as 
it  will  sometimes  be,  it  may  be  bottled  without  further  precautions.  To  ensure  its  fineness,  however,  it  is  a 
better  practice  to  decant  it,  towards  the  end  of  December,  into  a  fresh  cask,  so  as  to  clear  it  from  the  first 
lees.  At  this  time,  also,  the  operator  will  be  able  to  determine  whether  it  is  not  too  sweet  for  his  views.  In 
this  case,  instead  of  decanting  it,  he  will  stir  up  the  lees  so  as  to  renew  the  fermenting  process,  taking  care also  to  increase  the  temperature  at  the  same  time.  At  whatever  time  the  wine  has  been  decanted,  it  is  to  be fined,  in  the  usual  way,  with  isinglass.  Sometimes  it  is  found  expedient  to  decant  it  a  second  time  into  a  fresh 
cask,  and  ag.iin  to  repeat  the  operation  of  fining.  All  these  removals  should  be  made  in  clear,  dry,  and,  if possible,  cold  weather.  In  any  case  it  must  be  bottled  during  the  month  of  March.  The  wines  thus  produced will  generally  be  brisk,  and  similar  in  its  qualities  (flavour  excepted)  to  the  wines  of  Champagne,  with  the strength  of  the  best  Sillery,  if  the  larger  proportions  of  sugar  have  been  used,  but  resembling  the  inferior kmds  with  the  smaller  allowance.  Inattention,  or  circumstances  which  cannot  always  be  controlled,  will sometimes  cause  it  to  be  sweet  and  still,  at  other  times,  to  be  dry.  In  the  former  case  it  may  be  manufac- 

tured the  following  seiison,  by  adding  to  it  that  proportion  of  juice  from  fresh  fruit  which  the  operator's  judg- ment may  dictate,  and  renewing  the  fermentation  and  subsequent  treatment  as  before.  In  the  latter  case,  as Its  briskness  can  never  be  restored,  it  must  be  treated  as  dry  wine  by  decanting  into  a  sulphured  cask,  when it  must  be  fined  and  bottled  in  the  usual  manner.  Such  dry  wines  are  occasionally  disagreeable  tp  the  taste 
years'^''      Of  second  year,  but  are  much  improved  by  keeping ;  nor  ought  they  to  be  drunk  under  five  or  six 

3579.  On  comparing  this  receipt  with  others,  it  may  be  proper  to  remark,  that  white 
sugar  is  recommended,  whereas  some  use  raw  sugar,  which  is  much  inferior.  Here  the 
fermentation  is  performed  in  the  cask  ;  others  ferment  in  an  open  tub  for  several  days, 
thus  losing  much  carbonic  acid,  skimming  off  the  yeast  as  it  forms  :  they  then  put  the 
liquor  into  a  cask,  where  the  fermentation  is  renewed,  the  yeast  which  runs  out  at  the 
bung-hole  being  cleared  away  as  it  rises.  When  this  fermentation  has  ceased,  they  add brandy  and  sometimes  honey,  a  practice  which  is  condemned  by  Dr.  Macculloch. 

3580.  Mr.  Donovan's  process  for  making  wine  from  ripe  gooseberries  "  Althougli  tho  fruit  should  have been  rod,  the  wme  will  not  be  so  ;  its  tint  will  be  a  ficsh  colour,  for  the  red  colouring  matter  is  precipitated during  the  process.  The  wine  will  not  be  quite  so  good  as  that  from  unripe  fruit,  at  least  it  will  require  i far  longer  time  to  ameliorate  to  the  same  degree  of  goodness.  Ten  gallons  of  gooseberries  are  to  be  bruised m  a  tub,  and  left  so  lor  twenty-four  hours.  The  pulp  thus  prepared  is  to  he  introduced,  either  at  once  or  In successive  portions,  into  a  hair  cloth  or  canvas  bag,  and  submitted  to  pressure.  The  matter  remaininir  in the  bag  IS  to  be  returned  into  the  tub,  and  live  gallons  of  tolerably  hot  water  are  to  be  pourod  on-  the  wholo 
18  to  be  well  mixed  up.    After  thus  remaining  in  the  tub  well  covered  lor  about  twelve  hours.tlie'matter  is  to 
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bo  pressRd  tlirougli  the  bag,  and  tlie  liquor  obtained  Is  to  be  mixed  with  the  original  juice.  The  solid  matter 
of  tlie  fruit  is  then  worth  very  little,  and  may  be  thrown  away.  "i.iiicr In  every  live  gallons  of  tlie  liquor,  consisting  of  the  mixture  of  the  original  juice  with  the  infusion  twelve pounds  of  white  sugar  are  to  be  dissolved  perfectly.  If  the  liquor  be  now  left  to  itself,  it  will  after  some hours,  show  symptoms  of  a  commencing  fermentation.  In  proportion  as  the  fruit  is  ripe,  the  temperature  of the  weatlier  ought  to  lie  high.  Should  it  be  very  cool  weather,  the  liquor  should  be  placed  near  the  Qre  If the  gooseberries  were  unripe,  or  just  ripening,  the  fermentation  will  take  place  at  a  lower  temperature  and with  more  activity.  ' 
The  progress  of  the  fermentation  should  be  frequently  ascertained  by  tasting  the  liquid  it  becoming  con- tinually loss  sweet  until  at  length  the  sweetness  totally  disappears  ;  at  tills  period  the  fermentation  is  complete When  the  fruit  has  been  over  ripe,  or  when  the  weather  is  remarkably  cool,  the  last  portions  of  sugar  remain a  long  time  unaltered,  and  the  fermentation  is  suspended.  Placing  the  containing  vessel  near  the  fire  will always  renew  the  fermentation  ;  so  long  as  this  degree  of  heat  is  kept  up  the  fermentation  will  proceed.  When the  quantity  of  wine  under  fermentation  is  very  considerable,  it  will  generally  keep  up  its  own  temperature. Should  the  season  be  so  warm,  and  the  fermentation  so  rapid  as  to  excite  fears  of  souring,  which,  however,  cm never  happen  while  the  quantity  is  so  small  as  ten  or  twenty  gallons  in  each  fermenting  tub,  we  can  readily avert  the  danger  by  racking  ofTlrom  the  lees,  having  first  skimmed  off  the  head  of  yeast. 
When  the  fermentation  has  totally  ceased,  the  wine  is  to  be  racked  off  as  clear  as  it  can  be  procured.  To every  five  gallons  of  it  two  quarts  of  brandy  or  good  old  malt  spirit  are  to  be  added,  well  mixed  and  left  to 

settle  ;  for  tlie  spirit  causes  a  separation  of  Hocks  which  previously  had  been  in  solution.  After  subsidence 
for  perhaps  a  month,  the  clear  liquor  is  to  be  cautiously  drawn  off,  introduced  into  a  cask  which  it  just 
fills,  and  set  by  in  a  cool  cellar  for  a  great  length  of  time.  It  is  seldom  th.-it  the  impatience  and  curiosity  of inexperienced  makers  of  domestic  vines  for  family  use  can  brook  the  delay  of  keeping  the  wine  long  enough 
to  mellow  sufficiently.  The  wine  just  described  will  require  five  years  at  least  to  be  in  its  best  condition,  and 
must  have  been  kept  in  wood  all  that  time ;  it  may  then  be  bottled.  A  much  shorter  time  will,  however, 
render  it  tolerable." 

SuBSECT.  5.  —  Currant  Wine. 

3581.  Three  varieties  of  currants  are  employed  in  making  wine,  white,  red,  and  black  ; 
but  the  two  first  are  most  common.  The  wines  from  the  white  and  red  sorts  differ  a 
little  from  each  other  in  colour,  and  also  in  flavour.  With  proper  management,  they  are 
capable  of  producing  a  wine  analogous  to  the  lighter  wines  of  the  grape,  according  to  Dr. 
MaccuUoch,  "  not  easily  to  be  distinguished  from  the  Colares  of  Portugal,  which,  although 
not  in  the  first  class,  is  certainly  superior  to  most  of  our  domestic  wines."  A  principal 
defect  in  currant  wine,  as  commonly  made,  arises  from  too  small  a  quantity  of  the  fruit 
being  used,  and  of  course  too  much  sugar  and  water.  On  tliis  account,  and  from  the  im- 

perfect fermentation,  these  wines  are  usually  too  sweet,  and  from  a  natural  bad  flavour  in 
the  husks,  which  are  often  kept  in  the  must,  a  mawkish  taste  is  induced.  By  increasing 
the  quantity  of  fruit,  which  is  generally  used  only  in  the  same  proportion  as  in  gooseberry 
wine,  and  avoiding  the  use  of  the  husks,  the  flavour  and  quality  of  the  wine  are  materially 
improved. 

At  present,  only  sweet  wines  are  generally  made  from  currants  ;  but  dry  wines  may  also 
be  fabricated  from  this  fruit  by  the  methods  already  pointed  out ;  for  these  the  fruit 
should  be  ripe. 

Brisk  wine  may  also  be  made,  and  then  a  proportion  of  unripe  fruit  should  be  intro- 
duced. The  use  of  tartar,  likewise.  Dr.  MaccuUoch  is  of  opinion,  would  be  advantageous, 

and  would  correct  a  defect  not  uncommon,  that  of  having  an  ammoniacal  taste. 
Another  improvement  has  been  put  in  practice  with  success,  not  only  in  making  cuiTant 

wine,  but  in  all  those  wines  produced  from  fruits  of  which  the  flavour  is  either  bad,  or 

which  have  little  or  no  flavour;  this  is  hy  boiling  </iey>?«<j'M(ce  previously  to  fermentation. From  this  treatment  many  tasteless  fruits  acquire  a  flavour,  and  many  bad  flavours  are 
converted  into  agreeable  ones.  This  is  particularly  remarkable  in  the  case  of  the  black 
currant,  which,  though  harsh  in  its  natural  state,  acquires  by  boiling  a  powerftd,  and 
to  most  persons,  an  agreeable  flavour.  Wine  made  from  tliis  fruit  in  the  raw  state  has  no 
particular  property,  whereas  that  of  the  boiled  may  be,  by  careful  management,  brought 
to  resemble  some  of  the  best  of  the  .sweet  Cape  wines.  The  boiling  must  not  be  too  long 
continued,  as  this  degree  of  heat  tends  to  coagulate  and  precipitate  the  ferment,  and  thus 
render  it  inefi^ective.  Some  artificial  ferment  is  generally  necessary  with  boiled  juice. 
Great  care  must  be  taken  in  separating  the  stalks ;  and  if  the  skins  and  solid  matter  are 
fermented  in  the  vat,  they  must  not  at  all  events  be  introduced  into  the  casks.  Many 

persons  put  the  pure  juice  into  the  casks  at  once,  strained,  without  any  previous  ferment- ation in  the  vat. 

Iteceiptfor  white  currant  wine  Bruise  forty  pounds  of  fruit  in  a  tub  of  the  capacity  of  fifteen  or  twenty 
g.illon8,  and  add  to  it  four  gallons  of  water.  Stir  the  whole  well,  and  squeeze  till  the  pulp  is  thdroughly 
separated  from  the  skins.  Leave  these  materials  at  rest  for  about  twelve  hours,  and  then  strain  them  through 
.1  canvas  bag  or  fine  hair  sieve,  .ind  pass  one  gallon  of  fresh  water  through  the  marc.  Dissolve  thirty  or 
twenty-five  pounds  of  white  sugar  in  the  juice  tliiis  obtained,  and  make  up  the  whole  qn.mtity  by  an  addition 
often  gallons  and  a  half  of  water.  The  proportion  of  sug.ir  here  given  is  for  a  brisk  wine  ;  if  a  sweet  wine  is 
required,  there  must  be  forty  pounds  of  sugar.  White  sugar  is  recommended  as  much  the  best ;  if  moist 
sugar  be  used,  somewhat  more  will  be  necessary.  The  must  being  now  prepared,  the  fermentation  and  sub- 

sequent treatment  must  be  exactly  the  same  as  for  gooseberry  wine,  and  the  reader  may  therefore  refer  to 

"'?f  brandy  is  to  be  added.  It  should  be  added  towards  the  end  of  the  fermentation  in  the  cask.  For  the  above qu.intity,  some  will  put  in  a  quart  of  brandy  alone  ;  others  first  mix  it  with  honey.  ,  ,  . 
Whether  the  wine  should  be  racked  oirfrom  the  ley  at  the  end  of  six  months,  rut  into  a  fresh  ca.«k  for  six 

months  longer  before  It  is  bottled,  or  be  fluffered  to  remain  the  whole  time  in  the  lees,  must  depend  upon  the 
state  of  the  wlno,  according  to  the  principles  explained  above.  The  bottling  should  be  carcftilly  attended  to. 
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Another  reccipl.  — White  currants  nine  gallons,  white  gooseberries  one  gallon,  white  sugar  twenty-five 
pounds,  white  tartar  an  ounce,  bitter  almonds  two  ounces,  water  nine  giillons,  brandy  one  gallon. 

3,'i8'i  Mr.  Carnell'.i  receipt  for  making  red  currmit  wine. — Bruise  ciglit  gallons  of  n^d  currants  with  one 
quart  of  raspberries.  Press  out  the  juice,  and  to  the  residuum,  after  pressure,  add  eleven  gallons  of  cold  water. 
Add  two  pounds  of  beet  root,  sliced  iis  thin  as  possible,  to  give  colour,  and  let  them  infuse,  with  frequent 
mixture,  for  twelve  hours  ;  then  press  out  the  liquor  as  belore,  and  add  it  to  the  juice.  Next  dissolve  twenty 
poimds  of  raw  sugar  in  the  mixed  liquor,  and  three  ounces  of  red  tartar  in  fine  powder.  In  some  hours  the 
fermentation  will  commence,  which  is  to  be  managed  according  to  the  details  given  for  gooseberry  wine,  and 
the  principles  we  have  stated  previously.  When  the  fermentation  is  completely  over,  add  one  gallon  of 
brandv  :  let  the  wine  stand  for  a  week,  then  rack  off,  and  let  it  stand  for  two  months.  It  may  now  be  finally 
racked  off,  bunged  up  in  the  cask,  and  set  by  in  a  cool  cellar,  for  as  many  years  as  may  be  required  to  ame- liorate it. 

3583.  Black  currant  wine  may  be  made  In  the  same  manner,  using  six  gallons  of  black  currants,  three  gal- 
lons of  strawberries,  twenty-five  pounds  of  raw  sugar,  four  ounces  of  red  tartar,  ten  gallons  of  cold  water,  and 

three  quarts  of  brandy. 

SuBSECT.  6.  —  Elderberry  Wine. 

3584.  The  elderberry  is  well  adapted  for  the  production  of  wine.  Its  juice  contains  a 
considerable  portion  of  the  principle  necessary  for  a  vigorous  fermentation,  and  its  beau- 

tiful colour  communicates  a  rich  tint  to  the  wine  made  from  it.  It  is,  however,  deficient 
in  sweetness,  and  therefore  demands  an  addition  of  sugar. 

There  are  several  methods  of  making  this  wine.  The  following  are  some  of  the  most 
approved  receipts :  — 

3.58.5.  Take  one  gallon  of  ripe  elderberries  and  one  quart  of  damsons  or  sloes  for  every  two  gallons  of  wine 
to  be  made.   Boil  the  fruit  in  about  half  the  quantity  of  water  till  they  burst,  breaking  them  frequently  with 
a  stick.    Strain  the  liquor,  and  return  it  to  the  copper.   To  produce  eiglitecn  gallons  of  wine  twenty  gallons 
of  this  liquor  is  necessary  ;  and  for  whatever  quantity  the  liquor  falls  short  of  this,  water  must  be  added  to 
make  up.   Boil  this  together  with  fifty-six  lbs.  of  coarse  moist  sugar  for  half  an  hour,  and  it  is  to  be  fer- 

mented in  the  usual  manner  when  sufficiently  cooled,  and  then  it  is  to  be  tunned,  or  put  into  the  cask.  Put 
I  now  into  a  muslin  bag  a  pound  and  a  half  of  ginger  bruised,  a  pound  of  allspice,  two  ounces  of  cinnamon,  and 
I  four  or  six  ounces  of  lions  ;  suspend  the  bag  with  the  spice  in  the  cask  by  a  string  not  long  enough  to  let  it 
I  touch  the  bottom  ;  let  the  liquor  work  in  the  cask  for  a  fortnight,  and  fill  up  in  the  usual  manner.  The  wine 
'  will  be  fit  to  tap  in  two  months,  and  is  not  improved  by  keeping,  like  many  other  wines.   Elderberries  alone 
I  may  be  used. 

3586.  Anotlier  method. —  Elderberries  ten  gallons,  water  ten  gallons,  white  sugar  forty-five  pounds,  red 
I  tartar  eight  ounces,  fermented  with  yeast  in  the  usual  manner.    When  in  the  cask,  ginger  root  sliced  or  all- 
•  spice  four  ounces,  bitter  almonds  three  ounces,  suspended  in  a  bag,  may  be  allowed  to  infuse  in  the  liquor 
1  while  it  is  fermenting  ;  they  are  then  to  be  removed.  Brandy  may  he  added  or  not.  When  the  wine  is  clear, 
1  which  will  be  in  about  three  months,  it  may  be  drawn  off  from  the  lees,  and  bottled.  The  spices  may  be 
1  varied  according  to  taste. 

SuBSECT.  7.  —  Cherry  Wine. 
3587.  An  excellent  wine  may  be  made  from  cherries  Pick  Morello  cherries,  not  over  ripe,  from  their 

i  stalks ;  niiash  them  in  a  mortar  and  pan  to  detach  the  pulp  without  bruising  the  stones,  and  suffer  the  mass 
t  to  stand  twenty-four  hours.  Press  the  pulp  through  a  coarse  hair  sieve,  and  to  every  three  gallons  add  from 
.  eight  to  nine  pounds  of  loaf  sugar.  Put  the  mixture  into  a  cask,  add  yeast,  and  sulTcr  it  to  ferment ;  then 
r  rack  the  wine  from  its  lees  as  soon  as  it  becomes  clear.  Some  persons  crack  the  stones,  and  hang  them  with 
t  the  bruised  kernels  in  a  bag  suspended  from  the  bung-holes  in  the  cask,  during  the  fermentation  of  the  wine, 
>  which  thus  acquires  a  nutty  flavour.  Mr.  Tooke  informs  us  that  they  make  a  good  deal  of  this  wine  in  Russia, 
land  that  they  add  some  honey  to  the  cherries. 

3-588.  Damson  or  black  cherry  wine —  Infuse  together  for  twenty-four  hours  eight  gallons  of  the  fruit, 
p  eleven  gallons  of  warm  water,  thirty  pounds  of  sugar,  six  ounces  of  red  tartar,  breaking  the  fruit  as  in  the 
cease  of  the  elderberries.  Break  one-eighth  part  of  the  cherry-stones,  and  add  them  to  the  marc.  Strain  and 
f  ferment  as  usual.    The  rest  of  the  process  as  in  currant  wine. 

3589.  French  method  qf  making  cherry  wine  Bruise  together  fifteen  pounds  of  cherries  not  quite  ripe,  and 
I  two  of  currants  ;  add  two-thirds  of  the  cherry  kernels.  Put  the  whole  in  a  small  cask  with  a  quarter  of  a 
ppound  of  sugar  to  each  quart  of  juice.   Let  the  cask  stand  in  sand,  and  cover  the  bung  lightly  while  it  is 
•  working,  which  will  occupy  nearly  three  weeks.  The  cask  should  be  of  the  size  just  to  hold  the  juice,  or  the 
latter  must  be  made  up  in  the  above  proportions  to  the  size  of  the  cask,  as  it  is  necessary  it  should  be  full. 

1.  Carry  on  the  fermentation  in  the  usual  manner,  as  in  grape  or  gooseberry  wine.  When  the  fermentation  is 
oover,  bung  up  the  cask,  and  in  about  two  months  the  wine  will  be  fit  to  be  drawn  off  and  bottled. 

SuBSECT.  8. — Mxdberry  Wine. 

3-590.  Gather  the  mulberries  before  they  are  quite  ripe,  bruise  them  in  a  tub,  and  to  every  quart  of  the 
tbruised  berries,  put  the  same  quantity  of  water.  Let  the  mixture  stand  for  twenty-four  hours,  and  then 
•'Strain  it  through  a  coarse  sieve  ;  having  added  to  every  gallon  of  the  diluted  juice  three  or  four  pounds  of ^  sugar,  allow  it  to  ferment  in  the  usual  manner ;  when  fine  in  the  cask,  bottle  it. 

SuBSECT.  9. — Apricot  Wine. 
3-591.  Take  apricots  when  nearly  ripe,  remove  the  stones,  and  bruise  the  pulp  in  a  mortar.  To  eight 

pounds  of  the  pulp  add  a  quart  of  water  ;  allow  the  mixture  to  stand  for  twenty-fonr  hours,  and  then  squeeze 
out  the  juice  ;  .-idd  to  every  g.allon  of  it  two  pounds  of  loaf  siigar  ;  put  it  into  a  cask  and  ferment  it,  and  when perfectly  clear  bottle  it.   Peach  wine  may  be  made  in  a  similar  manner. 

SnBSECT.  10.  —  Strawberry  or  Ra.ipberry  Wine. 
3-592.  Bruise  .md  press  out  the  juice  of  either  fruits.  Pour  on  the  marc  seven  gallons  of  water  ;  infuse  for 

liwclve  hours,  and  press  out  the  liquor ;  add  this  liquor  to  the  juice,  and  mix  them  with  six  gallons  of  cyder. 
(Dissolve  in  the  mixture  sixteen  pounds  of  raw  sugar,  and  three  ounces  of  powdered  red  tartar,  and  then  set 
tit  to  ferment  in  the  usual  manner.  Pare  the  rinds  of  two  lemons  and  of  two  oranges,  and,  together  with 
lithe  juice,  throw  them  into  the  fermenting  tub,  and  take  out  the  rinds  wlien  the  fermentation  is  over.  Three 
jrgallons  of  brandy  may  be  added.  In  making  raspberry  wine  a  gallon  of  red  and  white  currant  juice  should 
i>oe  added,  and  an  equal  qu.intity  of  water  left  out. 
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SuBSECT.  II. —  Cyder  While  Wine. 

SiiM  Mix  sixtcpti  giillons  of  apple  juice,  sixteen  pounds  oflinney,  four  ounces  of  while  tartar  ;  cncloso  in .1  bag  one  ounce  each  ol  cinnamon,  cloves,  and  mace,  and  suspend  it  in  the  mixture  while  fermcntinK.  Wlicn tlic  lermentatiou  is  complete  add  one  gallon  of  rum. 

^  Sdbsect.  12.  —  Cowslip  Wine. 
3594.  Boil  together  seven  pounds  of  moist  sugar,  two  gallons  .md  a  half  of  water,  and  two  ounces  of  hops Pare  the  rinds  of  eight  lemons  or  .Seville  oranges,  or  a  part  of  each  ;  pour  the  boiling  liquor  over  thcra  ■  when this  is  cool,  squeeze  the  juice  over  it,  and  add  this  to  tlie  liquor.  Ferment  the  wliule  with  ye.ast  in  the  usual way,  and  put  it  into  the  cask.  Gather  cowslip  flowers  on  a  fine  day,  picking  out  can-fully  all  stalks  and leaves.  Put  into  the  cask  of  wine  as  much  of  the  flowers  .is  would  be  a  quart,  when  fresli  gathered,  for  each gallon  ;  stir  them  well  till  they  sink.  Dissolve  three  ounces  of  isinglass  in  a  little  of  the  wine,  and  return  it to  the  rest  to  fine ;  in  a  few  days  bung  it  up  close.  In  six  months  the  wine  will  be  fit  to  bottle,  hut  will 

improve  by  bemg  kept  longer  ui  the  cask.  By  managing  as  above,  the  wine  will  be  fined  in  the  casks,  and 
wdl  be  as  good  from  the  cask  as  if  bottled,  which  is  a  great  saving  of  trouble.  The  cowslip  flowers  may  be dried  and  kept  in  bags  till  they  are  wanted,  and  will  do  as  well  as  fresh. 

SuBSECT.  13.  —  Orange  Wine. 

3596.  Seville  oranges  are  used  for  this  purpose;  they  are  best  in  March.  For  eighteen  gallons  of  wine, 
half  a  chest  of  oranges  are  required.  Pare  the  rinds  from  about  a  dozen  or  two  dozen,  as  more  or  less  of  the 
bitter  will  bo  agreeable  ;  pour  over  this  a  quart  or  two  of  boiling  water,  and  after  letting  this  stand  for  twelve 
hours,  strain  off  the  water  which  extracted  much  of  the  essential  oil  of  the  oranges.  T.ike  the  peel  ofl" 
entirely  from  the  remainder  of  the  oranges,  squeeze  the  juice  through  a  bag  or  a  sieve,  and  put  it 
into  a  cask  with  about  forty-five  pounds  of  white  sugar,  or  fifty-five  of  the  best  'moist  sugar.  Soak  the pulp  in  water  for  twenty-four  liDurs,  and  after  straining  this,  add  it  to  the  cask.  Uepeat  this  several  times 
till  the  cask  is  full  ;  stir  the  whole  well  with  a  stick  till  the  sugar  is  dissolved  ;  then  set  it  to  ferment.  The 
fermentation  is  slower  than  with  currant  wine,  but  may  be  heard  hissing  for  several  weeks  ;  when  this  sub- 

sides, close  the  bung-hole,  and  proceed  as  in  the  case  of  gooseberry  wine.  Some  add  brandy.  The  wine requires  to  be  kept  in  the  cask  a  year  before  it  is  bottled. 

SiTBSECT.  14.  —  Birch  Wine. 

359G.  A  wine  was  formerly  made  from  the  sap  of  the  birch  tree,  though  now  it  is  scarcely  known.  The  sap 
contains  so  much  saccharine  matter  as  to  be  fermented  ;  it  is  to  be  obt.iined  in  the  month  of  March,  when  it 
begins  to  ascend,  l)y  boring  a  hole  in  each  tree  about  a  foot  from  the  ground,  large  enough  to  admit  a  faucet, 
which  is  to  bo  inserted.  The  sap  will  flow  for  several  days  into  a  vessel  placed  to  receive  it,  without  injuring 
the  tree.  Having  obtained  as  much  as  is  proper,  the  hole  should  be  stopped  with  a  peg.  To  a  gallon  of  this 
sap,  add  a  quart  of  honey,  or  two  pounds  and  a  half  of  sugar,  and  boil  them  together,  stirring  the  whole ;  add 
also  two  ounces  of  hops  for  every  nine  gallons,  a  few  cloves,  and  a.  rind  or  two  of  lemons.  Ferment  this  with 
yeast,  transfer  it  to  the  cask,  refine  it  with  isinglass,  and  proceed  as  in  the  other  cases.  In  about  two  months 
the  wine  may  be  bottled,  and  in  two  months  more  it  will  be  fit  for  use.    It  will  improve  by  keeping. 

Birch  ii'ine  has  been  made  from  an  open  grove  of  about  100  bt'rch  trees^  near  Overton  Hatty  for  sixty  or seventy  years  past.  Thirty  trees  or  more  are  tapped  in  a  season,  about  six  or  eight  inches  above  the  ground, 
to  March.  A  piece  of  bark  about  three  quarters  of  an  inch  in  diameter  is  cut  out  with  a  gouge,  and  the  wood 
penetrated  an  inch  or  more ;  an  iron  spout  is  then  driven  into  the  bark  below  the  hole,  which  conducts  the  s.ap 
to  a  bottle.  In  warm  weather  the  holes  soon  grow  up,  and  will  cease  to  run  in  four  or  five  days  ;  but  in  windy 
weather  tliey  will  run  for  a  month.  Some  trees  will  run  twenty-four  gallons  in  twenty-four  hours ;  others 
not  half  a  pint.  The  juice  is  sold  at  sixpence  a  gallon  to  those  who  make  small  wine  as  a  substitute  for  small 
beer.  If  the  juice  is  scalded,  but  not  boiled,  it  may  be  kept  a  month  before  it  is  made  into  wine  ;  if  not.  it 
will  not  keep  above  a  day  or  two.  For  making  wine,  two  pounds  of  coarse  sugar,  and  a  quarter  of  a  pound  of 
Malaga  raisins,  are  added  to  every  gallon  of  birch  juice  when  cold ;  it  is  then  boiled  for  an  hour,  until  it  is 
observed  to  grow  clearer,  when  it  is  set  to  cool ;  and  when  about  the  same  heat  that  beer  is  set  to  work,  a 
toast  of  bread,  spread  with  yeast,  is  put  into  it,  and  for  four  days  suffered  to  work  freely,  when  it  is  barrelled ; 
and  the  same  quantity  of  raisins  as  before,  and  about  an  ounce  of  isinglass  to  every  twenty  gallons,  is  added. 
It  seldom  works  out  of  the  barrel,  and  in  two  or  three  weeks  is  ready  for  close  bunging  down,  to  remain  for 
three  months,  when  it  should  be  bottled  off,  and  in  two  or  three  weeks  after  it  is  fit  for  drinking,  but  is  better 
for  being  kept  longer — Loudon^s  EncyclopcBiiia  of  Agriculture. 3597.  The  sap  of  the  birch  is  convertible  into  wine,  vinegar,  and  spirit,  and  from  it  sugar  may  be  obtained. 
From  a  large  tree  tapped  in  the  spring  several  gallons  of  saccharine  sap  may  be  drawn  daily  without  obvious 
iujury  to  the  plant,  which  forms,  when  fresh,  an  agreeable  beverage,  and,  when  fermented,  an  intoxicating 
liquor.— 5M)"»ett'i  Botany. 

SuBSECT.  15.  —  Ginger  Wine. 
3598.  Dissolve  eighteen  or  twenty  pounds  of  sugar  in  nine  and  a  h.ilf  gallons  of  boiling  water,  and  add  to  it 

ten  or  twelve  ounces  of  bruised  ginger  root.  Boil  the  mixture  for  about  a  quarter  of  an  hour,  and.  when 
nearly  cold,  add  to  it  half  a  pint  of  yeast,  .and  pour  it  into  a  cask  to  ferment,  taking  care  to  fill  the  cask  from 
time  to  time  with  the  surplus  of  the  liquor  made  for  that  purpose.  When  the  fermentation  ceases,  rack  off 
the  wine,  and  bottle  it  when  transparent.  It  is  a  common  pr.actice  to  boil  the  outer  rind  of  a  few  lemons 
together  with  the  ginger  destined  for  the  wine,  to  impart  to  the  wine  the  flavour  of  lemon  peel. 

SuBSECT.  16  Rhubarb  Wine. 

.3,599.  The  Ieaf-st.ilks  of  the  giant  rhubarb,  cut  into  pieces  as  if  for  tarts,  and  bruised  with  n  wooden  mallet 
to  express  the  juice,  will  make  a  delicious  wme,  quite  equal  to  green  gooseberry,  and  very  closely  resembling 
Champagne  Gardener's  Magaxinc.  , 

SuBSECT.  17.  —  Wine  made  from  mixed  Fruits. 

3C00.  Take  cherries,  black  currants,  white  currants,  and  r.ispberrics,  of  each  an  equal  quantity,  though,  if 
the  black  currants  predominate,  the  better.  To  four  pounds  of  the  mixed  fruit,  well  bruised,  put  one  gallon 
of  water;  let  it  steep  three  days  and  nights  in  an  open  vessel,  frcquentlv  stirring  up  the  mass  ;  then  stir  it 
through  a  hair  sieve  ;  put  both  liquids  together,  ,ind  in  each  g.allon  of  the  liquid  put  three  pounds  of  sugar. 
Let  the  whole  stand  again  three  ifays  and  three  nights,  frequently  stirring  it  up  as  before,  after  skunnnng  off 
the  top  ;  then  turn  it  into  a  cask,  and  lot  it  remain  at  the  bung-hole,  whilst  fcrmcntmg,  about  two  weeks. 
Lastly,  to  every  nine  gallons  put  one  quart  of  good  brandy,  and  then  fasten  down  the  bung ;  if  it  docs  not  soon 
become  Hne,  a  solution  of  isinglass  may  be  stirred  into  the  wine — Papers  qf  the  Bath  Society,  vol.  xi. 
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Sect.  IV. 

MANAGEMENT  OF  THE  ■WXNE-CELLAR. 

To  manage  -wines  in  the  cellar  \vith  advantage,  it  is  necessary  to  be  acquainted  with 
leir  manufacture,  which  we  have  already  explained ;  also  to  know  the  several  diseases 
i  which  they  are  liable,  and  the  remedies. 

ScBSECT.  \.— Construction  of  the  Wine-Cellar. 

It  is  necessary  that  the  temperature  of  wine-cellars  should  be  as  uniform  as  possible. 
■  liable  to  be  affected  by  the  variations  of  weather,  wine  in  bottles  will  become  turbid, 
■  "  sicken  ;  "  they  should  be  so  placed  as  not  to  be  affected  by  any  of  the  ordinary  causes 
'  concussion.  Wine  is  easily  acted  upon  by  any  unusual  kind  of  motion ;  and  it  has 
imetimes  happened  that  when  taken  from  a  good  cellar  in  London  to  a  bad  cellar  in  the 
)untry  it  has  been  all  spoiled. 
The  openings  of  a  wine-cellar  ought  to  be  few  and  narrow ;  yet  the  means  of  occasional 
;ntilation  should  be  provided  for  ;  but  a  current  of  air  should  not  pass  constantly  through 
,  since  this  must  often  introduce  a  change  of  temperature. 
Cellars  where  wine  is  kept  in  the  wood  should  neither  be  too  humid  nor  too  dry.  The 
ccess  of  humidity  may  be  observed  by  the  moisture  of  paper,  corks,  &c.  kept  in  them 
r  some  time.  If  the  cellar  is  too  damp,  the  casks  are  apt  to  rot  and  decay  ;  and  fungous 
atter  and  mouldiness  will  grow  and  infect  the  air  ;  at  the  same  time  a  moderate  degree 

'  humidity  is  proper  ;  for  if  a  cellar  be  too  dry,  the  staves  of  the  casks  will  shrink  and 
arp,  and  occasion  a  loss  of  wine. 
3601.  Different  wines  require  different  qualities  in  a.  cellar  to  be  preserved  in  the  best 
inner.  In  England  it  is  useful  to  have  two  wine-cellars,  or  two  divisions  in  one,  in 
rge  establishments,  to  suit  various  sorts  of  wine.  One  of  these  should  be  some  degrees 
inner  than  the  other,  for  there  are  many  wines  which  do  best  in  a  cellar  of  higher 
mperature  than  usual;  thus  Madeira,  Sherry,  Canary,  Malaga,  Syracuse,  Alicant, 
y  prus,  and  some  others,  keep  better  in  warm  than  cold  cellars,  although  such  are  not 
all  adapted  to  the  delicate  wines  of  France.  Where  there  are  two  cellars  of  different 
imperatures,  they  should  not  communicate,  lest  the  temperatures  of  each  should  be  affected 
■  opening  the  door  of  communication. 
I  In  cellars  which  hold  the  wines  of  the  south  it  may  be  necessary  sometimes  to  introduce 
tificial  heat ;  and  to  regulate  this,  a  thermometer  should  be  kept  in  it.  The  increase 
temperature  may  be  obtained  occasionally  by  a  chafing  dish  and  charcoal,  but  much 

ttterby  a  fire,  for  which  reason  such  cellar  ought  to  be  provided  with  a  fire-place, 
mt  it  should  be  recollected  that  charcoal  burnt  in  a  place  having  no  means  of  ventilation 
1 11  render  it  dangerous  to  enter  after  a  certain  time,  from  the  carbonic  acid  generated  : 
iire-place  will  be  free  from  this  danger. 
13602.  The  cellar  ought  to  be  swept  often  and  kept  extremely  clean,  as  filth  gives  rise  to 
xxious  vapours  which  will,  sooner  or  later,  affect  the  wine. 
33603.  To  make  a  cellar  complete,  it  should  have  a  small  ante-room,  the  door  of  which 
iiy  be  shut  before  that  of  the  cellar  is  opened,  to  prevent,  as  much  as  possible,  any  change 
!  temperature.  This  ante-room  may  be  usefully  employed  in  holding  a  number  of  things 
lat  might  litter  the  cellar,  which  should  be  kept  as  free  as  possible  from  lumber. 

SuBSECT.  2. — Casks  for  Wine. 

33604.  New  casks  require  some  preparation  before  wine  is  put  into  them.  It  is  recom- 
!i!nded  that  they  should  first  be  well  washed  with  cold  water.  Then  a  hot  solution  of 
li  t  in  water  (about  half  a  pound  of  salt  to  every  thirty  gallons)  should  be  tlirown  in,  and 
f !  cask  bunged  up  :  after  this  it  should  be  well  shaken,  and  suffered  to  get  cold.  Some 
me  heated  should  next  be  poured  in,  and  the  cask  shaken  again. 
When  a  cask  is  emptied  it  should  be  well  drained,  and  a  brimstone  match  about  an  inch 
ii:iare  burnt  in  it ;  then  it  should  be  bunged  up  quickly  and  put  into  a  dry  place,  parti- 
Ijarly  if  not  wanted  for  immediate  use ;  this  will  prevent  its  contracting  any  bad  taste. 

H'hcn  casks  that  are  crusted  interiorly  with  lees  are  to  be  rinsed,  the  crust  may  be  loosened  by  suspending ece  of  iron  chain  from  the  bung-hole, and  sh.iking  the  cask  so  that  the  chain  may  knock  against  the  sides. 
liUliness  is  best  destroyed  l)y  rinsing  the  cask  with  water  in  which  quicklime  lias' been  dissolved, 
'he  casks  in  a  cellar  should  be  inspected  very  frequently,  once  a  month  at  least,  that  accidents  m,iy  be nediately  repaired.  When  the  wine  is  perceived  escaping  from  the  giving  way  of  a  hoop,  no  time  should 
ost  in  surrounding  it  with  .m  iron  hoop  ;  and  in  default  of  such  a  hoop,  a  strong  rope  may  be  used,  and 

«wn  tight  round  it  with  a  packing  stick,  till  a  hoop  can  be  got  ready.    Slight  leakages  may  be  stopped  for  a 
a  with  a  little  lallow  or  cement ;  but. if  the  leakage  is  considerable,  the  wine  h.ad  better  be  racked  olT  into 'lund  cask. 

The  casks  should  be  ptnr.ed  upon  sirons  elevated  trcsscls.  tuuchhw  no  part  of  the  walls  j  and  they 
lid.  if  possilile,  be  nt  such  a  distance  from  the  wall,  thjit  one  m.iy  be  nme  to  go  round  them  to  examine 
condition  of  the  cask.    When  they  stand  near  the  walls  they  are  apt  to  be  attacked  by  the  dry  rot,  and 
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then  the  CJisks  burst,  and  the  wine  is  lost.  They  should  be  kept  steady  with  wedges.  Wines  In  wood  gene- 
rally ferment  more  or  less  about  the  time  of  the  equinoxes,  when  the  weather  is  very  unsettled  ;  and  then  Ihey 

exert  such  a  force  upon  the  staves,  that  they  arc  apt  to  burst,  particularly  if  any  stave  happens  to  be  decayed  : 
to  prevent  this  a  gimlet  hole  should  be  bored  in  the  bung,  and  stopped  with  a  peg,  to  be  drawn  out  occa- 
Bionally  to  give  vent  to  the  gas.  The  casks  should  be  filled  up  montluy,  to  make  up  for  the  loss  by  evapora- 

tion, or  mouldiness  will  come  over  the  surface  of  the  wine  and  spoil  it. 
360G.  The  binns  to  hold  the  bottles  are  in  some  cellars  made  of  brickwork  ;  in  others  of  wood,  which  is  apt 

to  decay  ;  and  in  others  they  are  of  cast  iron,  and  moveable,  which  is  very  convenient.  The  bottles  should 
be  placed  in  rows  upon  cacti  other ;  some  put  laths  between  each  row,  to  prevent  one  from  touching  the 
other,  which  might  occasion  breakage.  The  lowest  row  should  be  very  well  bedded  upon  sand  or  sawdust, 
though  some  omit  this  ;  and  it  is  necessary  to  take  c.ire  that  the  bottles  are  placed  quite  horizontally;  for 
if  the  neck  be  higher  than  the  bottom,  the  cork  will  be  left  to  dry,  and  cease  to  close  well ;  if  lower,  the  lees, 
which  continues  to  form,  will  mix.  with  the  liquid  when  used. 

SuBSECT.  3. — Racking. 

3607.  Hacking  is  transferring  wine  into  another  cask  ;  this  process  requires  sometimes  to 
be  performed  in  the  manufacture  of  the  wine,  as  has  been  already  shown  ;  and  it  is  often 
necessary  in  the  cellar,  to  put  an  end  to  any  fermentation  that  may  have  begun  ;  and  it  is 
also  necessary  previous  to  a  cask  of  wine  being  removed.  Should  the  fermentation,  from 
any  cause,  be  renewed  in  the  cellar,  there  is  great  danger  of  its  passing  into  the  first  stage 

of  acetification,  or,  according  to  the  coopers'  phrase,  of  being  pricked. 
Fqr  racking  it  is  proper  to  choose  dry  cold  weather,  as  it  is  then  only  that  the  wines  are  clear.   They  are 

frequently  turbid  in  damp  close  weather,  and  in  southerly  winds ;  and  it  is  evident,  that  if  they  are  then 
racked,  a  portion  of  the  thick  matter  will  come  off  with  the  liquor. 

The  mode  in  which  this  operation  is  performed  is  very  necessary  to  be  known.   By  the  common  method 
of  tapping,  it  is  scarcely  possible  to  draw  off  the  wine  without  mixing 
a  portion  of  the  lees  with  it ;  and  the  wine  is  much  injured  by  being  so 
much  exposed  to  the  air.  A  syphon  introduced  at  the  bung  does  it 
very  effectually  if  well  managed.  An  excellent  method,  much  used  in 
France,  is  one  similar  to  that  which  is  practised  by  the  retailers  of 

„.    rrj  ^    porter  here  in  drawing  that  liquor,  namely,  the  condensation  of  air 
■*''^*      '  HA  \  on  its  surface.  This  may  be  readily  performed  without  the  aid  of  com- 

plicated machinery.  To  effect  it  a  straight  brass  tap  with  a  key  to  turn like  a  cock  is  fixed  in  the  full  cask,  a.  Jig.  564.,  three  or  four  inches 
iibove  the  bottom,  according  to  the  quantity  of  the  lees.  A  leathern 
hose,  three  or  four  feet  long,  is  provided,  terminated  by  two  tubes  in 
a  conical  form  to  fit  the  brass  tap.  Fit  one  of  these  tubes  into  the 
orifice  of  the  tap,  and  the  other  into  the  bung-hole  of  the  empty  cask, 
b.  Some  small  holes  must  be  bored  in  the  highest  stave  of  the  empty 
cask  ;  and  fit  the  nozzle  of  a  pair  of  common  bellows  in  the  bung-hole 
of  the  full  cask.  Turn  the  key  of  the  brass  tap  so  as  to  permit  the  wine 
to  flow,  and  by  the  action  of  the  bellows,  it  will  pass  through  the  hose 
into  the  empty  cask  j  by  this  means  the  wine  will  be  transferred  from 

one  cask  to  the  other  without  in  the  least  disturbing  the  sediment.  When  all  the  wine  has  run  that  will  pass 
by  the  hose,  withdraw  it,  and  stoop  the  cask  to  get  out  what  more  of  the  wine  is  clear.  There  are  other 
methods  of  racking  too  well  known  to  require  description. 

SuBSECT.  4. — Sulphuring. 

3608.  Sulphuring  we  have  mentioned  as  a  process  always  employed  in  the  preparation  of 
sweet  wines  on  the  Continent  ;  and  occasionally  it  is  used  here  by  the  maker  of  domestic 

wines.  Its  use  is  to  check  completely  any  fermentation  that  has  begun  improperly,  and 

this  it  will  do,  after  many  other  methods  have  failed.    The  explanation  of  its  effect  is  the 

following  :  By  the  burning  of  sulphur,  the  pungent  vapour  produced  is  an  acid  of  a 

gaseous  nature,  called  sulphurous  acid,  which  has  a  strong  attraction  for  the  fermenting 

principle  in  wine  ;  and  when  they  unite,  the  ferment  loses  its  power,  and  becomes  inactive 
and  dead.  If  wine,  therefore,  be  made  to  absorb  in  any  way  the  vapour  of  burning  sulphur, 

the  ferment  which  it  contains  is  effectually  destroyed,  and  hence  no  future  fermentation 
can  take  place  in  the  fluid. 

The  manner  of  elTecting  the  sulphuring  is  sufficiently  simple.  Matches  dipped  in  sulphur  are  introduced 
into  the  empty  cask  which  is  to  receive  the  wine  which  is  to  be  operated  upon,  where  they  are  suffered  to 
burn  .TS  long  as  they  will ;  and  they  will  only  be  extinguished  when  they  have  exh-wsted  or  consumed  all  the 
atmosXric  air  in  the  cask.  The  vessel  will  then  bo  full  of  sulphurous  .icid  gas.  The  ma  chcs  may  be  fixed 
upon  f  wke  turned  up  like  a  hook,  and  fastened  to  the  under  side  of  the  bung  ;  after  hghtmg  them  they  arc 
pSt  nto  the  cask,  and  the  bung  adjusted  to  the  hole.  During  the  burnmg  the  .iir  expands,  and  escapes 
through  a  m.^11  hole  bored  in  the  bung.  Great  care  must  be  taken  that  the  match  does  not  drop  off  .n  o  ho 
cask    The  wine  is  then  poured  into  it,  and,  after  being  suffered  to  remam  some  tune,  is  racked  oil  i.i  the 

"*Once  sulnhuring  is  generally  sufficient,  but  sometimes  the  process  requires  to  be  repeated,  should  the  fer- 

menrbe  ve?f  abundant  "or  it  may  happen  that  a  slight  sulph'uring  may  be  thought  enough :  in  that  c-u.e  a 
part  of  the  ifnuor  only  may  be  drawn  from  the  cask,  and  a  brimstone  match  m.idc  of  r.igs  m.iy  be  held  or  su  - 
Sendcd  for  a  short  Lc  !n  the  cask  through  the  bung-hole,  .md  then  withdr.iwn.  One  thing  should  be 
Sbserved  thVlt  is  said  sulphuring  is  apt  to  communicate  an  unpleas,int  t^iste  to  the  wine.  .  Other  substances 
answer  the  same  pu,  pose,  .Is  sulphite  of  ,.otash  ;  a  >lrachm  of  this  salt  is  sufficient  for  a  pipe  of  wme,  and  is 
very  useful  in  checking  fermentation,  and  communicates  no  taste  to  the  wine. 

SunsECT.  5  Clarifying  Wines. 

3609.  Racking  alone  being  generally  insufficient  to  deprive  wine  of  all  its  turbid 

certain  quantity  will  still  remain  in  the  liquor.  The  complete  clarifcation,  winch  .s
  aM 

called  Fining,  can  only  be  effected  by  precipitating  the  turbid  matter  by  those  substan
c«|. 

which  experience  has  proved  to  possess  this  power.    These  are  fish  glue  or  ism
gl»«" 
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lum,  starch,  rice,  and  albumen  either  in  the  form  of  white  of  eggs  or  the  serum  of  blood 

I'he' substances  most  in  use  are  isinglass  and  the  white  of  eggs  ;  whichever  of  these 
1  nsed,  it  is  first  diluted  in  a  portion  of  the  wine,  and  then  strongly  agitated  with 
liie  whole.  After  some  days,  when  the  wine  has  become  clear,  it  must  be  again  drawn 
iflf.  The  materials  above  enumerated  cannot  be  employed  indifferently  for  all  wines  : 

«d  wines  are  usually  clarified  with  whites  of  eggs,  and  white  wines  with  isinglass. 

3610  To  clarify  red  wines  with  while  qf  eggs.  — For  a  cask  of  one  hundred  and  sixty  bottles  draw  out  four 

r  five'bottles  •  mix  tlie  wliites  of  four  new-laid  eggs  with  half  a  bottle  of  this  wine,  and  beat  it  well  with ome  birch  twigs  Put  this  into  the  cask  through  the  bung-hole,  and  stir  the  wine  well  with  a  stick  ;  pour 
1  the  remainder  of  the  wine,  and  stir  the  whole  again  for  a  few  minutes  ;  replace  the  bung,  and  after  four  or 
ve  days' repose  the  wine  will  be  clear  and  fit  for  bottling.  ^    ,,  ,  • 
3611  Toctarifu  u'liite  wines  with  limg/ass.  —  Dissolve  some  isinglass  in  wine  made  lukewarm  ;  when  it  is 

Jssolved  strain  it  through  a  linen  cloth,  mix  with  it  some  more  wine,  and  beat  it  with  birch  twigs.  W  hen 
old  it  should  form  a  jelly.  Beat  some  of  this  jelly  with  wine,  and  pour  it  into  the  cask ;  stir  the  wine  about fell  and  leave  it  at  rest. 

If  after  clarifying  a  cask  of  wine,  the  liquid  remain  thick  at  the  end  of  eight  or  ten 

lays,  take  another  cask,  burn  a  sulphured  match  in  it,  transfer  the  wine  into  this,  and 

jung  up  for  thi-ee  or  four  days,  and  then  bottle  it. 

Spbsect.  6. —  Bottling  Wines. 

3612.  Bottling  wine,  though  a  simple  operation,  yet  requires  great  care,  and  if  negligently 
jerformed,  the  destruction  of  the  wine  is  inevitable.  The  first  thing  to  be  attended  to  is 
ihe  choice  of  good  corks :  any  saving  in  cheap  and  indifferent  corks  is  false  economy  : 
t  is  of  the  first  importance  that  they  should  by  sound,  perfectly  new,  well  cut,  and 
lexible  ;  any  having  blackness  upon  them,  the  remains  of  the  bark,  must  be  rejected.  As 
t  is  useful  to  be  acquainted  with  the  natural  history  of  this  material,  we  shaU  describe  it, 
is  well  as  the  mode  of  manufacture. 
3613.  Cork  is  the  exterior  bark  of  a  tree  belonging  to  the  genus  oak  (Quercus  ruber)  which  grows  wild  in 

nany  parts  of  the  south  of  Europe,  particularly  Spain,  Portugal,  and  Tuscany.  When  the  tree  is  about 
Ifteen  years  old,  its  bark  is  fit  to  be  stripped  off,  and  this  can  be  done  successfully  three  times,  allowing  an 
nterval  of  three  years  between  each  barking.  The  bark  always  grows  up  again,  and  its  quality  improves  as 
he  age  of  the  tree  increases.  It  is  taken  off  in  sheets  or  tables  by  making  circular  and  longitudinal  slits  in 
ihe  tree.  As  the  sheets  are  curved  when  first  taken  off,  they  are  flattened  by  heat  and  pressure.  But  there 
s  another  use  in  applying  heat  to  the  plates  of  cork.  Previous  to  this  operation  the  pores  of  the  bark  are 
ipen,  and  its  sponginess  of  texture  would  make  it  not  only  give  too  much  way  to  the  knife,  but  particularly 
n  the  case  of"  taps "  and  "  bungs "  would  suffer  the  liquids  to  come  through.  The  application  of  moderate leat  causes  it  to  shrink,  and  closes  its  pores.  For  this  purpose  the  convex  side  is  held  to  the  fire  till  it  is 
lomewhat  charred,  which  is  the  cause  of  the  black  colour  to  be  seen  on  the  surfaces  of  sheets  of  cork.  In 
ordinary  bottle  corks  this  is  not  seen,  because  the  black  surface  is  cut  away  in  the  process  of  rounding  them  ; 
uid  the  pores  of  the  cork  go  across  from  side  to  side  of  the  manufactured  cork,  to  which  circumstance  they 
owe  their  imperviousness  to  liquids.    In  taps  and  bungs  this  charred  surface  is  not  cut  off. 
The  most  extensive  use  of  cork  is  for  stoppers  to  bottles.  To  this  purpose  it  is  excellently  adapted, 

aecause  it  is  very  light,  may  be  easily  compressed,  and  expands  again  by  its  elasticity  as  soon  as  the  pressure 
s  removed ;  and  therefore  it  fills  and  stops  up  the  space  into  which  it  has  been  driven  by  force.  It  m.iy  be 
sasily  cut  into  all  forms,  and  though  it  .abounds  with  pores,  which  is  the  cause  of  its  lightness,  yet  these  are 
10  minute  that  they  suffer  neither  water,  wine,  beer,  nor  any  common  liquid,  to  escape  through  it,  and  it  is 
out  slowly,  and  after  a  considerable  interval,  that  it  can  be  penetrated  by  spirits ;  it  is  less  penetrable  to  fluids 
-.han  many  hard  woods,  which,  though  apparently  more  compact,  yet  nave  larger  pores.  If  corks  are  sus- 
oected  to  be  bad,  so  as  to  give  a  corky  taste,  this  may  be  prevented  by  dipping  them  completely  in  a  var- 

nish made  of  melted  suet  and  purified  wax  ;  but  in  that  case  they  should  be  well  cemented  over  likewise  to 
nold  them  down.  It  is  the  business  of  the  cork-cutter  to  convert  the  plates  into  corks  for  use.  This  is 
effected  by  a  sharp  knife  dexterously  handled,  and  the  corks  are  sorted  according  to  their  qu.ilities  into  four 
linds,  superfine,  fine,  common,  and  coarse,  which  are  sold  at  different  prices.  The  use  of  cork  w.as  not 
unknown  to  the  Romans ;  but  it  appears  to  have  been  more  generally  used  after  the  invention  of  glass 
oottles,  of  which  no  mention  occurs  before  the  fifteenth  century. 

3614.  Instead  of  corks  for  bottles,  the  lately  invented  patent  caoutchouc  stoppers  are  a 
valuable  substitute.  They  are  said  to  be  in  the  first  instance  cheaper  than  corks,  and  can 
often  be  used  a  second  time  ;  they  hermetically  seal  the  wine,  communicate  no  taste  nor 
colour,  and  are  not  subject  to  the  attacks  of  insects.  They  are  formed  by  an  extremely 
thin  sheet  of  India  rubber  wrapped  round  a  cylinder  of  elastic  material. 

3615.  Glass  bottles,  though  known  to  the  ancients,  having  been  discovered  in  Pompeii, 
iwere  not  in  common  use  before  the  fifteenth  century.  Before  this  invention,  wine  was 
kept  in  vessels  of  earthenware  and  leather,  and  stoppers  of  wax  were  used.  It  is  unne- 

cessary to  remark  upon  the  perfection  of  bottles  of  glass  on  account  of  their  transparency, 
"which  admits  of  seeing  when  they  are  clean,  their  perfect  imperviousness  to  air,  or  the 
Ifluid  contained  in  them,  and  their  cleanness.  Bottles  should  be  selected  of  good  manu- 

facture, and  of  equal  diameter  throughout,  or  they  will  be  liable  to  break  in  the  binn 
■when  piled  very  high.  In  France,  a  machine  is  used  for  proving  their  strength 
ibefore  they  are  used.  Twenty-four  hours  at  least  before  they  are  filled  they  should  be 
■cleaned  and  rinsed.  Lead  shot  is  commonly  employed  for  cleaning  them  ;  but  it  is  desi- 

rable that  great  care  should  be  employed  that  none  are  left  in  the  bottles,  as  some- 
times happens ;  one  or  two  grains  of  shot  not  unfrequently  remain  in  the  bottle  jammed 

in  the  angle,  and  if  these  should  be  dissolved  by  the  acid  of  the  wine  they  will  com- 
imunicate  to  it  a  poisonous  quality.    It  would  be  very  easy  to  procure  small  round  pebble 
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stones  of  the  size  of  shot,  which  would  answer  the  purpose  quite  qs  well.  Sand  or  angular pebbles  will  scratch  the  bottles. 
Bottles  are  best  if  quite  new  ;  but  if  thoroughly  cleaned,  they  will  continue  to  answer 

sufficiently.  It  is  much  best  to  wash  them  as  soon  as  they  are  empty,  and  to  drain  them 
by  hanging  with  the  neck  downwards.  If  they  should  have  contracted  a  musty  smell 
they  may  be  fumigated  by  a  lighted  brimstone  match  put  inside,  first  washing  them  ;  after 
which  they  should  be  washed  again.  In  bottling,  the  cork  should  be  so  long  in  the  nose 

■  as  fairly  to  enter  into  the  neck  of  the  bottle  to  prevent  spilling,  or  contact  with  the  air. 
Nothing  should  be  bottled  that  is  not  quite  fine,  and  the  fermentation  over ;  otherwise 
the  bottles  may  burst,  particularly  if  they  are  not  kept  in  a  very  cool  place. 

3616.  For  the  process  qj  corking,  when  the  wine  runs  clc-ir,  place  a  shallow  tub  under  the  tap  of  the  cask, 
a.nA  take  care  that  there  be  two  or  three  small  holes  near  the  bung,  or  in  it,  to  allow  the  air  to  enter  to  supply 
the  place  of  the  wine  drawn.  All  being  ready,  hold  the  bottle  close  under  the  tap  in  a  leaning  position.  Fill 
the  bottle  to  within  two  inches  of  the  top  of  the  neck,  so  that  when  the  cork  comes  in  there  may  remain  three 
quarters  of  an  inch  of  space  between  the  wine  and  the  lower  end  of  the  cork.  The  corks  should  be  dipped, 
not  soaked  in  wine,  and  shoidd  enter  with  difficulty  ;  they  are  driven  in  with  a  woodco  mallet.  If  the  corks 
are  soaked  all  over  before  they  are  driven,  they  are  apt  to  shrink  too  much  in  drying,  and  not  be  tight.  If 
the  cork  is  to  be  waxed,  it  must  be  cut  off  close  or  to  less  than  a  quarter  of  an  inch.  Champagne  bottles 
sometimes  have  their  corks  driven  but  half-way,  and  are  fixed  down  by  a  wire;  this  makes  them  easy  to 
draw.  It  is  best  to  cut  off  the  cork  close  to  the  glass,  and  to  cover  the  whole  top  with  cement,  to  prevent' the air  from  passing  between  that  and  the  cork.  Insects  also  abound  in  some  cellars,  which  eat  through  the corks. 

3617.  For  the  cement,  resin,  with  half  the  quantity  of  Burgundy  pitch,  and  a  fourth  of  bees'-wax,  with  a small  portion  of  any  colouring  substance,  is  used  by  the  French  manufacturers:  or,  melt  carefully  together  a 
pound  of  resin,  one  of  bees'-wax,  and  half  a  pound  of  tallow,  and  keep  stirring  all  the  while.  Add  to  this  red or  yellow  ochre,  soot,  or  whiting,  according  to  the  colour  required.  If  likely  to  boil  over,  stir  with  a  candle 
end,  which  will  check  the  ebullition.    The  end  of  the  bottle-necks  are  dipped  into  this  mixture  melted. 

While  a  cask  of  wine  is  bottling  off",  it  is  impossible  to  exclude  the  admission  of  air  to  the  surface  of  the liquor,  except  some  particular  method  is  employed  ;  and  if  the  operation  last  some  time,  the  wine,  especially 
if  it  be  of  a  very  delicate  or  superior  kind,  is  certain  to  be  injured.  To  prevent  this,  a  method  is  frequently 
employed  on  the  Continent  which  enables  them  to  draw  off  the  last  drop  in  full  perfection,  without  hurrying 
the  bottling  ;  and,  indeed,  by  this  method  it  may  be  drawn  off  slowly  for  drinking.  A  bottle  of  fine  olive  oil 
is  poured  into  the  cask,  which,  fioating  upon  the  surface  of  the  wine,  totally  excludes  the  air,  and  prevents 
any  acidity  or  mouldiness  for  a  whole  year.  In  a  similar  manner  the  Italians  preserve  wine  in  flasks  by 
putting  a  small  quantity  of  olive  oil  in  the  necks  of  the  flasks. 

3618.  The  crust,  or  precipitation  of  wine  in  bottles  is  only  the  continuation  of  that  which 
began  in  the  vat,  and  which  is  called  lees,  and  it  varies  according  to  the  species  of  wine, 
and  its  age,  from  the  coarse  crust  of  port  to  the  depot  de  pierre  of  Champagne,  or  the  almost 
invisible  sediment  in  some  other  wines.  This  deposit  consists  of  tartar,  either  red  or 
white,  and  colouring  matter.  Those  wines  which  deposit  freely  are  observed  to  be  the 
most  durable.  When  they  deposit  much  they  should  be  decanted  into  fresh  bottles,  in  case 
of  removal,  or  the  deposit  may  mix  with  and  injure  the  wine. 

3619.  TTie  various  operations  in  the  cellar,  as  fining,  bottling,  corking,  sealing  the  wine, 
and  placing  it  in  the  blnns  and  entering  it  into  a  book,  is  the  duty  of  the  butler  and 
his  assistants.  The  business  should  be  carefully  arranged  and  divided,  and  the  names  of 
each  sort  of  wine  should  be  painted  on  the  binn  containing  it  to  prevent  mistakes. 

3620.  Wine,  to  be  fit  for  bottling,  must  not  only  be  separated  from  the  gross  lees,  and  have  attained  perfect 
clearness  by  fining  ;  it  must  remain  for  a  certain  time  in  the  cask,  to  ripen,  as  il  is  called,  by  which  its  princi- 

ples are  more  intimately  combined.. 
3621.  T/ie  time  which  wine  reqttircs  to  be  kept  in  wood  for  its  amelioration,  and  consequently  the  time  when 

it  is  fit  for  bottling,  differs  with  the  character  of  the  wine  ;  but  no  precise  rules  can  be  laid  down  ;  the  taste 
alone  can  determine  the  maturity  of  wines.  They  should  not  be  bottled  till  they  have  lost  their  sharpness, 
and  are  no  longer  liable  to  fermentation.    Age,  therefore,  is  not  a  criterion  for  the  excellence  of  all  wines. 
When  wine  is  bottled  too  soon,  it  often  ferments,  and  remains  alw.iys  sharp  ;  and  wine,  in  general,  receives 

most  benefit  by  remaining  long  in  the  cask  before  it  is  bottled.  But  though  it  improves  likewise  in  the  bottle, 
there  is  a  limit  to  this  term,  and  each  variety  has  a  period  when  it  arrives  at  maturity,  and  when  it  should  be 
drunk ;  after  this  it  does  not  improve,  but  may  be  kept  some  time  in  the  same  conditmn,  and  .ifter  this  it  de- teriorates. Some  lose  their  strength  .ind  colour,  others  their  fine  bouquet  and  agreeable  aroma,  for  which 
the  highest  class  of  wines  are  distinguished.  ,.     ,   .         .       .  ■ 

3622.  Most  of  the  French  wines,  .is  Champagne,  Burgundy,  and  Medoc,  are  short  lived ;  but  others,  havmg 
more  body,  will  keep  for  a  long  time.  White  wines  may  be  bottled,  for  the  most  part,  earlier  than  the  red, 
and  so  may  the  light  muscadines  ;  the  latter  may  be  bottled  in  a  year  after  harvest :  some  of  them  lose  their 
flavour  by  remaining  longer  in  the  cask.  Light  and  fine  wines,  like  those  of  Volney  (Cote  d'or),  commonly rem.iin  only  a  year  in  the  cask  before  they  are  bottled.  . 

2623.  The  first  class  of  the  more  delicate  Burgundies  should  be  bottled  at  the  end  of  a  year,  are  in  perfec- 
tion when  bottled  two  years  after  the  vintage,  and  do  not  keep  above  twelve  or  fifteen  years  ;  but  the  more 

generous  and  higher  coloured,  such  as  Pomard,  Vosnes,  or  Chambertin,  should  remain  in  the  wood  for  four or  five  years  and  will  keep  for  twenty.  ,     ,  .  -         ,v  u 
3624  Champagne,  which  requires  to  be  bottled  early,  is  generally  m  perfection  the  third  year  after  bottling, 

.-ind  the  best  wines  will  be  found  to  improve  for  ten  or  fifteen  years,  .md  will  be  sometimes  good  even  at  thirty 
or  forty  The  Rhine  wines  should  rem.iin  in  the  wood  for  many  years ;  the  best  Hock  is  said  not  to  be  in 

Dcrfccii'on  until  it  is  forty  years  old,  and  it  will  keep  well  four  times  that  time.  Claret  should  be  kept  seven or  eight  years  in  the  wood  to  obtain  its  full  qu.ility,  after  which  it  will  keep  a  long  time  m  bottle.  The 
first  clarets  of  Mafon,  however,  will  not  last  above  sixteen  or  seventeen  years.  Claret  is  apt  m  thecellar 
to  change  to  a  brick  colour,  the  consequence,  it  is  supposed,  of  its  mixed  composition. 

362").  With  respect  to  those  wines  imported  in  bottles,  they  should  not  be  moved  fi-om 
where  they  are  first  placed  except  for  the  table.  Some  leave  them  in  the  cases  in  which 

they  are  imported  ;  the  upper  side  of  the  cases  should  be  kept  in  the  same  position. 

SiUery  is  sometimes  apt  to  cfForvesce  after  carriage  ;  in  that  case,  the  bottles  may  be 

placed  on  their  bottoms  for  some  time,  and  before  drinking,  the  wine  should  be  kept  in 
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«e  for  an  hour.  Brisk  Champagne  is  also  improved  by  being  kept  m  ice  before  it  is 

Irrunk,  as  this  tends  to  repress  the  effervescence,  if  that  is  too  frothy.  When  tlie  glass  is 

nntirely  filled  with  froth,  on  pouring  out  the  contents  of  the  bottle,  the  better  qualities  of 

hhe  -wine  and  the  spirit  evaporate.  The  still  wines  of  Pierre  and  Sillery  keep  better  than 
hde  sparkling  kinds.  _  ■  , 

36->6.  Port,  as  it  is  manufactured  for  Britain,  requires  to  be  kept  several  years  in  the  wood, 
nnd  as  much  more  in  the  bottle,  in  order  to  destroy  the  fiery  strength  of  the  brandy  with  which 

I ;  is  mLxed  ;  but  before  that  time  completely  arrives,  the  vinous  characteristics  are  some-  , 
'.nmes  gone.  It  then  loses  part  of  its  colour  and  strength,  becoming  what  is  c&llei  tawmj; 
Hiut  though  it  has  become  more  mellow,  it  does  not  then  possess  the  original  qualities  of 

hae  pure  juice  of  the  Oporto  grape.  Its  fitness  for  bottling  and  drinking  is  best  judged  of 

)\y  occasional  trials.  It  is  so  hardy  a  wine,  that  even  the  cellars  under  the  streets  of  the 
liaetropolis  will  little  injure  its  quality,  which  is  not  the  case  with  other  kinds. 

3627.  The  dry  wines  of  the  south  of  Europe,  as  sherry,  Madeira,  Canary,  &c.  endure 
lOT  a  long  time,  and  should  be  kept  in  a  warm  temperature.  Madeira  is  even  improved 
i\y  heat  and  agitation,  which  is  the  reason  for  sending  it  to  the  East  and  West  Indies. 

3628.  The  sweetest  wines  not  only  keep  the  longest,  but  are,  in  fact,  scarcely  fit  to  drink 

:!  11  they  have  acquired  considerable  age,  as  they  are  in  a  perpetual  state  of  melioration. 
I  Phe  thinnest  and  briskest  are  those  alone  which  may,  or  rather  which  ought,  to  be  drunk 

ii  hen  comparatively  new.  Sweet  wines,  the  fermentation  of  which  has  been  perfect,  can- 
x)t  readily  become  sour,  because  their  ferment,  having  been  e-xpended  by  these  processes, 
x>  more  remains  to  excite  any  fermentation  that  may  run  to  acid.  Neither  can  wine  that 
aas  been  made  dry  have  much  tendency  to  acidity,  for  the  same  reason. 

33629.  T/ie  establishment  oj  Ihe  London  Docks  lias  proved  a  very  great  convenience  to  wine-merchants  in  the 
I  Htropolis,  who  are  not  now,  as  formerly,  obliged  to  keep  wine  in  casks  for  years  in  their  cellars.  The  wine 
i-ow  generally  remains  in  the  cask  in  the  warehonses  at  the  docks  until  it  is  fit  for  bottling.  Many  of  the 
hoove  observations,  therefore,  respecting  the  periods  for  which  wine  should  be  kept,  are  of  less  importance  at 
rresent  to  the  general  than  to  the  dock  nierthiints  ;  and  few  private  individuals  keep  much  foreign  wine  in 
L'lSks.  But  we  considered  the  above  remarks  as  a  necessary  part  of  the  history  of  wines,  and  which  could  not 
nroperly  be  omitted. 
J3630.  The  removing  (\f  some  wines  to  a  distance  is  often  an  affair  of  great  difliculty,  particularly  the  more 
lillcate  wines  of  France,  some  of  which  can  scarcely  be  moved  without  injury.    The  best  season  for  remnv- 
\ig  these,  and,  indeed,  wines  of  every  kind,  is  the  spring  and  autumn,  w  hen  the  weather  is  mild.  Cold  or  hot 

1  -eather  are  prejudicial  to  the  carriage  of  most  wines.    If  transported  in  wood,  particularly  in  hot  seasons, 
V  should  be  racked  before  they  are  removed,  to  prevent  the  lees  mixing  with  the  wine,  occasioning  fer- 
tation  ;  if  in  bottles  they  should  be  decanted.    The  most  delicate  bottled  wines  are  best  packed  in  strong 
s.  each  bottle  being  wrapped  in  cartridge  paper,  and  bedded  in  straw.  In  this  way  wine  has  been  success- 

liy  carried  to  India. 

J  StTBSECT.  7.  —  Diseases  of  Wine  and  their  Hemedies. 

'  3631.  Amongst  the  morbid  changes  to  which  wine  is  liable,  one  of  the  most  common  is  acidity  ; 
delicate  thin  and  weak  wines  are  most  subject  to  this  alteration  ;  in  these,  on  the  least 

crease  of  temperature,  or  even  on  their  removal,  the  fermentation  is  apt  to  recommence, 
liich  leads  to  the  acetous  process.    This  may  be  checked  at  the  beginning  ;  but  after  it 
established,  the  wine  is  incurable.     The  acetous  acid,  when  once  formed,  can 

•  ily  be  got  rid  of  by  neutralising  or  destroying  it.     For  this  purpose,  alkalies  and 
V  kaline  earths  may  be  employed  :  but  the  alkalies,  soda  or  potash,  form  soluble  salts  with 
e  acetic  acid  or  vinegar,  and  impart  a  disagreeable  taste  to  the  wine.    Calcareous  earth, 
insisting  of  chalk  or  lime,  is  the  best  substance  to  use,  as  the  neutral  salt  which  this 
mis  with  the  acetic  acid  of  the  wine  is  insoluble  in  it,  and  forms  a  precipitate,  which 
:iy  be  removed  by  fining.    Eggs  and  oyster  shells  are  the  same  as  chalk.    It  was 
i-merly  the  practice  to  employ  lead,  in  some  form  or  other,  for  counteracting  acidity  in 
mes  ;  but  we  trust  that  this  very  dangerous  practice  has  long  been  laid  aside,  the 
'isonous  nature  of  this  metal  being  now  generally  known. 
'i632.  What  i<!  technically  called  pricked  wines  are  those  in  which  there  is  a  slight  com- 
ncement  of  acidity.  All  wines  have  naturally  more  or  less  of  some  acid,  but  in  pricked 
lies  it  is  the  acetous  acid  which  prevails.  It  has  been  shown  that  the  principal  object 
the  racking,  fining,  and  sulphuring  of  wines  is  to  clear  the  liquor  from  the  lees,  which 
ntain  a  portion  of  the  fermenting  principle,  and  would  re-excite  the  fermentation  if 
tTered  to  mix  again  with  it.  Turbid  wine  may  be  considered  as  always  in  a  preca- 
iiis  state,  since  it  is  constantly  in  danger  of  having  the  fermentation  renewed,  and  con- 
|uently  in  running  into  the  acetous  state.  It  should  therefore  be  borne  in  mind,  that 
eness  is  not  merely  a  quality  to  please  the  eye,  but  that  it  is  essential  to  the  durability 
the  liquor. 

i')33.  A  method  of  recovering  pricked  wines  has  been  recommended,  and  may  be  tried  by  the  following  ex- 
iments.  Take  a  bottle  of  red  port  that  is  pricked,  .ind  add  to  it  half  an  ounce  of  tartarised  spirit  of  wine  ; 
ike  the  liquor  well  together,  and  set  it  by  for  a  few  days,  .and  it  will  be  found  very  remarkably  altered  for 
better.  The  introduction  of  ,in  alkaline  salt,  such  as  t.irtar  imbibed  by  spirit  of  wine,  has  a  direct  power 

neutralise  the  acidity,  the  spirit  of  wine  also  contrlliuting  to  preserve  the  wine.  If  this  operation  be 
vternusly  performed,  pricked  wines  m,ay  be  recovered  by  it,  and  remain  good  for  some  time.  If  a  small 
mtlty  oralk.ili  does  not  succeed,  and  the  .add  fermentation  continues,  it  will  be  necessary  to  stop  it  by  rack- 
;  the  wine  into  a  cask  strongly  fumigated  with  brimstone,  and  then  to  clear  it  with  whites  of  eggs,  and 
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pcilmps  five  or  six  d.lys  afterwards  to  rack  and  fiimignte  again.    This  will  generally  have  the  desired  pfTect. 
•J --."i'"?  ''''P''"ded  upon,  and  should  be  drunk  quiekly. iiiM.  If  imne  has  become  loo  sour  lo  be  recoverable,  the  best  way  is  to  dispose  of  it  to  the  distillers  to make  spirit  from,  or  to  let  the  fermentation  go  on,  and  convert  it  into  vinegar. 3G35.  Rnpmcss,  by  some  called  ureasiness,  is  another  disease  to  which  some  wines  arc  liable.  This  is  a 

cluinge  which  sometimes  takes  place  after  the  wine  has  been  closely  conHned  in  casks  or  bottles.  But  it  Is only  white  wines  that  are  subject  to  this  disease,  which  consists  in  the  appearance  of  a  stringy  matter  which Boats  through  the  wine,  and  somelimes  puts  on  a  reticulated  form.  When  the  disease  has  been  contracted 
it  m.iy  sometimes  be  removed  by  clarification  with  fish  glue  ;  but  this  remedy  does  not  always  succeed  and when  it  does,  it  diminishes  a  little  the  strength  of  the  wine.  The  most  efficacious  remedy  is  racking  or  de- 

_  canting  ofl';  and  it  is  said  that  a  little  tannin  added  to  the  wine  has  the  effect  of  iireclpitating  the  ropy  matter. 3ra6.  Mustmess  is  a  peculiar  disagreeable  flavour,  often  derived  from  an  unsound  cask,  or  from  tlie  cork. 
This  appears  to  be  absolutely  incurable,  though  it  may  be  sometimes  diminished  by  agitating  the  wine  in  con- 

tact with  air,  or  by  the  introduction  of  common  air,  or  carbonic  acid  by  pumping. 
3037.  The  diseases  lo  which  made  wines  are  liable  arc  in  every  respect  similar  to  those  which  are  the  genuine produce  of  the  grape. 

SuBSECT.  8  Choice  of  Wines. 

3G38.  The  choice  of  wines  in  laying  in  a  stock  is  a  matter  of  considerable  difficulty,  par- 
ticularly to  the  inexperienced.  A  habit  of  tasting  the  superior  wines  will  alone  give  the 

palate  the  power  of  discriminating  minute  differences  in  the  aroma  and  bouquet  of  the 
choicer  kinds.  But  a  very  correct  taste  in  wine  is  a  rare  quality  ;  and  there  is  sometimes 
a  good  deal  of  pretension  in  passing  a  judgment  upon  them.  The  particular  impression 
on  the  sense  of  taste  is  also  liable  to  be  aflfected  by  the  state  of  bodily  health  at  the  time, 
or  by  the  last  substance  taken  into  the  mouth.  Thus  wine  after  sweetmeats  and  fruits 
frequently  tastes  harsh  ;  whereas,  after  made  dishes  and  cheese,  wines  sometimes  appear 
better  than  they  really  are.  The  first  object  to  be  considered,  next  to  the  taste,  from 
which  the  purchaser  must  judge  for  himself,  is  whether  the  wine  is  pure,  and  the  genuine 
production  of  the  country  whose  name  it  bears  ;  and  whether  or  not  it  is  adulterated  with 
any  foreign  substance.  To  distinguish  this  accurately,  in  many  cases,  requires  great 
experience  and  a  very  nice  practised  palate.  It  is  even  said  that  few  persons  except 
the  manufacturers  themselves  are  judges  sufficiently  experienced  to  distinguish  and 
appreciate  the  different  growths  of  their  own  territory  ;  and  that  even  these  cannot  esti- 

mate properly  the  wines  of  another  district.  Another  kind  of  information  necessary  is 
to  be  able  to  distinguish  the  condition  of  the  wine,  whether  it  is  new,  and  whether  it  will 
keep  or  will  be  liable  to  change.  Some  wines  may  appear  good  that  will  not  keep  a  year, 
and  others  that  at  first  appeared  but  indifferent  will  improve  so  much  by  keeping  as  to 
be  in  the  end  excellent.  Good  wine  is  most  frequently  to  be  found  among  capitalists, 
who  can  afford  to  buy  large  quantities  in  favourable  years,  and  who  can  select  in  their 
stock  that  which  is  the  fittest  for  bottling  at  any  particular  time,  not  sending  out  any  but 
what  is  fit  for  use,  and  who  have  a  reputation  to  keep  up. 

It  is  scarcely  necessary  to  add,  after  what  we  have  said  already  in  various  places,  that 
there  are  few  articles  of  domestic  consumption,  where  there  are  more  frauds  practised 
than  in  wine,  or  where  more  money  may  be  thrown  away  for  want  of  good  management : 
to  say  nothing  of  the  pleasure  it  affords  every  one  to  place  good  wine  before  his  guests, 
or  the  danger  of  injuring  their  health  by  offering  them  what  is  prejudicial.  These  con- 

siderations must  serve  as  our  apology  for  laying  a  little  stress  on  the  propriety  of  using 
some  care  and  discrimination  in  procuring  this  article,  which  will  be  a  good  deal  at  least 
assisted  by  an  acquaintance  with  the  history  of  wine. 

Sect.  V. 

ADULTERATION  OF  WINES. 

3639.  Although  it  be  acknowledged  that  wine  is  a  luxury,  and  not  a  necessary  of  life 

yet  it  is  one  of  those  luxuries  which,  used  in  moderation,  has  its  use  in  the  list  of  our 
social  enjoyments.  It  is,  therefore,  exceedingly  to  be  lamented  that  an  article  in  such 

general  request  by  the  middle  and  higher  ranks  in  this  country  is  so  frequently  adnlterated 
that  to  procure  it  genuine  requires  very  considerable  experience;  and  in  the  ordinary 
mode,  on  a  small  scale,  this  is  scarcely  possible  without  employing  precautions  with  which 

few  are  acquainted.  With  respect  to  the  danger  to  health  arising  from  the  use  of  adul- 
terated wines,  those  persons  who  are  in  the  habit  of  fraudulent  practices  are  seldom 

stopped  by  the  consideration  of  the  mischief  they  do  to  society,  and  there  can  be  little 
doubt  that  though  all  adidterations  are  not  equally  hurtful,  many  of  them  are  of  a  highly 
deleterious  nature.  It  is  proper,  therefore,  that  every  one  should  be  put  upon  their  guard 

against  the  hazard  that  exists  of  their  drinking  slow  poison  instead  of  a  healthful  beverage, 

to  say  nothing  of  the  imposition  that  is  submitted  to  when  they  pay  for  a  very  inferior 
article  the  price  of  that  of  the  first  quality.  .   r,  .  . 

3640.  The  extent,  to  lohich  the  sophistication  of  wine  is  carried  on  in  Britain,  and  y-.w- 
ticularly  in  the  metropolis,  would  be  incredible,  were  it  not  attested  by  good  authoniKs; 

and  it  is  an  evil  that  appears  scarcely  remediable  until  the  public  is  more  enlightened  on 
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the  subject.  Wine  of  the  best  kind  not  being  the  growth  of  this  country,  few  persons, 

romparatively,  are  acquainted  with  the  true  flavour  and  properties  of  genuine  wine  ;  hence 
frauds  are  more  easily  practised.  The  formation  of  spurious  wines  has  become  a  regular 
and  extensive  trade  in  London ;  and  so  great  is  the  sliill  with  which  it  is  carried  on,  that 

:  forei"-n  wines  of  almost  every  description  are  imitated  so  as  to  deceive  all  but  good  judges. 

3641.  Lest  it  may  be  supposed  that  this  is  an  erroneous  or  exaggerated  statement,  it 

may  be  proper  to  mention  that  so  notorious  and  general  is  the  practice  of  adulterations, 
that  books  are  published  containing  receipts  and  directions  for  this  purpose,  entitled 

"  Publicans'  Guides"  and  "  Licensed  Victuallers'  Directors,"  &c.,  from  which  much  of  our 
linformation  is  borrowed,  and  the  sale  of  which  sufficiently  proves  the  use  that  is  made  of 

ithem ;  likewise  several  prosecutions  and  trials  have  supplied  evidence  of  these  mal-prac- 
ttices.  It  is  to  be  observed,  however,  that  we  do  not  vouch  for  the  accuracy  of  these 

rreceipts  for  adulterating,  or  assert  that  they  are  actually  the  modes  employed.  Their 
ppublication  sufficiently  demonstrates  that  they  have  been  more  or  less  followed  ;  but  all 
(the  variations  of  them  made  by  different  adulterators  will  probably  never  be  discovered. 

In  making  these  remarks  we  are  far  from  intending  to  say  that  good  wine  is  not  to  be 
lihad  in  this  country,  nor  that  there  are  not  many  wine-merchants  of  hi^Ti  respectability 
vwho  would  scorn  such  practices  as  those  which  it  is  our  object  to  expose  ;  and  it  is  one, 
aand  not  the  least  of  the  evils  of  adulteration,  that  the  fraudvdent  impostor  does  much  to 
ddeprive  the  fair  dealer  of  the  trade  and  profit  which  are  justly  his  due. 

3642.  Some  of  the  principal  adulterations  of  wine  have  been  in  consequence  of  attempts 
tto  correct  the  commencement  of  acidity.  Acidity  in  wines  is  induced  by  a  multitude  of 
ocircumstances  which  have  been  already  explained  ;  and  such  wine  is,  consequently,  ren- 
Jdered  unsaleable.  Merchants  are  accustomed  to  neutralise  the  acetic  acid  formed  in  their 
vwines  by  the  addition  of  various  alkaline  substances,  such  as  the  carbonates  of  lime, 
ppotash,  and  soda :  but  those  which  have  undergone  this  species  of  amendment  are  almost 
aalways  harsh  and  disagreeable  to  the  taste,  notwithstanding  that  they  are  freshened  by  a 
ijquantity  of  brandy. 

3643.  Quicklime,  from  its  alkaline  quality,  was  formerly  employed  in  this  country  to 
(■correct  the  acidity  in  wine  :  it  formed  with  the  acid  an  insoluble  salt  which  was  preci- 
ppitated  to  the  bottom  of  the  cask.  This  fact  explains  Falstaff 's  accusation  of  his  landlord, 
I'that  there  was  "  lime  in  his  sack,"  intimating  that  his  wine  had  begun  to  sour.  The 
ddetection  of  lime,  potash,  or  soda,  used  to  destroy  acidity,  requires  more  chemical  know- 
IJedge  than  is  possessed  by  persons  in  general ;  and  too  imperfect  acquaintance  with 
aanalysis  would  be  apt  to  lead  into  error.  It  will  be  more  prudent  to  apply  to  a  good 
ppractical  chemist  than  to  venture  to  pronounce  in  such  case.  We  purposely,  therefore, 
romit  this  part  of  the  subject,  as  those  who  are  already  chemically  informed  wiU  be  at  no 
Uoss. 

3644.  The  most  dangerous  adulterations  of  wine  are  those  where  any  preparation  of  lead 
hhas  been  employed.  Acetate  of  lead,  vulgarly  called  sugar  of  lead,  has  been  used  for 
larresting  the  process  of  acetification.  It  can,  however,  only  be  used  with  white  wines, 
.las  it  precipitates  the  colouring  matter  of  port  and  red  wines.  The  ancients  knew  that  it 
iimparted  a  sweet  taste  to  substances,  and  that  it  rendered  harsh  wine  milder,  but  it  was 
nnot  imiversaUy  known  that  it  was  poisonous.  It  appears  that  no  other  material  answers 
tithe  purpose  so  well  of  recovering  wines  beginning  to  be  ropy  ;  and  there  is  no  doubt  but 

tlhat  it  was  formerly  employed  by  wine-merchants  for  such  purposes.  Bishop*  Watson 
rcelates  that  its  use  was  at  one  time  common  among  the  wine-merchants  of  Paris.  In 
EEnglish  receipt  books  we  likewise  find  directions  for  using  it :  thus,  in  the  "  Vintner's 
GGuide,  1770,"  "a  lump  of  sugar  of  lead  of  the  size  of  a  walnut,  and  a  table  spoonful  of 
jsal  enixum,"  are  directed  to  be  added  to  a  "tierce  (forty -two  gallons)  of  muddy  wine,  to 
I  cure  it  of  its  muddiness."  In  "  Graham's  Treatise  on  Wine-making,"  "  to  hinder  wine  from 
fairning  sour,"  it  is  recommended  to  "  put  a  pound  of  melted  lead  into  the  cask,  and  stop 
it.t  close."  And,  "  to  soften  grey  wine,"  put  a  little  vinegar  wherein  litharge  has  been  well 
ftiteeped,  and  boil  some  honey  to  draw  out  the  wax.  Strain  it  through  a  cloth  and  put  a 
'i  juart  of  it  into  a  tierce  of  wine,  and  this  wUl  mend  it." 

It  is  probable  that  the  deleterious  nature  of  lead  was  not  so  generally  understood  for- 
imerly  as  at  present,  and  that  in  consequence  of  these  directions  wine-merchants  and 

intners  may  have  contaminated  their  wines  with  lead,  without  suspecting  its  poisonous 
iture  ;  but  now  that,  from  the  diffusion  of  chemical  knowledge,  the  public  is  aware  of 

J  lie  danger  of  this  practice,  and  that  the  means  of  detection,  having  been  frequently 
Ijioublished,  are  easily  resorted  to,  it  is  to  be  hoped  that  there  are  very  few  wine-merchants 
'  ir  dealers  who  are  so  iniquitous  as  to  scatter  the  seeds  of  disease  and  death  amongst  those 

ho  contribute  to  their  emolument,  and  to  add  the  crime  of  murder  to  that  of  fraud, 
ij We  believe,  indeed,  that  lead  is  now  rarely  employed  in  this  way,  although  there  have 
Ijtoeen  persons  imprudent  enough  to  speak  lightly  of  the  matter,  and  to  hint  that  it  is  not 
'  ;o  dangerous  as  has  been  supposed.  It  has  been  argued  that  the  tartaric  and  malic  acids orm  salts  with  lead  that  are  nearly  insoluble  in  the  wine,  and  which,  therefore,  may  be 
,1  T  t  4 
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separated  by  fining  :  and  that  the  acetate  of  lead,  which  is  the  only  soluble  salt  may  be taken  in  small  quantities  without  injury.  Carbonate  of  lead,  which  is  poisonous  is  also 
insoluble,  and  falls  down  in  wine.  ' 

Acetate  of  lead,  which  is  employed  in  wine,  it  is  true,  is  not  a  violent  poison  •  on  the contrary  very  small  quantities  are  employed  as  medicine ;  and  it  is  also  true  that  carbon- 
ate of  lead  IS  the  only  direct  virulent  salt  of  lead  :  but  it  has  been  shown  that  the  acetate 

is  often  converted  into  the  carbonate  by  the  action  of  the  stomach.    On  this  subject. 
Dr.  A.  T.  Thomson  observes,  "  These  liquors,  when  rendered  poisonous  by  admixture  with  lilharee  or  with sugar  ol  le.id,  contani  the  poison  ni  the  lorm  of  the  citrate,  which  Is  converted  into  the  protoxide  bv  beinc reduced  by  the  animal  juices  of  the  stomach  ;  and  the  attraction  of  this  oxide  for  carbonic  acid  is  so  irreat that  It  13  rapidly  converted  into  tlie  carljonate ;  in  this  state  it  acts  upon  the  nerves  of  the  intestinal  canal  and 

Us  muscular  coat,  and  produces  disease."  In  some  habits,  particularly  when  the  state  of  vitality  is  low  a greater  quantity  of  carbonic  acid  gas  is  evolved  in  the  intestines  than  is  usual,  a  circumstance  which  favours  the change  just  mentioned.  Lead,  in  the  small  quantity  anil  in  the  form  in  which  it  is  used,  may  not  be  a  violent and  rapid  poison  ;  but  every  one  the  least  acquainted  with  this  substance  must  perceive  the  danger  of admitting  it  into  the  system  in  any  form  whatever:  and  surely  it  is  not  expecting  too  much  that  those  who perform  the  rites  of  hospitality  should  be  careful  that  they  do  not  administer  to  their  guests  slow  poison  It would  therefore  be  a  precaution  not  useless,  that  every  quantity  of  wine  purchased  should  be  examined  for lead  by  a  proper  test  for  this  purpose. 
364.5.  A  ready  lesfifor  detecting  the  existence  of  lead  in  wine  consists  of  water  saturated  with  sulphuretted hydrogen  gas,  and  acidulated  with  muriatic  acid,  and  may  be  had  of  any  intelligent  and  scientific  chemist  By adding  one  part  of  it  to  two  of  wine,  if  lead  be  present,  a  dark-coloured  or  black  precipitate  will  fall  down 

which  does  not  disappear  by  the  addition  of  muriatic  acid.  This  precipitate  consists  ofsulphuret  of  lead  -  but' to  be  quite  certain  of  the  metal,  it  is  proper  to  examine  this  precipitate  more  particularly  ;  for  this  purpose  it should  be  dried  and  fused  before  a  blowpipe  on  a  piece  of  charcoal,  when  it  will  yield  a  small  globule  of metallic  lead,  known  by  its  malleability  and  softness. 
Another  method,  equally  efficacious,  is  to  acidulate  a  little  of  the  wine  with  muriatic  acid,  and  then  to  pass 

a  current  of  sulphuretted  hydrogen  gas  through  the  liquor,  when  the  same  precipitate  will  appear. 
Hahnemann's  wine  test  is  as  follows:  —  Mix  equal  parts  of  finely-powdered  sulphur  and  of  slaked  quick- lime, and  expose  them  to  a  red  heat  for  twenty  minutes.  To  thirty-six  grains  of  this  sulphuret  of  lime  add 

twenty.six  grains  of  super.tartrate  of  potash  (cream  of  tartar) ;  put  the  mixture  into  an  ounce  bottle,  and  fill 
up  the  bottle  with  water  that  has  been  previously  boiled  and  sulTered  to  cool.  The  liquor,  after  having  been 
repeatedly  shaken,  and  allowed  to  become  clear  by  the  subsidence  of  the  undissolved  matter,  may  then  be 
poured  into  another  phial  into  which  about  twenty  drops  of  muriatic  acid  have  been  previously  put.  It  is  then 
ready  for  use.  This  test,  when  mingled  with  wine  containing  lead  or  copper,  turns  the  wine  of  a  dark  brown or  black  colour. 

Litharge  has  formerly  been  used  in  France,  as  well  as  in  England,  to  correct  the  acidity  in  wines  ;  but  pro- 
bably not  at  present,  as  it  is  so  easily  detected  by  the  tests  for  lead,  and  better  methods  are  known  of  perform- 

ing the  desired  effect.  Lead  which  has  been  detected  in  wine  on  chemical  analysis  has  sometimes  been  traced 
to  sliot,  used  for  cleaning  the  bottles,  having  been  lodged  in  the  angle  at  the  bottom,  and  dissolved  by  the  acid 
of  the  wine.   We  have  alluded  to  this  subject  in  giving  directions  for  bottling. 

3646.  Besides  these  adulterations,  various  other  materials  will  be  mentioned  as  we 

proceed ;  but  the  variety  of  substances  used  by  wine  doctors  are  probabl)-  endless,  and 
complete  information  upon  the  subject  is  impossible  to  be  obtained.  Nor  is  it  possible  to 
point  out  any  tests  by  which  all  adulterations  in  wine  can  be  detected,  since  many  of  the 
substances  made  use  of  are  of  a  nature  very  analogous  to  that  of  the  ingredients  of  wine 
itself,  and  cannot,  therefore,  be  separated  from  it  by  any  chemical  agent. 

3647.  Having  mentioned  the  leading  facts  respecting  these  nefarious  practices,  it  may 
be  well  to  describe,  in  a  more  particular  manner,  the  adulterations  of  foreign  wines  sup- 

posed to  be  made  by  fraudulent  dealers. 
3648.  In  the  first  class  of  wines  deception  is  seldom  practised,  from  the  impossibility  of 

counterfeiting  the  fine  flavour  and  bouquet  so  as  to  deceive  experienced  judges ;  thus  no 
attempt  to  fabricate  Lafitte  or  Romance  Conte  would  succeed.  It  is  in  the  strong  and  the 
inferior  wines  that  adulteration  is  most  usually  employed. 

3649.  It  is  said  that  wine  is  seldom  adulterated  by  the  growers  on  the  Continent,  as 
they  are  so  much  interested  in  the  reputation  of  their  produce,  except,  perhaps,  in  the 
worst  and  lowest-priced  wines  ;  but  that  they  are  so  operated  upon  in  the  cellars  of  the 
exporter,  and  much  more  frequently  after  they  arrive  in  this  countiy. 

3650.  That  port  is  adulterated  in  a  variety  of  ways  is  a  fact  well  known  ;  but,  perhaps, 

few  persons  have  an  idea  to  what  extent  this  is  practised  in  England.  "We  have  already mentioned,  in  our  description  of  foreign  wines,  that  the  genuine  wines  of  the  Douro  in 
Portugal  are  scarcely,  if  at  all,  known  amongst  us ;  and  we  have  alluded  to  the  practices 
of  the  Oporto  Company,  and  the  large  addition  of  brandy  made  by  them  for  the  purpose 
of  preparing  their  wines  for  the  English  market,  and  to  render  them  palatable  to  the 
vitiated  taste  of  the  public.  To  this  spirituous  strength  and  coarseness,  from  the  loss  of  true 
flavour,  it  is  probable  that  adulterations  of  this  wine  are  so  easily  practised.  It  is  said  that 
four-fifths  of  the  wine  called  port  in  the  British  market  is  of  inferior  quality,  and  therefore 
peculiarly  subject  to  imitation ;  hence  those  who  are  not  accustomed  to  good  wine  arc 
incapable  of  distinguishing  between  what  may  have  been  imported,  and  what  is  the  pro- 

duce of  home  manufacture. 
3651.  The  frauds  committed  in  the  sale  of  wines  called  port  are  of  different  kinds.  Ycrv 

inferior  wines  are  imported  from  various  parts  of  Portugal,  being  either  smuggled  or 
paying  the  same  duty  as  the  wines  of  the  Oporto  Company ;  and  are  either  sold  here  as 
port,  at  very  low  prices,  or  are  used  in  adulterations  such  as  will  be  described.  Were 

these  cheap  wines  off'ered  to  the  public  fairly  as  what  they  are,  there  would  be  no  reason 
for  complaint,  as  they  would  acquire  their  just  character,  and  would  be  preferred  by  many 



Chap.  IV. ADULTERATION  OF  WINE. 64d 

persons  on  account  of  their  price  ;  but  by  assuming  the  title  of  port,  either  alone  or  mixed, 
they  are  evidently  calculated  to  deceive.  Of  this  nature  is  the  Benecarlus  wine,  a  strong, 
coarse,  red  Spanish  wine,  and  other  wines  of  Catalonia,  which  are  much  employed  in 
Bordeaux  for  making  up  the  inferior  clarets  for  the  English  market,  and  which  may  be 
purchased  in  Spain  at  a  much  lower  price  than  port.  Figuera  is  another  cheap  red  wine, 
which  comes  from  the  province  of  Estremadura,  bearing  a  near  resemblance  to  inferior 
port.  Red  Cape  is  also  used.  It  is  pointed  out  by  Mr.  Redding,  that  a  return  from  the 
London  Dock  Company  will  show  the  immense  number  of  pipes  that  are  annually  im- 

ported, and  are  cleared  for  the  premises  of  the  cheap  port  wine  sellers. 
3652.  Various  practices  are  used  to  cause  new  port  to  assume  the  appearance  of  old, 

and  to  make  it  pass  for  that  of  superior  quality,  an  art  known  technically  by  the  term 
doctoring.  When  port  wine  has  been  kept  to  a  great  age,  the  brandy  combines  so  far  with 
the  wine  as  to  lose  its  peculiar  flavour,  and  permit  the  genuine  taste  of  the  wine  to  be 
perceived :  at  the  same  time  much  of  the  tartar,  astringent  and  colouring  matter,  is  pre- 

cipitated in  the  form  of  crust ;  the  wine  then  has  become  paler,  and  is  known  by  the  name 
of  tawni/  port.  As  this  paleness  of  colour  has  been  often  considered  as  a  test  of  age, 
dealers  in  wine  have  found  means  to  imitate  the  wine  by  filtering  it  through  charcoal,  which 
deprives  it  of  part  of  its  colour ;  but,  it  should  be  observed,  when  genuine  port  becomes 
tawny  through  time  alone,  it  has  generally  lost  much  of  its  vinosity  and  most  valuable 
properties.    AVhite  port  is  sometimes  added  for  the  same  purpose. 

3653.  Were  the  adulterations  of  port  limited  to  the  mere  admixture  of  genuine  wines, 
though  inferior,  the  case  would  not  be  so  serious  ;  but  the  published  receipts,  which  let 

us  into  some  of  the  secrets  of  the  adulterator's  trade,  point  out  to  us  frauds  of  far  greater extent. 
3654.  We  cannot  do  better,  perhaps,  than  to  give  a  selection  of  those,  which  have  been 

already  quoted  in  a  useful  book  upon  this  subject ;  and  though  we  are  very  far  from 
vouching  that  those  receipts  for  frauds  are  now  acted  upon,  yet  the  very  fact  of  their 
being  printed  and  sold  proves  that  they  have  been  employed. 

Imitation  Port  Wine.—"  Good  cyder,  forty-five  gallons  ;  brandy,  six  gallons  ;  good  port  wine,  eight  gallons  ; ripe  sloes,  two  gallons  stewed  well  in  two  gallons  of  water  ;  press  off  the  liquor  and  add  to  the  rest :  if  the 
colour  is  not  strong  enough,  ,idd  tincture  of  red  Saunders  or  cudbear.  In  a  few  days  this  wine  may  be  bottled  ; 
add  to  each  bottle  a  tea-spoonful  of  the  powder  of  catechu,  mixing  it  well :  it  will  very  soon  produce  a  fine 
crusted  appearance,  the  bottles  being  packed  on  their  sides  as  usual ;  soak  the  ends  of  the  corks  in  a  strong 
decoction  of  Brazil  wood,  with  a  little  alum,  which,  along  with  the  crust,  gives  an  appearance  of  age."— • 
Vintners^  and  Licensed  J'ictvallers^  Guide,  p.  79. 
An  excellent  receipt  to  make  neat  port  "  Let  the  hogshead  be  matched,  then  fill  as  follows  :  strong  port, 

twelve  gallons;  rectified  spirits,  six  gallons;  cognac  brandy,  three  gallons;  fine  rough  cyder,  forty-two 
gallons.  Cost  about  eighteen  shillings  per  dozen."  —  Palmer's  Publicans*  Director,  p.  145, 

Another  receipt  mentioned  as  very  general  Is  as  follows  :  "  Benecarlo  wine,  two  pipes  ;  Figuera  wine,  two pipes  ;  red  Cape,  a  pipe  and  a  half ;  good  port,  a  pipe  and  a  half;  common  port,  one  pipe  ;  a  little  mountain  ; 
some  brandy  cowe  ;  colouring,  consisting  of  tartar  and  gum  dragon."  For  colouring.  —  "  Take  raspings  of red  Saunders,  six  ounces ;  spirits  of  wine,  one  quart :  infuse  fourteen  days,  and  filter  through  paper  for  use. 
It  produces  a  beautiful  red  colour  for  port  wine." 

Another.  —  "  The  juice  of  elder-berries,  one  gallon  ;  lump  sugar,  twelve  pounds  ;  boil  together  for  half  an hour,  taking  off  the  scum  as  it  rises  ;  strain  through  a  flannel  bag,  and  keep  for  use.  It  produces  a  beautiful 
colour  for  imitation  wines." —  Vintners'  and  Licensed  Victuallers''  Guide,  p.  2.58. 
We  learn  from  one  of  the  above-mentioned  publications,  the  Vintners'  and  Licensed  Victuallers'  Guide, 

p.  259.,  what  are  the  usual  substances  for  performing  the  operation  upon  wines,  called  doctoring.  Thus 
bitter  almonds  are  added  to  give  a  nutty  flavour  ;  sweet  briar,  orris  root,  clary,  cherry-laurel  water,  and 
elder  flowers,  to  form  the  bouquet  of  high  flavoured  wines  ;  alum,  to  render  young  and  meagre  red  wines 
bright ;  Brazil  wood,  cake  of  pressed  elder-berries  and  bilberries,  to  render  pale  faint  port  of  a  rich  deep 
purple  colour  ;  oak  sawdust,  and  the  husks  of  filberts,  to  give  an  additional  astringency  to  unripe  red  wines  ; 
and  a  tincture  of  the  seeds  of  raisins,  to  flavour  fictitious  port. 

36.55.  It  is  stated  in  a  work  intended  expressly  to  expose  these  frauds,  th.at  the  manufacturers  of  adul- 
terated wine  keep  very  large  vats,  holding  from  eight  hundred  to  a  thousand  g.allons,  in  which  these  mixtures 

are  made  ;  that  they  are  more  effectually  blended  by  lying  some  time  in  such  large  quantities,  by  fretting  in, 
on  the  principles  already  explained  ;  and  that  it  is  from  the  cheapness  of  the  articles  so  employed  that  the 
advertising  dealers  are  enabled  to  offer  port  at  so  low  a  price  as  twenty-four  shillings  per  dozen  bottles,  the 
bottles  themselves  being  likewise  smaller  than  they  ought  to  be. 

When  it  is  apprehended  that  wine  is  about  to  become  acid,  or  pricked,  as  the  first  degree  of  acetification  is 
termed,  it  is  a  common  practice  to  add  starch  sugar ;  if  the  acetification  has  actually  begun,  but  advanced  only 
a  little  way,  then  an  alkali  is  added.  Wines  so  treated,  or  doctored,  with  the  addition  of  some  astringent 
substance,  are  sometimes  sold  under  some  specious  names,  in  order  to  account  for  the  bad  taste  commu- 

nicated, such  asflne  old  restorative  port,  Burgundy  port,  &c. 

3656.  Claret  is  less  adulterated  than  port ;  yet,  from  the  prevalence  of  the  taste  here 
for  strong  wines,  little  even  of  this  comes  to  us  in  the  purest  state.  The  wines  of  Bor- 

deaux are  generally  mingled  with  stronger  wines  before  they  are  shipped  ;  the  best  with 
Hermitage,  or  Cahors,  which,  however,  are  not  injurious  :  the  second  class  with  Bene- 
carlos  wine,  which  is  destructive  of  the  bouquet  and  aroma  of  the  original  wine,  but  to 
restore  in  some  degree  the  lost  qualities,  the  French  merchants  employ  orris  root  and 
similar  things.  In  England  raspberry  brandy  is  sometimes  employed  in  minute  quantities 
with  the  same  view  ;  but  the  perfume  then  given  is  easily  distinguished  by  practised  con- 

noisseurs from  the  natural  one.  This  kind  of  adulteration,  although  it  renders  the  wine 
less  pure,  is  not  injurious  to  health. 

Claret,  when  old,  becomes  of  a  deeper  colour,  although  port  becomes  lighter ;  hence 
the  deep  red  wine  of  Cahors  is  sometimes  employed  to  give  the  appearance  of  age.  Very 
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inferior  French  red  wines,  sold  in  France  at  a  few  sous  a  bottle,  is  frequently  mingled  with rough  cyder,  and  coloured  to  resemble  claret  with  cochineal,  turnsole,  and  similar  drugs  • and  IS  then  named  aud  passed  off  as  claret  on  certain  occasions,  without  the  fraud  being discovered.  
° 

It  is  said,  and  with  great  appearance  of  probability,  that  some  Frenchmen  are  equally ingenious  with  our  own  dealers  ;  they  prepare  wines  from  the  refuse  of  their  vin- 
tages, or  what  they  call  wine  of  the  "third  quality,"  much  of  which,  being  scarcely drinkable,  would  find  no  other  market  than  the  English,  being  bought  up  at  the  lowest 

price,  to  be  converted  into  genuine  "  Vin  de  Bordeaux,"  by  means  of  oyster  shells  or  lime, to  destroy  acidity,  with  brandy,  colouring  and  flavouring  materials  to  complete  the  pro- 
cess. Abundance  of  cheap  vin  ordinaire  of  France  is  now  sold  here  as  the  best,  or  is 

metamorphosed  into  claret,  and  offered  for  sale  by  fraudulent  wine  dealers.  Cheap 
Moselle  wines  are  sometimes  sold  under  the  specious  name  of  white  Burgundy,  &c.  It  is 
no  wonder,  therefore,  that  such  wines  are  found  to  disagree  with  the  English  constitution, 
and  that  they  are  complained  of  as  too  cold  and  acid.  The  only  remedy,  as  we  before 
stated,  is  to  purchase  such  wines  only  of  the  most  respectable  wine-merchants. 

3657.  Adulteration  of  sherry.  The  delicious  dry  wines  of  Spain,  though  naturally 
strong,  receive  an  addition  of  brandy  in  the  manufacture  for  the  English  market,  as  we 
have  already  stated  ;  but  it  is  said  that  "  pale  sherries  "  are  frequently  manufactured  out 
of  Cape  wine,  to  which  have  been  added  what  is  called  "  brandy  cowe,"  or  the  washings of  brandy  casks  ;  some  extract  of  almonds  to  give  the  nutty  flavour  ;  with  cherry  laurel 
water  to  improve  the  latter.  Fictitious  brown  sherries,  besides  these  additions,  receive 
burnt  sugar  and  gum,  benzoin,  or  honey. 

3658.  Champagne  is  fabricated  in  England  with  more  boldness  than  any  other  foreign 
wine,  few  persons  being  acquainted  with  the  true  taste  of  the  first  quality  of  this  wine.  One 
species  of  fraud  is  to  substitute,  instead  of  wine  of  the  best  kind,  a  very  inferior  ̂ d  weak 
wine  made  in  France,  but  which,  until  lately,  was  wholly  consumed  in  the  district  where 
it  was  fabricated,  and  which  would  not  keep  more  than  a  year.  This  has  very  little 
alcohol,  and  is  without  the  flavour  or  bouquet  of  good  Champagne,  but  exhibits 
abundance  of  frothing  and  effervescence  from  its  carbonic  acid.  Large  quantities  of  this, 
which  in  France  does  not  cost  ten  pence  a  bottle,  are  passed  off  for  the  best  at  balls, 
masquerades,  crowded  public  dinners,  &c.,  or  is  offered  for  sale  at  a  somewhat  lower 
price.  But  a  still  larger  quantity,  perhaps,  sold  for  Champagne,  is  entirely  fictitious, 
being  made  from  gooseberries,  without  any  of  the  juice  of  the  grape,  and  is  worth  scarcely 
one-fourth  of  what  is  paid  for  it.  In  this  manner  is  the  public  plimdered  annually  of 
considerable  sums  of  money  that  might  be  usefully  expended. 

3659.  Madeira  may  be  obtained  genuine,  called  direct  Madeira,  by  applying  to  the 
merchants  to  whom  it  is  consigned  by  the  manufacturers  in  the  island  of  Madeira  ;  but 
the  inferior  wine  of  the  north  side  of  the  island  is  sometimes  sold  for  that  of  the  south, 
which  alone  produces  good  wine.  A  wine  from  the  Cape  is  also  sometimes  substituted 
for  real  Madeira,  with  some  addition  of  flavouring  ingredients.  But  veiy  little  actual 
Madeira  enters  into  the  composition  of  what  is  sold  by  the  cheap  advertisers  and  pla- 
carders :  their  manufacture  is  said  to  consist  of  a  cheap  Vidonia,  with  one-tenth  of 
mountain,  a  fifth  Cape,  and  a  little  port  ;  this  is  coloured,  and  fined. 

3660.  The  Cape  wines,  which,  when  in  a  genuine  state,  are  but  indifferent  and  cheap, 
we  might  suppose  would  escape  adulteration  ;  but  this  is  not  the  case.  Those  which, 
from  their  flavour,  have  any  resemblance  to  other  wines,  are  selected  and  sold  under  the 
deceitful  names  of  Cape  Madeira,  Cape  sherry.  Cape  port,  Pontae,  and  even  Cape  Her- 

mitage, or  Burgundy,  or  passed  off  as  the  wines  whose  names  have  been  borrowed.  After 
that,  the  remainder  goes  by  the  simple  name  of  "  Cape  extremely  cheap ; "  and  a  great 
deal  is  mixed  with  cyder,  and  some  of  the  adulterating  materials  we  have  alreadj'  men- 

tioned, together  with  the  "  brandy  cowe,"  strength  being  the  chief  quality  esteemed  by 
the  class  of  purchasers  for  whom  it  is  intended,  the  generally  bad  character  of  this  wine 
serving  as  an  apology  for  any  defect  that  may  appear  in  this  manufacture. 

3661.  It  can  scarcely  be  necessary  to  enlarge  upon  the  evils  produced  by  the  extensive 
frauds  committed  in  the  wine  trade,  which  we  have  endeavoured  to  expose. 

3662.  It  must  be  obvious  how  great  the  loss  must  be  to  the  revenue,  to  say  nothing  of 

the  injury  done  to  health,  as  well  as  to  public  morals,  fi"om  the  constant  habit  of  practising 
imposition  in  all  its  various  ramifications.  Cape  wine,  which  pays  a  low  duty,  is  much 
employed  in  these  sophistications,  to  the  amount,  it  is  said,  of  many  hundred  tuns  annu- 

ally; but  the  quantity  of  fictitious  liquor  sold  as  wine  with  scarcely  a  drop  of  grape 
juice,  it  is  impossible  to  calculate,  although  no  doubt  it  is  very  considerable. 

3G63.  Formerly  there  were  severe  laws  in  England  against  the  adulteration  of  wine. 
A  company  of  vintners  even  took  cognizance  of  such  matters;  and  in  1426  the  Lord 
Mayor  condemned  a  hundred  and  fifty  butts  of  adulterated  wine  to  be  thrown  into 
the  kennel.  An  act  was  jiasscd  in  the  reign  of  Charles  IL  even  prohibiting  wines 

from  being  Intermingled.    Of  late,  this  subject  seems  not  to  be  sufficiently  attended  to. 
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To  prevent  altogether  this  base  mode  of  swindling  is  probably  impossible  j  but  by  some 
stringent  measures  it  might,  no  doubt,  be  restrained.  It  is  most  important,  however,  that 
tlie  public  should  understand  the  imposition  practised  upon  them,  for  the  remedy  is  in 
their  own  hands. 

Sect.  VI. 

COOPERING. 

3l!64.  B.irrels,  casks,  tubs,  &c.  of  various  kinds,  are  articles  of  furniture  made  by  the  cooper ;  and  although 
we  have  mentioned  these  in  various  places  incidentally,  a  few  words  may  not  be  useless  on  the  subject  of 
cooperage  gener.iUy,  that  our  readers  may  know  how  to  apply  to  the  proper  person. 

3fiG5.  In  some  places  a  cooper  is  expected  to  make  all  these  articles ;  but  in  this  country,  in  general,  the 
workmen  are  brouglit  up  to  confine  themselves  to  a  particular  branch  of  the  business  ;  and  we  have  accord- 

ingly butt  coopers,  rundlet  coopers,  dry  coopers,  white  coopers,  and  wine  coopers.  Butt  coopers  are  employed 
ill  making  and  repairing  puncheons,  hogsheads,  and  large  casks  for  breweries  and  distilleries.  Kundlet 
coopers  confine  themselves  to  the  manufacture  of  sm.ill  casks  to  hold  the  products  of  distilleries,  and  for  other 
purposes,  from  one-gallon  casks  to  those  which  contain  twenty  gallons.  Dry  coopers  manufacture  sugar 
hogsheads,  and  casks  of  every  kind  for  holding  dry  goods,  such  as  clothing  for  the  army,  and  all  kinds  of 
military  and  naval  stores  ;  as  these  do  not  require  to  be  water-tight,  they  are  not  so  well  executed  as  the  work 
of  butt  and  rundlet  coopers,  and  their  price  is  proportionately  less.  White  coopers  make  all  articles  of  this 
kind  in  domestic  use,  such  as  small  brewing  vessels,  washing  tubs,  churns,  pails,  &c.,  and  they  frequently  add 
Coarse  turnery  to  their  business  ;  they  use  both  iron  and  wooden  hoops,  the  latter  of  ash,  peeled,  and  white. 
In  general,  they  keep  shops,  and  expose  their  articles  for  sale. 

366G.  Wine  coopers  are  employed  in  making  and  repairing  every  kind  of  wooden  vessel  used  for  holding 
wine,  as  butts,  casks,  &c. ;  but  they  are  also  the  proper  persons  to  remove  and  deposit  wine  and  spirits,  .ts 
they  can  effect  this  with  greater  safety  than  other  persons,  from  being  better  acquainted  with  the  strength  of 
the  vessels,  and  the  proper  way  of  moving  them  about.  They  are  also  employed  in  bottling  and  packing 
wines  and  spirits,  and  have  often  considerable  knowledge  of  the  general  management  of  wines.  Large  backs, 
and  vats  for  breweries,  require  often  to  be  of  vast  strength  to  support  them,  and  likewise  the  aid  of  the 
carpenter,  and  even  the  engineer.  The  makers  of  these,  and  of  coolers,  keep  materials  better  fitted  for  the 
purpose  than  other  coopers. 

3667.  The  cooper  works  with  few  tools,  and  it  is  surprising  to  see  the  dexterity  with  which  he  handles' these  few.  With  .m  axe,  an  adze,  a  saw,  two  or  three  spoke  staves,  a  large  plane,  and  a  bench  made  of  stout 
plauk  placed  upon  four  feet,  he  goes  through  almost  all  his  work.  The  staves  of  the  vessels  manufactured  by 
the  cooper  are  made  chiefly  of  oak,  and  are  imported  cut  of  the  proper  lengths  from  the  Baltic,  or  from 
Canada ;  the  former,  however,  arc  tlie  best.  The  edges  are  curved  t)y  the  cooper  to  produce  the  bellying 
forms  of  casks.  The  heads  and  bottoms  are  of  several  pieces,  put  together  by  pegs  called  dowells,  and  are 
fixed  in  by  inserting  them  in  a  groove  in  the  staves,  the  projecting  piece  of  the  latter  being  named  the  chime. 
The  staves  themselves  are  held  together  by  hoops,  which  vary  according  to  the  nature  of  the  vessels  ;  the 
strongest  are  of  iron  ;  but  foreign  casks  are  seldom  bound  by  iron,  and  this  metal  is  particularly  avoided  in 
the  wine  countries.  In  stout  hoops,  as  those  of  butts,  iron  is  the  best ;  but  when  the  staves  are  thin,  the  rust 
of  iron  destroys  the  wood.  Previously  to  putting  on  the  iron  hoops  the  staves  are  dried  by  a  fire  or  in  kilns,  to 
cause  them  to  shrink,  that  when  they  expand  by  moisture  the  hoops  may  be  tight. 

3668.  Very  great  improvements  have  been  made  in  this  branch  of  business,  through  cutting  out  the  staves 
by  circular  saws  which  perform  the  work  with  great  expedition  and  accuracy.  This  was  first  practised  by 
Mr.  George  Smart,  in  making  the  small  casks  called  canteens,  in  which  soldiers  carry  their  bever.ige.  The 
accuracy  with  which  the  various  pieces  were  sawed  out  was  such  that  there  was  no  occasion  to  plane  the  edges 
to  render  them  water-tight.  It  is  worth  mentioning,  that  the  casks  in  which  butter  comes  from  Holland  are  very 
well  made;  .md  as  they  may  be  purchased  at  tlie  butter  shops,  when  empty,  at  from  sixpence  to  tenpeuce 
each,  they  are  cheap  and  convenieut  for  many  domestic  purposes. 

CHAP.  V. 

ON  THE  MAIQNG  OF  CYDEK,  PERRY,  AND  MEAD. 

Sect.  I. 

CYDER. 

3669.  Cyder  is  a  fermented  liquor  prepared  from  the  juice  of  apples :  and  although  it  is 
not  usually  reckoned  among  the  wines,  yet  it  belongs  to  that  class  of  beverages  as  much 
as  those  which  are  made  from  currants,  gooseberries,  or  other  fruits. 

3670.  We  learn  from  Pliny  that  both  cyder  and  perry  were  made  by  the  Romans  in 
Italy.  The  term  cyder,  cidre  in  French,  is  derived  from  the  Latin  sicera ;  a  general 
name  for  such  fermented  liquors  as  were  not  the  produce  of  the  grape.  It  was  made  by 
the  Moors  of  Spain,  from  whom  it  was  introduced  into  Normandy,  and  afterwards  into 
England.  The  apples  and  cyder  of  Normandy  are  still  reckoned  of  superior  quality,  and 
cyder  is  prepared  there  abundantly,  being  the  common  beverage,  as  it  is  in  Hereford- 

shire, Devonshire,  and  the  neighbpuring  counties  of  England,  where  it  has  acquired  the 
highest  excellence. 

In  Book  VII.  Chap.  IX  ."  On  Fruits,"  we  gave  a  description  of  the  apple :  we  shall  here 
add  some  particulars  connected  with  its  use  in  making  cyder. 

3671.  Apple  trees  are  propagated  by  seeds,  or  by  ingrafting  the  .scions  or  shoots  of  such 
trees  as  are  valuable  for  their  fruit  on  stocks  or  trees  raised  from  seed.  The  soil  which  ia 
Herefordshire  is  considered  the  best  adapted  to  most  kinds  of  apples  is  a  deep  rich  loam, 
when  under  the  culture  of  the  plough  ;  on  this  the  trees  grow  wild  with  great  luxuriance, 
and  produce  the  richest  fruit.    Some  trees,  however,  the  golden  pippin  in  particular,  form 
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exceptions  to  this  general  rule,  and  flourish  most  in  hot  shallow  soils,  on  a  limestone  or sandstone. 

In  the  cyder  counties,  as  Herefordshire,  Gloucestershire,  Somersetshire,  Devonshire, 
&c.,  apple  trees  for  cyder  are  planted  in  orchards ;  but  in  some  places  they  occasionally 
grow  in  hedge-rows,  and  in  pastures  moderately  sheltered  ;  and  these  might  easily  be multiplied  in  many  parts  of  the  kingdom.  The  fittest  for  such  purpose  are  those  which 
grow  tall  so  as  not  to  overshadow  the  crops. 

3672.  Sea  air,  and  situations  exposed  to  high  winds,  are  unfavourable  to  the  apple. 
In  the  cyder  countries,  where  the  climate  is  more  certain  than  in  some  others,  it  is  the 
custom  to  plant  but  a  few  good  sorts,  and  not  to  mix  above  one  or  two  sorts  together  in 
the  making  of  cyder. 

3673.  The  principal  part  of  the  cyder  made  in  England  is  manufactured  by  the  growers  of 
the  fruit,  though  much  of  what  is  sold  in  London  is  made  by  professional  men,  who,  like 
brewers,  devote  themselves  to  this  branch  of  industry,  and  who  conduct  their  operations 
more  or  less  on  scientific  principles.  The  varieties  of  apples  which  are  cultivated  for  this 
purpose  in  the  various  fruit  districts  of  this  kingdom,  are  extremely  numerous.  It  is  not 
often,  however,  that  the  maker  of  cyder  has  it  in  his  power  to  choose  the  fruit  which  he  em- 

ploys, as  in  most  cases  he  is  restricted  to  the  produce  of  his  own  orchard ;  but  as  he  may' 
occasionally  have  an  opportunity  of  purchasing  fruit,  the  following  particulars  will  be  of  use 
in  directing  his  choice.  No  juice  can  be  depended  upon  for  making  good  cyder  that  does 
not  possess  at  the  same  time  body  and  flavour  ;  the  former  depends  on  the  juice 
contained  in  the  pulp  or  flesh  of  the  fruit,  and  the  latter  on  the  juice  (probably  an 
essential  oil)  contained  in  the  external  skin  or  peel,  and  in  the  seeds  or  pips.  The  apples 
the  most  agreeable  to  the  palate  are  those  which  abound  in  a  juice  at  once  sweet  and 
acidulous,  whereas  those  which  answer  the  best  for  cyder  have  the  juice  both  sweet  and 
acerb,  with  little  mixture  of  acid.  Hence  the  best  cyder  fruits,  with  few  exceptions, 
are  too  astringent  to  be  fit  for  the  table. 

3674.  Mr.  Knight  supposed,  that  a  particular  variety  of  apple,  as  well  as  of  most  other  plants,  has  only  a 
limited  duration  ;  and  th.it  those  plants  which  have  been  propagated  by  grafting  from  one  stock  partake  in 
some  degree  of  the  same  natural  duration  of  life,  in  their  youth,  maturity,  and  decay,  and  hence  he  accounts  for 
the  apparent  decline  of  some  of  the  most  valuable  varieties,  as  the  golden  pippin,  and  red  streak,  which  were 
favourite  old  cyder  fruits.  He  conceived  therefore  that  since  no  variety  can  be  preserved  for  an  indefinite 
period,  that  it  is  absolutely  necessary  to  seek  for  new  varieties  by  sowing  the  seeds,  and  selecting  such  plants 
so  produced  as  possess  valuable  properties.  Though  the  utility  of  the  latter  practice  is  acknowledged,  some 
persons  doubt  with  respect  to  the  validity  of  his  theory  of  the  decline  of  a  variety  from  the  cause  which  he 
assigns,  and  rather  attribute  any  decay  which  may  appear  to  climate  or  other  circumstances.  However  this 
may  be,  it  is  certain  that  some  varieties  of  apples  formerly  abundant  are  now  propagated  with  difficulty,  and 
are  affected  with  diseases  formerly  less  frequent. 

3675.  Two  qualities  are  particularly  required  in  the  fruit  proper  for  cyder.  One  is  the 
presence  of  the  substance  called  tannin,  or  tannic  acid,  without  which,  neither  cyder 
nor  perry  are  capable  of  keeping  beyond  the  first  summer.  This,  although  indicated  by 
the  acerb  flavour  of  the  fruit,  is  still  more  correctly  demonstrated  by  pressing  the  juice 
out  of  an  apple  or  pear,  and  then  dropping  in  a  solution  of  glue  or  isinglass  :  the  tannic  acid 
combines  with  the  gelatine,  forming  a  precipitate,  the  quantity  of  which  indicates  that  of 
the  acid.  The  other  quality  is  the  specific  gravity  of  the  juice  ;  if  that  of  water  be 
considered  as  1000,  that  of  apple  juice  will  be  found  to  vary  from  I'O.'iO  to  1-080,  and 
the  greater  the  specific  gravity  of  the  juice,  the  greater  will  be  the  strength  of  the  liquor 
which  it  affords. 

3676.  The  juice  of  apples  consists  of  a  considerable  quantity  of  mucilage,  saccharine 
matter  of  the  same  kind  as  that  of  grapes,  malic  acid,  acetic  acid,  tannin,  a  fermenting 
matter,  and  much  water.  The  parenchyma,  or  cellular  membrane  of  the  pulp,  in  which 
the  above  is  contained,  constitutes  about  two  per  cent,  of  the  whole  mass.  The  seeds  con- 

tain a  bitter  principle,  and  an  essential  oil. 
3677.  When  the  fruit  is  gathered,  each  variety  should  be  laid  apart,  and  formed  into 

heaps  a  foot  or  more  in  thickness,  in  order  to  maturate  or  become  mellow.  It  is  not  ne- 
cessary, for  this  purpose,  that  they  should  be  laid  up  under  cover,  or  even  protected  in 

any  degree  from  the  weather,  except  during  severe  frosts  ;  for  apples  in  a  loft,  unless  laid 
very  thin,  and  carefully  attended  to,  are  apt  to  contract  a  musty  taint  which  commuicatcs 
itself  to  the  cyder.  The  process  of  mellowing  has  this  farther  advantage  besides  maturing 
the  juice,  that  the  texture  is  greatly  softened ;  and  thus  the  operation  of  grinding  and 
pressing  are  more  easily  and  effectually  performed.  The  mellowing  may,  in  general, 
be  known  to  be  completed,  when  the  texture  has  so  far  given  way  that  the  thumb  may 
without  difficulty  be  thrust  through  one  of  the  apples  of  an  average  quantity  selected  for 
the  trial  ;  it  should  not,  however,  be  carried  too  far,  as  is  sometimes  the  case.  Previous 
to  grinding,  the  fruits  should  be  carefully  looked  over  :  those  which  are  rotten  are  to  be 
rejected  ;  and  those  which  are  partially  so  should  have  the  decayed  part  cut  out. 

3678.  The  next  operation  is  grinding  or  mashing  the  apples  into  what  is  technically  called 
pommage :  by  this  the  fruit  is  reduced  as  nearly  as  possible  to  a  uniform  consistence,  in 
such  ai  manner  that  the  rinds  and  kernels  may  be  scarcely  discernible  from  the  general 
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mass,  the  operation  proceeding  slowly,  with  free  access  of  air,  which  is  supposed  to  pro- 
mote the  tendency  to  that  decomposition  which  the  mass  is  afterwards  to  undergo. 

3679.  Several  methods  of  grinding  the  fruit  are  practised;  but  that  most  commonly  in use  in  Herefordshire,  Devonshire,  and 

the  adjoining  counties,  is  the  bruising- 
stone,  or  apple  mill,  fg.  565.  This  is 
a  very  ancient  method,  and  is  still  .em- 

ployed in  Devonshire,  Herefordshire, 
and  other  western  counties.  The  fruit 
is  put  into  a  circular  chase,  or  wide 
groove,  in  a  solid  mass  of  stone,  and 
they  are  crushed  by  a  circular  stone, 
three  or  four  feet  in  diameter,  which  is 

a  little  narrower  than  the  groove,  and  which  is  carried  round  by  a  long  axle,  that  passes 
through  it,  and  is  connected  at  one  end  with  an  upright  piece  which  stands  in  the  centre 
of  the  fruit  cistern.  These  circular  bruising-stones  generally  weigh  from  one  to  two  tons. 
It  is  essential  that  they  should  not  be  of  limestone,  nor  have  calcareous  pebbles  in  their 
composition,  as  the  lime  would  be  dissolved  by  the  acid  of  the  apples.  The  best  stones 
consist  of  a  coarse  grit,  usually  called  "  mill-stone  grit,"  that  is  raised  in  the  forest  of 
Dean  ;  but  these  often  have  the  defect  of  being  of  too  coarse  workmanship,  uneven  places 
being  left,  which  prevents  them  from  bruising  effectually  the  pips  of  the  apples.  The 
bruising  surface  ought  to  be  worked  smooth,  and  very  hard  stone,  as  granite,  should  be 
preferred.  These  circular  bruising-stones  are  made  to  revolve  by  the  hand,  or  by  a 
horse,  according  to  their  weight  and  the  quantity  of  work  to  be  performed.  A  strong 
round  stick,  called  a  stirrer,  is  employed  to  remove  the  fruit  from  the  sides,  and  to  keep 
it  to  the  bottom  of  the  stone. 

Metal  instruments  should  be  avoided,  as  they  are  liable  to  be  acted  upon  by  the  acid 
juice  ;  and  lead  or  copper  are  in  particular  improper. 

3680.  Wooden  rollers  have  been  tried  for  crushing  the  fruit,  in  the  same  manner  as  is 
practised  with  the  sugar  canes  in  the  West  Indies  :  but  it  is  found  that  the  apples  being 
globular,  and  of  a  cellular  substance,  are  not  easily  laid  hold  of ;  or,  if  caught,  have  no 
lengthened  fibres  to  induce  them  to  pass,  like  the  cane,  between  plain  rollers.  In  Ireland 
they  use  wooden  cylinders,  but  they  cover  the  surfaces  with  studs  of  iron,  like  a  barrel 
organ,  and  some  use  fluted  rollers  of  wood  and  iron  ;  but  the  acid  of  the  fruit  corrodes 
the  iron,  which,  in  a  small  degree,  tinges  the  liquor.  Upon  the  whole,  therefore,  perhaps 
the  stone  runner  above  described,  if  properly  executed,  is  the  most  eligible  instrument  : 
for  operations  on  a  very  small  scale,  where  a  mill  is  not  at  hand,  a  large  block  of  wood  hol- 

lowed out  like  a  mortar,  and  a  wooden  pestle,  might  prove  a  succedaneum.  Much  depends 
upon  the  accuracy  with  which  the  grinding  is  performed,  which  ought  to  be  continued 
until  the  pips,  as  well  as  the  other  parts,  are  completely  broken  down.  On  this  account, 
the  mill  must  not  be  choked  with  fruit ;  a  moderate,  and  rather  small  charge,  is  more 
perfectly  comminuted,  and  in  proportionably  a  shorter  time  than  a  large  one  ;  the  fruit 
should  be  strewed  one  apple  in  depth. 

3681.  Pressing  is  the  next  operation;  and  some,  instead  of  pressing  the  pulp  imme- 
diately after  the  grinding,  prefer  suffering  it  to  remain  in  the  grinding  trough,  or  in  vats 

for  the  purpose,  for  some  time,  perhaps  for  twelve  or  twenty-four  hours,  according  to  the 
season,  that  an  extract  from  the  rind  and  kernels  may  be  produced.  By  allowing  the 
juice  to  stand  some  time  on  the  marc,  the  flavour  of  the  apples  is  extracted  ;  and  the  fer- 

mentation is  sooner  excited.  But  in  warm  weather,  there  is  a  danger  in  letting  it  remain 
too  long,  for  the  acetous  and  even  putrefactive  fermentation  are  apt  to  set  in.  This 
danger  is  greater  in  apples  collected  in  summer,  when  they  are  scarcely  ripe,  than  with 
those  which  are  gathered  in  the  autumn  ;  for  in  unripe  apples  there  is  abundance  of 
natural  ferment,  and  their  juice  will  sometimes  ferment  spontaneously  in  a  few  hours  ; 
whereas  the  juice  of  apples  perfectly  ripe  will  not  ferment  for  several  days,  even  in  a warm  room. 

31)82.  The  cijdcr  press  is  constructed  on  the  same  principles  as  those  machines  which  are 
intended  to  afford  a  strong  and  powerful  pressure,  as  the  packing  and  oil  presses.  The 
presses  used  in  Herefordshire  are  a  modification  of  the  common  screw  press,  the  screw 
being  vertical,  and  about  six  or  seven  inches  in  diameter,  and  the  pressing  boards  hori- 

zontal. In  Ireland,  the  force  applied  to  the  boards  is  by  means  simply  of  a  lever.  The 
hydro-mechanical  press  is  the  most  powerful.  The  pressing  is  effected  by  putting  the 
pulp  into  bags  made  of  horse-hair  cloth  ;  some,  instead  of  hair  cloth,  lay  long  straw  under 
the  pommage,  the  ends  of  which  they  turn  up  over  it ;  then  they  cover  the  pommage  with 
very  fresh  clean  straw  or  reeds,  upon  which  they  spread  another  layer  of  pommage,  and 
so  on  alternately,  till  the  press  is  full  ;  either  method  will  do,  but  the  bags  are  the 
neatest. 

The  first  pressing  should  be  very  light,  so  as  to  extract  only  that  portion  of  the  juice 
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which  flows  almost  spontaneously  ;  the  pulp,  now  called  the  cheese,  being  then  removed 
from  the  press  and  broken  to  pieces,  should  be  exposed  to  the  air  by  laying  it  on  a  coarse but  clean  canvas  for  twelve  hours,  turning  it  over  from  time  to  time  with  wooden  forks 
or  rakes.  By  this  exposure  the  pulp  will  become  brown,  and  being  then  pressed  by  a 
gradually  increasing  pressure  till  all  the  juice  is  extracted,  will  give  out  not  only  a  deeper 
coloured,  but  considerably  sweeter  juice  than  that  which  flowed  at  the  first  pressure.  In 
the  usual  cai-eless  mode  of  manufacturing  cyder,  the  juice,  as  it  flows  from  the  press,  being intermixed  with  the  finer  parts  of  the  pulp  which  are  forced  through  the  interstices  of  the 
hair  cloth  by  the  action  of  the  press,  is  immediately  transferred  to  the  fermenting  tun. 
This,  however,  is  a  bad  practice  ;  for  the  liquor  will  be  found  to  ferment  more  moderately, 
and  to  become  fine  with  more  certainty,  if  deprived  of  this  pulpy  fibrous  matter,  by 
running  it  through  a  common  hair  sieve,  or  through  a  cask  with  a  false  bottom  covered 
with  hair  cloth  ;  it  may  thus  be  obtained  as  clear  as  the  wort  that  is  produced  from malt. 

3683.  If  the  cijder-maker  is  desirous  of  viaking  different  qualities  of  cyder,  he  will  have 
ground  and  pressed  each  variety  of  apples  separately  ;  and,  in  general,  it  will  be  most  pro- 

fitable to  make  at  least  two  kinds,  a  best  and  second,  otherwise  all  the  apples  are  mingled 
together.  Some  also  keep  apart  that  portion  of  the  juice  which  drains  without  pressure, 
for  making  a  superior  cyder. 

3684.  The  marc  which  remains  after  pressure,  if  infused  in  boiling  water,  and  allowed  to 
remain  for  two  days,  will  aSbrd  a  juice  that,  when  fermented,  will  make  a  very  inferior 
kind  of  cyder,  formerly  called  cyderhin  and  used  as  a  common  drink  for  labourers  :  at 
present  it  is  called  water  cyder. 

3685.  Tlie  apple  juice  is  now  to  be  feitnented.  The  best  vessels  in  which  to  carry  on  the 
first  fermentation  are  casks  set  on  end,  the  heads  being  taken  out  and  replaced  by  a  light 
movable  cover.  These,  being  filled  with  juice  to  within  four  or  five  inches  of  the  top, 
are  to  have  their  covers  put  on  till  the  fermentation  has  commenced,  which,  in  general, 
will  be  in  from  one  to  four  days,  according  to  the  temperature  and  the  richness  of  the  liquor. 
Sometimes,  in  cold  unfavourable  weather,  the  juice  will  remain  for  a  fortnight  or  longer 
without  fermenting  ;  in  such  cases,  sometimes  artificial  means  are  employed  to  produce 
it.  Some  persons  put  into  the  liquor  a  toast  dipped  in  yeast,  which  is  efficacious  ;  a  better 
method,  however,  is  to  take  from  two  to  three  gallons  of  liquor  from  each  cask,  and  to 
put  the  whole  into  a  tub  placed  in  a  warm  room  ;  in  a  few  hours  fermentation  will  come 
on,  and  then  the  liquor  is  to  be  returned  to  the  casks. 

As  soon  as  the  fermentation  has  established  itself,  a  scum  begins  to  collect  on  the  sur- 
face of  the  liquor,  which  should  be  carefully  removed  every  morning  and  evening,  the 

cover  of  the  casks  being  kept  on  in  the  meantime,  as  it  is  of  great  importance  that  this 
stage  of  the  fermentation  should  be  carried  through  as  quickly  as  possible.  When  the 

liquor  has  ceased  throwing  up  scum,  or  nearly  so,  but  while  it  is  still  giving  off'  small bubbles  of  carbonic  acid  gas,  the  primary  fermentation  is  concluded.  The  time  which  this 
occupies  varies  from  twelve  to  thirty-six  hours.  The  completion  of  the  fermentation  may 
be  known  by  the  clearness  of  the  liquor,  in  consequence  of  the  subsidence  of  the  flocks, 
or  muddiness,  and  by  its  having  acquired  a  sharp  vinous  taste. 

3686.  It  is  safer  to  rack  off'  the  cyder  too  soon,  than  to  suffer  it  to  remaiii  too  long.  By the  latter,  it  would  certainly  pass  into  the  acetous  fermentation,  and  a  quantity  of  vinegar 
would  be  formed  ;  by  the  former,  the  chief  defect  would  be  want  of  strength,  from  defi- 

ciency of  the  alcohol.  Cyder,  however,  is  not  valued  principally  for  the  strength  or  spirit 
it  contains,  but  for  the  agreeable  mixture  of  this  with  sweetness,  sourness  with  sub- 
acerbity  ;  and  so  that  these  qualities  are  obtained,  the  degree  of  strength  is  of  little  import- 

ance. The  most  desirable  thing  is  to  have  sufficient  carbonic  acid  g!is  to  saturate  the 
water  of  the  apple  juice,  and  to  have  the  liquor  sprightly,  in  a  state  intermediate  between 
bottled  cyder  and  draught  C3'der  as  it  is  usually  met  with.  Such  cyder,  when  left  exposed 
on  the  table,  does  not  become  vapid,  but  continues  to  ferment  slightly,  and  the  chief 
objection  to  it  in  this  state  is  want  of  clearness,  a  defect  that  offends  the  eye  more  than  the 
taste.  In  some  parts  of  the  world  it  is  customary  to  drink  it  in  preference  before  the 
fermentation  has  been  quite  finished,  and  while  it  is  still  turbid. 

3687.  The  racking  or  fllfring  of  the  fermented  liquor  into  casks  is  best  effected  in  the 
following  manner. 

For  every  cask  of  liquor  take  two  pecks  of  perfectly  sweet  bran  ;  scald  it  in  two  siiccessive  waters,  in  order 
to  wash  out  all  the  soluble  matter  of  the  bran,  and  press  it  thoroughly  ;  then  dissolve  one  ounce  of  alum  in  a 
pail  of  boiling  water,  and  pour  it  on  the  bran  ;  lot  the  mixture  remain  for  six  or  eight  hours,  and  then  strain 
olT  the  water,  .md  press  the  bran  as  before.  The  bran  thus  prepared  is  to  be  stirred  into  the  fermenting  liquor, 
and  the  mixture  is  to  be  strained  through  a  cask  with  false  bottom  ;  the  first  runnings,  being  rather  more 
turbiil,  arc  to  be  returned,  but  as  soon  as  the  liquor  comes  through  moderately  cle.nr,  it  is  to  be  reserved.  In 
this  state  it  will  be  found  agree.ible  to  the  taste,  and  considerably  sweet ;  and  the  manufacturer  may  now. 
according  to  his  pleasure,  make  of  it  either  stm-ct  or  dry  cyder,  bollM,  or  in  cask. 

3688.  To  produce  the  best  sweet  cyder  for  bottling,  it  is  essential  that  the  fermentation 
should  not  be  complete,  but  that  some  of  the  saccharine  matter  should  remain  uneon- 
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verted,  in  order  that  it  may,  by  the  slow  fermentation  (see  "  Fermentation "  and 
"  IBrewing  "),  be  converted  into  alcohol  and  carbonic  acid  gas. 

3689.  After  fermentation,  nothing  more  is  required  than  to  bottle  it  forthwith,  and  to 
keep  it  in  as  cool  and  uniform  a  temperature  as  possible  for  a  twelvemonth  or  more,  that 
it  may  ripen ;  after  which  it  may  be  brought  into  a  state  fit  for  drinking  by  being  placed 
for  a  week  or  fortnight  in  a  warm  situation.  For  sweet  barrelled  cyder,  the  cask  must 
be  stummed,  and  then  filled  with  the  liquor ;  the  bung  must  be  accurately  secured,  and 
the  temperature  kept  as  cool  as  possible. 

3690  T/ie  term  slummine:  signifies  burning  sulphur  in  the  cask,  for  the  purpose  of  checking  fermentation ; 
it  is  thus  performed :  — Take  a  strip  of  canvas  cloth,  about  twelve  inches  long,  and  two  broad  ;  let  it  be 
dipped  into  melted  brimstone;  when  this  match  is  dry,  let  it  be  lighted,  and  suspended  from  the  bung  of  a 
cask  in  which  there  are  a  few  gallons  of  cyder,  until  it  is  burnt  out.  The  cask  must  remain  stopped  for  an 
hour  or  more,  and  be  then  rolled  to  and  fro,  to  incorporate  the  fumes  of  the  match  with  the  cyder  ;  after  which 
it  may  be  filled,  when  all  fermentation  will  be  suspended.  Sometimes  this  process  is  resorted  to  for  the 
purpose  of  giving  an  additional  flavour  to  the  cyder.  To  effect  this,  some  powdered  ginger,  cloves,  &c.,  may 
be  strewed  on  the  match  when  it  is  made.  The  burning  of  ttiese  ingredients  with  the  sulphur  will  convey 
somewhat  of  their  fragrance  to  the  wliole  cask  of  cyder  ;  but  to  do  this  advantageously,  it  must  be  performed 
as  soon  as  the  vinous  fermentation  is  fully  perfected.  Should  the  fennentation  return,  this  process  must  be 
repeated.  The  complete  cessation  of  the  fermentation  may  be  known  by  observing  whether  a  candle  held  in 
the  bung-hole  will  burn.    So  long  as  there  is  carbonic  gas  escaping,  the  candle  will  not  burn. 

For  strong  dry  cyder  no  stumming  must  be  employed,  but  the  cask  being  filled  to 
within  an  inch  of  the  top,  must  be  secured  with  a  bung,  having  a  hole  bored  through  it 
with  a  round  file.  Into  this  hole,  after  the  bung  has  been  driven  into  the  cask,  a  piece  of 
tobacco  pipe  is  to  be  inserted  and  secured  with  a  little  melted  wax,  taking  care  that  its 
lower  end  does  not  dip  into  the  liquor.  A  very  gentle  fermentation  will  take  place ;  by 
which  the  sugar  will  be  wholly  converted  into  spirit  in  the  course  of  the  succeeding  sum- 

mer, and  the  cyder  will  then  be  in  the  state  of  a  dry  wine,  and  wUl  undergo  no  farther 
change  as  long  as  it  is  kept  in  perfectly  close  vessels. 

When  the  cyder-maker  has  succeeded,  by  successful  management,  in  preventing  the 
acetous  fermentation,  his  cyder  wLU  require  little  farther  attention  than  filling  up  the 
vessels  every  two  or  three  weeks,  to  supply  the  waste  by  the  slow  fermentation,  until  the 
beginning  of  the  succeeding  March  :  at  which  time  it  may  be  reasonably  expected  he  will 
find  his  liquor  bright,  pure,  and  in  a  state  for  final  racking,  which  should  be  done  in  fine 
weather. 

3G91.  The  casks  into  which  the  liquor  is  put  whenever  racked  off  should  alwaj's  have 
been  thoroughly  scalded,  and  dried  again  ;  and  each  should  want  several  gallons  of  being 
full,  to  expose  a  larger  surface  to  the  air.  New  casks,  though  they  are  ever  so  well  sea- 

soned, are  apt  to  give  a  disagreeable  taste  to  the  cyder :  boiling  them  with  pommage  is 
useful.    Casks  that  have  contained  spirits  are  best  for  preserving  cyder. 

3692.  Should  the  above  precautions  be  neglected,  the  consequence  will  probably  be,  that 
the  acetous  fermentation  will  take  place.  When,  however,  this  has  been  suffered  to  come 
on,  several  methods  have  been  tried  to  check  it,  sometimes  with  a  degree  of  success,  at 
other  times  unavailingly.  One  of  them  has  been  to  pour  in  a  bottle  of  French  brandy,  half 
a  gallon  of  spirit  extracted  from  the  lees  of  cyder,  or  a  pailful  of  old,  good  cyder  ;  but 
this  will  not  succeed  if  the  cyder  should  continue  to  be  kept  in  a  close  warm  cellar. 
If  removed  to  a  cooler  place,  the  cyder  may  be  preserved.  Another  remedy  is  the 
stumming  described  above.  These  remedies  are  innocent ;  but  it  is  not  safe  to  employ 
any  preparation  of  lead,  as  has  been  done  formerly. 

3693.  If  the  cyder,  after  being  racked  off  into  casks,  remains  bright,  nothing  more  is  to  be 
done  to  it  ;  blit  if  a  scum  collects  on  the  surface,  it  is  a  proof  of  fermentation  commencing 
again,  and  it  must  be  immediately  racked  off  into  other  casks  to  check  this,  which 
must  be  repeated  as  often  as  a  new  fermentation  appears.  The  strength  of  cyder  is  some- 

what reduced  by  being  frequently  racked  off. 
3694.  Fining  will  he  %tnnecessary,  if  the  above  directions  are  attended  to;  the  liquor  will 

become  spontaneously  perfectly  clear  and  bright,  which  will  not  only  be  a  saving  of 
farther  trouble,  but  such  liquor  wiU  keep  longer  unimpaired  than  that  which  has  been 
fined.  Should,  however,  the  cyder-maker,  notwithstanding  his  care,  be  disappointed,  he 
may  use  some  of  the  ordinary  substances  for  this  purpose,  as  isinglass,  whites  of  eggs,  &c. : 
but  all  these  deprive  the  liquor  of  the  greatest  part  of  its  tannin,  upon  which  its  durability 
essentially  depends.  If  fining  is  necessary,  it  may  be  thus  performed  :  a  pound  of  isinglass 
is  soaked  for  ten  or  twelve  hours  in  cold  water,  and  afterwards  dissolved  in  about  five 
gallons  of  cyder,  and  well  incorporated  with  a  whisk.  About  a  quart  of  this  is  sufficient 
for  a  hogshead  of  cyder,  and  it  must  be  stirred  and  mixed  in  the  cask  ;  but  the  whites 
of  a  dozen  eggs,  beat  up  along  with  the  shells  in  a  quart  of  the  liquor,  is  thought  by  some 
to  perform  the  operation  with  more  certainty. 

369.5.  Bottling  the  cyder.  —  Cyder  in  general  will  be  fit  for  bottling  in  about  a  month: 
but  the  best  period  is  when  it  has  arrived  at  the  greatest  perfection  in  the  cask,  which  is 
when  it  is  two  years  old  ;  it  will  then  soon  become  brisk  and  sparkling.  As  it  is 
usually  made,  it  will  retain  a  considerable  portion  of  sweetness  in  the  cask  to  the  end  of 
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three  or  four  years  ;  but  then  the  saccharine  part  gradually  disappears,  probably  by  the decomposition  mduced  by  the  slow  fermentation.  If  it  possess  much  richness;  it  will remain  with  scarcely  any  sensible  change  during  twenty  or  thirty  years,  or  as  long  as  the cork  duly  performs  its  office,  or  resists  decay.  When  the  bottles  are  filled,  set  them  by uncorked  till  the  morning ;  let  the  corks  be  driven  in  very  tightly  ;  some  tie  them  down with  strong  wire  or  twine,  and  secure  them  with  melted  rosin  or  other  material  of  that nature.  Tlie  bottles  should  be  laid  on  their  sides.  Both  casks  and  bottles  should  be 
Irequently  looked  at,  and  if  any  hissing  be  perceived,  the  bungs  or  corks  should  be 
removed,  and  replaced  in  a  day  or  two,  otherwise  the  vessels  may  burst.  In  winter  they should  be  kept  rather  warm,  or  free  from  frost ;  and  in  summer  in  a  cool  place. 
j3696.  In  making  cyder  for  the  common  use  of  the  farm  house,  few  of  the  foregoing  rules are  accurately  attended  to.  The  flavour  of  the  liquor  is  a  secondary  consideration  with 

the  farmer,  whose  first  object  is  to  obtain  a  large  quantity  at  a  small  expense.  The 
common  practice  is  sufficiently  well  calculated  to  answer  this  purpose  ;  the  apples  are 
usually  gathered  and  ground  as  soon  as  they  become  moderately  ripe,  the  pommage  is pressed,  and  one-fourth  of  warm  water  is  often  added  to  the  juice,  which  is  most 
frequently  conveyed  from  the  press  immediately  to  the  cellar.  A  violent  fermentation  in 
the  casks  soon  commences,  and  continues  until  nearly  the  whole  of  the  saccharine  matter 
is  decomposed.  The  casks  are  filled  up  and  stopped  early  in  the  succeeding  spring,  and 
no  further  attention  is  paid  or  required.  The  liquor  thus  prepared  should  be  kept  at 
least  a  year  before  it  is  drunk  ;  it  may  be  kept  from  two  to  five  or  six  years  in  the  cask, 
according  to  its  strength.    It  is  generally  harsh  and  rough,  but  rarely  acetous. 

3697.  Ct/der  may  be  made  in  stnall  quantities  as  well  as  in  large,  and  the  superabundant 
apples  of  a  moderately  large  garden  may  be  economically  applied 
to  this  use  without  much  trouble.    The  fruit  should  be  picked 

Fig.  6GG.        /  free  from  stalks,  and  laid  in  heaps  for  three  weeks,  to  mellow. 
A  tub  (f  g.  566.)  thicker  and  stronger  than  usual,  eighteen  inches 
in  diameter,  and  iron-hooped,  may  serve  for  a  crushing  trough, 
and  the  apples  may  be  made  into  pommage  with  a  heavy  bruiser 
of  hard  wood,  not  unlike  that  used  by  a  street  paviour. 

The  common  clothes  press  made  very  strong  may  be  em- 
ployed for  pressing,  and  the  lower  pressing  board  must  be  placed 

in  a  tin  tray  to  collect  the  juice,  from  which  it  must  run  down 
by  a  pipe  into  a  vessel  to  receive  it.  The  apples  must  be  put 

into  hair  cloth,'  or  canvas  bags,  to  be  pressed.  A  few  must 
be  pounded  at  a  time,  and  the  pressing  must  be  done  gradually, 

and  not  by  using  much  force  at  once.  The  fermentation  may  be  carried  on  in  a  cask  ; 
and  a  hole  may  be  bored  in  the  head  of  the  cask,  which  can  be  stopped  with  a  bottle  cork, 
through  which  the  juice  to  he  fermented  may  be  poured  in ;  and  also  a  cock  must  be 
placed  near  the  bottom  to  draw  it  off  by.  The  fermentation  may  be  promoted  by  using 
some  new  yeast  mixed  with  a  little  honey  and  flour  warmed  ;  put  this  into  a  muslin 
bag,  insert  it  through  the  hole  of  the  cask,  and  keep  it  suspended  by  a  string,  but  do  not 
suffer  it  to  reach  the  bottom  of  the  vessel.  In  warm  weather  the  fermentation  should  be 

carried  in  the  shade  about  60°  ;  in  cold  weather  the  cask  should  be  placed  near  the  fire. 
September  is  the  best  season  for  the  operation.  The  fermentation  should  not  be  carried 
far  ;  but  only  till  the  excessive  sweetness  of  the  apple  is  removed,  and  has  given  way  to  a 
vinous  taste  ;  five  or  six  days  is  generally  sufficient.  When  the  liquor  ceases  to  ferment, 
or  very  little,  it  must  be  drawn  off,  and  it  is  to  be  strained  and  received  into  smaller  clean 
casks,  which,  when  full,  are  to  be  bunged  and  kept  for  draught :  after  remaining  for  two 
or  three  weeks  the  liquor  may  be  bottled,  when  it  will  soon  be  ripe.  Cyder  made  in  cold 
weather  takes  longer  time  to  clear,  and  sometimes  requires  to  be  fined.  One  man  pound- 

ing the  fruit,  and  another  to  press  and  assist,  will  produce  ten  gallons  of  juice  in  a  day. 
The  juice  should  not  be  allowed  to  remain  long  in  the  tin  tray,  lest  it  should  corrode  the 
metal.    The  pounding  and  pressing  should  be  as  complete  as  possible. 

In  this  manner,  in  the  early  part  of  the  cyder  season,  says  Mr.  Donovan,  "  the  whole 
process,  from  the  pressing  out  the  juice  to  the  bottling  of  the  cyder,  may  be  completed  in 
the  space  of  four  days ;  and  in  three  other  days  it  may  be  fit  for  drinking,  of  a  delightful 

flavour,  highly  effei-vescent,  and  almost  perfectly  transparent."  Those  who  add  the 
cyderkin  to  the  cyder  usually  add  brandy  with  a  little  sugar,  in  the  proportion  of  a  gallon 
of  brandy  to  a  hogshead,  to  supply  the  strength  ;  but  if  pure  juice  only  be  used,  this  is 
not  necessary. 

3698.  Although  in  Herefordshire  and  Devonshire  they  are  very  solicitous  about  the 
quality  of  the  apples  from  which  cyder  is  made,  Mr.  Donovan  is  of  opinion  that  this 
quality  is  of  less  consequence  than  is  commonly  supposed  ;  and  tliat  good  cyder  may  be 
made  from  a  mixture  of  all  kinds  of  apples.  Eight  gallons  of  juice  may  be  obtained  from 
one  hundred  weight  of  apples,  which  will  consist  of  600  in  number  if  the  apples  are  large, 
and  of  six  times  that  number  when  of  the  smallest  size. 
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The  finest  cycler  and  perry  of  Herefordshire  is  brought  for  exportation  to  the  East  and 
IWest  Indies,  and  America. 

3699.  If  the  apple  juice  is  weak  or  defective  in  sweetness,  good  cyder  cannot  be  made, 
sand  some  saccharine  matter  should  be  added,  as  raisins,  honey,  or  sugar,  to  afford  more 
>spirit,  and  overcome  the  acid.  In  the  Lancashire  Agricultural  Report,  by  Dickson  and 
^Stevenson,  p.  434.,  there  is  a  receipt  for  making  cyder  with  honey,  so  as  to  produce  a 
IQiquor  of  excellent  quality. 

3700.  Tlie  Pomona  wine  of  Dr.  Rush  is  made  from  apples.  He  boiled  down  two  barrels  of  cyder,  fresh  from 
lithe  press,  into  one,  fermenting  it  afterwards  ;  if  kept  two  or  three  years  in  a  dry  cellar,  it  affords  a  liquor 
swhich.  according  to  tlie  quality  of  the  apple  from  which  the  cyder  is  made,  has  the  taste  of  Malaga  or 
lathenish  wine.    It  is  a  pleasant'drink  in  summer  mixed  with  water. 

3701.  The  quantity  of  alcohol  in  cyder  is  inconsiderable  ;  and  when  extracted  by  distil- 
IJation  is  of  a  bad  quality,  except  it  be  repeatedly  rectified.  In  Normandy  they  make  a 
igreat  deal  of  what  is  called  eau-de-vie  from  their  cyder  ;  but  it  is  very  inferior  to  brandy 
tifrom  wine,  though  often  employed  to  adulterate  the  latter. 

3702.  Cyder  is  not  so  nutritions  as  malt  liquor;  but  it  forms  an  excellent  beverage  for 
Liabouring  men  in  the  summer  months,  its  jicid  assisting  materially  in  quenching  thirst. 
RRough  Herefordshire  cyder  has  been  recommended  as  an  antiseptic  in  cases  of  low 
lOontagious  fever  instead  of  port  wine,  when  the  latter  cannot  be  procured. 

Sect.  IL 

PERRY. 

3703.  This  beverage  is  made  from  the  fruit  of  the  pear-tree,  which  is  of  the  orchard 
kiind.  There  are  many  varieties  ;  but  for  the  purpose  of  perry  the  Tinton  squash  pear 
i>s  in  the  highest  esteem  in  Gloucestershire.  It  is  an  early  fruit,  remarkable  for  the 
!■  enderness  of  its  flesh.  The  liquor  made  from  this  fruit  is  pale,  sweet,  yet  remarkably 
Eine,  and  of  a  strong  body.  The  Oldfield  pear  is  a  favourite,  remarkable  for  the  fine 
i.lavour  of  its  liquor.  The  Barland  pear  of  Worcestershire  is  in  great  repute,  as  is  also 
Ihhe  red  pear.  Besides  these  there  are  many  others  of  great  merit  among  those  of  Here- 
■  ordshire  and  the  adjacent  counties. 

3704.  The  pear  is  more  properly  a  natumlised  than  an  indigenous  fruit  in  this  country  ;  it 
•  5  more  hardy  than  the  apple,  and  may  be  cultivated  in  almost  every  part  of  England  with 
ieearly  as  much  success  as  in  Herefordshire.  Like  the  apple  it  grows  with  the  greatest 
luxuriance  in  strong  deep  soils,  and  in  these  the  finest  liquors  are  at  present  obtained;  but 
tiaferior  kinds  will  flourish  in  almost  any  soil  that  is  not  incommoded  with  water,  even 
uach  as  will  scarcely  produce  herbage.  The  pear  is  an  extremely  long-lived  tree,  and  the 
aame  variety  may  in  consequence  be  very  long  kept  in  cultivation. 

370.5.  Every  variety  of  this  fruit  which  possesses  colour  and  richness  is  capable  of  making 
•erry;  but  a  good  perry  pear  requires  an  assemblage  of  qualities  which  will  be  rarely 
'Dund  in  the  same  fruit.  It  must  contain  a  large  proportion  of  sugar,  or  its  juice  can 
-ever  possess  suflicient  strength ;  and  unless  it  be  at  the  same  time  astringent,  the  liquor nroduced  from  it  will  be  acetous  whenever  it  ceases  to  be  saccharine  :  in  the  latter  state 

will  agi-ee  with  few  constitutions ;  in  the  former  with  none.    The  juice  of  the  best 
•  3rry  pears,  according  to  Mr.  Knight,  "  is  so  harsh  and  rough  as  to  occasion  a  long-con- 
■nued  heat  and  irritation  in  the  throat  when  the  fruit  is  attempted  to  be  eaten  ;  yet  by rsing  simply  pressed  from  the  pulp,  it  becomes  rich  and  sweet,  without  more  roughness 
nan  is  agreeable  to  almost  every  palate."  This  circumstance,  though  extraordinary, oes  not  stand  alone  in  the  vegetable  world  ;  there  are  many  cases  where  similar  changes 
iske  place  with  acrid  vegetable  substances. 
3706.  The  pear  requires  a  certain  state  of  maturity  to  afford  perry  in  the  greatest  per- 
ction  ;  it  should  be  ripe  without  being  mellow  or  decaying :  when  it  has  not  obtained 

k'e  proper  degree  of  ripeness,  an  excess  of  fermentation  cannot  be  prevented  ;  and  when has  exceeded  it,  the  liquor  rarely  ferments  kindly,  and  is  extremely  apt  to  become  sour, 
■obably  by  having  lost  too  great  a  proportion  of  its  astringency ;  hence  few  kinds  are .und  to  improve  by  being  kept  after  they  have  fallen  from  the  trees.    The  produce  of 
e  same  pear  tree  ripens  very  irregularly  ;  the  planter  must  therefore  have  a  considerable 

:  imber  of  trees  of  each  kind  he  plants,  or  he  will  rarely  have  a  suflicient  quantity  ready 
1  be  ground  at  the  same  time.    Even  when  the  fruit  has  fallen  spontaneously  from  the 
?es,  a  fourth  at  least  of  some  kinds  will  be  found  immature  or  decaying,  and  totally 
•ifit  for  making  fine  perry ;  this  should  be  (though  it  rarely  or  never  is)  separated  from e  rest.  Mr.  Knight  attributes  to  this  neglect  a  certain  crude  and  harsh  acid  which 
'veils  upon  the  palate,  and  which  perry  is  seldom  free  from  ;  and  to  the  same  cause  it 
ay  be  owing  that  perry,  even  when  genuine,  does  not  agree  with  so  many  constitutions cyder. 
Tiie  pear,  however,  though  generally  producing  a  liquor  inferior  to  cyder,  has  many 

U  u  '3 
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advantages  over  the  apple ;  it  is  capable  of  succeeding  in  a  greater  variety  of  soil,  and  is more  productive  of  fruit. 
3707.  The  lest  pears  fur  pern/,  or,  at  least,  the  sorts  which  have  hitherto  been  deemed, 

the  fittest  for  making  this  liquor,  are  so  excessively  tart  and  harsh,  that  no  one  can  think 
of  eating  them  as  fruit ;  for  even  hungry  swine  will  not  feed  upou  them.  In  Worcester, 
Gloucestershire,  and  the  adjacent  counties,  they  are  planted  in  the  hedge-rows  and 
the  most  common  fields ;  a  practice  which,  perhaps,  should  be  more  followed,  as  pears 
are  capable  of  affording  a  light  and  agreeable  nourishment,  either  in  soups  or  stewed 
when  green. 

3708.  Mr.  Knight  states,  that  in  the  making  of  perry  the  pears  are  ground  and  pressed  in 
exactly  the  same  manner  as  those  of  apples  in  the  manufacturing  of  cyder ;  but  that  it  is 
not  usual  for  the  reduced  pulp  to  be  suffered  to  remain  any  length  of  time  without  being 
pressed.  It  has  never  been  the  practice  in  Herefordshire,  or  in  the  counties  in  the 
vicinity  of  it,  to  blend  the  juices  of  the  different  varieties  of  the  pear,  in  order  to  correct 
the  defects  of  one  kind  by  the  opposite  properties  of  the  other.  It  is,  however,  he  allows, 
more  easy  to  find  the  required  portion  of  sugar  and  of  astringency,  as  well  as  of  flavour, 
in  three  or  four  varieties  than  in  one ;  hence,  he  supposes,  a  judicious  mixture  of  fruits 
affords  a  prospect  of  preat  benefit. 

3709.  The  juices  of  the  pear  and  the  apple  are  constituted  of  the  same  component  parts, 
but  the  proportions  are  different.  In  the  juice  of  the  pear  the  tanning  principle  is  pre- 

dominant, with  a  less  proportion  of  sugar,  mucilage,  and  colouring  matter. 
3710.  The  vielhod  of  fermenting  perry  is  nearly  the  same  as  that  of  cyder  ;  but  the  former 

does  not  afford  the  same  indications  as  the  latter  by  which  the  proper  period  of  racking 
off  may  be  known.  The  thick  scum  that  collects  on  the  surface  of  cyder  rarely  appears 
in  the  juice  of  the  pear,  and  during  the  time  of  the  suspension  of  its  fermentation,  the  ex- 

cessive brightness  of  the  former  liquor  is  seldom  seen  in  the  latter ;  but  where  the  fruit 
has  been  regularly  ripe,  its  produce  will  generally  become  moderately  clear  and  quiet,  in 
a  few  days  after  it  is  made,  and  it  should  then  be  drawn  off  from  its  grosser  lees.  An 
excess  of  fermentation  is  prevented  by  the  means  used  in  the  making  of  cyder,  and  the 
liquor  is  rendered  bright,  if  necessary,  by  isinglass. 

3711.  In  the  after-management  of  perry  the  method  is  the  same  as  that  of  cyder;  but  it 
does  not  so  well  bear  situations  where  it  is  much  exposed  to  change  of  temperature.  In 
the  bottle  it  almost  always  retains  its  good  qualities,  and  in  that  situation  it  is  always 
advisable  to  put  it,  if  it  remains  sound  and  perfect  at  the  conclusion  of  the  first  succeeding 
summer. 

3712.  On  the  whole,  the  pear  tree  furnishes  a  less  popular  liquor  than  the  apple,  but  is 
more  productive,  furnishing  in  the  proportion  of  600  gallons  of  liquor  to  the  acre,  when 
the  trees  are  full-grown  and  in  good  bearing  :  the  produce  of  a  single  tree  will  often  be 
twenty  gallons  of  perry.  It  is  to  be  observed,  that,  though  perry  is  made  in  a  much 
smaller  quantity  than  cyder,  yet  the  former,  of  the  best  kind,  and  bottled,  is  generally 
esteemed  as  quite  equal  to  the  latter. 

3713.  Mr.  Booth,  in  his  work  on  wine-making,  thus  describes  a  sort  of  wine  In  which  pears  were  emplored : 
 "  In  the  north  of  France,  having  heated  fifty-five  pounds  of  the  juice  of  wild  pears  to  180°,  1  added 

about  a  tenth  of  that  weight  of  raisins,  and  bunged  up  tlie  whole  in  a  cask.  In  a  short  time  the  heat  of  the 
liquor  had  f.illen  to  77°,  when  I  drained  out  the  raisins,  bruised  them,  returned  them  into  the  must,  and 
closed  the  cask,  so  as  to  allow  the  fermentation  to  take  place.  A  fortnight  after,  the  wine,  or  perry,  was 
racked  into  stone  cans,  and,  after  standing  three  months  in  the  cellar,  it  was  reckoned  by  good  judges  equal 
to  the  best  white  wine  from  grapes." 

Sect.  III. 

MEAD. 

3714.  Mead  is  a  vinous  liquor  prepared  from  honey  diluted  with  water  and  fermented, 
and  which  was  formerly  much  used  in  England,  as  well  as  among  many  northern  nations. 
It  appears  to  have  been  a  beverage  of  great  antiquity,  being,  perhaps,  the  only  fermented 
liquor  made  in  the  northern  parts  of  Europe  to  which  the  cultivation  of  corn  had  not  yet 
extended,  and  where  the  climate  was  too  cold  for  the  vine ;  it  therefore  rivalled  the 

wines  of  the  south.  It  is  the  Hydromel  of  the  Romans ;  Pliny  records,  and  Virgil  cele- 
brates, the  drinks  made  with  honey  mixed  with  fruits.  By  the  Saxons  it  was  called  Mcda, 

Avhence  the  mead  and  mctheglin  of  modern  times.  It  was  drunk  in  great  excess  at  the 

festivals  among  the  Norsemen,  and  filled  the  skull-cups  in  the  hall  of  Odin.  It  is  said 
that  Attila,  king  of  the  l  luns,  died  from  indulging  too  freely  in  this  favourite  liquor. 

Mead  was  well  known  to  the  ancient  Britons,  and  was  highly  valued  by  their  posterity 

long  after  they  were  acquainted  with  other  liquors.  The  mead-maker  held  a  considerable 
rank  in  the  courts  of  British  princes.  Honey  appears  to  have  been  more  abimdant  for- 

merly than  at  present,  when  the  extension  of  agriculture  has  deprived  the  bees  of  much 
of  their  favourite  wild  food.    The  introduction  of  sugar  has  likewise,  to  a  considerable 



Chap.V. ON  THE  MAKING  OP  MEAD. 

659 
de"Tee,  driven  honey  out  of  the  field,  and  the  production  of  corn  has  given  rise  to  the  manu- 

facture of  ale.  Of  late,  mead  has  been  little  used  in  England,  and  is  now  scarcely  known. 
Though  mead  and  metheglin  appear  to  have  been  the  same,  yet  some  have  drawn  a 

distinction,  considering  the  latter  to  be  the  superior  beverage.  It  is  said  that  Queen 
Elizabeth  was  so  fond  of  metheglin,  that  she  had  some  made  for  her  special  drinking 
every  year. 

3715.  The  composition  of  honey  will  be  stated  in  our  account  of  that  substance.  Book  X. 
Chap.  XIV.  Diluted  with  water,  it  is  susceptible  of  the  vinous  fermentation  without  the 
addition  of  yeast :  but  mead,  when  made  from  honey  and  water  only,  is  flavourless  and 
heavj' ;  it  is  much  improved  by  the  addition  of  fruit-juice  and  spices. 

3716.  The  method  of  making  mead  without  fruit,  as  commonly  practised  in  England,  is  as 
follows :  —  Boil  honey  in  water  for  an  hour,  in  the  proportion  of  three  to  four  pounds  of 
honey  to  a  gallon  of  water.  Skim  it  carefully,  draining  the  skimmings  through  a  hair 
sieve,  and  returning  what  runs  thi-ough.  When  of  the  proper  coolness,  stir  in  yeast,  a 
tea-cup  full  for  nine  gallons,  and  let  it  ferment.  Some  add  half  an  ounce  of  hops  to  pre- 

serve it ;  but  this  is  not  usual.  Tun  or  transfer  it  to  the  cask,  and  ferment  it  in  the  usual 
manner.  Put  it  in  a  cool  cellar,  and  in  a  year  it  will  be  fit  to  bottle.  Strong  mead,  if 
■well  made,  will  keep  many  years,  and,  indeed,  requires  to  be  kept  one  or  two  before  it  is 
sufficiently  meliorated ;  it  improves  by  time.  Some  put  two  lemon  peels  to  each  gallon 
while  it  is  fermenting ;  others  add  cinnamon,  ginger,  cloves,  mace,  and  rosemary.  It  was 
formerly  a  custom  to  add  some  ale-wort,  and  it  was  then  called  Welsh  braggart.  Mead 
may  be  made  into  a  very  agreeable  beverage,  not  inferior  to  many  foreign  wines. 

3717.  Macquer^  in  his  Dictionary  of  Cheviistry"  directs  to  choose  the  whitest,  purest,  and  best  tasted honey,  and  to  put  it  into  a  Itettle  with  more  tlian  its  weight  of  water ;  a  part  of  this  liquor  must  be  evaporated 
by  boiling,  and  the  liquor  scummed  till  its  consistence  is  such  that  a  fresh  egg  shall  be  supported  on  its 
surface  without  sinking  more  than  half  its  thiclcness  ;  then  the  liquor  is  to  be  strained  and  poured  into  a 
barrel,  which,  when  nearly  full,  must  be  kept  in  a  warm  ])lace,  taking  care  that  the  bung-hole  be  slightly 
covered,  but  not  closed,  'the  fermentation  which  ensues  will  subsist  during  two  or  three  months,  according to  the  degree  of  heat.  During  the  fermentation  the  barrel  must  be  filled  up  occasionally  with  more  of  the 
same  kind  of  liquor  of  honey  (some  of  whic  h  ought  to  be  kept  apart)  to  supply  what  works  out  of  the  barrel. 
When  the  fermentation  ceases,  and  the  liquor  has  become  vinous,  the  barrel  is  to  bo  put  into  a  cellar,  and 
bunged  up.   In  about  a  year  the  mead  will  be  fit  to  be  bottled. 

3718.  Mead  is  still  a  favourite  beverage  among  the  northern  nations,  and  is  still  drunk  in 
large  quantity  in  some  parts  of  Europe,  particularly  in  Russia,  Poland,  and  Lithuania, 
where  a  vast  deal  of  honey  is  produced  in  the  forests. 

"  The  process  of  brewing  mead  in  Poland  is  very  simple  ;  the  proportions  of  the  ingredients  are  three  parts of  water  to  one  of  honey,  and  .50  lbs.  of  mild  hops  are  used  to  163  gallons.  When  the  water  is  boiling,  and  it 
is  kept  stirring  till  it  is  milk-warm,  it  is  then  put  into  a  large  cask,  and  allowed  to  ferment  for  a  few  days  ;  it 
is  then  drawn  off  into  another  cask,  wherein  there  has  been  aqua  vitas  or  whiskey,  bungi-d  quite  close,  and 
afterwards  taken  to  the  cellars,  which,  in  this  country,  are  excellent  and  cool.  This  mead  becomes  good  in 
three  years'  time  ;  and,  by  keeping,  it  improves,  like  many  sorts  of  wine.  The  mead  for  immediate  drink  is made  from  malt,  hops,  and  honey  in  the  same  proportion  ;  anfi  it  undergoes  a  similar  process.  In  Hungary 
it  is  usual  to  put  ginger  in  the  mead.  There  arc  also  various  other  sorts  of  mead  in  Poland,  made  of  honey, 
wild  cherries,  berries  of  the  Cornus  mascula,  and  raspberries ;  they  all  undergo  the  same  process,  and  are 
excellent  after  a  few  years'  keeping."  —  Loudon's  Encyclop<Edia  of  Agriculture. 3719.  Medd  is  made  in  Russia  in  great  perfection.  It  is  there,  according  to  Mr.  Tooke,  of  two  kinds,  white 
and  red.  To  make  the  first,  two  poods  of  white  honey  are  mixed  in  five  ankers  of  clear  river  or  soft  water, 
and  boiled  and  skimmed  till  nearly  an  anker  is  boiled  away.  The  liquor  is  then  strained,  through  a  fine  sieve 
or  piece  of  linen,  into  a  broad  open  vessel,  and  mixed  with  a  couple  of  spoonfuls  of  beer.lces  and  a  pound  of 
white  bread,  Icalatsch.  .\rter  it  has  stood  in  this  vessel  in  a  moderately  warm  place,  and  fermented  for  thirty- 
six  hours,  it  is  poured  through  another  sieve  or  piece  of  linen  into  a  cask  in  which  has  been  previously  [int  a 
pound  of  small-shred  isinglass  for  clarifying  it.  For  red  mead,  to  one  pood  of  honey  they  add  eight  vedross  of 
w.iter,  and  reduce  them  by  boiling  to  six  vedross.  When  cold,  the  juice  of  about  half  a  chetverick  of  pressed 
or  bruised  cranberries,  strained  through  a  sieve,  is  mixed  with  it.  A  small  complement  of  yeast  is  then  added, and  some  isinglass  or  whites  of  eggs  are  thrown  in  to  fine  the  liquor.  Cinn.amon,  cloves,  ginger,  mace,  and other  spices  are  infused.  It  is  then  placed  in  a  cool  cellar,  and,  .after  standing  there  for  some  %veeks,  it  is cither  bottled  for  use,  or  drawn  from  the  cask  direct.  .Strawberries,  raspberries,  and  cherries  are  sometimes mixed  with  the  mead  to  improve  its  flavour.  Honey  is  so  abundant  in  some  of  the  forests  of  Kussia  as  to 
form  a  consider.ahlc  article  of  trade  ;  and  some  tribes  scarcely  follow  any  other  employment  than  the  rearing of  bees.    Some  individuals  ])osscss  thousands  of  hives  of  wild  bees  which  are  formed  in  the  trees. 

3720.  Mead  is  made  loilh  a  mixture  of  fruit  juice  in  a  variety  of  ways.  Together  with 
honey,  white  and  red  currants  and  raspberries  are  employed  ;  likewise  the  rinds  of  oranges 
and  lemons  are  added.  Aroniatics  and  spices  are  used  occasionally  ;  as  the  leaves  of 
rosemary,  lavender,  and  sweet  briar ;  and  cinnamon,  cloves,  and  nutmeg.  These  addi- 

tions are  made  towards  the  end  of  the  fermentation,  and  are  suspended  in  the  cask,  before 
it  is  bunged,  in  a  muslin  bag,  which  may  have  a  piece  of  flint  in  it  to  weigh  it  down.  The 
mead  should  be  kept  in  the  wood  from  six  to  twelve  months,  and  from  nine  months  to 
two  years  in  the  bottle. 

3721.  White  currant  »nr<j(/.  — Infuse  two  gallons  of  white  currants  bruised,  thirty  pounds  of  honey,  and  three ounces  of  tartar,  in  Hlteon  gallons  and  a  half  of  boiling  watcT.  Stir  this  together  lor  a  quarter  of  au  hour 
and  then  set  it  tolermi^nt.  When  the  ferment.atiou  is  complete,  and  the  liquor  clear,  add  one  gallon  of  brandv' and  bottle  it  immediately.  A  slow  fermentation  will  go  on  in  the  bottle,  and  in  a  few  months  it  will  be  brisk and  fit  to  drmk.  If  it  requires  to  be  still,  the  fermentation  must  be  continued  longer,  accorduig  to  the  nrln- 
ciples  already  laid  down.  ' 

3722.  lied  currant  mead.  —  Instead  of  the  above  mentioned  quantity  of  white  currants,  use  six  quarts  of  red currants  and  two  of  black,  with  twenty-live  pounds  of  honey,  and  a  pound  of  red  beet  root  cut  into  thin  slieps Proceed  as  before. 
U  u  2 
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CHAP.  VL 

ON  THE  SIAKING  OF  VINEGAR. 

.3723.  Although  most  of  the  vinegar  used  in  domestic  economy  is  purchased,  there  are  yet 
many  occasions  where  it  is  useful  to  make  it,  in  order  to  secure  it  of  good  quality  ;  and 
sometimes  liquors  become  sour,  and  cannot  be  made  any  use  of,  except  by  converting 
them  into  vinegar.  It  is  important  also  that  the  nature  of  a  material  so  much  employed 
in  many  culinary  operations,  and  as  an  article  of  nutriment,  should  be  well  understood. 

3724.  Vinegar  was  known  for  jnany  ages  before  any  other  acid.  It  is  mentioned  by  Moses, 
and  indeed  seems  to  have  been  common  among  the  Israelites,  and  other' eastern  nations, 
at  a  very  early  period.  It  was  at  first  made  from  wine,  and  the  formation  of  wine-vinegar 
is  probably  as  ancient  as  the  liquid  itself  from  which  it  was  produced;  although  the  im- 

provement of  the  process  has  been  the  result  of  the  observations  of  ages.  Vinegar  was 
much  in  use  among  the  Greeks  and  Romans,  who  employed  it  both  in  their  cookery,  as 
a  luxury,  and  as  medicine.  It  was  found  highly  useful  in  their  armies,  the  soldiers  being 
always  obliged  to  carry  some,  for  the  purpose  of  mixing  a  little  with  water,  to  obtain  a  grate- 

ful drink,  both  cooling  and  excellent  to  quench  thirst.  This  practice  is  still  followed  in 
some  of  the  warmer  parts  of  Europe,  particularly  among  the  Spanish  peasantry,  who  are 
accustomed  to  mix  about  a  gill  of  wine-vinegar  with  a  gallon  of  water,  and  a  tea-spoonful 
of  salt,  for  a  common  beverage  ;  and  with  this  drink  alone,  and  bread,  they  frequently 
sustain  the  labours  of  the  field,  exposed  to  the  heat  of  the  sun  in  their  warm  climate,  and 
are  as  healthy  and  athletic  a  race  as  any  in  Europe.  They  may  occasionally,  when  their 
work  is  over,  indulge  in  a  glass  of  their  vin  de  pays,  or  even  of  some  kind  of  spirits, 
but  during  their  labour,  they  find  vinegar  and  water  sufficient.  The  uses  to  which 
vinegar  is  applied  amongst  us  are  too  numerous  and  well  known  to  1  e  here  enumerated. 
As  a  condiment,  vinegar  is  grateful,  and  used  moderately,  is  wholesome.  It  appears,  in 
general,  to  be  a  useful  addition  to  fatty  and  gelatinous  substances,  rendering  them  more 
digestible  ;  but  if  taken  in  too  large  quantities,  it  is  highly  injurious  to  the  stomach. 

372.').  Tlie  name  is  derived  from  the  French  vinaigre,  or  vin,  wine,  and  aigre,  sour. 
Strictly,  therefore,  the  term  vinegar  should  be  confined  to  what  is  made  from  wine  ;  and 
that  made  from  ale  is  sometimes  called  alegar ;  but  as  the  acid  is  the  same,  however  it 
may  have  been  procured,  the  custom  is  now  to  call  all  the  varieties  of  it  by  the  name 
vinegar. 

Sect.  I. 

GENERAL  PEINCIPLES  OF  PRODUCING  TTNEGAK. 

3726.  In  Book  VIII.  Chap.  II.,  when  treating  of  fermentation,  we  stated  that  every 

liquor  that  has  completely  undergone  the  vinous  or  spirituous  fermentation,  is  spon- 
taneously disposed  to  pass  into  the  acetous  stage,  and  will  do  so  except  means  are  taken 

to  prevent  it.  Thus  if  wine,  ale,  beer,  or  any  other  containing  spirit  and  mucilage,  be 

exposed  for  some  time  to  air  not  too  cold,  that  is  to  say,  from  about  75°  to  80°,  or  a  tem- 
perature somewhat  higher  than  our  ordinary  summer  heat,  they  will  undergo  a  second 

fermentation,  and  become  sour  ;  and  the  sourness  will  increase  so  much  after  some  weeks 
or  months,  that  they  will  be  found  converted  into  a  weak  vinegar.  But  if  this  natural 
process  is  left  to  itself,  the  change  might  be  too  gradual  or  slow  to  obtain  vinegar  in 
perfection,  as  the  first  acetified  portion  will  become  mouldy  and  go  on  to  the  putrefactive 
state  before  the  last  has  become  sour.  It  is  necessary,  therefore,  to  add  either  yeast  or  au 
acetous  ferment  to  hasten  the  new  fermentation:  this  new  fermentation  must  also  be 

stopped  in  time,  or  as  soon  as  it  has  arrived  at  the  completely  acetous  state,  and  the  acid 
has  attained  the  highest  degree  of  perfection  and  strength,  otherwise  the  liquor  would 

speedily  be  deteriorated ;  the  acid  taste  would  gradually  lessen,  and  at  last  disappear 

altogether,  being  succeeded  by  an  offensive  smeO  proceeding  from  the  putrefactive  fer- 
mentation ;  a  mouldy  watery  liquor  remaining,  with  scarcely  any  acidity.  It  therefore 

requires  skill  and  experience  in  the  vinegar-maker,  not  only  to  employ  the  best  process 

for  producing  the  acid  liquor,  but  to  determine  when  the  vinegar  is  in  a  fit  state  to 
be  drawn  off  and  closely  barrelled.  Thus,  as  we  have  stated  of  fermenUtion  generally,  the 

formation  of  vinegar  is  the  result  of  natural  laws,  and  we  can  only  regulate  the  circum- stances under  which  they  act. 
Sect.  II. 

OF  THE  DIFFEHENT  SORTS  OF  VINEGAR. 

3727.  The  sorts  of  vinegar  in  common  v-te  may  be  divided  into,  1.  wine  vinegar  ;  2.  raisin 

-vinegar;  .'!.  malt  vinegar;  4.  sugar  vinegar  ;  I),  fruit  vinegar  ;  6.  wood  vinegar,  or  pyro- 

ligncoup  acid.  All  these  consist  of  the  same  acid,  the  acetic  diluted  with  water :  con- 

taining likewise  several  impurities,  as  gluten,  mucUage,  and  sometmics  other  vegetablo 
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acids,  according  to  the  materials  from  which  the  vinegar  is  made.  The  formation  of  all 
these,  with  the  exception  of  wood  vinegar,  depends  upon  the  same  general  principles, 
although,  in  consequence  of  the  varied  nature  of  the  ingredients  fi'om  which  they  are 
produced,  the  processes  necessarily  differ.  The  best  vinegar  is  made  from  white  wine, 
but  ordinai'y  vinegar  is  produced  from  malt. 

SuBSECT.  1. —  Wine  Vinegar. 

3728.  We  commence  with  the  method  of  preparing  ivine  vinegar  on  the  Continent, 
not  because  this  can  be  practised  in  English  domestic  economy,  but  because  it  is  the  most 
ancient,  and  the  best  mode,  and  likewise  because  our  processes  have  been  derived  from 
it.  Wine  vinegar  is  properly  the  vinegar  of  genuine  foreign  wine,  methodically  prepared,  as 
in  Germany,  France,  and  Italy,  and  does  not  include  those  which  are  made  from  cyder, 
malt-wines,  or  made  wines  of  any  description  whatever.  All  wines,  especially  those  of  a 
•weak  kind,  either  spontaneously,  or  by  repeated  fermentations,  maybe  converted  into  a  kind 
of  vinegar.  Observation  of  the  frequent  and  spontaneous  acidity  in  wines,  no  doubt  gave 
rise  to  the  preparation  of  the  more  permanent  and  pvmgent  liquid,  which  is  obtained  by 
a  regular  process,  such  as  the  following  :  — 

3729.  Method  qf  making  wine  vinegar  in  France  Large  vats,  in  pairs,  open  at  top,  but  fitted  with  close  move- 
able covers,  are  placed  in  a  row,  under  a  shed  open  at  the  south  side,  so  as  to  be  heated  by  the  sunbeams  by  day, 

and  exposed  to  the  air  at  night.  Between  each  pair,  a  capacious  and  strong  open  receiver,  made  of  oak  and 
well  hooped,  is  sunk  in  the  earth,  so  that  the  cock  in  each  cask  near  the  bottom  may  command  it.  In  this- 
receiver  a  pump  is  placed,  and  near  it  a  stage  and  a  ladder  for  a  man  to  ascend  and  work  the  pump,  and  put  the 
covers  on  and  off  the  vats  ;  a  few  feet  from  the  bottom  of  each  cask,  a  strong  perforated  false  bottom  is  fixed, 
on  which  the  substance,  technically  rape,  or  ferment,  is  placed.  The  rape  consists  of  the  foot-stalks  of  the 
bunches  or  clusters  of  grapes,  or  of  the  marc  that  has  been  preserved  in  the  manner  we  shall  afterwards 
describe.  The  use  of  the  rape  is  to  sour  the  wine,  and  it  is  disposed  thus  :  first  a  layer  of  vine  twigs  is  laid, 
some  inches  thick,  on  the  perforated  or  grated  bottom,  to  prevent  the  rape  clogging  up  the  holes,  or  falling 
through.  Then  the  vats  are  filled  up  with  wine  to  within  about  six  inches  of  the  top.  This  is  poured  over 
the  rape,  until  one  vat  is  filled,  and  the  other  half  full.  In  two  or  three  days,  according  to  the  temperature  of 
the  atmosphere,  the  vine  in  the  half-filled  vat  begins  to  hcit  and  ferment,  and  the  heat  will  increase  for  several 
days  successively,  without  any  appearance  of  the  like  during  that  time  in  the  vessel  that  is  full.  The  cock 
of  the  full  vessel  is  then  turned,  imd  the  wine,  as  it  flows  into  the  receiver,  is  pumped  over  the  fermenting 
rape,  to  check  the  fermentation,  which  otherwise  would  proceed  too  rapidly,  and  the  heat  excited  would 
cnuse  the  spirituous  part  of  the  wine  to  dissipate  and  leave  the  liquor  vapid."  In  two  or  three  days  or  less time,  the  rape  in  the  other  vessel  begins  to  heat  and  fermeut,  when  recourse  must  he  had  to  the  same  means 
of  checking  the  fermentation  by  pumping  up  the  wine  of  the  full  vat  from  the  receiver  as  before.  This  must 
be  alternately  done  every  day,  and  in  very  warm  weather,  once  in  every  twelve  hours.  In  winter  it  generally 
takes  from  twenty-four  to  thirty-six  hours  to  heat  and  ferment ;  both  vats  successively  augment  in  heat  and 
vigour  of  fermentation,  until  the  vinegar  is  perfected,  or  finally  made,  which  is  usually  in  about  fourteen  or 
fifteen  days  in  summer.  In  winter  it  proceeds  more  slowly,  and  that  in  proportion  to  the  coldness  of  the weather. 

During  the  fermentation,  the  full  vessel  must  be  kept  always  open  at  the  top ;  but  the  half  full  vat  should be  kept  accurately  covered,  to  prevent  the  dissipation  of  the  spirit  of  the  wine  by  the  heat  and  also  the  loss  of 
the  carbonic  acid  gas  that  is  disengaged,  and  to  cause  it  to  re-act  upon  the  liquor  fermented  by  being  entangled in  the  fluid;  if  both  vessels  are  kept  open,  the  liquor  may  be  soured,  but  it  will  be  converted  into  a  flat  instead of  a  sharp,  pungent,  strong  vinegar.  At  the  time  when  they  pump  the  wine  out  of  the  full  vessel  a  scum rises  that  should  be  taken  off ;  and  in  the  half  full  vessel  there  ought  to  be  left  a  hole,  stopped  up  with  a  plug occasionally  to  give  vent,  and  examine  the  progress  of  the  operation,  which  also  keeps  in  the  volatile  acescent vapour  generated  by  the  fermentation  ;  the  latter  is  known  to  be  completed  when  the  hissing  noise  in  the  half full  vessel  ceases. 

3730.  It  will  improve  the  vinegar,  after  it  is  made,  to  let  it  stand  some  time  on  the  rape.  If  the  weather or  climate  is  warm,  wine  vinegar  may  be  made  in  the  summer  season  in  the  open  air  ;  if  cold  artificial  heat 
within  doors  will  be  necessary.  * 

Since  in  casks  that  have  never  been  used  for  this  purpose,  vinegar  is  made  more  slowly  and  with  greater difficulty  than  in  those  which  have  previously  served  this  purpose,  the  latter  are  preferred  and  are  called in  France  mires  de  viuaigrc,  mothers  of  vinegar. 

3731.  In  theacctous  as  wellas  in  the  vinous  fermentation,  an  intestine  motion,  a  swelling,  a 
hissing  noise,  and  an  ebullition,  may  be  perceived ;  but  the  heat  produced  by  the  latter' is scarcely  sensible,  whereas  that  produced  by  the  former  is  very  considerable.  The  vapour also  which  comes  from  vinegar  is  not  so  vinous  as  that  of  fermenting  wine. 

3732.  Vinegar  does  not  deposit  tartar  as  wine  does,  even  though  it  has  been  made  with 
wine  that  has  not  deposited  its  tartar,  which  proves  that  this  substance  is  decomposed  in the  process. 

3733.  Wine  is  aho  converted  into  vinegar  without  the  additions  mentioned  above,  simply 
by  adding  wine,  especially  when  on  the  fret,  to  vinegar  already  made,  and  exposing  it  to 
a  proper  heat.  The  casks  are  always  kept  nearly  full,  by  taking  out  of  them  at  intervals 
about  a  third  or  a  fourth  part,  replenishing  them  with  wine,  and  again  bringing  the  contents 
to  the  state  of  vinegar.    In  this  manner,  the  best  white  wme  vinegar  of  Orleans  is  made. 

In  France  vinegar  is  usually  made  from  poor  wines,  or  from  such  as  have  become  too 
sour.  Wine  vinegar  is  considered  purer  than  any  other  kind,  and  it  is  generally  stronger 
than  the  usual  malt  vinegars  of  this  country.  They  have  there  both  white  and  red  vinegar 
made  from  white  and  red  wines.  Red  vinegar  may  be  deprived  of  its  colour  by  making it  pass  through  animal  charcoal  produced  by  calcining  bones  out  of  contact  of  the  air  till 
they  are  black  ;  the  product  is  not,  however,  pure  animal  charcoal,  but  it  contains  a  large 
quantity  of  this  .substance  together  with  a  little  phosphate  and  carbonate  of  lime  ;  it  is therefore  necessary  afterwards  to  digest  the  burnt  bones  in  dihited  muriatic  acid  to remove  their  earthy  salts,  which  otherwise  would  be  taken  up  by  tiie  vineiT'ir  R..ri U  u  3 
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vinegar  may  likewise  be  rendered  wliite  by  mixing  it  with  milk  and  agitating  the  mixture ; the  colouring  matter  of  the  wine  will  combine  with  part  of  the  milk  and  will  fall  down  as a  sediment. 

SuBSECT.  2.  —  Raisin  Vinegar. 

3734.  A  superior  kind  of  vinegar  sometimes  used  in  pickling  is  occasionally  prepared  in  litis 
cou7itnj  from  raisins,  and  the  manner  of  making  it  is  evidently  an  imitation  of  the  processes 
used  on  the  Continent  for  producing  wine  vinegars.    The  cheapest  kind  of  raisins  are 
employed,  and  an  equal  quantity  of  coarse  sugar  is  added  to  increase  the  quantity  of  the 
fermentable  matter,  as,  in  this  case,  the  process  of  vinous  fermentation  is  to  begin. 
To  every  hundred  pounds  (if  raisins,  and  as  many  of  sugar,  a  liundred  gallons  of  water  are  added,  of  the temperature  of  65°  or  70°.  The  mixture  being  well  stirred,  spontaneous  fermentation  commences  in  a  few hours,  the  raisins  containing  a  natural  ferment.  The  fermentation  continues  three  or  four  days,  the  tem- 

perature rising  to  about  80°  ;  when  this  has  proceeded  as  far  as  it  is  judged  necessary  for  the  production  of spirit,  it  is  checked  by  racking  off  the  liquor,  which  is  put  into  casks  having  false  bottoms  pierced  with  holes, 
into  which  had  been  previously  put  the  rape,  consisting  of  the  residuum  of  husks,  stalks,  &c.  of  raisins  from 
a  former  process  of  the  same  kind,  and  which  have  been  soured,  in  order  to  cause  the  acetous  fermentation  to 
begin.  The  casks  are  placed  in  a  line,  and  each  is  filled  entirely,  and  only  half,  alternately,  with  the  wash,  which 
is  a  kind  of  raisin  wine,  thiit  has  been  brewed.  Were  the  liquor  to  remain  so,  it  would  soon  heat  and  ferment 
too  rapidly  so  as  to  pass  into  the  putrefactive  stage  ;  therefore  the  fermentation  must  be  checked  in  the  full 
cask,  by  drawing  some  of  the  liquor  out  into  that  which  is  half  full.  Next  day  the  process  is  reversed,  by 
putting  back  the  liquor  that  was  taken  out,  and  leaving  the  casks,  now  full,  to  be  again  half  empty  ;  and  so 
on  each  day,  or  oftener  if  necessary,  in  order  to  check  the  fermentation,  precisely  iis  in  the  French  method, 
which  we  have  described,  until  the  acetification  is  complete.  The  casks  are  phiced  in  an  apartment  heated  to 
about  80°,  by  means  of  a  tube  that  opens  into  the  external  air,  passes  through  a  furnace,  and  thus  delivers  the 
air  within  it  in  a  heated  state  into  tl)e  iipartnient.  The  admission  of  heated  air  demands  the  exit  of  an  equal 
quantity  from  the  apartment,  and  thus  a  constant  circulation  of  air  Is  kept  up,  which  occasions  a  ventilation 
very  useful  in  stopping  the  progress  of  putrefaction.  When  the  vinegar  is  formed,  it  is  clarified  by  means  of 
isinglass,  and  put  into  well-closed  casks. 

It  is  to  be  observed  that  genuine  wine  vinegar  or  raisin  vinegar  differs  from  that  formed 
either  from  sugar,  beer,  apples,  &c.,  in  containing  tartar,  by  which  peculiarity  it  may  be 
distinguished  except  where  tartar  has  been  added  to  other  vinegar  for  the  purpose  of 
disguising  it. 

SuBSECT.  3  Common  Vinegar. 

3735.  Common  vinegar  is  most  usually  prepared  in  this  country  from  malt.  From  what 
we  have  already  said  here,  and  on  the  subject  of  brewing,  it  must  be  obvious  that  all  that 
is  necessary  for  the  formation  of  vinegar  is  to  ferment  the  wort  from  malt,  and  to  suffer 
the  vinous  fermentation  to  pass  on  to  the  acetous  stage,  instead  of  checking  it  as  in  the 
brewing  of  beer. 

3736.  Malt  vinegar  is  prepared  in  manufactories.  The  first  operations  are  nearly  the 
same  with  those  of  the  brewer.  A  mash  of  ground  malt  and  hot  water  is  made,  and,  after 
infusion  for  an  hour  and  a  half,  it  is  conveyed  into  a  cooler  a  few  inches  deep,  and  thence, 
when  sufficiently  cooled,  is  transferred  to  the  fermenting  tun,  where  it  is  mixed  with 
yeast,  and  kept  in  fermentation  for  four  or  five  days.  The  liquor  (which  is  a  strong  ale 
without  hops)  is  then  distributed  into  smaller  barrels,  set  close  together  in  a  chamber,  in 
■which  a  moderate  heat  is  maintained  for  about  six  weeks  by  a  flue  that  goes  all  round,  or 
by  hot  air,  or  by  the  sun,  during  which  time  the  fermentation  goes  on  equally  and  uni- 

formly, and  passes  from  the  vinous  to  the  acetous  fermentation.  The  sour  liquor  is  then 
emptied  into  barrels,  which,  in  the  summer,  are  set  in  rows  in  a  field  in  the  open  air,  the 
bung-hole  being  only  covered  with  a  loose  tile,  that  the  air  may  have  free  admission  ;  in 
the  winter  they  are  kept  in  a  room  with  a  stove,  to  increase  the  acetification.  It  would 
require  a  very  long  time  to  complete  this  process,  if  no  ferment  was  used ;  but  for  this 
purpose,  they  sometimes  introduce  iuto  the  barrels,  upon  a  false  bottom  pierced  with  holes, 
a  quantity  of  the  refuse  of  raisins  or  other  fruit  left  by  the  makers  of  raisin  and  other 
made  wines.  This,  called  i-apc,  acts  as  an  acetous  ferment,  and  abridges  the  time  that 
otherwise  would  be  necessary,  and  prevents  failure,  to  which  the  process  would  be  liable. 
By  this  means  the  operation  is  finished  in  four  or  five  months.  These  rape  tuns  are 
worked  by  pairs,  in  the  same  manner  as  was  described  in  making  vinegar  from  wine. 
One  of  the  pairs  is  quite  filled  with  the  vinegar  from  the  barrels,  and  the  other  only  three- 
quarters  full,  so  that  the  fermentation  is  excited  more  easily  in  the  latter  than  in  the 
former,  and  every  day  a  portion  of  the  vinegar  is  laded  from  the  one  to  the  other,  till  the 
whole  is  completely  finished. 

As  soon  as  the  vinegar  has  acquired  its  greatest  degree  of  sourness,  the  process  is 
stopped  ;  otherwise,  by  a  continuance  of  the  fermentation,  the  next  .stage,  the  putrefactive, 
would  commence,  and  then  the  acidity  will  diminish,  and  ultimately  disappear.  For  this 
purpose,  as  soon  as  the  vinegar  has  acquired  the  requisite  degree  of  strength,  as  indicated 
by  its  taste,  it  is  racked  ofif  its  lees  iuto  other  casks,  in  the  same  manner  as  in  the  case  of 
ale  or  wine. 

The  vinegar  in  this  state,  however,  though  sufficiently  strong,  is  yet  thick  and  foul,  and 
requires  to  be  clarified  before  it  is  fit  for  use,  or  for  keeping.  To  render  it  clear  and 
transparent,  isinglass  is  dissolved  in  a  small  quantity  of  the  vinegar,  and  the  solution  is 
put  to  that  in  the  casks.    After  this  the  feculencies  will  subside,  and,  as  soon  as  it  is  quite 
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i-clear,  it  is  again  racked  off,  and  is  fit  for  sale.  The  usual  calculation  is  that  one  barrel 
oof  malt  will  make  thirty  gallons  of  good  house  vinegar. 

From  the  above  account  it  is  evident  that  common  vinegar  is  a  very  impure  and  very 
ddilute  acetic  acid,  containing,  besides  the  acid  and  water,  a  large  quantity  of  mucilage, 
^sorne  colouring  matter,  a  little  spirit,  and  a  little  sulphuric  acid  added  by  the  manufacturer, 
Mwhich  is  permitted  by  the  Excise.  Its  agreeable  odour  and  taste  are  well  known,  and  its 
ccolour  varies  from  straw  yellow  to  deep  brownish  red. 

3737.  The  colour  of  vinegar  VM-les  according  to  the  materials  from  which  it  has  been 
oobtained  ;  what  is  manufactured  in  England  is  usually  artificially  coloured  by  burnt  sugar. 

3738.  Alegar  is  made  by  fermenting  strong  ale  upon  the  cuttings  of  the  vine,  unripe 
igrapes,  or  cheap  raisins,  and  proceeding  as  in  common  vinegar. 

SuBSECT.  4.  —  Vinegar  from  various  Substances. 

3739.  As  vinegar  may  be  made  from  all  substances  capable  of  being  fermented,  or  which 
ocontain  saccharine  matter,  the  sources  from  which  vinegar  may  be  obtained  are  numerous. 
IFor  this  purpose,  in  domestic  economy,  various  materials  are  occasionally  employed,  as 
<  sugar,  either  white  or  brown,  raisins  and  sugar,  currants,  gooseberries,  apples,  or  other 
ffruit ;  and,  if  attention  be  given  to  the  right  principles,  the  process  of  making  vinegar 
ifrom  all  of  these  is  by  no  means  difficult. 

3740.  To  make  sugar  vinegar. — Take  four  pounds  of  the  cheapest  loaf  sugar,  and  add 
t  to  it  three  gallons  of  boiling  water  in  a  tub  :  this  is  about  the  proportion  that  would  make 
3  a  strong  wine.  When  the  solution  has  cooled  to  blood  heat,  ferment  it  with  two  or  three 
t  table-spoonfuls  of  yeast,  in  the  same  manner  as  beer  is  fermented.  Continue  the  fermen- 
r  tation  for  a  few  days,  until  the  vinous  fermentation  is  completely  at  an  end,  which  is 
I- known  by  the  sweetness  having  disappeared.  The  yeast  must  then  be  skimmed  off,  and 
!  the  liquor  poured  into  a  small  cask,  leaving  the  dregs  at  the  bottom.  The  cask  should 
1  not  be  above  three  parts  full,  and  it  should  be  set  either  in  the  sim,  or  near  the  kitchen 
f  fire,  with  its  bung-hole  only  covered  with  a  loose  tile  or  slate.  The  temperature  in  which 
1  it  is  kept  should  be  as  uniform  as  possible,  about  80°  ;  after  a  few  weeks,  the  liquor  will 
tbe  foimd  sour;  this  sourness  will  increase,  and  in  about  eight  months  will  be  sufficient. 
.■  A  quantity  of  sediment  will  be  deposited  in  the  cask,  and  the  vinegar  must  be  drawn  off 
''  by  a  gimlet  hole,  made  a  little  way  above  the  bottom.  K  it  is  not  transparent,  it  may Ibe  fined  by  isinglass,  after  which  it  may  be  bottled  ;  the  bottles  should  be  kept  in  a  cool 
[place.  If  after  some  months  the  vinegar  appears  turbid,  it  should  be  decanted,  strained, 
J  and  bottled  again ;  and  it  may  be  necessary  to  repeat  this  more  than  once,  for  aU  common 
^  vinegar,  home-made  or  purchased,  is  liable  to  this  change. 

3741.  Another  method,  which  is  considered  by  some  as  superior,  is  the  following  :  —  Dissolve  sugar  in  hot 
J  water  in  the  proportion  of  eighteen  ounces  of  sugar  to  every  gallon  of  hot  water  ;  when  the  solution  has 
-cooled  down  to  75°,  add  a  sufficient  quantity  of  yeast  to  cause  it  to  ferment.  In  two  or  three  days  the  fer- niientation  will  have  pretty  well  advanced  ;  then  pour  off  the  clear  wash  from  the  lees  into  a  cask,  and  add  an 
c  ounce  of  crude  tartar,  and  one  of  bruised  raisins,  for  every  gallon  of  water.  Expose  the  whole  to  the  aceti- 
ffying  process  for  the  usual  time,  as  in  the  last  method  ;  then  rack  off  the  vinegar,  and  fine  it ;  bottle  it. 

3742.  Fruit  vinegar  is  made  by  fermenting  the  juice  of  various  fruits ;  but  as  they 
tmust  possess  saccharine  matter  sufficient  to  bring  on  the  vinous  fermentation,  some  fruits 
V  which  have  too  little  sugar,  as  currants  and  gooseberries,  must  have  some  added  to  their 
j  juice.  Some  persons,  from  economy,  make  vinegar  from  the  pulp  and  husks  of  grapes, 
^ gooseberries,  raisins,  or  other  fruits,  after  wine  has  been  made  from  the  juice.  Add  half 
I  its  weight  of  coarse  sugar  to  the  pulp  ;  when  it  begins  to  ferment,  add  a  gallon  of  boiling 
I  water  for  every  two  pounds;  stir  it  well,  and  let  it  steep  for  two  days;  then  strain  it; 
twhen  cool,  ferment  it  with  yeast  for  a  week  or  ten  days,  and  then  put  it  into  a  barrel,  with 
;ia  pint  of  vinegar,  and  two  ounces  of  loaf  sugar,  for  every  gallon.  Lay  a  loose  tile  over 
I  the  bung  of  the  cask  ;  set  it  in  a  warm  place,  and  in  three  months  it  will  be  complete  ; I  then  bung  it. 

3743.  Treacle  vinegar  may  be  made  in  a  similar  manner. 
3744.  Cyder  vinegar  is  made  by  fermenting  the  juice  of  good  apples,  which  require  no 

-sugar ;  or  it  is  made  from  cyder  which  has  become  too  sour  to  drink,  or  any  poor  cyder. 
A  cask  that  has  been  previously  used  for  holding  vinegar  is  best  to  make  it  in.  Some 
imix  cyder  and  honey  for  making  vinegar. 

.IT'IS.  Any  sort  of  wine,  whether  foreign  or  domestic,  that  has  not  turned  out  well,  may  be  easily  converted 
I  into  vinegar,  by  infusing  it  in  pounded  gooseberries,  currants,  raisins,  or  the  marc  remaining  alter  making 
1  home-made  wine  of  jiny  kind  ;  then  straining  it  off,  and  exposing  it  to  the  air  in  the  proper  temperature. 3746.  Gooseberry  vinegar.  —Take  gooseberries  when  full  ripe  ;  mash  them  in  a  tub  or  marble  mortar,  and  to 
■every  quart  of  the  mashed  fruit  add  three  quarts  of  water  ;  stir  this  well,  let  it  stand  twenty-lour  hours,  and 
•striiin  It  through  a  coarse  bag.    To  every  gallon  of  the  strained  liquor  add  four  pounds  of  brown  sugar,  or 1  four  pounds  and  a  half  of  honey  ;  the  latter  is  preferable.    Put  the  mixture  into  a  barrel,  which  it  should  fill 
labout  three-lourths,  .and  add  to  eight  or  nine  gallons  of  it  one  pint  of  good  ale  yeast ;  cover  the  bung-hole of  the  cask  with  a  slate,  to  exclude  the  dust,  and  pl.acc  the  barrel  In  the  sun  ni  summer,  or  a  little  ;iway from  the  lire  in  winter.    The  mixture  will  soon  hi  gin  to  rorment.    Continue  the  fermentation,  by  keeplnR 
•  the  liquor  at  the  same  temperature,  till  the  taste  and  odour  indicate  that  the  vinegar  is  complete  VVhcn the  liquor  has  become  perfectly  clear,  draw  it  off  into  bottles.    It  will  keep  much  better,  if  it  be  heated U  U  4 
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nearly  to  the  boiling  point,  wlilcli  Is  hest  accomplished  by  putting  the  bottlos  containing  it  In  a  saucepan  of water,  ami  causnig  tlie  water  to  boil  for  about  a  quarter  of  an  hour  ;  when  tills  has  been  done,  remove  the buttles,  and  when  quite  cold,  cork  them.  Earthenware  bottles  are  much  lesb  liable  to  crack  during  this  oro. cess  than  glass  bottles.  ' 
3747.  The  aromatic  vinegar  of  the  apothecaries  is  a  preparation  possessing  an  agreeable 

pungent  scent  or  fragrant  odour,  that  renders  it  peculiarly  grateful  and  refreshing  in 
crowded  rooms,  and  the  apartments  of  the  sick  ;  and  it  affords  relief  in  head-aches,  faint- 

ing fits,  &c. ;  but  its  anti-epidemic  qualities  are  only  imaginary.  It  is  said  to  be  pre- 
pared by  taking  rosemai7  tops  dried,  and  sage  leaves  dried,  of  each  four  ounces  ; 

lavender  flowers  dried,  two  ounces  ;  bruised  cloves,  two  drachms ;  distilled  vinegar,  eight 
pounds ;  macerating  these  ingredients  for  seven  days,  and  filtering  the  expressed  liquor 
through  paper.  Some  add  camphor.  What  is  met  with  in  the  shops,  mider  the  name  of 
"  salts  of  vinegar,"  is  nothing  but  sulphate  of  potash  put  up  in  small  phials,  and  impreg- nated with  acetic  acid,  made  aromatic  with  oil  of  rosemary  or  lavender. 

Sdbsect,  5.  —  Preservation  and  purifying  of  Vinegar. 

3748.  Tlie  preservation  of  vinegar  is  an  object  of  consideration.  In  the  way  in  which 
it  is  usually  manufactured,  it  contains  a  considerable  quantity  of  mucilaginous  matters  in 
addition  to  the  acetic  acid  which  has  been  formed ;  these  are  liable  to  further  change, 
and  they  pass  at  length  into  the  putrid  fermentation.  If  vinegar  be  long  kept,  and 
particularly  if  it  be  exposed  to  the  air,  it  will  become  muddy  and  ropy,  acquiring 
an  unpleasant  smell,  losing  its  acidity,  and  putrefying.  This  last  stage  depends  upon  the 
same  cause  as  the  first,  the  presence  of  gluten,  or  some  other  substance  that  acts  as  a 
ferment. 

37 "ig.  The  methods  of  preserving  vinegar  are  well  described  in  one  of  Scheele's  essays  :  "  It  is  a  fact generally  known,  that  vinegar,  of  whatever  kind,  will  not  keep  long,  but  in  the  course  of  a  few  weeks, 
especially  in  the  warm  temperature  of  summer,  grows  turbid  ;  its  surface  is  then  covered  with  a  thick,  muci- 

laginous substance,  during  which  time  the  acid  disappears  by  degrees,  and  at  last  is  entirely  lost ;  whence 
the  vinegar  must  very  often  be  thrown  aw^ay.  Now,  in  order  to  avoid  this  spoiling  of  the  vinegar,  five 
methods  are  known.  The  first  is  to  prepare  the  vinegar  very  strong  and  sour  at  first,  by  using  more  sugar  or 
other  materials.  It  is  well  known  that  such  vinegar  will  keep  for  several  years ;  but  as  few  peojile  prepare 
their  own  vineg.ar,  most  persons  contenting  themselves  with  buying  it  at  the  shops,  there  are  of  course  but 
few  who  can  make  use  of  this  method.  The  second  method  is,  to  concentrate  the  vinegar  by  freezing  ;  after 
which  a  hole  is  made  in  the  crust  of  ice  which  covers  it,  through  which  the  part  that  is  not  congealed  is  let  out, 
and  afterwards  put  into  bottles.  This  manipulation  answers  well  enough  ;  but  nearly  one-half  being  lost, 
because  that  which  forms  the  crust  of  ice  is  nothing  for  the  most  part  but  water,  good  economists  dislike  it. 
The  tliird  method  is,  to  prevent  the  access  of  air,  by  filling  the  bottles  full,  and  keeping  them  corked. 
Though  vinegar  is  kept  long  by  this  method,  it  is  not  much  employed,  prob  ibly  because  it  is  troublesome  to 
fill  lip  the  bottle  with  clear  vinegar  from  another  bottle  every  time  you  have  made  use  of  part  of  its  contents. 
The  fourth  method  is  to  distil  the  vinegar,  and  thus  leave  behind  the  impurities.  Distilled  vinegar  does  not 
siifler  the  least  change,  though  exposed  to  a  warm  air  for  years ;  but  the  expense  of  distilling  is  often  thought 
too  much." 

3750.  The  following  method  of  purifying  vinegar  is  the  easiest,  and  answers  sufficientiy  :  — 
Put  the  vinegar  into  a  well-tinned  vessel,  and  make  it  boil  for  a  minute  over  a  strong 
fire,  or  the  vinegar  may  be  put  into  bottles,  and  then  into  a  kettle  of  water  upon  the  fire, 
and  boiled  ;  this  will  coagulate  the  glutinous  and  mucilaginous  matter  which  all  vinegar 
contains,  and  this  may  be  separated  by  straining ;  after  which  the  clear  liquid  should  be 
kept  in  well-corked  bottles.  Vinegar  prepared  in  this  way  keeps  long  without  spoiling, 
and  should  be  so  treated,  when  intended  for  pickling  vegetables. 

3751.  To  render  pickling  vinegar  colourless,  which  is  necessary  for  some  kinds  of  pickles, 
stir  together  one  gallon  of  the  best  pickling  vinegar,  and  si-x  ounces  of  bone  black 
(animal  charcoal),  and  let  the  mixture  stand  at  rest  for  two  or  three  days;  then  decant  off 
the  clear  vinegar. 

3752.  If  a  vinegar  he  required  of  an  extraordinary  degree  of  strength,  a  greater  quantity 
of  saccharine  matter  may  be  used  in  the  first  or  vinous  fermentation  ;  but  this  will  require 
longer  time  to  acetify,  and  there  are  some  peculiar  difficulties  in  the  process  where  much 
sngar  is  employed,  which  require  considerable  scientific  skill ;  and  still  there  is  a  great 
chance  of  failure.  Vinegar  and  water  also  cannot  be  separated  from  each  other  by  common 
distillation.  To  concentrate  vinegar  therefore,  after  it  is  made,  or  to  obtain  a  verj-  strong 
vinegar  by  an  easy  process,  has  been  a  desideratum.  One  method  of  strengthening  it  is  to 
dissolve  some  sugar  in  it,  which,  by  its  decomposition,  changes  into  vinegar ;  for  after 
some  weeks,  the  taste  of  the  sugar  has  disappeared  and  the  strength  of  the  vinegar  has 
increased.  The  sugar  must  be  added  by  little  at  a  time,  and  the  w  armth  of  the  place 
should  be  kept  up;  one  of  the  advantages  of  wood  vinegar  is  the  great  strength  of  which 

it  may  be  had.    See  "  Wood  Vinegar." 3753.  Vinegar  may  he  freed  from  most  of  its  impurities  hy  distiUaiion  ;  the  acetic  acid, 
which  forms  the  basis  of  vinegar,  is  very  volatile.  When  vinegar  is  distilled  till  about 
two-thirds,  or  rather  more,  has  passed  over,  nearly  all  the  impurities  are  left  behind  as 
empyreumatic  matter,  remaining  in  the  still  ;  and  the  product  of  (he  distillation  is  acetic 
acid,  almost  quite  pure,  but  diluted  with  water,  which  has  come  over  with  it.  This  is 
called  Distilled  vinegar. 
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3-54  Distilled  vinegar  is  colourless,  and  of  an  odour  somewhat  different,  but  less 

aoreeab'e  than  that  of'  common  vinegar.  It  may  be  preserved  for  any  length  of  time 
■without  alteration,  in  close  vessels.  When  exposed  to  a  moderate  heat,  it  evaporates 

completely,  and  without  undergoing  any  change  in  its  properties.  By  the  action  of 

severe  cold  the  watery  part  congeals,  and  separates  from  the  pure  acetic  acid, 

which  may  thus  be  obtained  in  the  highest  state  of  concentration.  Chemists  have  also 

other  modes  of  preparing  the  pure  acid,  but  these  are  of  a  nature  rather  complicated. 

Distilled  vinegar  is  only  employed  for  pharmaceutical  purposes  and  for  perfumes  ;  for 

it  would  be  too  expensive  in  domestic  economy,  neither  would  its  flavour  be  agreeable  as 
a  condiment.  It  is  sometimes  improperly  called  acetic  acid,  for  the  latter  contains  no 
water. 

3755.  Pure  acetic  acid  is  prepared  from  distilled  vinegar.  It  has  an  extremely  pungent 

odour.  Its  taste  is  eminently  acid,  and  it  excoriates  and  blisters  the  skin  when  applied 
to  it.  It  is  so  volatile,  that  it  is  converted  into  vapour  at  a  very  moderate  temperature 

without  undergomg  any  change  ;  and  its  vapour  is  inflammable,  and  burns  with  a  white 
lio-ht. 

"^It  is  pure  acetic  acid  that  gives  sourness  to  every  kind  of  vinegar  -which  consists  of 
water,  mucilage,  and  a  certain  quantity  of  this  acid,  greater  or  less  according  to  its  degree 
of  sourness ;  and  it  is  this  which  is  always  generated  by  the  acetous  fermentation. 

It  exists  ready  formed  in  the  juices  of  many  plants,  combined  with  potash  and  lime  : 
but  the  quantity  is  never  sufficient  to  render  it  available  for  domestic  purposes.  The 

strongest  kind  of  common  vinegar  contains  about  five  parts  acetic  acid  in  every  hundred 
parts. 

By  its  flavour,  odour,  and  volatility,  it  is  easily  distinguished  form  all  other  acids : 
when  diluted  with  water,  it  is  the  same  tiling  as  distilled  vinegar  ;  its  chemical  con- 

stitution is,  that  it  consists  of  oxygen,  hydrogen,  and  carbon  ;  the  latter  element  in  the 
proportion  of  47  per  cent.,  and  the  other  two  in  the  exact  proportion  necessary  to 
form  water  :  but  we  must  not  consider  it  as  consisting  of  carbon  and  water  ;  for  oxygen 

and  hydrogen  compose  water,  only  -when  they  are  conibined  together  in  a  certain  pro- 
portion, without  any  other  element. 

SuBSECT.  6.  —  Wood  Vinegar. 
3756.  It  was  fonnerly  thought  that  acetic  acid  could  only  be  prepared  from  liquors 

which  had  undergone  the  acetous  fermentation  ;  but  it  is  now  known  that  fermentation  is 
not  essential  to  its  formation  by  art,  since  it  can  be  procured  by  the  destructive  distil- 

lation of  any  vegetable  matter,  such  as  wood.  But  it  must  not  be  supposed  that  vinegar 
exists  ready  formed  in  wood,  though  we  have  stated  this  to  be  the  case  in  small  quan- 

tities in  many  sour  plants. 
37.57.  The  formation  of  wood  vinegar  depends  upon  principles  which  can  he  explained  by 

chemistry,  and  furnishes  an  interesting  instance  of  its  application  ;  for  it  must  appear  ex- 
traordinary to  those  hitherto  unacquainted  with  the  fact,  that  an  acid  such  as  vinegar  can 

be  distilled  from  an  insipid  material  like  common  wood.  But  the  theory  of  it  will  be 
easily  comprehended  by  those  who  have  perused  what  we  have  said  upon  the  component 
parts  of  vegetables,  and  the  possibility  of  the  conversion  of  one  proximate  principle  into 
another.  Vinegar  or  acetic  acid  consists  of  certain  proportions  of  oxygen,  hydrogen,  and 
carbon ;  these  elements  are  contained  in  wood  ;  and  it  is  obvious  that  if  they  could  be 
detached  from  their  combinations  in  the  wood,  and  re-combined  in  that  particular  proportion 
requisite  to  constitute  acetic  acid,  we  should  procure  this  liquid.  Now  this  is  effected 
simply  by  the  application  of  a  considerable  heat  to  the  wood  confined  in  a  closed  vessel 
having  a  tube  proceeding  from  it  in  the  manner  of  a  retort,  or  a  distilling  apparatus. 
In  this,  when  placed  in  a  furnace,  the  wood  is  decomposed  into  its  elementary  principles, 
which  then  re-combine  in  another  manner;  one  of  the  products  of  this  new, combination 
being  acetic  acid. 

The  process  is  extremely  simple,  and  is  employed  to  a  very  great  extent.  Nor  is  this, 
although  but  lately  put  in  practice  for  making  vinegar  for  common  use,  a  new  discovery  ; 
for  it  was  known  two  centuries  ago  to  Glauber,  the  chemist,  whose  name  is  attached  to  a 
well-known  salt ;  and  as  this  is  a  curious  example  of  discoveries  made  and  neglected,  we 
may  quote  his  account  of  wood  vinegar  in  his  work  entitled  "  Miraculum  Mundi ;"  "  If 
the  juice  of  wood  be  rectified,  it  may  be  used  in  the  preparation  of  good  medicines  ;  iu 
mechanic  arts ;  in  the  making  of  many  fair  colours  from  the  extraction  of  metals, 
minerals,  and  stones  ;  and  for  all  things  for  which  common  vinegar  is  used ;  yea,  far  more 
comniodiously,  because  it  much  exceedeth  common  wine  and  beer  vinegar  in  sharpness." 

Apparatus  of  a  great  variety  of  form  have  been  constructed  by  various  nianufa(;turers 
of  wood  vinegar  for  the  purpose  of  producing  it ;  but  the  principle  of  all  is  the  same. 
The  wood  is  put  into  a  cylindrical  iron  retort  laid  horizontally,  placed  in  brick-work,  and 
with  a  fire  beneath  ;  from  this  vessel  proceeds  a  tube,  which  terminates  in  a  worm  placed 
in  a  cistern  of  cold  water  ;  when  the  fire  is  lighted,  and  the  wood  heats,  the  water  which 
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naturally  existed  in  it  first  rises  as  steam  ;  and  being  condensed  in  the  worm,  falls  into 
tlie  receiving  vessel,  drop  bj'  drop.  But  when,  by  the  continuance  of  the  heat,  the  vessel 
becomes  red-hot,  the  wood  begins  to  be  decomposed,  and  some  of  its  oxygen  and 
hydrogen  unite  together,  and  compose  water,  which  likewise  comes  over.  This  water 
soon  begins  to  taste  acid,  which  demonstrates  a  commencement  of  the  formation  of 
vinegar  by  part  of  the  carbon  also  separating,  which,  joined  to  the  oxygen  and  hydrogen, 
compose  that  acid. 

The  acetic  acid,  however,  does  not  in  this  manner  come  over  quite  pure ;  for  it  is 
mixed  with  a  considerable  quantity  of  a  dark-coloui'ed  oil  or  tar,  which  becomes  thicker 
as  the  process  goes  on,  and  which  is  another  product  of  the  decomposition  of  the  wood  ; 
this  partly  floats,  and  partly  sinks  in  the  liquor.  Together  with  these,  carburetted 
hydrogen,  or  inflammable  gas,  and  some  other  gases,  are  generated  abundantly.  The 
acidity  of  the  liquor  continues  to  increase,  but  is  somewhat  disguised  by  the  strong  taste 
and  odour  of  the  tar,  which  gives  it  a  reddish-brown  colour.  The  whole  of  what  then 
comes  over,  water,  acetic  acid,  and  tar,  is  called  in  commerce  rough  or  crude  pyroligneous 
acid,  or  the  acid  of  wood,  which  received  this  name  from  its  being  supposed  to  be  a 
peculiar  acid  ;  but  chemists  have  since  found  that,  when  purified,  it  is  actually  acetic  acid. 
The  carbon  that  does  not  come  over  remains  m  the  still  in  the  state  of  charcoal,  pre- 

serving the  form  of  the  wood  first  put  in. 
The  wood  employed  must  not  be  of  the  resinous  kinds  ;  but  any  refuse  spray  of  other 

species  will  do  ;  the  densest  wood  is  the  best.  In  the  late  improvements  in  the  process, 
the  water  of  the  wood  is  dissipated  by  heat  in  the  forest  where  it  is  cut,  before  it  is  put  into 
the  retort,  and  other  improvements  are  made  in  the  apparatus  which  it  is  not  necessary  for 
our  purpose  to  specify.  The  crude  pyroligneous  acid  is  rectified  by  a  second  distillation, 
by  which  much  viscid  tarry  matter  is  left  in  the  still,  and  it  is  now  a  transparent  browu 
vinegar,  but  having  a  strong  smoky  flavour,  from  a  slight  admixture  of  empyreumatic  oil. 

3758.  A  very  pure  vinegar  is  obtained  by  saturating  the  rectified  pyroligneous  acid  by 
quicklime,  evaporating  the  acetate  of  lime  thus  formed  to  dryness,  and  destroying  the  empj^- 
reumatic  matter  by  gentle  torrefaction,  which  leaves  the  acetate  of  lime  pure  :  the  lime  is 
now  removed  by  adding  sulphuric  acid,  which  attracts  the  lime  more  strongly  than  the 
acetic  acid,  forming  sulphate  of  lime  ;  and  in  this  manner  this  latter  acid  is  procured 

similar  to  that  which  is  prepared  by  the  acetous  fermentation  already  described.  "WTien 
well  prepared  it  has  no  peculiar  taste  nor  smell ;  it  contains  no  vegetable  gluten  nor  muci- 

lage, &c.,  and  is  therefore  purer  than  the  vinegar  from  malt,  sugar,  fruit,  or  wine. 
It  succeeds  well  as  a  pickling  vinegar,  because  it  may  be  concentrated  to  any  degree  of 

strength.  At  Beaufoy  &  Co's.,  Lambeth,  there  is  a  manufactory  of  wood  vinegar  on  a 
large  scale,  where  it  is  prepared  quite  colourless,  and  of  such  strength  that  when  diluted 
with  seven  times  its  weight  of  water,  it  makes  the  distilled  vinegar  at  present  employed 
by  the  apothecaries,  and  is  used  by  some  as  the  best  pickling  vinegar. 

3759.  The  Pyroligneous  acid  which  comes  over  first,  in  its  unpurified  state,  possesses 
the  remarkable  property  of  preventing  the  putrefaction  of  animal  substances ;  it  is  well 
known  that  meat  that  has  been  smoked  keeps  better  than  that  which  was  dried  without 
smoke  ;  and  it  is  now  ascertained  that  this  effect  depends  upon  the  pyroligneous  acid  that 
rises  with  the  smoke  of  the  wood  or  turf  which  are  employed  in  smoking  it.  This  sub- 

ject will  be  considered  when  treating  on  the  "  Preservation  of  Food." 
3760.  A  peculiar  liquid  called  wood  spirit,  or  pyroxylic  spirit,  is  procured  in  the  second 

distillation  of  the  pyroligneous  aoid,  for  the  purpose  of  obtaining  the  pure  vinegar  from 
it.  This  wood  spirit  considerably  resembles  ether,  but  diifers  from  it.  Like  ether  it 
dissolves  Indian  rubber,  and  is  used  in  making  the  waterproof  cloth ;  it  also  dissolves 

resins,  and,  being  cheaper  than  alcohol,  is  employed  in  the  manufacture  of  waterproof  hats. 
It  is  colourless,  and  highly  inflammable,  so  as  to  be  employed  in  lamps  instead  of  spirit  of 
wine.  It  was  discovered  by  Mr.  P.  Taylor  in  1812,  and  is  manufactured  by  Messrs. 
Turubull  and  Ramsay  of  Glasgow, 

SuBSECT.  7. — Adulteration  of  Vinegar. 

3761.  Vinegar,  like  most  manufactured  articles  of  food  ami  drink,  is  frequently  adulte- rated. 

One  of  the  mnst  frequent  sopliistirations  is  the  addition  of  some  cheaper  acid  to  increase  tlie  strength  of 

''•irl^'' "v  tl,e  mtrate  of  barvtes,  or  even  by  the  acetate  of  lead^ 
ear  ,  of  w  I'h  w  11  om.  ion  a  white  precipitate,  if  the  vineRar  contains  this  acid.  To  detect  nitric  ac.d,  pmir 
rii  t lo  of  l  ie  vh  Bar  i^^^^^  and       "  I''"  '""'I"  '"^  """-latic  acid  ;  then  put  a  finall  piece  of  gold 
Lif  nto  l  e  .nixture  and  f  nitric  aci.I  l.c  present,  the  nold  loaf  will  bo  dissolved;  the  n ason  of  which  s 
hat  Kold  8  o.  Iv  sol.ihie  in  tl  e  nitro-muriatic  aci.l ;  but  by  the  addition  of  muriatic  to  the  niiric  m  he  vinegar 

M,U '  -  m?  i^tic  s  pro  It  must  be  observed,  however,  that  tl...  manufacturer  is  allowed  by  law  to 
mMto  s"^ :i7i;:)  I  hirem-  is  rr,  „uni/l,/  wade  (if  loo  lilllf  Urnifilh,  find  to  conceal  this,  acrid  subsla  ices  are  art  led.  .is 

Vlm^Mo^mliulv^i^X^A  pellitory  of  Spain.  'J'o  detect  these,  mix  some  of  the  suspected  vinegar  with  car- 
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bonate  of  potash  till  the  acid  taste  is  totally  destroyed,  and  then  the  burning  taste  of  the  acrid  substance8  will 
bu  perceived,  wliereas  pure  vinegar  leaves  a  sense  of  cold  ;  or  evaporate  a  little  of  tiie  vinegar  to  be  tried  in 
a  watch-glass  or  saucer,  and  likewise  a  little  vinegar  known  to  be  pure  ;  by  touching  with  the  tongue  what 
remains,  the  hot  substiuices  will  be  discovered. 

3764.  To  ascertain  the  strt-nf-th  of  vinegar,  find  how  much  chalk  or  marble  powder  )t  will  dissolve  with 
modor.ite  heat.  As  a  guide,  good  wine  vinegar  will  dissolve  rather  more  than  the  twelfth  part  of  its  weight 
of  carbonate  of  lime.  It  will  dissolve  less  in  proportion  as  it  is  weaker.  By  observing  how  much  any  good 
vinegar  will  dissolve,  it  is  easy  to  compare  any  other  sample  with  it. 

3765.  Various  substances  are  used  to  flavour  vinegar,  as  condiments;  thus  we  have 
cucumber  -vinegar ;  capsicum  vin. ;  garlic  vin.  ;  shallot  vin.  ;  onion  vin. ;  caper  yin  ; 
cress-seed  vin.  ;  celery-seed  vin. ;  tniffle  vin. ;  Seville  orange-peel  vin.  ;  ginger  vin. ; 
black  pepper  vin.  ;  white  pepper  vin, ;  Chillie  vin.  ;  horse-radish  vin. ;  tarragon  vin. ; 
basU  vin.  ;  green  mint  vin. ;  elder-flower  vin.  ;  celery  vin.  ;  Cherville  vin. ;  Burnet 
vin. ;  orange  flower  vin. :  all  these  are  made  by  steeping  about  an  ounce  of  the  several 
articles  each  in  a  pint  of  the  best  vinegar  for  fourteen  days,  and  straining ;  it  is  then 
bottled.  Foi*  the  particular  receipts  for  making  them,  see  the  article  "  Flavouring  Ingre- 

dients," under  the  Section  "  Cookery."  The  wood  vinegar,  or  crystal  vinegar  of  the 
shops,  is  the  best  for  receiving  flavours,  having  scarcely  any  of  its  own. 

CHAP.  VII. 

ON  THE  PEODUCTION  OF  COLD,  PARTICULARLY  FOR  COOLING  LIQUIDS  ;  AND 
THE  CONSTRUCTION  OF  AJ!T  ICE-HOUSE. 

3766.  Tlie  cooling  of  liquors  in  domestic  economy  has  at  all  times  been  a  practice  of  general 
prevalence  in  warm  countries,  and  during  the  heat  of  summer  even  in  colder  climates. 
When  the  temperature  of  the  air  is  above  70°,  cooled  liquors  become  not  merely  a  luxury, 
but  are  considered  in  some  countries  as  an  article  of  the  first  necessity.  The  languor  which 
is  induced  by  heat  is  in  a  great  measure  relieved  by  artificial  cooling ;  and  invalids,  in 
many  cases,  receive  great  benefit  from  the  use  of  cooled  liquors. 

3767.  The  custom  of  preserving  snow  during  the  summer  for  this  purpose  has  prevailed 
among  oriental  nations  from  the  earliest  ages.  In  the  Book  of  Proverbs  we  read,  "  as 
the  cold  of  snow  in  the  time  of  harvest,  so  is  a  faithful  messenger  to  those  who  send  him  ; 

for  he  refreshes  the  soul  of  his  masters  : "  and  we  learn  from  various  passages  in  the  wri- 
tings of  ancient  authors,  that  the  Greeks  and  Romans  were  long  familiar  with  this  luxury. 

In  the  time  of  Seneca,  snow  collected  from  the  mountains  and  preserved  in  deep  pits  had 
become  an  important  article  of  merchandise  in  Rome,  was  sold  in  the  shops,  and  even 
hawked  about  the  streets. 

The  following  passage  from  Mr.  Lumisden's  "  Remarks  on  the  Antiquities  of  Borne  "  describes  the  present 
method  of  managing  this  matter.  "  A  little  above  Rocca  di  Pappa  (on  the  ancient  Mons  Albanus)  is  a  plain 
called  Hannibal's  Camp.  It  is  here  that  the  snow  is  collected  annually  for  the  use  of  Rome.  On  this  dry plain  they  dig  pits,  without  any  buildings,  about  fifty  feet  deep,  and  twenty-five  broad  at  top,  in  the  form  of  a 
sugar-loaf  or  cone.  The  larger  the  pit,  the  snow,  no  doubt,  will  preserve  the  better.  About  three  feet  from 
the  bottom  they  commonly  fix  a  wooden  grate,  which  serves  for  a  drain,  if  any  of  the  snow  should  happen  to 
melt,  which  otherwise  would  stagnate,  and  hasten  the  dissolution  of  the  rest.  The  pit  thus  formed,  and  lined 
with  straw  and  prunings  of  trees,  is  filled  with  snow,  which  is  beat  down  as  hard  as  possible,  till  it  becomes  a 
solid  body.  It  is  afterwards  covered  with  more  prunings  of  trees,  and  a  roof  raised  in  form  of  a  low  cone, well  thatched  over  with  straw.  A  door  is  left  at  the  side,  covered  likewise  with  straw,  by  which  men  enter and  cut  out  the  ice,  for  such  it  becomes,  with  a  mattock.  The  quantity  daily  demanded  is  carried  (o  Rome, 
in  the  night-time,  in  carts  well  covered  with  straw.  It  is  found  by  experience  that  snow  thus  pressed  down is  not  only  colder,  but  preserves  longer,  than  cakes  of  ice  taken  from  ponds  or  ditches." 

3768.  The  use  of  snow  to  cool  liquors  at  the  tables  of  the  great  does  not  appear  to  have 
been  common  in  any  country  besides  Italy  and  the  neighbouring  states,  before  the  end  of 
the  sixteenth  centm-y.  At  that  time  there  were  no  ice-cellars  in  France.  But  towards- 
the  end  of  that  century,  under  the  reign  of  Henry  III.,  this  refinement  was  well  known 
at  the  French  court ;  and  although  at  first  it  was  considered  as  a  mark  of  excessive  and 
effeminate  luxury,  it  soon  became  general  in  France,  and  towards  the  end  of  the  seventeenth 
century  dealers  found  the  sale  of  snow  and  ice  a  profitable  trade. 

3769.  The  method^  of  improving  the  cooling  power  of  snow  by  mixing  with  it  various  salts 
is  a  modem  invention.  The  Italians  were  the  first  by  whom  it  was  employed.  About 
the  year  1.550,  all  the  water  as  well  as  wine  drunk  by  the  wealthy  in  Rome  was  cooled 
by  a  mixture  of  snow  and  saltpetre,  and  afterwards  common  salt  was  substituted  for  the 
latter.  Lord  Bacon,  who  died  in  1626,  was  acquainted  with  the  cooling  properties  of 
snow  with  saltpetre  or  with  common  salt  so  as  to  freeze  water,  but  says  that  he  had  never 
tried  the  experiment.  Soon  after  this  time  the  French  made  the  discovery  in  the  art  of 
cookery  of  congealing  by  cold  a  variety  of  agreeable  juices,  and  of  forming  ice-creams and  other  luxuries  of  that  class. 

3770.  The  most  ancient  method  of  using  snnw  or  ice  was  by  putting  a  small  quantity 
of  it  into  the  liijuor  to  be  drunk  ;  but  afterwards  a  more  elegant  method  was  employed  by 
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putting  the  beverage  into  a  vessel  of  thin  glass  or  metal,  and  surrounding  this  with  the snow. 

3771.  hi  the  south  of  Italy  and  Sicily  at  present,  iced  water  is  become  an  article  of  prime 
necessity,  and  is  sought  for  at  all  seasons,  both  in  summer  and  winter,  with  an  avidity 
which,  to  a  native  of  a  northern  clime,  appears,  at  first  view,  (luite  unaccountable.  Snow 
for  this  purpose  is  preserved  in  several  caverns  in  Etna,  and  is  brought  down  from  the 
mountain  to  be  sold  in  the  shops,  which  are  often  surrounded  by  a  clamorous  mob  of 
purchasers,  who  express  an  eagerness  to  procure  it  that  naturally  excites  the  astonish- 

ment of  an  Englishman.  Ice  is  now  transported  in  ships  from  cold  to  tropical  countries  ; 
and  a  cargo  of  it  carried  to  India  or  South  America  is  not  uncommon. 

3772.  Various  methods  have  been  employed  for  the  production  of  artificial  cold.  The 
methods  at  present  in  use  may  be  reduced  to  three  :  1.  the  application  of  some  body  natu- 

rally colder  than  that  to  be  cooled  ;  2.  by  evaporation  ;  3.  by  the  solution  of  certain  saline 
substances.    Sometimes  two  or  more  of  these  methods  are  combined  to  increase  the  effect. 

3773.  For  the  first  method,  the  use  of  ice  and  snow  is  the  most  generally  practised ;  and  for 
this  purpose  they  are  preserved  in  ice-houses,  or  other  proper  places  for  cooling  liquors 
in  the  summer,  or  during  the  whole  year.  A  little  ice,  placed  round  a  bottle  of  water  or 
wine,  in  any  convenient  vessel  (wood  is  the  best  material,  as  being  the  worst  conductor), 
soon  cools  it  to  the  desired  degree  ;  and  if  the  effect  is  to  be  increased,  so  as  to  freeze 
creams,  fruit,  &c.,  by  breaking  the  ice  into  small  pieces,  or  pounding  it,  and  mixing 
common  salt  with  it,  the  desired  end  will  be  accomplished.  This  method  is  employed  by 
the  confectioners.  The  principle  upon  which  ice  cools  any  liquor  is,  that  it  abstracts 
heat  from  every  body  surrounding  it,  till  the  temperature  of  the  whole  is  equalised ;  and 
of  course  it  melts  itself  in  cooling  other  bodies,  the  heat  which  it  takes  from  them  being 

necessary  to  render  it  fluid  ;  this  heat  becomes  latent  in  the  melted  ice.  See  "  Heat," 
Book  II.  Chap.  I. 

3774.  When  ?ce  is  Mserf  to  coo?  z«me,  it  will  not  be  very  effectual,  if  applied,  as  is  sometimes 
the  case,  only  to  the  bottom  of  the  bottle  ;  for  the  coldest  part  of  the  liquid,  being  already 
at  the  bottom,  cannot  ascend ;  nor  can  the  upper  part,  which  is  the  wannest,  change 
places  to  be  cooled ;  therefore  no  motion  can  happen  in  the  wine,  and  the  cooling  will 
therefore  be  very  imperfect.  To  cool  the  wine  effectually,  it  is  necessary  to  plunge  the 
whole  bottle  in  ice  ;  but  before  this  is  done,  it  is  proper  to  decant  it  into  a  fresh  bottle  for 
the  following  reason: —  If  there  be  any  sediment  in  the  wine  that  is  of  the  same  specific 
gravity,  it  will  mix  with  it  as  if  it  had  been  shaken,  from  the  up  and  down  currents  that 
always  take  place  during  the  cooling. 

3775.  When  ice  cannot  be  procured,  well-water  forms  a  useful  substitute  to  a  certain 
degree.  A  well  of  about  forty  or  fifty  feet  in  depth  constantly  preserves  the  mean  tem- 

perature of  the  country,  and  consequently  is  colder  than  the  summer  heat  of  the  place ; 
hence,  if  a  paU  of  water  be  drawn,  and  a  bottle  of  wine  or  other  liquor  be  immediately 
placed  in  it,  it  may  be  cooled  considerably.  In  London,  where  the  heat  of  summer  may 
be  above  65°,  or  even  70°,  the  temperature  of  well-water  will  always  be  50° ;  therefore 
by  this  alone,  liquors  may  be  sometimes  cooled  12°  or  15°. 

3776.  One  of  the  most  general  and  useful  modes  of  cooling  is  by  evaporation.  "\ATien  any 
liquid  is  converted  into  vapour,  a  certain  quantity  of  heat  to  be  combined  with  it  is  neces- 

sary for  .this  purpose,  and  the  portion  which  rises  in  vapour  abstracts  caloric  from  the 
mass,  which  is  consequently  in  proportion  cooled.  Any  substance  which  is  wetted  with 
water,  and  kept  in  the  air,  will  therefore  be  cooled  by  the  evaporation  of  the  water,  and 
the  more  rapidly  if  it  is  held  in  the  wind,  because  then  the  evaporation  will  be  greater  by 
the  succession  of  particles  of  air  each  carrying  off  so  much  heat.  Take  two  thermometers, 
and  wet  the  bulb  of  one,  and  not  the  other ;  hold  them  in  the  air,  and  the  mercury  in 

that  only  which  is  wetted  will  fall,  through  the  cold  produced,  as  the  bulb  dries.  If  a 
liquid  be  used  that  evaporates  more  quickly  than  water,  as  spirit  of  wine,  and  still  more, 
ether,  the  cold  produced  will  be  more  considerable. 

Cooling  by  the  wind  is  a  method  that  can  be  employed  only  occasionally.  If  any  part 
of  the  naked  body,  as  the  hand,  be  exposed  to  the  wind,  it  will  be  cooled,  because  there 

is  an  evaporation  from  the  surface.  A  practice  among  sailors,  for  telling  which  way  a 

very  gentle  breeze  blows  in  the  night,  is  founded  upon  this  foct.  They  wet  a  finger  all 
over,  and  hold  it  above  their  head ;  the  side  that  is  most  cooled  is  that  which  the  wind 

blow's  upon,  and  of  course  points  to  the  quarter  from  whence  it  comes.  Should,  however, the  current  of  wind  be  warmer  than  the  body  it  blows  against,  the  latter  will  be  heated,  as 
is  the  case  with  the  hot  winds  from  sandy  deserts.  -  .  ■ 

3777.  As  an  example  of  the  various  degrees  of  cold  occasioned  by  the  evaporation  of  dij- 
ferent  substances,  we  may  cite  the  result  of  some  experiments  made  by  JI.  Cavallo,  and 

'described  in  the  "Philosophical  Transactions,"  1781. 
A  small  stream  of  several  liquids  was  poured  upon  the  Inilb  of  a  mercurial  thermometer  when  the  temper- 

ature of  the  alntosphci  e,  and  consequently  of  I  he  thermometer,  was  at  (14°.  Water  lowered  the  tlicrmometer 
to  .MP  :  spirit  of  wine  to  48°  :  spirit  of  turpentine  to  01"  ;  olive,  .md  other  ods  that  do  not  evaporate,  did  not 
affect  the  tlicrmometer;  ether  reduced  the  thermometer  to  20°  below  the  freezing  point ;  and  with  a  smaU 
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hnll.  it  reouii  ed  only  twenty  drops  of  ether  to  produce  this  effect  in  ten  minutes.  If  a  small  thin  glass  
tube 

be  filled  with  water,  Lid  wet^^  with  ether,  the  water  will  be  converted  into  ice  n>  a  minute  or  two,  from  th
e 

rapid  evaporation  of  the  ether. 

77ic  practice  of  cooling  on  this  principle  has  been  known  from  time  immemorial. 
 It  is 

a  common  thing  in  the  southern  parts  of  Europe  to  wrap  up  a  bottle  of  wme,  water,  or 

other  liquor  required  to  be  cooled,  in  a  wet  cloth,  and  thus  to  suspend  it  m  a  shady  place, 

either  under  a  tree  or  in  a  passage,  so  as  to  expose  it  to  the  briskest  current  of  air  tha
t 

can  be  obtained ;  by  this  means  the  liquor  will  be  cooled  several  degrees  ;  care  must  be 

taken  to  sprinkle  more  water  upon  the  cloth  which  siu-rounds  the  bottle  m  proportion  as 
the  former  evaporates.  In  India  it  is  the  general  custom,  in  order  to  keep  the  wine  cool, 
to  clothe  the  bottles  in  wetted  cloths  fancifully  ornamented  with  flowers,  and  to  cause 

them  to  make  the  circuit  of  the  table  in  this  grotesque  dress,  instead  of  pouring  the  wine 

into  decanters.  Port,  Claret,  and  Burgundy  are  characteristically  attired  in  crunson  with 

white  flowers ;  while  sherry  and  JVIiideira  appear  in  bridal  costumes.  It  is  upon  this 

principle,  namely,  the  cold  produced  by  evaporation,  that  persons  sustain  much  injury  by 
sitting  in  wet  clothes.  .    ~    .  „ 

3778.  Vessels  called  Alcarrazas  are  much  employed  m  Spam  for  cooling  water,  and 

there  is  scarcely  a  house  in  that  country  where  they  are  not  in  constant  use.  What  dis- 

tinguishes them  from  other  kinds  of  earthenware  is  their  porosity,  which  is  so  consider- 
able, that  being  filled  with  water  the  liquid  oozes  slowly  through,  and  stands  in  minute 

drops,  like  dew,  on  the  outside  ;  this  evaporates  and  produces  cold,  particularly  when  the 
air  is  warm,  or  when  there  is  some  wind.  This  loss  of  heat  from  the  outside  is  supplied 
from  the  water  within  the  vessel,  and  the  continued  evaporation  produces  more  and  more 

cold  ;  and  the  agreeable  coolness  thus  given  to  water  in  a  warm  climate  is  extremely 

grateful.  These  vessels  appear  to  have  been  introduced  into  Spain  by  the  Saracens,  and 
their  use  has  since  been  extended  to  all  the  Spanish  colonies  in  America  and  India. 
Vessels  of  a  similar  kind  have,  however,  been  known  from  time  immemorial  in  China, 
Ilindostan,  Persia,  Arabia,  Egypt,  and  Syria. 

The  most  celebrated  manufactory  of  this  kind  in  Spain  is  at  Anduxar  in  Andalusia, 
the  best  earth  for  the  purpose  being  found  on  the  banks  of  the  river  Tamusoro.  After 
being  well  tempered,  it  is  mixed  with  a  little  salt,  and  the  heat  in  baking  is  not  so  great 
as  to  render  the  salt  insoluble  in  water  ;  the  salt  being  dissolved  out  produces  the  neces- 

sary porosity  in  the  vessels. 
In  the  neighbourhood  of  the  convents  of  Vittoria  near  Malaga  the  country  people  fiud 

a  useful  clay,  of  which  they  make  the  large  red  jars  called  beccaras,  used  for  cooling 

water,  though  inferior  to  the  alcarrazas.  ^^'ithout  these  contrivances  the  inhabitants  of these  sultry  shores  would  be  deprived  of  one  of  their  most  essential  luxuries. 
The  dryness  of  the  air  in  these  climates,  and  particularly  in  Italy  and  Egypt,  causes  it 

to  absorb  moisture  rapidly,  and  hence  assists  the  refrigeration  ;  but  the  same  vessels 
having  been  brought  over  to  this  country  have  been  found  to  cool  the  contained  liquor 
only  in  a  very  trifling  degree,  owing  to  the  state  of  the  air  in  Britain,  which  is  much  less 
hot,  and  much  less  dry,  than  in  the  above-mentioned  places,  therefore  much  less  apt  to 
promote  evaporation.  One  of  the  Egyptian  vessels  was  tried  in  London  at  a  time  when 
the  temperature  of  the  atmosphere  was  at  a  mean ;  and  after  about  half  an  hour,  when 
almost  three-quarters  of  the  water  had  passed  through  it,  and  had  dropped  down,  the 
remaining  quantity  was  found  barely  3°  colder  than  the  surrounding  air. 

3779.  Coolers  of  earthenware  of  a  similar  kind  for  wine  or  butter  are  manufactured  in  Eng- 
land, and  are  at  present  to  be  found  in  many  of  the  earthenware  shops  in  London.  They 

are  made  of  a  light-coloured  porous  ware,  and  of  elegant  forms,  with  ornaments  in  bas- 
relief.  Half  an  hour  before  they  are  to  be  used,  they  are  put  to  soak  in  cold  water,  of  which 
they  will  imbibe  a  considerable  quantity.  When  wanted  for  use  they  are  taken  out  of 
the  water,  and  the  decanter  of  wine  placed  in  them.  The  evaporation  from  the  surface 
of  the  cooler,  of  the  water  which  has  been  imbibed,  abstracts  the  heat  i'rom  the  air  of  the 
interior,  and  consequently  from  the  wine.  The  cooling  effect,  however,  not  exceeding  a 
few  degrees,  is  seldom  sufficient  for  wine.  Some  are  made  double,  with  a  space  between, 
for  ice,  or  ice-water.  When  these  coolers  want  cleaning,  a  hard  brush  and  a  coarse  cloth 
with  sand  only  should  be  used  ;  no  soap  should  be  employed. 

3780.  The  process  of  making  ice  in  the  East  Indies  has  been  particularly  described  by 
Sir  Robert  Barker,  Phil.  Trans.,  vol.  Ixv.  Natural  ice  is  never  seen  in  the  warmest  parts 
of  that  country.  To  procure  ice  by  artificial  means,  tlioy  dig,  on  a  large  open  plain,  not 
far  from  Calcutta,  three  or  four  pits,  about  thirty  feet  square,  and  two  feet  deep  each  ;  the 
bottoms  of  which  they  cover  about  eight  inches  or  a  foot  thick  with  sugar-cane,  or  the 
stems  of  the  large  Indian  corn  dried.  On  this  bed  are  placed,  in  rows,  a  number  of  small, 
shallow,  unglazed,  earthen  pans,  formed  of  a  very  porous  earth,  a  quarter  of  an  inch  thick, 
and  about  an  inch  and  a  quarter  deep;  which,  at  the  dusk  of  evening,  they  fill  with  soft 
water  that  had  been  boiled.  In  the  morning,  before  sunrise,  the  ice-makers  attend  at  the 
pit.s,  and  collect  what  was  frozen  in  baskets,  which  they  convey  to  the  place  of  preserva- 
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tion.  This  IS  generally  prepared  on  some  high  dry  situation,  by  sinking  a  pit  fourteen  or 
fifteen  feet  deep,  hnmg  it  first  with  straw,  and  then  with  a  coarse  kind  of  blanketing. The  ice  is  deposited  in  this  pit,  and  beat  down  with  rammers,  till  at  length  its  own  accu- 

mulated cold  again  freezes  it,  and  forms  one  solid  mass.  The  mouth  of  the  pit  is  well secured  from  the  exterior  air  with  straw  and  blankets,  and  a  thatched  roof  is  thrown  over 
the  whole.  The  quantity  of  ice  formed  by  the  method  above  described  depends  on  a 
light  atmosphere,  and  clear  serene  weather.  Three  hundred  persons  are  employed  in this  operation  in  one  place. 

At  first  sight,  this  curious  process  may  appear  to  be  an  effect  of  evaporation  ;  but  this 
is  not  the  case ;  for  it  is  remarkable  that  it  is  essential  to  its  success,  that  the  straw  in 
which  the  vessels  are  placed  should  be  dry ;  whereas,  if  evaporation  were  concenied  in 
the  congelation,  wetting  the  straw  would  promote  it.  When  the  straw  becomes  wet  by 
accident,  it  is  obliged  to  be  replaced  by  dry  straw.  The  explanation  of  this  process  was 
involved  in  mystery  till  Mr.  Wells  published  his  celebrated  observations  on  dew,  which 
have  afforded  a  solution  of  the  phenomenon.  The  earth  is  continually  losing  heat  by radiation,  and  it  loses  most  on  clear  starlight  nights,  when  there  are  no  clouds  to  inter- 

cept and  send  back  the  rays  of  heat.  The  straw,  like  all  filamentous  substances,  is  a 
good  radiator  of  caloric,  and  it  is  in  consequence  of  the  heat  that  is  thus  given  out  by  it 
into  space  on  clear  nights  that  the  air  is  formed.  When  the  weather  is  windy  and  cloudy 
the  effect  does  not  take  place. 

3781.  The  last  metliud  of  cooling  liquors  that  remains  to  he  mentioned  is  obtained  by  t/ie 
solution  of  salts.  It  has  been  long  known  that  certain  substances  generate  a  considerable 
degree  of  cold,  particularly  nitre,  sal-ammoniac,  Glauber's  salt,  muriate  of  lime,  and 
several  others.  IBut  most  of  these  salts  are  so  dear  in  Europe,  that  they  are  seldom  made 
use  of  in  this  way,  except  in  particular  experiments,  when  it  is  wished  to  produce  an  intense 
degree  of  cold  by  a  powerful  freezing  mixture. 

In  India,  where  nitre  is  very  cheap,  and  the  heat  of  the  climate  prompts  the  inhabitants 
eagerly  to  adopt  every  possible  method  for  counteracting  it,  the  cooling  of  liquors  for  the 
table,  by  means  of  the  solution  of  nitre  in  water,  is  very  common.  To  effect  this,  the  wine, 
water,  or  any  other  liquor,  is  put  into  a  metallic  bottle,  generally  a  pewter  one,  having  a 
pretty  long  neck.  A  tub  is  partly  filled  with  water,  and  a  quantity  of  nitre  is  thrown 
into  it.  Then  the  operator  holds  the  bottle  by  the  upper  end  of  its  long  neck,  and  gently 
moves  it  about  in  the  saline  mixture  while  dissolving,  which  cools  the  liquor  to  a  very 
considerable  degree.  As  salts  wLU  produce  cold  only  during  their  solution,  when  the  first 
quantity  has  been  thoroughly  dissolved  in  the  manner  described,  more  nitre  must  be  added ; 
and  when  the  water  is  completely  saturated,  so  as  not  to  be  capable  of  dissolving  more  salt, 
the  bottle,  if  to  be  cooled  farther,  must  be  removed  to  a  tub  with  a  fresh  saline  mixture. 
The  nitre  may  be  recovered  again  for  the  next  day  by  exposing  these  solutions  in  shallow^ 
pans  to  the  hot  sim  of  that  country. 

3782.  Sal-ammoniac  would  answer  for  this  process ;  but  a  mixture  of  nitre  and  sal- 
ammoniac  is  the  most  effectual,  by  which  a  bottle  of  wine  may  even  be  cooled  down  to  32°. 
The  best  proportions  are  five  parts  nitre,  five  of  sal-ammoniac,  and  sixteen  of  water.  The 
solution  by  itself  will  lower  in  temperature  several  degrees  below  the  freezing  point ;  but 
when  it  has  to  abstract  the  heat  from  a  vessel  with  wine  put  into  it,  it  will  not  th3ii 
become  so  cold. 

3783.  In  order  to  cool  a  bottle  of  wine  in  London  from  the  usual  temperature,  50°,  down 
to  32°,  a  pound  of  nitre,  another  of  sal-ammoniac,  and  a  proportionable  quantity  of  water 
will  be  required :  but  to  cool  it  to  a  considerable  degree,  half  the  quantity  of  salt  will  be 
sufficient ;  even  this  is  too  much  for  ordinary  use,  and  mixtures  of  this  kind  in  powder 
are  ,sold  in  London  for  the  purpose,  by  Mr.  Fuller,  of  Jermyn  Street,  who  likewise  maim- 
factures  a  useful  freezing  apparatus  for  making  ice  creams. 

3784.  An  intense  degree  of  cold  is  produced  by  a  mixture  of  snow  and  salt  in  equal  parts. 
The  salt  causes  the  snow  to  melt  in  consequence  of  the  attraction  which  it  has  for  water, 
even  in  the  frozen  state  ;  and  as  they  both  unite,  the  snow  is  dissolved  into  water,  and 
the  water  dissolves  the  salt,  so  that  both  become  li(iuid.  The  cold  thus  generated  is  no 

less  than  32°  below  the  freezing  point,  or  down  to  zero  of  Fahrenheit's  thermometer, and  is  a  much  more  intense  degree  of  cold  than  is  required  for  the  ordinary  purposes  of 
cooling  liquids  for  beverage :  but  it  may  be  useful  to  know  how  to  increase  the  usual 
degrees  of  cold  upon  occasion.  Pounded  ice  will  do  nearly  as  well  as  snow ;  any  sub- 

stance having  a  very  strong  atti-action  for  water  may  be  substituted  for  the  salt 
3785.  //'  chloride  of  calcium  (  formcrli/  called  muriate  of  li?nc)  he  mixed  with  snow,  a  still 

greater  degree  of  cold  will  be  produced  ;  by  this  means  50°  below  the  freezing  point has  been  obtained,  which  is  sufficient  to  render  even  mercury  a  solid  mass ;  consequently 
such  a  degree  of  cold  can  be  measured  only  by  a  spirit  thermometer,  spirits  of  wine  never 
freezing.  The  principle  of  this  is  the  same  as  the  last,  the  great  attraction  which  chloride 
of  calcium  has  for  water. 

378G.  iVo  means  have  been  discovered  for  depriving  bodies  of  all  their  heat;  nor  is  it 
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known  what  quantity  they  may  still  contain  after  these  experiments.  Intense  degrees  of 
cold  like  these  act  with  tlie  most  destructive  and  rapid  eliect  upon  the  living  body  ;  and 
to  handle  frozen  mercury  is  described  by  those  who  have  attempted  it  like  touching  red- 
hot  iron ;  the  skin  would  be  destroyed,  and  the  part  become  frost-bitten. 

;i787.  In  using  a  freezing  mixture  for  ordinary  purposes,  it  is  sufficient  to  put  it  into  a 
wooden  vessel  as  a  bad  conductor,  and  then  to  place  in  that  the  vessel  containing  the 

Fig.  5G7.  liquid  to  be  cooled.  But  when  the  most  intense  cold  is  wished 
for  in  an  experiment,  the  vessel  containing  the  mixture  should 
be  placed  within  another  a  little  larger,  being  supported  by  corks, 
as  in  the  -n  ooi-cut,  Jig.  567.,  (where  the  front  of  the  outer  vessel  is 
supposed  to  be  removed)  and  covered  over  with  woollen  cloth  :  the 
air  in  the  space  between  the  two  vessels,  being  a  non-conductor, 
prevents  the  heat  of  the  apartment  from  finding  its  way  to  the 
mixture,  which,  therefore,  is  obliged  to  rob  the  liquid  to  be  cooled 
of  its  caloric. 

This  mutual  action  of  snow  or  ice  and  salt  upon  each  other  is 

well  illustrated  by  the  common  practice  of  sprinkling  salt  upon  a  pavement  that  is  coated 
with  ice.  The  salt  and  ice  soon  dissolve  and  run  olf  as  liquid  brine,  or  it  may  be  swept 
off. 

3788.  Mr.  Walker  of  Oxford  made  a  number  of  experiments  in  the  production  of  cold  by 

various  frigorific  mixtures,  and  the  results  are  published  in  the  "  Philosophical  Trans- 
actions" for  1795  and  1801. 

Mixtures. 

Muriate  of  ammonia 
Nitre 
Water 
Muriate  of  ammonia 
Nitre 
Sulphate  of  soda  . 
IValcr 
Nitrate  of  ammonia 
Water 
Nitrate  of  ammonia 
f'arbonate  of  soda  . IVaiir 
Siilpliate  of  soda  , 
Diluted  nitrous  acid 

Mixtures. 
Muriate  of  soda 
Snow 
Muriate  of  soda 
Muriate  of  ammonia 
Snow 
Muriate  of  soda 
Muriate  of  ammonia 
Nitre 
Snow 
Muriate  of  soda 
Nitrate  of  ammonia 
Snow 

Mixtures  of  Salts  without  Snow. 
Parts 

by 

Weight. 

:  n .  laj 

.  5' 

.  51 .  81 

.  16. 

:  1] 
.  1 

Temp, 
falls  from 
60°  to 

10° 

4° 

4° 

_7o 

—30 

Mixtures. 

Sulphate  of  soda  . Muriate  of  ammonia 
Nitre Diluted  nitrous  acid 
Sulphate  of  soda  . Nitrate  of  ammonia 
Diluted  nitrous  acid 
Phosphate  of  soda  . Diluted  nitrous  acid 
Pliosphate  of  soda  . Nitrate  of  ammonia 
Diluted  nitrous  acid 
Sulphate  of  soda  . Muriatic  acid 
Sulphate  of  soda  . 
Diluted  sulphuric  acid 

Parts 

Weight. 

Temp, 

falls  from 1)0°  to 

-10° 

5i 

Mixtures  of  Salts  with  Snow. 
Parts  by 
Weight. 
:  ii 

■i? 

.  243 
■.n 

.  12i 

Temp, 
falls  to 

—12° 

—18° 

-25° 

Mixtures. 

Diluted  sulphuric  acid Snow 
Concentrated  muriatic  acid 
Srww 
Concentrated  nitrous  acid Snow 
Muriate  of  lime Snow 
Crystallised  muriate  of  lime Snotv 
Fused  potash Snow 

Parts  by 

Weight. 
:  U 

■  II 

n 
5 
4 

u 

-14° 
-12° 

-21° 

0° 3° 

Temp, 

falls  to 

—23° 

-27° 
—30° 
—40° —50° 

—51° 
The  snow  should  be  just  fallen,  dry,  and  uncompressed. 
By  first  cooling  the  materials  before  they  were  mixed,  thro\igh  immersing  them  in  other  frigorific  mixtures, 

Mr.  Wallter  obtained  a  degree  of  cold  100°  below  zero,  the  greatest  degree  of  cold  ever  produced. 
37H9.  A  viclhod  invcntcri  liy  Proft'ssor  Leslie  of  producing  nrtijicial  cold,  and  freezing  water,  depends  upon the  principle  tliat  water  cvaporjites  mucli  more  rapidly  when  the  pressure  of  the  atmosphere  is  withdrawn,  as 

in  the  exhausted  receiver  oi'  an  air-pump.  If  some  material  be  included  in  tlio  receiver  that  absorbs  vai)o»ir, the  evaporation  will  proceed  with  still  greater  rapidity,  and  consequently  a  greater  degree  of  refrigeration 
will  take  place.  Sulphuric  acid,  which  has  a  great  al>sorbent  power,  is  poured  into  a  shallow  dish  to  the 
depth  of  h.ilf  an  inch,  in  which  is  placed  a  small  vessel  with  water  that  has  lust  its  air  by  boiling  ;  the  whole 
is  then  placed  under  the  receiver,  and  most  of  the  ai^  extracted.  By  the  rarel'uction  of  the  air,  the  water evaporates  very  quiclcly,  and  its  vanour  is  absorbed  as  it  forms  by  tile  acid,  so  that,  in  a  few  minutes,  the  re- 

maining water  is  frozen  Into  a  solid  ma.ss.  Tlie  loss  iif  water  seldom  amounts  to  a  liltecnth  part,  nor  is  it  (ill 
after  repeated  use  that  the  sulphuric  acid  becomes  so  weak  as  not  to  effect  tlie  absorption.  The  acid  can  thus 
effect  the  congelation  of  more  than  twenty  times  its  wi'iglit  of  water. 

Mr.  Leslie  varied  this  process  by  substituting  poiuuled  trap-rock,  well  dried  before  the  fire,  instead  of  the 
sulphuric  .icld.  This  powder,  by  the  same  property  of  absorbing  aqueous  vapour,  was  able  to  freeze  the  sixth 
part  of  its  weight  of  w.'itcr.  He  also  found  Ih.it  parched  oatmeal  was  a  convenient  and  poiverful  ahsnrbent ; 
and  by  means  of  the  air-pump  with  a  body  of  oatmeal  of  a  foot  in  diameter,  and  ratlier  more  than  an  inch 
deep,  he  Iroze  a  |iound  and  a  quarter  of  water  contained  In  a  hemispherical  porous  cup.  The  oatmeal,  wiii('h 
is  less  hazardous  than  acid  to  those  little  used  to  experimenting.  Is  easily  di  led  and  restored  again  to  tlie  same 
action.  It  would  appear  from  this  oxiierimeiit,  that,  with  an  air-pump,  it  would  bo  easy  to  procure  ice  in  a hot  climate,  or  at  sea. 

3790.  This  method  of  keeping  the  air  in  a  vo8.sol  constantly  dry  by  an  absorbent  substance  is  not  only  useful 
in  producing  cold,  but  also  in  drying  many  articles  ;  and  it  has  lately  been  ill  much  use  for  the  latter  purpose. 
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3791.  The  pn'nciple  of  preserving  ice  itself  depends  upon  suiTounding  it  with  what  are termed  rion-cunducting  substances,  or  substances  which  heat  cannot  pass  through,  for  au 
account  of  which  we  refer  the  reader  to  Book  11.  Chap.  I.,  "  On  Heat."  This  is  neces- 

sary in  order  to  defend  it  from  the  common  air  of  a  temperature  above  the  freezing 
point,  and  from  moisture  or  water,  which  must  necessarily  be  warmer  than  32°. 

If  ice  could  be  kept  always  from  the  contact  of  other  bodies  of  higher  temperature  than 
itself,  or  be  surrounded  by  substances  which  beat  could  not  pass  through  to  reach  it,  it 
nmst  always  remain  in  the  same  state.  But  we  know  of  no  substances  that  are  absolute 
non-conductors,  and  certain  bodies  receive  that  name  only  because  heat  passes  them  with 
very  great  difficulty.  The  substances  of  this  kind  are  chiefly  air,  water,  and  materials  of 
loose  and  porous  texture,  as  wool,  straw,  charcoal,  cork,  wood,  &c.  Metals  and  hard 
stones  allow  heat  to  penetrate  them  with  most  facility,  and  consequently  they  are  con- 

ductors of  heat. 
3792.  The  method  of  transporting  ice  and  snow  to  a  distance  is  very  simple ;  it  is  only 

necessary  to  inclose  them  in  some  substances  that  are  good  non-conductors,  as  chaff, 
straw,  woollen,  &c.  ;  and  if  the  package  be  put  into  a  box  an  inch  or  two  larger,  and 
wedged  in  with  pieces  of  cork,  this  would  be  a  still  farther  security,  when  the  quantity  is 
small.  It  is  in  this  manner  that  the  Neapolitan  peasants  carry  snow  from  the  repositories 
on  Vesuvius  to  Naples  during  the  heat  of  summer. 

3793.  Jce  preservers  are  chests  of  stout  deal  lined  within  with  cork,  as  being  a  bad 
conductor  of  heat ;  into  these  a  quantity  of  ice  is  put,  to  prevent  going  frequently  to  the 
ice-house.  Ice  may  be  kept  in  them  for  three  weeks,  in  summer.  If  cork  cannot  be  got 
easily,  the  sides  of  the  ice  preserver  may  be  made  double,  with  a  space  of  two  or  three 
inches  between,  which  space  should  be  filled  with  charcoal  reduced  to  powder,  than  which 
no  better  non-conductor  is  known. 

3794.  Ice  pails  are  likewise  kept  for  iceing  creams,  cooling  wines,  butter,  &c. 
3795.  Ice  may  be  kept  in  the  open  air  for  a  year,  by  making  a  pile  of  it  on  dry  ground 

(the  north  side  of  a  hill  is  the  best  place)  in  a  steep  conical  form  of  considerable  size  in 
winter  during  a  hard  frost,  and  covering  it  over,  first  a  foot  thick  with  a  layer  of  fagot 
wood,  then  with  another  layer  of  straw,  and  lastly  thatch.  This  should  be  placed  on  an 
elevated  mound,  or  platform,  raised  on  purpose  that  the  water  may  drain  off  from  it.  If 
shaded  by  trees,  or  a  shed  roof,  so  much  the  better.  If  the  pile  be  sprinkled  occasionally 
with  water  while  it  is  building,  in  frosty  weather,  the  water  will,  by  freezing,  cement  the 
masses  of  ice  together,  and  make  them  last  longer.  The  steeper  the  conical  pile  is  made, 
the  better. 

3796.  Ice  may  also  be  preserved  in  cellars,  which  should  have  no  windows,  and  be  pro- 
vided with  double  doors.  The  floor  and  sides  of  the  cellar  should  be  lined  with  straw ; 

or  a  better  method  would  be  to  form  a  framing  of  bars  of  wood  for  the  floor  and  sides, 
insulated,  and  covered  with  straw. 

ICE-HOUSE. 

3797.  It  has  long  been  the  custom  here  to  connect  the  subject  of  an  ice-house  with 
that  of  the  dairy  ;  and  where  the  former  is  entirely  detached,  and  at  some  distance  from 

the  house,  the  two  may  very  properly 
be  associated.  The  most  usual  mode 

of  constructing  an  ice-house  is  the  fol- lowing. 

A  well  is  sunk  in  the  ground  in  the 
form  of  an  inverted  cone,  a  b  {fg.  568.), 

 —  which  is  lined  with  brickwork  of  a  brick 
and  a  half  thick,  and  arched  over.  Into 
this  the  ice  is  put,  through  an  opening 
g,  left  in  the  top  of  the  arch.  A  door 
is  made  on  one  side,  c,  for  taking  out 
the  ice,  or  putting  things  in,  and  a 
drain,  d  e,  is  constructed  from  the 
bottom  to  carry  off  the  water  which 
is  formed  by  the  melting  of  the  ice  in 
summer.  The  advantage  of  the  co- 

nical form  of  the  well  is  supposed  to 
be,  that  as  fast  as  the  ice  thaws,  the 
remainder  slides  down  the  sides  of  the 
cone,  and  still  keeps  in  a  compact 
body.  Another  advantage  is,  that  the 
circular  form  of  the  cone  is  stronger 
than  a  square  or  any  other  shape, 
thus  resisting  better  the  pressure  of 
the  earth. 
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Some  recommend  to  have  the  brick  lining  double,  with  an  empty  space  between,  to 
form  a  more  complete  non-conductor  of  heat :  but  this  additional  e.x^pense  is  unnecessary 
under  ground.  The  draining  is  essential,  some  ice-houses  failing  through  want  of  atten- 

tion to  it. 
The  walls  of  the  cone  should  be  built  with  Roman  cement,  or  at  least  with  very  good 

mortar  that  will  set  hard.  To  support  the  ice  at  bottom,  it  should  be  placed  on  a  sti'ong 
wooden  grating,  or  what  is  foimd  to  answer  very  well,  an  old  cart-wheel,  as  represented 
in  the  woodcut,  being  very  strong  from  its  form  :  this  permits  the  water  produced  by  the 
partial  thawing  of  the  ice  to  pass  off  into  the  drain,  c  d;  the  latter  should  have  a  trap,  e,  to 
prevent  the  external  air  from  commimicating  with  that  of  the  ice-house.  Should  the 
situation  of  the  ground  not  admit  of  a  drain  being  carried  out  from  the  bottom  of  the  ice 
well,  it  may  terminate  in  a  small  well,/,  sunk  deeper  to  receive  the  water ;  and  as  this 
water  will  always  be  ice-cold,  it  may  be  raised  up  when  wanted  for  cooling  wine,  butter, 
&c.,  by  a  small  pump  placed  in  the  porch  of  the  ice-house. 

The  door  for  taking  out  the  ice,  c,  should  be  double,  with  straw  stuffed  between  both ; 
and  the  same  precaution  should  be  used  with  the  aperture,  g,  for  putting  in  the  ice. 
There  should  be  a  long  passage  leading  to  the  door,  c,  having  in  it  two  more  doors,  /;  and  i. 
In  the  space  between  h  and  c  there  may  be  an  ice-cold  room ;  and  the  space  between  h 
and  i  is  to  admit  of  the  door  i  being  shut  before  the  door  h  of  the  cold  room  is  opened,  to 
hinder  the  access  of  the  external  air.  The  top  of  the  ice-house  may  be  finished  in  various 
ways.  It  may  be  covered  over  with  tough  clay  and  then  with  earth,  and  planted  with 
shrubs  as  a  mound ;  or  it  may  appear  as  a  low  building  covered  with  plenty  of  thatch. 
The  closer  the  ice  is  packed  the  better. 

3798.  An  ice-house  may  be  formed  above  ground,  by  building  the  walls  and  arched  roof 
double,  a  foot  apart,  the  better  to  keep  out  the  heat ;  and  the  whole  may  be  thatched,  or 
covered  over  with  giant  ivy,  or  some  other  creeping  plants.  The  ice  should  be  laid 
hollow  with  a  drain  from  it,  and  all  the  precautions  above-mentioned  taken.  When  ice 
cannot  be  had,  snow  packed  and  beaten  down  well  may  serve  as  a  substitute. 

3799.  A  succedimeum  for  an  ice-house  m.iy  be  made  as  follows :  —  Take  an  iron-bound  butt  or  puncheon, 
and  knock  out  the  head  ;  then  cut  a  small  hole  in  the  bottom,  about  the  size  of  a  wine-cock  ;  place  inside  of 
it  a  wooden  tub,  having  a  similar  hole,  resting  it  upon  three  pieces  of  wood,  which  are  to  keep  it  l^rom  touch- ing the  bottom  ;  fill  the  space  round  the  inner  tub  with  pounded  charcoal,  and  fit  to  the  tub  a  cover  having 
a  convenient  handle ;  place  on  the  lid  a  circular  flat  bag  of  pounded  charcoal,  about  six  inches  thick,  that 
will  cover  it  entirely,  and  over  all  put  another  wooden  cover.  When  this  apparatus  is  prepared,  bury  it  for 
four-tiflhs  of  its  height  in  the  earth  of  a  cold  cellar  that  is  dry,  keeping  it  a  few  inches  from  the  earth  at  the 
bottom  by  means  of  pieces  of  bricks.  Fill  the  inner  tub  nearly  with  ice  or  snow  beaten  hard  down,  leaving 
room  to  place  any  vessel  holding  the  substances  to  be  iced.  When  the  cover  is  taken  off  to  place  these  in, 
care  must  be  taken  that  it  be  replaced  when  the  icing  is  finished ;  the  congelation  will  in  general  be  eflccted 
in  half  an  hour. 

3800.  In  London,  ice  is  sometimes  supplied  to  the  confectioners  almost  daily  in  the  summer 
from  ice-cellars  kept  by  persons  who  make  this  a  business,  and  carry  the  ice  round  to  the 
shops  in  carts.  The  ice  is  then  put  into  a  large  tub  in  the  cellar.  The  ice  creams  are 
made  there  in  pewter  vessels  about  a  foot  in  depth  and  three  inches  in  diameter ;  these 
are  brought  up  into  the  shop,  and  placed  in  a  wooden  reservoir  full  of  ice,  with  a  cover, 
to  supply  customers. 

3801.  Ice-cold  rooms  would  be  found  useful  additions  to  the  domestic  offices  of  a  man- 
sion. They  might  be  connected  with  the  ice-house,  which  should  be  considered  as  the 

focus  of  cold,  and  should  always  have  double  doors,  double  windows,  and  the  walls  should 
be  built  hollow  for  the  purpose  of  preserving  an  even  temperature.  A  small  inner  room 
might  have  a  well  to  contain  ice  ;  thus  several  degrees  of  cold  might  be  obtained  by  dif- 

ferent apartments.  The  usual  idea  of  an  ice-house  in  England  is,  that  it  must  be  a 
detached  building  at  a  little  distance  from  the  house  ;  but,  though  this  situation  has  some 
advantages,  yet  it  is  not  absolutely  necessary  ;  and  it  might  often  be  more  convenient  to 
connect  it  with  the  pantries,  or  to  place  it  in  a  cellar  to  which  access  might  easily 
be  had. 

3S02.  There  are  some  curious  facts  respecting  the  frecninif  of  water,  which,  although  not  essential  to  our 
subject,  it  may  be  interesting  to  notice.  This  process  begins  by  numerous  minute  spiculx  appearing  and 
shooting  across  the  surface  of  the  water,  and  always  making  angles  with  each  other  of  60°  and  180°:  as  these 
accnmul.itc,  the  ice  becomes  more  solid  ;  but  its  specific  gravity  is  always  one-ninth  less  than  that  of  water,  in 
"consequence  of  which  it  floats.  Water  in  cooling  becomes  more  dense,  not  at  the  freezing  point,  .'12°,  as  might  be 
expected,  but  before  it  arrives  at  that  point,  as  at  about  .19° ;  and  in  cooling  still  further  down  to  ;)2°,  it  actu- 

ally expands,  so  as  to  be  .at  the  e.ame degree  of  diuisity  as  it  was  at  3.'5°,  expanding  equally  by  cooling  or  heating 
below  or  above  38°.  If  water  be  exposed  to  cold  and  agitation,  it  cannot  b(!  cooled  below  32°  without  freezing ; 
but  if  the  water  be  kept  quite  still  in  a  large  vessel,  it  may  be  cooled  down  to  2r)°,  considerably  below  tlio 
freezing  point,  without  becoming  ice ;  if,  however,  any  tremulous  motion  takes  place,  it  instantly  freezes,  and 
the  temperature  then  suddenlv  rises  to  32°.  If  water  be  confined  in  the  bulb  of  a  thermometer,  it  is  very 
dimcult  to  freeze  it  by  any  cold  mixture  above  1.''° ;  but,  if  the  cold  be  below  that,  it  cannot  be  prevented  from 
freezing.  When  cooled  down  to  l.'i°,  the  water  in  the  bulb  remains  perfectly  transp.ircnt ;  but,  if  it  accident- 

ally freezes,  the  congeLition  is  instantaneous,  the  bulb  becoming  in  a  moment  opaque  .and  white  like  snow, 
and  the  ice  Is  nrojectod  up  into  the  stem.  The  freezing  of  water  is  an  actual  crystallisation,  and  these  facts 
dejiend  upon  the  laws  which  repulate  tli.at  natural  process. 

The  expansitm  of  ice  in  forming  is  a  phenom(!non  of  gr(!at  import.'inee,  and  is  attributed  to  tho  mode  of  tlio 
crystallisation,  and  not  to  tho  ice  inclosing  air;  for  water  parts  with  its  air  in  becoming  ice,  and  on  tiiis 

X  X 
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account  it  is  that  water  freezes  sooner  for  liaving  been  boiled.  Boiled  water  affords  tlie  most  compact  and beautiful  ice. 
3803.  IVater  which  has  just  been  producedfrom  melted  snow  or  ice  is  very  nearly  as  cold  as  the  ice  itself  before 

it  began  to  tliaw  ;  for  although  it  may  be  easily  supposed  that  it  must  have  imbil)ed  much  heat  in  order  to 
tliaw,  yet,  by  a  singular  fact  in  the  economy  of  nature,  this  quantity  of  heat  is  not  rendered  sensible  to  the 
thermometer  — a  fact  not  only  extremely  curious,  but  very  important  to  be  understood.  It  is  well  known  that 
ice  may  be  mucli  colder  than  the  freezing  point,  but  that,  when  its  temperature  rises  to  32°,  it  begins  to  melt: 
it  melts  very  slowly,  and  is  imbibing  heat  the  whole  time  ;  and  yet,  if  the  thermometer  be  put  in  among  the 
thawing  ice  or  snow,  it  will  still  indicate  only  32°,  nor  will  any  difference  be  perceived  until  a  short  time  after 
the  whole  has  been  thawed  ;  so  long  as  any  ice  remains  unthawcd,  no  addition  of  heat  will  be  ])erccived  : 
what,  then,  has  become  of  all  the  heat  that  iias  undoubtedly  been  absorbed  by  tlie  ice  ?  —  that  heat  has  entered 
the  ice,  but  only  for  the  purpose  of  converting  it  into  water ;  and  it  remains  in  the  water  in  what  is  called  a 
latent  state,  so  Ultimately  combined  with  it  that  it  cannot  be  separated,  and  is,  in  fact,  essential  to  keep  the 
water  in  its  fluid  condition :  if  the  water  be  deprived  of  tliis  heat  it  freezes ;  but,  though  the  heat  is  given  out 
again  while  the  water  is  freezing,  it  is  immediately  carried  off  by  the  atmosphere,  and  diffused,  so  as  not  to 
be  felt.  It  is  this  gradual  absorption  of  so  much  heat  by  melting  ice,  that  makes  a  thaw  often  colder  than  a frost. 

3804.  Cold  has  been  imagined  to  be  something  positive,  like  heat,  and  that  there  are  rays  of  cold  like  those  ol 
heat ;  but  this  is  an  error.    Cold  is,  in  fact,  notliing  more  than  a  very  low  degree  of  heat  or  temperature. 

CHAP.  vin. 

ON  THE  VARIOUS  SPIRITUOUS  LIQUORS. 

3805.  The  term  spirit  was  formerly  applied  by  chemists  to  all  volatile  substances 
collected  by  distillation.  Three  principal  kinds  were  distinguished :  inflammable  or 
ardent  spirits  ;  acid  spirits  ;  and  alkaline  spirits :  at  present  the  name  of  spirit  is  almost 
exclusively  confined  to  the  first. 

3806.  The  formation  of  ardent  spirits  {fortunately,  we  were  about  to  say)  cannot  be 
considered  as  a  necessary  part  of  domestic  economy,  in  its  ordinary  state  in  this  country ; 
and  therefore,  perhaps,  the  following  account  of  it  would  not  have  found  a  place  here, 
but  from  the  obvious  utility  of  understanding  clearly  the  nature  of  all  articles  of  domestic 
consumption,  which  it  is  impossible  to  do  without  referring  to  their  mode  of  manufacture, 
and  to  the  principles  upon  which  their  production  depends.  By  this  alone,  likewise,  we 
can  be  enabled  to  judge  of  the  goodness  or  the  bad  qualities  of  tlie  several  articles. 

Sect  I. 

HISTORY  OF  ARDENT  SPIRITS. 

3807.  Although. the  ancient  nations  were  sufficiently  acquainted  with  the  art  of  pre- 
paring fermented  liquors  of  various  kinds,  which  necessarily  contain  alcohol  or  ardent 

spirit,  and  though  they  used  many  methods  for  rendering  their  wine  more  potent,  yet 
they  did  not  possess  the  means  of  procuring  from  it,  in  a  separate  form,  the  pure  alcohol 
in  which  the  intoxicating  property  resides. 

Neither  Pliny,  who  left  a  treatise  on  wine,  nor  any  others  of  the  ancient  Greek  and 
Roman  authors  who  have  written  so  much  in  praise  of  the  fermented  juice  of  the  grape, 
make  the  least  mention  of  its  spirit,  which  certainly  would  not  have  escaped  notice  had  it 
been  known  in  their  time.  Galen,  a  century  after  Pliny,  speaks  of  the  aroma  or  essential 
oil  obtained  from  fruits  and  flowers,  but  is  silent  on  the  distillation  of  ardent  spirit.  The 
discovery  of  the  art  of  distillation,  which  may  well  be  said  to  form  an  era  in  the  history 
of  mankind,  appears  to  have  been  made  by  the  Arabian  alchemists  of  the  twelfth  century, 
in  their  search  after  the  elixir  of  life.  The  art  of  extracting  a  spirituous  liquor  from 
wine  was  long  kept  a  secret,  and  was  in  the  sole  possession  of  the  physicians,  who  em- 

ployed it  only  as  a  medicine,  ascribing  to  it  the  most  extraordinary  properties,  and  among 
others  that  of  prolonging  life  —  hence  the  name  of  aqua  vita.  Brandy,  or  the  spirit  dis- 

tilled from  wine,  was  first  produced,  according  to  Le  Grand,  by  Arnold  de  Villeneuve  in 
Languedoc,  as  early  as  1313,  and  it  was  then  made  into  a  liquor  with  aromatic  spices. 
The  art  of  distilling  a  cheaper  spirit  from  malt  was  afterwards  discovered,  and  seems  to 
have  been  better  understood,  and  more  extensively  practised,  in  Ireland,  at  an  earlier 
period  than  in  England,  where  ale  and  mead  were  the  favourite  beverages ;  but  the  Irish 
"  usquebach  "  appears  also  at  first  to  have  been  a  sort  of  liquor  with  aromatics.  AVliiskey 
is  a  corruption  of  usque,  and  in  1560  was  made  in  the  Highlands  of  Scotland  as  well  as 
in  Ireland. 
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Sect.  II. 

GENERAL  PRINCIPLES  OF  THE  PRODUCTION  OF  ARDENT  SPIRITS. 

3808.  All  kinds  of  spirituous  liquors,  or  ardent  ̂ irits,  whether  brandy,  rum,  malt  spirits, 
&c.,  owe  their  hot  fiery  taste,  their  inflammability,  and  their  intoxicating  qualities,  to 
their  containing  more  or  less  of  the  liquid  called  by  chemists  alcohol,  a  -word  of  Arabian 
origin,  which  is  spirit  in  its  purest  state,  entirely  free  from  water  and  other  substances. 

3809.  It  has  been  already  shown,  when  treating  on  "  Fermentation,"  Book  VIII. 
Chap.  II.,  that  alcohol  cannot  be  produced  but  by  means  of  the  process  called  vinous 
fermentation,  or,  as  it  might  be  named,  the  spirituous  fermentation ;  and  that  it  never 
exists  ready  formed  by  nature.  When  we  hear,  therefore,  peraons  say,  as  they  some- 

times do,  that  there  is  a  spirit  in  sugar,  in  carrots,  or  any  other  vegetable  substance,  we 
are  to  understand  that  such  expression  is  not  strictly  correct ;  and  that  these  substances 
only  contain  the  materials  from  which  spirit  may  be  generated.  The  difference  between 
brandy,  rum,  wine,  ale,  table-beer,  and  other  liquors  of  this  class,  is,  merely,  that  they  con- 

tain different  proportions  of  pure  spirit,  upon  which  their  strength,  that  is,  their  intoxicating 
power,  depends ;  and  likewise  that  they  have  various  proportions  of  water,  mucilage, 
essential  oils,  and  other  flavouring  matters,  to  which  they  owe  their  several  peculiarities. 
The  pure  spirit  which  all  these  fermented  liquors  contain,  and  which  may  be  extracted 
from  them,  is  exactly  of  the  same  nature  in  each,  though  extremely  different  in  quantity. 
This  spirit,  in  the  purest  state  in  which  it  is  usually  prepared,  is  called  spirit  of  wine, 
because  it  was  originally  procured  from  wine  only  ;  but  it  is  now  made  from  other  liquors. 
This,  however,  is  not  the  purest  state  of  spirit,  but  contains  a  quantity  of  water. 
We  likewise  stated  that  no  substance  can  undergo  the  vinous  or  spirituous  ferment- 

ation, except  it  contain  sugar  or  starch,  which  is  capable  of  being  converted  into 
sugar ;  and  that  every  vegetable  containing  either  of  these  principles  can  afford  a 
fermented  liquor  of  some  kind,  that  is,  a  liquor  containing  alcohol,  or  spirit.  If  any 
fermented  liquor  is  thus  produced,  no  matter  how  weak,  it  will  yield  some  spirit,  more 
or  less,  by  the  process  of  distillation  to  be  afterwards  described.  It  must,  therefore, 
be  kept  in  mind  that  to  produce  spirit,  the  natural  process  of  the  vinous  fermentation 
must  be  first  resorted  to  ;  and,  in  order  to  separate  the  spirit  so  produced  from  the  water 
and  other  matters  with  which  it  was  mixed  during  the  fermentation,  the  artificial  process 
of  distillation  must  be  employed  ;  in  this,  when  the  fennented  liquor  is  put  into  the  still, 
and  heat  is  applied,  the  spirit  rises,  and  is  carried  into  the  receiver,  leaving  the  remaining 
portion  behind.    See  "  Distillation,"  Sect.  III. 

3810.  77)6  vegetable  substances  most  usually  fermented  for  the  production  of  ardent  spirits 
are,  the  various  grains  for  malt  spirit,  the  juice  of  the  sugar-cane  for  rum,  the  juice  of  the 
grape  for  brandy,  and  potatoes,  carrots,  or  other  sweet  vegetables,  for  various  spirits 
named  after  them.  In  other  coimtries,  the  juice  of  the  palm  is  employed;  also  rice  for 
arrack,  the  juice  of  cocoa  nuts,  and  of  the  sugar  maple  :  even  milk  fermented  affords 
a  spirit  to  the  Tartars. 

Sect.  III. 

DISTILLATION. 

3811.  Distillation  is  the  applica  tion  of  heat  to  a  fluid  so  as  to  make  it  boil  or  be  con- 
verted into  the  vaporous  state,  and  afterwards  condensing  this  vapour  into  a  fluid  again 

by  means  of  cold.  A  familiar  instance  of  this  effect  may  be  observed  in  a  common  tea- 
kettle ;  when  it  boils,  steam,  or  the  vapour  of  the  water,  is  seen  coming  out  of  the  spout ; 

and  if  any  cold  body,  as  a  plate,  be  held  against  this  steam,  it  will  be  condensed  upon 
it  into  drops  of  water.  In  the  same  manner,  the  steam  may  be  conveyed  to  any  dis- 

tance by  means  of  a  tube,  and  may  be  condensed,  where  it  is  required,  by  the  application 
of  a  cold  body  to  the  outside  of  the  tube. 

By  means  of  this  process  of  distillation,  the  most  volatile  of  the  component  parts  of  a 
liquid  may  he  separated  fi-om  those  which  are  more  fixed  by  applying  a  degree  of  heat 
sufficient  to  convert  them  into  vapour,  and  afterwards  condensing  them,  while  the  rest  of 
the  substance  subjected  to  distillation  remains  behind. 

3812.  Distillation  is  a  process  not  solely  employed  in  the  formation  of  ardent  spirit,  but  is 
applied  to  many  other  purposes,  as  the  obtaining  the  essential  oils  of  vegetables,  and  even 
pure  water. 

All  liquids  boil,  or  become  converted  into  vapour,  at  a  certain  temperature  ;  but  various 
liquids  require  very  different  degrees  of  heat  to  make  them  boil ;  thus  water  boils  at 
212°;  alcohol  at  176°;  linseed  oil  at  600°;  and  mercury  at  662°.  From  this  it  is 
evident,  that  if  water  and  alcohol  be  mixed  together,  and  put  into  a  vessel  over  the  fire 
when  the  latter  boils,  the  former  will  not  be  near  the  boiling  point.    The  spirit,  therefore. 
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will  rise  in  vapour  at  176°,  leaving  the  water  behind;  and  thus  these  two  substances 
may  be  separated  from  each  other.  But  if  no  contrivance  were  used,  the  vapour  or 
steam  of  the  spirit  would  escape  into  the  atmosphere,  and  be  lost ;  the  method  of  con- 

densing and  collecting  in  a  liquid  form  the  vapour  so  raised  is,  therefore,  an  essential 
part  of  the  art  of  distillation,  and  is  effected  by  a  particular  construction  of  the  distilling 
vessels. 

3813.  The  apparatus  that  has  been  most  usually  employed  here  for  distilling  is  the  still,  and 
although  there  are  many  ijnprovements  in  this  apparatus,  it  will  be  sufficient  at  present 

to  describe  the  simplest :  a,  fiij.  5G9. 
is  a  copper  vessel  called  the  still,  into 
which  the  materials  to  be  distilled  are 
put ;  suppose  water  and  spirit  The 
still  is  generally  set  or  built  up  in 
brick-work,  and  a  fire  is  made  beneath 
it,  as  in  the  case  of  a  washing  copper; 
b  is  the  head  of  the  still,  which  takes 
off.  When  the  heat  is  applied,  the 
spirit  will  boil  at  176°,  as  has  been 
stated,  and  will  consequently  rise  in 
vapour,  and  if  the  head  of  the  still 
were  off,  this  vapour  would  escape ; 
but  when  the  head  is  on,  it  is  forced 
to  pass  through  the  bent  tube,  c  c, 
called  the  worm  :  now  during  this  pas- 

sage through  so  long  a  distance,  it 
would  be  somewhat  cooled  and  partly  condensed  into  a  liquid,  which  would  drop  out 
at  d;  but,  that  this  condensation  may  go  on  more  rapidly,  and  none  of  the  vapour  escape 
uncondensed,  the  worm  is  made  to  wind  in  a  spiral  form  many  times  round  in  a  vessel 
kept  full  of  cold  water,  called  the  refrigeratory,  by  which  the  condensation  is  more  com- 

plete, and  all  the  spirit  raised  in  vapour  by  the  boiler  is  obtained  in  the  receiver  e  in  a 
pure  state,  the  water  alone  remaining  behind  in  the  stUl, 

Sect.  IV. 

VARIOUS  KINDS  OF  AEDENT  SPIRITS. 

SuBSECT.  1. — Brandy. 

3814.  Brandy  is  produced  by  the  distillation  of  wine  only,  and  not  from  any  other  fer- 
mented liquor ;  any  spirits  made  from  other  liquors  than  wine  are  improperly  termed 

brandy.  But  brandy  consists  not  merely  of  the  spirit  drawn  from  wine,  it  contains  also 
some  water,  and  is  flavoured  by  the  essential  oil  of  the  grape,  which  has  been  dis- 

solved by  the  alcohol  produced  during  fermentation.  As  this  essential  oil,  which  rises 
with  the  spirit  during  the  process  of  distilling  it,  is  of  a  more  agreeable  flavour  than  that 
of  malt  or  of  molasses,  genuine  brandy,  possessing  this  advantage,  is  very  generally  es- 

teemed above  every  other  distilled  spirit. 
3815.  Brandy  is  prepared  in  all  the  wine  coun  tries  of  Europe,  but  particularly  in  France, 

where,  however,  the  localities  of  the  best  French  brandy  are  extremely  limited.  The 
grapes  most  proper  for  wines  are  not  the  fittest  for  brandy.  All  wines  wUl  j-ield  a 
portion  of  this  spirit,  but  the  strong  heavy  wines  are  in  general  preferred  on  account  of 
the  quantity  they  give  :  in  general,  however,  brandy  is  never  distilled  from  wines  that 
will  fetch  a  good  price,  since  the  profits  from  the  sale  of  these  as  wine  are  much  higher 
than  when  reduced  to  the  state  of  brandy.  The  weak  wines  often  afibrd  brandy  of  a  fine 
flavour  ;  those  of  Cognac  and  Andaye,  from  which  some  of  the  finest  brandy  is  made,  are 
the  least  drunk  in  France.  The  brandy  of  Cognac  is  not  less  than  60  per  cent,  better 
than  that  of  Bordeaux,  though  the  wines  of  the  latter  place  are  so  much  superior. 

The  brandies  imported  into  this  country  are  chiefly  from  Bordeaux,  Rochelle,  and 
Cognac ;  but  they  are  inferior  to  those  made  in  the  neighbourhood  of  Nantes  and 
Poictou,  from  whence  private  families  in  Paris,  who  are  very  choice  in  having  the  very 
best  quality  of  the  spirit,  supply  themselves. 

The  brandies  of  Spain,  Portugal,  and  other  wine  countries  of  Europe,  are  much  inferior 
to  those  of  France  ;  but  those  of  Spain  are  next  in  excellence. 

3816.  Brandy  varies  in  quality,  not  only  according  to  the  mode  of  manufacturing  it, 

but  also  from  the  diff'crence  that  exists  in  the  grapes,  together  with  the  soil  and  climate ; 
and  the  variations  would  be  still  more  considerable  if  every  kind  of  wine  was  used  for 
distillation. 

The  large  proportion  of  small  wines  with  which  they  are  overrun  in  France  accounts 
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for  their  making  such  quantities  of  brandy  more  than  in  any  other  country  :  where  the 
climate  is  warm,  the  grapes  become  sweet,  and  are  often  converted  into  raisins. 

3817.  T/ie  general  mode  of  preparing  brandy  is  extremely  simple,  being  nothing  more  than 
a  well-regulated  distillation  of  wine  in  suitable  vessels.  At  the  commencement  of  the 
vintage,  they  collect  all  the  grapes  that  are  not  fit  for  good  wine,  ferment  their  juices,  and 
distil  them  for  brandy  ;  they  also  use  for  this  purpose  all  wines  that  have  failed  in  the 
making,  although,  if  they  have  become  at  all  acid,  their  brandy  is  tainted. 

3818.  TTie  art  of  distillation  is  far  better  understood  hi  France  than  in  any  other  part  of 
the  Continent,  and  hence  one  cause  of  the  great  superiority  of  the  brandies  of  that 
country.  There  is  a  great  difference,  however,  in  the  flavoiir  even  of  French  brandies, 
according  to  the  wine  that  has  been  made  use  of,  and  this  is  easily  discriminated  by  good 
judges.  Much  also  depends  upon  the  care  employed  in  the  distillation,  which  originally 
was  performed  by  means  of  large  alembics,  but  of  late  several  newly-invented  apparatus 
have  superseded  these. 

3819.  TTie  process  for  making  brandy  in  France  is  as  follows :  — 
The  still  is  filled  tliree  parts  with  wine,  and  very  great  attention  is  given  to  the  management  of  the  fire, 

that  the  liquid  may  remain  at  a  uniform  temperature.  A  small  quantity  of  the  product  at  the  beginning  of 
the  distillation  is  weak  and  not  well  flavoured ;  it  is  returned  therefore  into  the  still ;  what  rises  next  is 
the  richest  and  strongest  product,  and  has  the  highest  flavour  of  the  essential  oil  of  the  wine  it  is  prepared 
from  ;  this  is  called  eau  de  vie  premiere,  or  brandy  of  the  first  quality. 

As  the  process  of  distillation  continues,  the  brandy  becomes  weaker  and  less  flavoured  ;  the  last  portions 
being  set  aside  by  the  niauufacturer,  and  re-distilled  with  fresh  wine.  The  strength  is  tried  by  various 
methods  ;  by  the  hydrometer,  by  observing  the  head,  or  by  putting  a  small  qu,intity  on  the  head  of  the  hot 
still  to  see  if  it  will  take  fire.  Another  test  of  strength  is  by  a  drop  of  oil ;  when  this  sinks  if  suffered  to  fall 
into  the  spirit,  the  latter  is  considered  strong  enough  ;  this  mode  of  testing  is  called  preuvc  de  fiuile,  and 
indicates  the  strongest  brandy  that  is  drunk.  When  all  the  brandy  of  this  strength  has  come  over,  they  put 
it  aside,  and  this  operation  they  style  couper  ck  la  serpenle,  which  means  to  "  stop  the  worm  from  running." The  purest  and  most  volatile  essential  oil  rising  with  the  first  product,  what  comes  afterwards  is  not  so 
agreeable,  and  of  course  the  brandy,  being  both  weaker  and  not  of  so  fine  a  flavour,  is  considered  as  of  an 
inferior  kind,  and  is  called  eau  de  vie  second,  which  is  sometimes  purified  by  a  second  distillation,  but  sold  at 
a  lower  price. 

It  is  said  that  the  Cognac  sent  to  England  scarcely  ever  has  the  fine  bouquet  of  the  first  distillation,  because 
in  this  country  the  flavour  and  colour  given  by  burnt  sugar  is  generally  preferred.  Hence,  for  exportation, 
the  French  re-distil  the  second  brandy  to  make  it  stronger,  and  then  flavour  it  for  the  English  market. 
It  is  said,  that  the  flavour  of  the  wine  is  so  distinct  in  the  best  brandy,  that  persons  in  Friince  accustomed  to 
it  can  tell  from  the  taste  what  wine  it  has  been  made  from  ;  and  the  manufacturers  can  at  pleasure  increase 
or  diminish  the  quantity  of  aroma  by  a  more  rapid  or  slower  distillation. 

In  distilling  from  very  weak  and  poor  wines,  it  is  not  customary  to  put  aside  "  eau  de  vie  premidre  "  in  the first  distillation,  but  to  carry  on  the  process  till  all  the  spirit  is  obtained,  called  pclite  eau  de  vie,  and  then  to 
strengthen  it  by  a  second  distillation.  This  the  manufacturer  who  wishes  to  export  finds  it  most  profitable 
to  do,  in  order  to  save  the  expense  of  the  casks  and  carriage  of  a  weaker  brandy.  For  exportation  they  bring 
all  to  the  strength  of  trnis-six,  which  is  in  proportion  to  water  as  eight  hundred  and  forty  to  a  thousand. 
Brandy  beyond  "  preuve  de  huile  "  is  called  eau  de  vie  double ;  but  it  is  seldom  made  above  what  they  reckon 
twenty-two  degrees  of  strength,  because  all  above  that  pay  nearly  double  duty.  The  best  Cognac  is  twenty- 
one  degrees  and  three-quarters. 

3820.  All  inferior  kind  of  brand;/,  called  eau  de  vie  de  marc,  is  also  made  from  the  marc  of  grapes,  or  the 
residue  after  the  juice  has  been  pressed  out  for  making  wine  vinegar,  which  still  retains  enough  of  the  grape 
juice  to  be  readily  brought  into  fermentation  when  properly  arranged,  and  therefore  is  capable  of  yielding 
afterwards  a  spirit  by  distillation  ;  but  the  grape  stones,  and  the  resinous  colouring  matter  of  the  fruit, 
together  with  the  lees  of  wine  and  the  scrapings  of  the  casks,  all  put  into  the  still,  communicate  a  flavour 
which  some  consider  bitterish  and  austere  ;  others  call  it  nutty,  and  relish  it.  But  this  inferior  kind  of 
brandy  is  twenty-five  or  thirty  per  cent,  cheaper  than  the  best;  and  is  drunk  only  by  the  lower  classes  in 
France  ;  this  is  sometimes  preferred  in  England  and  in  the  north  of  Europe,  where  the  burnt  flavour  of  sugar 
added  to  it,  though  actually  a  blemish,  is  by  some  considered  as  an  indispensable  quality. 

The  best  Cognac  brandy  is  distilled  with  a  very  gentle  heat,  not  sufficient  to  raise  too 
much  of  the  essential  oil  of  the  wine  ;  the  palest  white  wines  are  chiefly  used.  Common 
French  brandy,  eau  de  vie  ordinaire,  is  made  from  high-coloured  white  wine,  or  pale  red 
wine  :  white  wines  give  a  softer  brandy  than  red.  Brandy  made  in  France  is  often  so- 

phisticated by  the  manufacturers,  who  either  put  rectified  malt  or  other  spirit  to  the  wine 
before  distillation,  by  which  the  union  is  more  complete  than  Lf  added  afterwards. 

A  kind  of  brandy  is  also  prepared  in  France  by  distilling  a  spirit  from  other  materials  ; 
and  after  getting  rid  of  the  peculiar  aroma,  they  add  a  portion  of  the  best  French 
brandy.  Various  sorts  of  agricultural  produce  are  thus  employed,  as  garden  and  orchard 
fruits,  honey,  molasses,  corn,  potatoes,  beet-root,  or  any  other  substances  containing  sugar. 
This  in  England  is  prevented  by  the  Excise. 

382 1.  The  best  Frencli  brandy  is  naturally  free  from  colour  ;  it  is  clear  and  transparent  as 
water,  and  in  France  it  is  often  preserved  so  for  use  by  being  put  into  glass  or  stone  bottles. 

The  general  opinion  in  England,  that  a  brownish  yellow  colour  belongs  essentially  to 
brandy,  is  erroneous,  and  requires  explanation.  It  had  been  remarked,  that  all  the  fine 
foreign  brandies  that  had  an  agreeable  mellowness  had  also  a  yellow  colour.  The  colour 
in  this  ca.se  had  really  nothing  to  do  with  their  flavour  ;  but  the  same  age  that  was  neces- 

sary to  give  them  mellowness  gave  also  a  colour  to  the  spirit,  extracted  from  the  wood  of 
the  casks  in  which  it  had  been  kept ;  hence  the  excellence  of  brandies  was  supposed  to  be 
connected  with  this  tint.  From  this  circumstance  great  pains  have  been  taken  to  colour 
brandies  artificially  to  give  them  this  appearance,  which  was  thought  to  indicate  age,  until 
the  English  public  has  become  so  accustomed  to  it,  that  it  is  generally  tiiought  to  be  essen- 

tial to  the  spirit.  Various  substances  are  accordingly  used  by  French  and  English  dealers 
Xx  3 
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for  colouring  brandies  ;  as  bunit  sugar,  treacle,  oak-chips,  logwood,  safiFron,  and  terra 
japonica.  The  three  first  are  most  employed.  These  methods  may,  however,  be  all  con- 

sidered properly  as  sophistications,  though  not  deleterious. 
3822.  Newly  distilled  brandy  appears  to  contain  a  small  quantity  of  nnconibiued  acid. 

Chaptal  observes,  that  the  thin  or  ill-fermented  wines  contain  nmch  malic  acid;  and  that 
these,  when  distilled,  yield  a  spirit  which  is  of  a  bad  quality,  some  of  the  acid  having 
passed  over  in  distillation  at  the  same  time  ;  and  such  spirit  has  often  an  empyreumatic 
flavour.  The  richest  and  best  brandies  are  freest  from  this  acid,  which  disappears  by 
age  from  combining  intimately  with  the  alcohol ;  hence  the  mellowness  of  old  brandy. 
The  union-  of  the  vegetable  acids  with  the  spirit,  in  this  natural  way,  is  so  strong,  that  the 
compound  bears  the  addition  of  water  in  any  quantity,  without  causing  a  separation  of  the 
two  constituents :  genuine  brandy,  in  which  the  fiery  nature  of  the  pure  alcohol  is  softened 
through  age  by  the  combination  of  acid  and  the  essential  oil  of  wine  with  other  matters, 
is  considered  to  be  less  injurious  to  the  animal  fibre,  and  less  hurtful  to  the  constitution, 
than  pure  malt  spirit.  The  malic  acid  in  the  brandy  in  fact  forms  with  the  alcohol  a 
species  of  malic  ether. 

3823.  Spirit  of  wine  was  originally  made  by  distilling  it  from  brandy,  and  continues  still 
to  be  prepared  in  this  manner  in  France,  though  with  us  it  is  procured  from  malt  spirit. 

3824.  It  is  important  to  be  generally  known,  that  what  is  here  called  British  brandy  is  not 
in  fact  brandy,  this  being  the  name  for  the  spirit  distilled  from  wine,  as  we  have  already 
stated.  The  so-called  British  brandy  is  said  to  be  made  chiefly  from  malt  spirit,  with  the 
addition  of  mineral  acids  and  various  flavouring  ingredients,  the  exact  composition  being 
kept  secret.  It  is  merely  an  imitation  of  brandy,  however  nearly  it  may  resemble  it,  and 
ought  not  to  be  called  brandy,  if  names  are  to  be  used  for  the  purpose  of  distinguishing  dif- 

ferent substances. 
3825.  Dr.  Kitchener  recommends  travellers  to  carry  with  them,  in  order  to  mix  witii  water,  as  a  beverage 

much  safer  than  many  others  they  may  meet  with,  some  brandy  of  the  full  strength,  which  will  cost  a  littlo 
more  than  that  commonly  sold,  which  is  usually  ten  per  cent,  below  proof,  and  which,  he  observes,  "  crafty dealers  put  off  as  a  fine,  old,  and  mild  spirit,  tliough  really  only  br.indy  and  water,  and  attribute  to  age  what 
they  effect  by  aqueous  adulteration  ;  and  so  obtain,  not  only  the  profit  arising  from  selling  water  at  the  price 
of  brandy,  but  an  extra  sum  for  so  doing,  as  a  pretended  remuneration  for  the  immense  loss  of  interest 
occasioned  by  having  kept  it  till  it  is  so  exceedingly  old  and  mild  I " 

3826.  A  mixture  of  cyder  and  rectified  spirit  has  been  used  for  imitating  French  brand}', 
with  the  adflition  of  wine  lees.  The  cyder  and  the  spirit  here  will  form  a  malic  ether ; 
and  such  a  mixture,  if  nothing  else,  or  at  least  nothing  of  a  deleterious  kind,  were  added, 
would  be  less  objectionable  than  some  others,  not  being  unwholesome  ;  this  has  been  re- 

commended to  be  employed,  where  the  price  of  French  brandy  is  objectionable,  in  making 
certain  liqueurs. 

3827.  With  respect  to  what  are  sometimes  named  brandy  from  potatoes,  and  brandy  from 
fruit  of  various  kinds,  it  is  scarcely  necessary  to  mention,  after  what  we  have  said,  that 
such  names  are  improper,  since  there  can  be  but  one  brandy,  and  that  is  from  the  grape. 
What  is  distilled  from  other  vegetables  may  be  a  strong  spirit,  but  it  cannot  be  brand}'. 
It  is  true,  as  we  have  said,  that  the  pure  alcohol  or  spirit  is  the  same  from  whatever 
substance  it  is  procured  ;  but  the  spirits  we  have  mentioned  have  not  the  flavour  of  true 
brandy,  and  differ  from  it  in  other  respects.  A  close  imitation  can  be  effected  only  by 
the  addition  of  other  materials  kept  secret  by  the  manufacturers,  and  therefore  not  to  be 
trusted. 

Among  other  adultera  tions  of  brandy,  hot  and  pung:ent  substances,  such  as  pepper,  ginger, 
capsicum,  &c.,  are  added  for  the  purpose  of  making  the  brandy  have  the  appearance 
of  strength ;  they  may  be  detected  by  evaporating  a  little  of  the  suspected  brandy  nearly 
to  dryness,  when  the  acrid  and  burning  taste  will  be  sensibly  increased,  if  such  substances 
have  been  used. 

Sdbsect.  2.  —  Ittttn. 

3828.  Bum  is  prepared  from  materials  which  are  the  produce  of  the  sugar-cane,  and  is 
chiefly  manufactured  in  the  West  Indies.  These  materials  consist  of  molasses  or  treacle, 
which  is  the  imcrystallisable  syrup  that  remains  after  the  raw  sugar  has  been  formed. 
To  this  are  added  sciimmings  of  the  hot  cane  juice  from  the  boiling-house,  which  contains 
much  of  the  aroma  of  the  cane ;  or  sometimes  raw  cane  juice  from  canes  expressed  for  the 

purpose  ;  likewise  lees  called  Dunder,  consisting  of  the  spent  wash,  or  feculencies  from  a 
former  distillation,  and  which  serve  the  purpose  of  a  ferment,  like  yeast  in  the  brewing 

of  beer ;  for  though  cane  juice  ferments  of  itself  without  yeast,  yet  this  fermentation 
would  be  too  slow. 

These  ingredients  undergo  the  jirocess  of  the  vinous  fermentation  ;  and  when  the  spirit 
is  thus  formed,  it  is  separated  by  distillation.  The  flavour  peculiar  to  this  si)irit,  and 
which  has  rendered  it  famous  in  almost  eveiy  part  of  the  world,  is  derived  from  the 

essential  oil  of  the  sugar-cane,  which  is  imparted  during  tlic  fermentation,  in  consequence 

of  the  raw  juice  and  fragments  of  the  cane  which  are  in  the  wash  ;  a  spirit  may  be  distilled 
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from  sugar  alone  fermented,  called  suga?-  spirit,  but  it  is  without  the  flavour  of  rum.  Great 
quantities  of  rum  are  made  in  Jamaica,  Barbadoes,  Antigua,  and  other  sugar  islands  : 
the  following  is  the  method  of  making  it. 
When  the  materials  above  mentioned  are  got  together,  they  are  diluted  with  water, 

and  fermented  in  the  usual  manner.  In  Jamaica  the  proportions  are  generally  six 
gallons  of  molasses,  thirty-six  gallons  of  scummings  of  the  sugar  pans,  fifty  gallons 
of  dimder  from  a  former  distillation,  and  eight  gallons  of  water.  If  the  rum  is 
required  of  finer  flavour,  less  of  dunder  is  used,  as  that  contains  a  good  deal  of  em- 
pyreumatic  matter.  When  this  fermentation  is  completed,  which  is  generally  in  about 
nine  days,  the  fermented  liquor  or  wash  is  put  into  a  still,  and  the  spirit,  called  low  wines, 
is  drawn  off  untU  it  is  no  longer  inflammable.  To  make  this  into  rum  of  Jamaica  proof, 
it  undergoes  a  second  distillation,  in  order  to  concentrate  the  spirit.  Although  the  fer- 

mentation is,  as  we  have  stated,  chiefly  the  vinous,  yet  so  apt  is  the  cane  juice  to  become 
acid,  that  the  acetous  fermentation  sets  In  slightly,  whence  it  happens  that  the  wash 
obtained  has  often  a  quantity  of  acetic  acid  as  well  as  alcohol.  As  the  heat  of  the 
distillation  increases,  the  acid  acts  upon  the  alcohol,  and  distils  over  with  the  spirit,  com- 
mimicating  to  it  a  very  disagreeable  flavour  and  odour.  Newly  distilled  rum,  therefore, 
has  a  peculiar  bad  taste,  and  is  likewise  extremely  unwholesome,  the  acid,  as  well  as  the 
essential  oil,  being  very  deleterious  to  the  nervous  system :  and  the  intoxicating  power  of 
new  rum  is  much  greater  than  might  be  expected  from  its  proportion  of  alcohol.  In  some 
places,  the  leaves  of  different  aromatic  plants  are  thrown  into  the  still  to  correct  this 

flavour  ;  but  time  alone,  and  sufi"ering  the  rum  to  remain  in  the  hogsheads  long  enough, can  destroy  the  acidity  or  sharpness  which  it  possesses  when  first  distilled,  and  cause  the 
essential  oil  to  amalgamate  with  the  liquor ;  accordingly  new  spirit  is  stored  in  wooden 
vessels  until  the  raw  flavour  is  ameliorated ;  and  hence  old  rum  has  a  mildness  and 
richness  of  flavour  not  possessed  by  new,  and  is  always  preferred.  The  wood  itself 
appears  to  act  a  part  in  this  process,  for  if  put  into  glass  or  earthen  vessels,  rum  is  said 
not  to  improve. 

3829.  77ie  best  rum  is  of  a  brown  transparent  colour;  smooth,  mellowed,  oily  taste ;  strong 
body  and  consistence :  that  of  a  clean,  limpid  colour,  and  hot  pungent  taste,  is  either  too 
new  or  has  been  mixed  with  other  spirits.  Jamaica  rum  is  the  first  in  point  of  quality  ; 
the  Leeward  Island  rum  being  always  inferior  to  it  in  point  of  flavour,  strength,  and 
value  ;  the  price  of  the  latter  is  usually  twenty  per  cent,  below  that  of  the  former, 
which  occasions  the  Jamaica  rum,  it  is  said,  to  be  sometimes  adulterated  by  the  latter. 

3830.  Pine-apple  rum. — It  is  customary  in  some  of  the  West  India  islands  to  put  sliced 
pine-apples  in  puncheons  of  rum,  which  give  the  spirit  the  peculiar  flavour  of  that  fruit. 
Double-distilled  rum  is  rum  rectified  to  a  strength  approaching  to  that  of  spirit  of  wine, 
which  is  convenient  for  carriage. 

3831.  Bum  is,  like  all  other  spirits,  not  unfrequently  "  doctored  "  as  it  is  called.  Bad 
rum  is  made  to  imitate  good  by  the  addition  of  various  ingredients.  These  additions  are 
kept  secret,  but  are  mentioned  in  books  devoted  to  the  purpose  of  exposing  such  frauds,  as 
"  Shannon  on  Brewing  and  Distilling,"  ','  Wine  and  Spirit  Adulterators  Unmasked,"  &c. 

3832.  In  France  they  make  a  sort  of  rum  from  the  molasses  which  remains  after  the  making 
of  beet-root  sugar  ;  but  the  spirit  from  molasses  alone  has  not  the  proper  flavour  of  rum, 
proving  that  this  flavour  is  derived  from  the  essential  oil  of  the  cane  existing  in  the  cane 
juice,  and  which  is  dissipated  by  the  heat  employed  in  procuring  molasses.  It  is  said 
that  a  good  deal  of  spirit  is  made  in  this  country  from  molasses  of  cane-sugar  by  the  dis- 

tillers for  purposes  of  adulteration. 

SuBSECT.  3. —  Com  or  Malt  Spirit. 

3833.  Va  rious  kinds  of  ardent  spirits  are  produced  from  grain  in  different  parts  of  the 
world;  but  we  propose  to  consider  here  only  such  as  are  made  in  this  "country. When  ardent  spirit  is  prepared  from  grain,  the  first  part  of  the  process  is  nearly  the 
same  as  in  brewing :  the  malt  is  mashed  and  fermented  for  the  purpose  of  producing  the 
alcohol,  only  it  is  not  hopped ;  the  produce  being,  in  fact,  a  kind  of  unhopped  ale,  and 
from  this  the  spirit  is  to  be  separated  by  distillation. 

3834.  In  Britain  the  distillers  do  not  brew  entirely  from  pure  malt;  they  use  chiefly  raw 
grain,  which  saves  the  expense  of  malting.  The  proportion  of  malt  usually  varies  from  as 
little  as  one-tenth  part  of  the  raw  grain  to  one-half  of  malt.  The  act  of  parliament  provides 
for  the  using  of  malt  or  raw  grain,  and  leaves  it  at  the  discretion  of  the  distiller  to  use 
either,  on  giving  proper  nojtice  of  his  intention  to  that  effect.  But  every  distiller  is 
obliged  to  use  at  least  one-fourth  of  malt,  or  pay  duty  to  that  amount.  This  mixture  is 
ground ;  then  the  grist  is  infused  with  water  at  a  heat  of  about  145°,  which  is  consider- 

ably lower  than  that  of  the  water  used  by  the  brewer,  as  there  is  more  risk  of  setting 
with  unmalted  grain  ;  and  for  the  same  reason,  more  agitation  is  used  in  mashing. 

3835.  This  first  process,  however,  differs  from  brciritK/  in  some  imporlani  particulars  -  in 

Xx  4 
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the  latter,  it  is  not  desirable  to  carry  the  fermentation  as  far  as  possible,  for  the  reasons 
which  we  stated  when  treating  on  brewing ;  but  in  distilling  spirits,  they  endeavour  to carry  the  fermentation  to  the  utmost  limit,  and  decompose  the  whole  of  the  saccharine 
matter,  in  order  to  obtain  all  the  spirit  they  can,  the  quantity  of  this  being  just  in proportion  to  the  decomposition. 

3836.  The  wort  is  drawn  off  and  cooled  in  the  usual  way,  and  fresh  water  poured  on  to 
exhaust  the  grain.  The  wort  thus  formed  is  not  so  transparent  as  that  from  malt,  but  its 
taste  is  nearly  as  sweet.  It  would  appear,  therefore,  that  the  starch  in  the  raw  grain 
undergoes  a  certain  change  during  the  mashing,  and  is  brought  towards  the  state  of 
saccharine  matter,  as  if  it  had  been  malted  —  a  curious  fact,  which  was  first  discovered 
by  the  distillers.  The  wort  is  then  put  into  the  fermenting  tun  at  a  low  temperature, 
varying  from  .'55°  to  70°,  according  to  the  quantity,  the  season,  the  goodness  of  the  yeast, and  the  skill  of  the  distiller.  Here  it  is  mixed  successively  with  considerable  portions  of 
the  best  yeast  that  can  be  procured  from  a  previous  fermentation  of  the  same  kind,  and 
the  fermentation  is  urged  as  far  as  it  can  be  made  to  go  without  danger  of  acetification. 
This  process  generally  lasts  about  ten  days,  and  the  temperature  rises  usually  to  between 
90°  and  100°,  and  sometimes  higher. 

3837.  By  this  fermentation  the  saccharine  matter  is  converted  into  alcohol,  and  the  liquor 

which  is  produced  is  what  the  distillers  call  wash.'  This  wash  is  now  put  into  the  still, 
and  the  produce  of  the  distillation  is  a  very  weak  and  foul  spirit,  called  singlings,  or  by 
some,  loiu  wines,  or  spirits  of'the  first  extraction.  These  low  wines  are  re-distilled,  or,  as it  is  called,  doubled;  what  comes  over  first  is  a  fiery  spirit,  tolerably  pure,  c2Md  first  shot ; 
the  part  which  comes  afterwards  is  called  malt  spirit,  which  is  slightly  impregnated  with 
the  essential  oil  of  the  barley,  and  is  received  till  its  gravity  diminishes  to  a  certain 
degree,  and  it  begins  to  acquire  an  ill  taste  and  smell.  What  comes  over  afterwards,  and 
which  is  too  strong  of  the  essential  oil  of  the  grain,  is  called  faints;  and  this  is  mixed 
with  low  wines,  and  rectified  or  submitted  to  a  second  distillation.  The  lower  the  heat, 
the  purer  will  be  the  spirit  that  comes  over,  and  the  more  certainly  will  the  fetid  essential 
oil  be  left  behind  in  the  water.  The  grains  and  the  liquor  which  remain  in  the  still  after 
the  singlings  or  low  wines  have  been  drawn  off  are  called  still  bottoms,  and  are  used  to 
feed  pigs,  which,  on  that  account,  are  often  kept  by  distillers. 

3838.  In  distilling,  it  is  an  object  of  economy  to  ascertain  luhat  substance  will  afford  the 
most  spirit  in  proportion  to  its  price.  Barley  appears  to  produce  less  spirit  than  wheat ; 
aud  if  three  parts  of  raw  wheat  be  mixed  with  one  of  malted  barley,  the  produce  is  said 
to  be  particularly  fine.  This  is  the  practice  of  the  distillers  in  Holland  in  making  the 
best  Geneva ;  but  in  England  they  are  prohibited  from  using  more  than  one  part  of  wheat 
to  two  of  other  grain.  Rye,  however,  affords  more  spirit  than  wheat.  In  Scotland,  it  is 
the  practice  to  use  one  part  of  malted  to  from  four  to  nine  parts  of  unmalted  grain. 

It  is  reckoned  that  it  requires  a  hundred  gallons  of  malt  wash  to  produce  twenty  of 
spirit  that  contains  sixty  parts  of  alcohol  and  fifty  of  water. 

3839.  The  well-known  whiskey  is  distilled  from  a  fermented  liquor  or  wash  made  from  malt, 
or  malt  and  raw  grain,  either  barley  or  oats.  Wheat  is  sometimes  used,  but  its  high  price 
in  general  limits  its  distillation.  The  peculiar  flavour  of  Scotch  and  Irish  whiskey  has 
generally  been  supposed  to  be  owing  to  the  malt  having  been  dried  by  turf ;  this  does 
not,  however,  appear  to  be  the  case,  since  Mr.  Donovan  states,  that  he  was  informed  by 

an  Irish  distiller  of  the  famous  "  Potteen  whiskey,"  that  the  flavour  was  the  same  whether the  malt  was  made  with  turf  or  coal. 
There  can  be  little  doubt  that  this  flavour  is  produced  by  essential  oil  produced  during 

distillation,  which  combines  with  the  alcohol  in  making  the  wash,  and  which  rises  with 
the  spirit  in  distilling  with  a  low  heat.  This  essential  oil  was  obtained  in  small  quan- 

tities, and  mentioned  long  ago  by  Dr.  Thomson,  of  Glasgow,  and  lately  a  method  has 
been  found  out  of  procuring  it  by  an  easy  process  ;  it  is  extremely  pungent,  and  a  small 
drop  is  sufficient  to  impregnate  a  large  quantity  of  pure  spirit  with  the  precise  odour  and 
flavour  of  whiskey.  The  production  of  this  essential  oil  is  completely  prevented  in  the 
fermentation  of  beer  by  the  presence  of  the  volatile  oil  of  the  hops. 

3840.  To  make  whiskey,  a  wash  is  made  by  fermenting  the  materials  mentioned  above ; 
this  is  distilled  ;  and  the  spirit  first  obtained,  or  the  low  wines,  are  weak.  They  are  re- 

distilled, and  the  spirit  so  procured  is  whiskey,  the  strength  of  which  is  then  about  twenty- 
five  per  cent,  above  proof.  Several  places  in  Scotland  and  Ireland  have  been  long  celebrated 
for  their  superiority  in  the  manufacture  of  this  potent  liquor.  Dr.  Thomson  observes  {Sup. 
Eiici/c.  Brit.)  that  Lowland  Scotch  distillers  use  porter-yeast  in  the  fermenting  of  their 
wash,  which  gives  a  bad  flavour  to  their  whiskey  ;  and  that  one  cause  of  the  superiority 

of  the  Highland  whiskey  (which  has  been  termed  "  mountain  dew")  is  that  the  distillers 
there,  particularly  the  smugglers,  have  not  the  means  of  procuring  porter-yeast  from 
London.  In  Scotland  and  Ireland,  much  of  the  spirit  produced  by  the  distiller  is  con- 

sumed in  the  stale  of  whiskey,  and  there  are  but  comparatively  few  rectifiers  in  those 
countries;  but  much  also  is  sent  to  l-ondou  to  be  made  into  gin. 
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S0BSECT.  4.  —  Spirit  from  various  Vegetable  Substances. 

3841.  Spirit  from  potatoes.  —  In  some  parts  of  the  Continent  a  great  deal  of  spirit  is 
distilled  from  potatoes  :  these  form  an  excellent  material  for  this  purpose,  as  they  contain 
ahout  five  per  cent,  of  starch.  There  are  two  methods  of  performing  this  :  one  is  to  convert 
potato  starch  into  sugar,  and  then  to  ferment  the  sugar,  and  distil  from  the  fermented 
liquor;  the  other  process  is  to  procure  the  spirit  from  the  potatoes  without  making 
starch. 

3842.  For  the  first  method,  the  following  process  has  been  employed  :  —  75  gallons  of 
water  are  put  into  a  fermenting  vat  lined  with  lead,  and  capable  of  holding  250  gallons. 
The  water  is  heated  by  means  of  steam  to  176°.  In  another  vessel,  also  lined  with  lead, 
3  cwt.  of  potato  starch,  6  cwt.  of  water,  and  6  lbs.  of  oil  of  vitriol  are  mixed,  and  the 
whole  poured  into  the  first  vessel,  the  heat  being  carefully  maintained.  In  about  six 
hours,  the  starch  will  be  converted  into  sugar.  To  get  rid  of  the  acid,  20  lbs.  of  whiting 
are  added  to  neuti-alise  it ;  the  saccharine  liquor  is  then  drawn  off,  fermented  with  yeast, 
and  the  spirit  distilled  from  it. 

3843.  For  the  second  method,  the  potatoes  are  steamed,  bruised  into  the  state  of  pulp,  and  thrown  into  a 
tub  with  water  of  the  temperature  of  63°,  in  the  proportion  of  4IG  lbs.  of  water  to  every  100  lbs.  of  potatoes  ; the  whole  must  then  be  suffered  to  ferment.  While  this  is  going  on,  31  lbs.  of  malt  in  a  state  of  fermentation 
are  added,  and  the  whole  fermented  together. 

As  potato  juice  contains  a  small  quantity  of  tartaric  acid,  a  little  potash  made  caustic  must  be  added  to 
neutralise  the  acid  ;  and  it  also  serves  to  dissolve  the  albuminous  matter  that  had  been  coagulated  by  the 
lieat,  and  thus  give  complete  fluidity  to  the  mass.  About  half  a  pound  of  potash  is  sufficient  for  every 
100  lbs.  of  potatoes.  The  fermentation  finishes  in  about  from  48  to  60  hours,  when  a  spirituous  odour  will  be 
perceived. 

This  fermented  mass  is  now  passed  through  a  sieve  to  separate  the  pulp  of  the  pnt.itoes,  and  the  liquor  is 
put  into  the  still.  The  spirit  afforded  by  distillation  will  be  in  the  proportion  of  8  French  pints  of  spirit  for 
every  100  lbs.  of  potatoes  ;  and  the  strength  of  the  spirit  will  be  such  that  It  will  contain  30  per  cent,  of  pure 
alcohol.  It  is  found  that  3i  bushels  of  potatoes  afford  as  much  spirit  as  one  bushel  of  malt ;  or  38  cwt.  of 
potatoes  and  200  gallons  of  malt  will  yield  about  225  gallons  of  spirit. 

The  peculiar  taste  of  potato  spirit  is  removed  by  rectifying  it  with  chloride  of  lime,  about  an  ounce  to 
c.ich  ten  gallons  of  spirit ;  but  roots  and  carrots  mixed  with  the  potatoes  improve  the  flavour  of  the  spirit. 
Some  add  aniseed  or  other  flavouring  ingredients.  As  potatoes  pass  readily  into  the  acetous  fermentation, 
the  process  requires  to  be  conducted  with  great  care. 

3844.  A  brewery  and  distillery  are  common  accompaniments  of  farming  establishments  in  Germany  and 
Norw.iy  ;  the  farmers  there  produce  spirit  from  potatoes  as  well  as  from  barley,  for  their  own  use  and  that  of 
their  servants  and  labourers.  We  confess,  we  do  not  wish  to  see  this  example  followed  in  this  country, 
conceiving  spirits  less  wholesome  than  beer.  In  France  there  are  large  manufactories  for  making  sugar  from 
potatoes,  and  for  making  spirit  from  the  sugar.  It  must  be  observed  that  our  laws  do  not  permit  the  distil- 

lation of  spirit  from  potatoes. 

3845.  Birch  spirit. —  The  sap  of  several  trees  contains  sufficient  saccharine  matter  to 
yield  a  spirit.  The  Swedes  make  a  kind  of  strong  spirit  from  the  juice  of  the  birch,  by 
fermentation  and  distillation ;  and  the  ash  is  employed  for  the  same  purpose  in  northern 
coimtries. 

3846.  Peach  brandy.  —  A  great  deal  of  this  so-called  spirit  is  made  in  America,  both 
South  and  North ;  and  likewise  in  Persia,  where  this  fruit  grows  in  abundance.  The 
process  is  the  same  as  that  employed  in  making  spirit  from  cherries. 

3847.  Cyder  spirit. — This  is  occasionally  distilled  in  Devonshire  from  the  lees  of  cyder; but  the  flavour  of  the  spirit  is  not  to  be  commended.  It  may,  however,  be  much 
improved  by  careful  rectification,  and  has  been  made  to  imitate  brandy  by  means  of  some additions. 

3S4H.  Spirit  from  beet-root  has  been  made  in  the  following  manner :  —  Procure  a  quantity  of  the  same  beet- roots that  is  employed  for  the  manufacture  of  sugar  ;  wash  them  well  and  boil  them  in  steam  ;  mash  them  in two-thirds  of  their  weight  of  boiling  water,  and  add  a  thirtieth  of  their  weight  of  ground  malt.  Mix  this well  together,  and  leave  the  whole  in  a  covered  vessel  for  three  hours  ;  strain  it  through  a  wire  sieve  having 
the  meshes  one-third  of  an  inch  square.  When  the  temperature  h.-is  fallen  to  77°,  add  the  proper  quantity  or ye.Tst,  and  ferment  in  a  covered  tun.  The  fermentation  will  be  finished  in  five  or  six  days,  and  the  wash  is. then  to  be  put  into  a  still  and  the  spirit  drawn  off.  A  hundred  lbs.  of  beet-root  will  aflbrd  ten  or  twelve  lbs. of  proof  spirits. 

38H).  Spirits  can  be  made  from  various  other  vegetable  substances,  as  carrots,  gooseberries,  the  service 
berry,  horse-chestnuts,  even  some  kinds  of  sweet  grass,  any  vegetables,  in  fact,  which  contain  sugar :  but  they are  not  important  enough  to  deserve  particular  description. 

SuBSECT.  5. — Arrack. 

3850.  Arrack  is  the  East  Indian  name  for  all  ardent  spirits,  and  it  is  made  there  from 
various  materials.  One  kind  of  arrack  is  distilled  from  rice  ;  another  is  made  from  the 
juice  of  various  species  of  palm  ;  a  third  from  both  these  mixed ;  and  another  from 
mola.sses  and  mowah,  a  kind  of  sweet  berry. 

3851.  In  makiiuj  arrack  from  rice,  the  grain  called  ketun,  or  glutinous  rice,  is  used  by 
the  natives;  it  is  boiled,  and  having  a  ferment  added,  called  n/*/,  it  is  exposed  in  open 
tubs  till  fermentation  takes  place,  when  the  liquor  is  put  into  earthen  vessels,  and  kept 
buried  in  the  earth  for  some  months  to  check  the  fermentation.  Large  (luaiUities  of 
arrack  are  made  iu  liatavia,  where  molasses  and  toddy  are  mixed  with  the  rice  before  it 
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is  fermented ;  after  fermentation  the  liquor  is  distilled ;  and  the  spirit  thus  produced  is the  best  arrack. 

3852.  Arrack  from  the  juice  of  the  palm  is  made  in  the  following  manner.  The'  species of  palm  from  which  the  juice  is  obtained  are  the  Borassus  flabelliformis,  Cocos  nucifera, 
or  cocoa-nut  tree,  or  the  date  tree.  The  juice,  when  fresh  drawn  from  an  incision  made  in 
the  stem,  is  a  sweet,  cooling,  and  wholesome  beverage,  called  toddtj,  and  by  the  natives  fan. 
It  contains  much  sugar,  which,  when  separated  by  boiling,  is  called  jaggery.  The  sap  in its  natural  state  is  brought  to  market  in  large  quantities,  but  it  becomes  sour  in  three  or 
four  days.  When  fermented  into  an  intoxicating  liquor,  it  affords  one  of  the  best  kinds 
of  Indian  arrack  by  distillation.  The  trees  from  which  the  toddy  is  obtaLaed  are  not 
suffered  to  bear  any  fruit.  There  are  two  ways  of  obtaining  the  toddy.  One  method  is 
this :  the  person  provides  himself  with  a  sufficient  number  of  small  earthen  pots,  resem- 

bling in  form  our  glass  bottles  :  he  fastens  several  of  these  to  his  girdle,  or  to  a  belt 
across  his  shoulders,  and  climbs  up  the  tall  trunk  of  the  cocoa  tree,  or  other  palm. 
Having  reached  the  top  of  the  tree,  where  the  large  leaves  form  a  great  bunch,  he  cuts 
off  with  a  knife  the  small  buds  or  monthly  shoots  from  which  the  fruit  would  be 
produced,  and  applies  immediately  to  the  wound  one  of  his  bottles,  which  he  fastens  on 
with  a  string.  In  this  manner  he  proceeds,  till  he  has  fixed  the  whole  number  of  bottles 
in  his  girdle,  which  serve  to  receive  the  juice  that  flows  out.  This  operation  is  generally 
performed  in  the  evening,  a  greater  quantity  of  juice  flowing  from  the  tree  in  the  night 
than  during  the  day.  Another  method  is  to  make  a  perforation  in  the  trunk  of  the  tree, 
which  is  kept  plugged  up,  unless  when  the  gatherers  are  about  to  collect  the  sap.  When 
put  into  vessels  and  kept  out  of  the  sun,  the  toddy  undergoes  the  vinous  fermentation, 
and  is  fit  for  distilling  into  arrack  ;  but  if  it  be  exposed  to  the  sun,  it  passes  into  the 
acetous  fermentation,  and  is  changed  into  vinegar. 

3853.  The  best  arrack  is  the  Batavian,  called  knap;  next  is  the  Madras  :  the  Goa  and 
Columbo  are  inferior.  The  common  Pariah  arrack  is  often  made  from  jaggery,  rendered 
more  intoxicating  by  hemp  leaves,  the  juice  of  stramonium,  and  poppy  heads,  and  is 
dangerous  to  Europeans.  The  consumption  of  arrack  in  India  is  very  considerable, 
although  the  Hindoos  as  well  as  the  Mahometans  are  forbidden  by  their  religions  to  use 
ardent  spirits.  Besides  arrack,  the  natives  of  India  distil  intoxicating  liquors  from 
various  plants  ;  one  made  from  the  date  palm  is  of  great  antiquity  :  Herodotus  mentions 
it  as  one  of  the  principal  articles  of  commerce  in  Babylonia. 

A  very  lad  imitation  of  arrack,  made  out  of  rum,  is  recommended  by  Dr.  Kitchener, 
in  his  "  Cook's  Oracle,"  (p.  497.)  under  the  name  of  "mock  arrack."  "  Dissolve  two 
scruples  of  flowers  of  benjamin  (benzoic  acid)  in  a  quart  of  good  rum,  and  it  will  imme- 

diately impart  to  it  the  inviting  fragrance  of  "  Vauxhall  nectar."  Whether  "  Vauxhall 
nectar"  was  so  composed,  we  have  no  means  of  determining. 

SuBSECT.  6. — Proof  Spirit. 

The  mode  of  judging  of  the  strength  of  spirituous  liquors  by  the  taste  is  not  always  to  be 
depended  upon,  as  a  false  appearance  of  strength  is  sometimes  given  to  a  weak  liquor  by  the 
infusion  of  acrid  and  pungent  substances. 

3854.  By  the  excise  laws  at  present  existing  in  the  British  islands,  a  duty  is  paid  on 
spirituous  liquors,  such  as  brandy,  rum,  arrack,  gin,  whiskey,  &c.,  in  proportion  to  their 
strength ;  and  the  strength  of  these  liquors  depends  upon  tlie  quantity  of  alcohol  which  tliey 
contain. 

Pure  spirit,  or  alcohol,  is  considerably  lighter  than  water ;  a  mixture  of  alcohol  and 
water  will  of  course  be  lighter  than  water  alone  ;  from  which  it  is  evident  that  the  more 
alcohol  any  liquor  contains,  the  lighter  it  must  be.  Hence,  the  quantity  of  alcohol  in  a 
mixture  of  it  with  water,  or,  in  other  words,  its  strength,  may  be  determined  by  its  com- 

parative weight,  or  specific  gravity.    See  Alcohol  in  "  Fermentation,"  Book  VIII. Chap.  II.  .1. 
3855.  In  order  to  compare  the  degrees  of  sti-ength  of  various  kitids  of  spirit,  the  excise  has 

established  one  degree  of  strength  as  a  legal  standard,  and  this  they  call  proof  or  proof 

spirit.  "  This  liquor  (not  being  spirit  sweetened,  or  having  anj'  ingredient  dissolved  in 
it  to  defeat  the  strength  thereof),  at  the  temperature  of  51°  Fahr.,  weighs  exactly  \l  of 

an  equal  measure  of  distilled  water."    Its  specific  gravity  is  -930. 
3856.  The  strength  of  spirituous  liquors,  when  greater  or  less  than  tliis,  is  said  to  be  above 

or  below  proof;  and,  iii  the  latter  case,  is  estimated  by  the  quantity  of  water  which  would 
be  necessary  to  bring  the  spirit  up  to  the  weight  of  proof. 

3857.  As  it  is  necessari/  to  have  an  accurate  mode  of  ascertaining  the  strength  of  spirits, 

particularly  in  case  of  piirchasing  a  large  quantity,  various  means  have  been  resorted  to, 
to  determine  this.  Tlie  most  accurate  mode,  and  the  only  one  to  be  depended  npon,  m 

by  the  instrument  called  the  hydrometer,  which  ascertains  the  specific  gravity  of  the 
liquid. 
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3858.  The  hydrometer  is  a  hollow  ball  with  weights  fixed  to  a  stem,  which  sinks  deepest  in  the  lightest 
fluid  ;  therefore  the  strength  of  the  liquor  m.-iy  be  determined  by  the  depth  to  which  the  stem  sinlis.  A 
mark  is  fixed  on  the  stem  for  the  depth  to  which  it  will  sink  in  proof  spirits  ;  all  spirits  in  which  it  sinks 
deeper  are  over  proof,  and  those  in  which  it  sinks  less  are  helow  proof;  by  the  divisions  In  the  stem,  together 
with  the  weights  employed,  the  exact  degree  of  strength  may  be  ascertained.  This  is  the  method  prescribed 
by  the  excise  laws  for  trying  the  strength  of  liquors. 
There  are  several  hydrometers,  varying  somewhat  in  form  ;  but  Si/kes'  hydrometer  is  that  used  by  the Excise.  This  method  of  ascertaining  the  strength  of  liquors  requires  some  precautions  in  using  the  instru- 

ment. The  difference  of  temperature  materially  affects  the  specific  gravity  of  the  fluid,  therefore  a  ther- 
mometer is  also  employed  to  discover  this  at  the  time  the  hydrometer  is  used.  But  to  avoid  the  complicated 

calculations  that  would  be  necessary  for  this  and  other  allowances  to  be  made,  tables  are  constructed  which 
renders  the  business  very  simple  to  the  excise  ofiicer.  He  has  only  to  put  his  hydrometer  into  the  liquor, 
observe  certain  marks,  and  also  try  the  temperature  with  his  thermometer  ;  then  from  these  observations,  by 
means  of  rules  laid  down  for  him  and  his  printed  tables,  he  readily  finds  the  strength  of  the  spirit.  The  con- 

venience and  utility  of  this  mode  are  incalculable;  and  to  illustrate  it,  Dr.  Arnott  relates  an  interesting 
anecdote.  "  A  shopkeeper  in  China  sold  to  the  purser  of  a  ship  a  quantity  of  distilled  spirit  according  to  a sample  shown  ;  but  not  standing  in  awe  of  conscience,  he  afterwards,  in  the  privity  of  his  storehouse,  added 
a  certain  quantity  of  water  to  each  cask.  The  spirit  having  been  delivered  on  board,  and  tried  by  the 
hydrometer,  was  discovered  to  be  wanting  in  strength.  When  the  vender  was  charged  with  the  intended 
fraud,  he  at  first  denied  it,  for  he  knew  of  no  human  means  which  could  have  made  the  discovery  ;  but  on 
the  exact  quantity  of  water  which  had  been  mixed  being  specified,  a  superstitious  dread  seized  him,  and 
having  confessed  his  roguery,  he  made  ample  amends.  On  the  instrument  of  his  detection  being  afterwards 
shown  to  him,  he  ofl'ered  any  price  for  what  he  foresaw  might  be  turned  to  great  account  in  his  trade." 

3859.  In  purchasing  large  quantities  of  spirits  of  any  kind,  the  hydrometer  should  always 
be  employed ;  but  other  methods  less  scientific  have  been  and  still  are  resorted  to  on 
common  occasions  for  trying  the  strength,  when  no  hydrometer  is  at  hand.  The  most 
usual  is  what  is  called  the  Bead  proof  the  mode  of  examination  by  which  is  as  follows:  — 
Take  a  long  phial,  fill  it  half  way  with  the  common  malt  spirit,  and  give  it  a  smart  stroke 
by  its  bottom  against  the  palm  of  the  hand ;  there  will  then  appear  on  the  surface  a 
chaplet  or  crown  of  bubbles,  which  will  go  off  again  in  a  peculiar  manner  ;  that  is,  first 
remaining  a  while,  and  then  going  off  by  degrees,  without  breaking  into  smaller  bubbles, 
or  swelling  into  larger.  If  the  bubbles  raised  in  any  spirits  are  larger  than  those  on  proof 
spirits,  and  go  off  more  suddenly,  then  the  .liquid  is  concluded  to  be  above  pi'oof ;  if  the 
bubbles  are  smaller  than  those  on  proof  spirit,  and  go  off  quicker  or  fainter,  the  liquid  is 
thought  to  be  below  proof.  This  test  is  very  liable  to  be  fallacious,  though  experienced 
dealers  depend  much  upon  it :  but  some  of  those  who  sell  spirits  know  how  to  add  certain 
substances  to  what  is  below  proof,  so  as  to  show  the  same  bead  as  that  which  is  full 
proof;  and  as  an  instance  how  daringly  such  impositions  are  practised,  we  find  in  a  well- 
known  work  on  distilling,  distinct  and  express  instructions  how  to  deceive  the  purchaser. 

3860.  TTie  original  mode  of  determining  the  strength  of  spirits,  whence  the  term  "  proof" 
was  derived,  was  by  pouring  some  of  the  spirit  upon  gunpowder,  and  setting  fire  to  it. 
If,  at  the  end  of  the  combustion,  the  flame  of  the  spirit  fired  the  gunpowder,  it  was  said 
to  be  proof ;  on  the  contrary,  if  the  gimpowder  did  not  take  fire,  through  the  spirit 
having  too  much  water,  the  spirit  was  considered  as  below  proof.  This  method  is  very 
inaccurate. 

3861.  For  ordinary  purposes,  the  relative  strength  of  spirits  may  be  known  by  weighing 
the  sample  to  be  tried  in  a  phial  capable  of  holding  exactly  500  grains  of  water.  An 
equal  bulk  of  rectified  spirits  weighs  418  grains,  and  of  proof  spirit,  465 ;  hence  the 
number  of  grains  above  or  below  these  sums  will  indicate  the  relative  strength  of  the 
spirit.  Rectified  spirits  have  a  specific  gravity  of  -835,  and  proof  spirit  of  '930  ;  so  that  in 
strength,  nine  of  the  fonner  are  nearly  equal  to  ten  of  the  latter.  French  brandy  is  about 
the  same  strength  as  proof  spirit ;  Scotch  whiskey  has  54-32  of  water ;  Irish  whiskey 
about  53-4  ;  rum,  53-68  ;  gin,  51-6. 

3862.  TTie  most  exact  of  all  methods  of  determining  the  strength  of  spirits  is  by  distillation  ; 
rectifying  it  up  to  alcohol,  and  ascertaining  how  much  alcohol  there  is  in  a  given  quan- 

tity ;  but  though  liable  to  no  error,  this  is  too  tedious  to  come  into  common  use. 
Proof  spirit  contains  about  equal  parts  water  and  rectified  spirit ;  rectified  spirit  of 

moderate  strength  has  generally  about  25  per  cent,  of  water  ;  and  alcohol  is  all  spirit. 
Proof  spirit  cannot,  like  rectified  spirit  or  spirits  of  wine,  he  used  for  burning  in  lamps, 

nor  for  dissolving  resins,  nor  for  making  varnish,  and  many  tinctures,  not  being  strong 
enough. 

38C3.  IVhen  spirit  is  said  to  he  one  to  three  over  proqf,  it  is  meant  that  one  g.illon  of  w,itor  added  to  three 
gallons  of  spirits  will  reduce  it  to  proof;  on  the  contrary,  one  in  three  under  proof  signifies  that  in  three 
gallons  of  that  spirit  there  is  contained  one  gallon  of  water,  and  the  remaining  two  gallons  are  proof  spirits. 

SuBSECT.  7  Ileclification  of  Spirits. 

3864.  Wc  have  shown  that  the  object  of  the  distiller  is  to  procure  from  fermented 
liquors  all  the  pure  spirit  which  they  contain  ;  and  wc  have  stated,  that  all  spirits  are  the 
produce  of  fermentation  only,  and  that  when  rendered  perl'ectly  pure  they  arc  of  the  same 
nature,  from  whatever  source  they  have  been  derived,  whether  from  wine,  malt,  sugar, 
potatoes,  &c.    But  they  are  never  obtained  in  a  pure  stale  in  the  first  distillation;  inde- 
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pendcntly  of  the  water  with  which  they  are  diluted  they  contain  other  impurities. 
Brandy  made  from  wine  has  a  peculiar  essential  oil  derived  from  the  grape  with  some 
acid,  &c  ;  rum  is  impregnated  with  another  essential  oil  from  the  sugar-cane,  together 
with  other  impurities  ;  malt  liquor  has  the  essential  oil  of  barley  ;  in  short,  every  spirit 
when  first  procured  wiU  have  some  impregnation  of  an  essential  oil,  and  some  other 
substances  in  small  quantity,  but  sufficient  to  communicate  a  peculiar  flavour  ;  and  this, 
independently  of  the  strength,  constitutes  the  difference  between  one  spirituous  liquor  and another. 

3865.  The  business  of  the  rectifier  is  to  deprive  the  spirit  of  the  water,  essential  oU,  and 
other  impurities,  which  process  is  called  rectification.  It  is  extremely  desirable  to  have 
a  pure  flavourless  spirit,  for  various  purposes  ;  as  for  instance  in  the  case  of  making  per- 

fumed essences  ;  for  if  the  spirit  in  which  the  odoriferous  oil  is  dissolved  has  in  itself  any 
peculiar  odour,  the  perfume  will  be  less  i)erfect.  It  is  also  necessary  to  have  a  spirit  as 
free  as  possible  from  peculiar  flavour,  when,  as  in  the  case  of  compound  spirits,  such  as 
gin  and  cordials,  certain  flavours  are  to  be  imparted:  hence  rectifiers  have  had  recourse 
to  various  expedients,  and  a  great  deal  of  their  knowledge  is  kept  secret. 

It  is  very  important,  that  in  the  first  distillation,  particularly  from  malt  or  barley,  the 
spirit  should  be  drawn  with  a  gentle  fire,  by  which  means  great  part  of  the  essential  oil 
will  be  prevented  from  rising  and  mixing  with  the  spirit ;  and  experience  proves  that  it 
is  much  easier  to  keep  asunder  substances  than  to  separate  them  when  once  they  are 
mixed.  But  as  it  is  almost  impossible,  with  the  greatest  care,  to  draw  over  a  spirit  without 
its  being  at  first  impregnated  more  or  less  with  essential  oil,  it  is  necessary  to  have  some 
method  of  separating  these :  the  best  methods  for  effecting  this  are  re-distillation  and 
filtration. 

3866.  Spirits  drawn  from  wine,  such  as  French  brandy,  may  in  a  great  measure  be 
purified  or  rectified  by  simple  distillation  in  tall  vessels  or  alembics,  and  gently  distilled 
in  a  balneum  marice  or  water  bath  ;  the  pure  spirituous  part  rising  first,  a  large  proportion 
both  of  the  oil  and  phlegm  remains  behind  in  the  still.  K  French  brandy  be  thus  dis- 

tilled to  one-half,  the  spirit  obtained  proves  tolerably  pure  ;  and  it  was  in  this  manner 
pure  spirit  was  first  procured,  called  from  thence  spirit  of  wine  ;  this  method  is  still  em- 

ployed in  France.  But  wine  and  brandy  being  articles  too  dear  in  this  country,  recourse 
is  usually  had  to  the  common  spirit  from  malt  or  molasses,  termed  in  its  first  state  raw 
spirit,  which  is  rectified  for  spirit  of  wine. 

3867.  To  separate  the  essential  oil  with  whicli  the  raw  spirit  abounds,  it  is  mixed  with  an  equal  quantity  of 
spring  water,  and  is  put  into  a  stili,  and  distilled  with  a  very  gentle  heat.  The  first  product  of  the  distillation 
is  the  strongest  and  purest,  and  when  it  has  come  over,  to  the  amount  of  one- fourth  of  the  whole  contents  of 
the  still,  it  forms  the  rectified  spirit.  If  the  distillation  be  continued,  the  spirit  continues  to  come  over,  but 
weaker  and  weaker,  till  at  length  it  is  so  watery  as  not  to  be  inflammable.  What  remains  in  the  still  is 
water,  the  colouring  ingredients,  with  any  accidental  impurities;  the  water  is  generally  turbid,  and  very 
nauseous  in  smell.  When  the  ardent  spirits  which  have  been  employed  contain  much  essential  oil,  the  dis- 

tillation requires  to  be  repeated,  before  it  can  be  purified  from  all  ill  flavour ;  and  as  this  process  is  tedious, 
to  expedite  it  the  distillers  frequently  mix  with  the  impure  spirit  some  potash,  lime,  or  other  alkaline  sub- 

stance. When  potash  is  used,  the  spirit  has  an  urinous  taste  ;  to  free  it  from  which,  it  is  again  distilled  with 
the  addition  of  a  little  alum  and  charcoal,  the  acid  of  the  former  attracting  the  small  portion  of  potash  which 
the  spirit  held  in  solution.  Malt  spirit,  when  properly  rectified,  yields  as  pure  and  as  strong  a  rectified  spirit 
as  brandy. 

3868.  The  raw  spirit  is  sold  to  the  rectifier  in  the  state  qf  proof  spirit,  and  when  it  is  converted  into  rectified 
spirit,  it  is  sold  as  spirit  of  wine,  or  it  is  made  into  compounds  commonly  called  liqueurs  or  cordials,  by  being 
distilled  with  certain  herbs  and  other  ingredients. 

3869.  Rectified  spirit  or  common  spirit  of  wine,  being  spirit  freed  from  the  essential  oils 
above  mentioned,  is  in  the  highest  state  of  concentration  in  which  it  can  be  easily  pre- 

pared in  the  large  way  for  the  purposes  of  trade. 
3870.  Properties  of  spirit  of  wine. — It  has  a  fragrant  odour,  a  hot,  highly  pungent  taste. 

It  is  colourless  ;  always  fluid ;  cannot  be  congealed  at  any  known  degree  of  cold ;  eva- 

porates speedily  at  the  ordinary  temperature  of  the  atmosphere  ;  boils  at  163°,  and  is  ex- 
tremely inflammable,  burning  with  a  blue  lambent  flame,  without  any  sensible  smoke. 

Like  alcohol  it  combines  with  water  in  every  proportion  ;  it  is  capable  of  dissolving  many 
saline  bodies,  and  is  the  proper  solvent  of  the  great  number  of  the  proximate  principles 
of  vegetables,  particularly  resins.  Expressed  oils  which  swim  on  water  will  sink  in 
rectified  spirit.  It  is  composed  of  85  parts  of  pure  alcohol  and  15  of  water  in  100 

parts,  when  its  specific  gravity  is  -835  at  a  temperature  of  60°.  It  is  a  powerful  stimulant, but  is  never  taken  into  the  stomach  in  its  undiluted  state  Diluted  to  the  degree  of  proof 

spirit,  it  is  still  too  strong  for  internal  use. 

SuBSECT.  8.  —  Compound  Spirituous  Liquors. 

3871.  In  treating  of  the  business  of  the  rectifier,  we  have  hitherto  confined  ourselves 
to  the  art  of  depriving  distilled  spirits  of  the  essential  oils  and  other  matters  with  which 
they  are  contaminated,  in  order  to  produce  a  pure  spirit  approaching  nearly  to  the  nature of  alcohol. 

3872.  We  have  now  to  treat  of  those  com])ounds  which  are  produced  by  adding  to  pure 
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spirit  certain  ingredients  for  the  purpose  of  giving  to  it  agreeable  flavours,  or  for  other  uses. 
Most  of  these  are  now  generally  manufactured  in  the  large  way  by  the  rectifier ;  but  their 

nature  and  composition  are  subjects  of  no  small  importance  to  the  health  of  the  public,  as 

well  as  their  gratification;  and  it  is  on  this  account  chiefly,  that  we  consider  it  deserving 

attention,  since  we  believe  many  of  those  most  interested  in  them  are  not  well-informed 
of  many  facts  that  should  be  known. 

3873.  Impregnating  spirits  with  flavouring  substances  is  a  practice  of  old  times,  and  was 

frequently  done  through  the  idea  of  giving  them  a  medicinal  quality,  real  or  supposed  ; 
hence  the  name  of  cordials,  yet  so  frequent  in  the  shops,  are  insidious  terms  that  serve 
too  often  as  an  excuse  for  dram-drinking,  although  it  cannot  be  denied  that  some  of  them, 

judiciously  employed  on  certain  occasions,  have  beneficial  eifects.  One  of  the  most  ancient 
of  these  appears  to  be  usquebach  or  aqtice  vita ;  and  Geneva,  both  Dutch  and  English, 

belongs  to  this  class,  as  well  as  the  vast  number  of  the  more  elegant  foreign  compounds 
designated  liqueurs. 

3874.  Of  compound  spirits  some  are  made  by  our  rectifiers,  and  others  are  importedfrom  the 
Continent ;  but  as  it  has  been  always  considered  a  branch  of  domestic  economy  to  prepare  a 
few  of  them  at  home,  we  shall  describe  their  composition,  and  the  manner  of  producing 
them,  either  to  lessen  their  expense,  or  for  the  sake  of  showing  what  ingredients  they 
contain. 

3875.  In  all  these  operations,  it  is  an  object  with  the  rectifier,  or  whoever  attempts  to  form 
these  compounds,  first  to  obtain  as  pure  a  spirit  as  possible,  that  the  natural  flavour  of 
the  raw  spirit  may  not  interfere  with  the  flavours  to  be  communicated.  It  is  not  our 
object  to  enter  into  the  details  of  the  various  processes  of  the  manufacturer  who 
works  on  the  great  scale,  any  further  than  to  give  a  general  idea  of  the  subject ;  but  our 
directions  for  those  processes  which  may  be  carried  on  at  home  will  be  more  minute, 

referring  the  reader  at  the  same  time  to  Book  XX.  "  On  the  Still  Room,"  for  a  variety  of 
information  applicable  to  this,  as  well  as  to  some  other  subjects  of  domestic  economy. 

3876.  Some  compound  spirits  are  prepared  by  putting  the  spirit  together  with  the 
flavouring  ingredients  into  the  still,  applying  heat,  and  drawing  off  the  spirit  impregnated. 
Another  class  is  produced  by  simply  infusing  the  flavouring  materials  in  the  spirit  with- 

out distillation.    The  latter  are  sometimes  termed  ratafias,  a  name  derived  from  France. 

SuBSECT.  9.  —  Geneva  and  Gin. 

3877.  The  term  geneva  and  gin,  the  name  of  a  well-known  spirit,  is  derived  from 
genevre,  the  French  for  juniper  berry.  Shaw,  in  his  "  Essay  on  Distilling,"  infonns  us  that 
originally  it  was  a  custom  to  add  to  the  fermenting  worts  for  distilling  spirits,  some 
aromatic  ingredients  to  take  off  the  bad  flavour,  and  give  a  pungent  taste  to  the  liquor. 
Among  other  things,  juniper  ben-ies  were  tried  by  Sylvius,  a  professor  of  Leyden,  who 
lived  in  the  seventeenth  century  ;  and  it  was  found  not  only  that  they  gave  a  very  agreeable 
flavour,  but  likewise  communicated  valuable  medicinal  qualities.  This  liquor  was 

accordingly  first  sold  as  a  diuretic  in  the  apothecaries'  shops ;  but  as  it  was  drunk  with 
avidity,  it  soon  became  an  article  of  trade,  and  received  the  name  of  the  plant  which  gave 
the  peculiar  flavour. 

3878.  The  original  Geneva  was  made  in  Holland  by  grinding  berries  with  the  malt 
before  fermentation,  and  fermenting  the  whole  together,  by  which  the  spirit  was  flavoured 
with  the  juniper  from  the  beginning,  a  method  preferable  to  any  other. 

3879.  TTie  English.  Geneva  was  an  imitation  of  that  made  in  Holland,  and,  like  it,  was 
rectified  from  juniper  ;  but  it  having  been  found  out  that  the  oil  of  juniper  and  the  oil 
of  turpentine  were  very  like  each  other  in  flavour,  the  last  being  by  much  the  cheapest, 
our  distillers  omitted  the  greatest  part  of  the  juniper,  using  chiefly  turpentine.  English 
gin  is,  therefore,  only  raw  corn  spirit  and  oil  of  turpentine  distilled  together  by  the 
rectifiers  ;  occasionally  some  juniper  is  added,  together  with  various  other  ingredients. 

3880.  Hollands  or  Dutch  Geneva  of  the  best  quality  is  made  at  Schiedam,  but  it  is  like- 
wise made  very  good  at  Delft,  Rotterdam,  Dordrecht  and  Weesoppe. 

3881.  The  usual  manner  of  manufacturing  it  is  thus  described  :  —  "A  quantity  of  flour  of  rye,  coarsely ground,  is  mixed  with  a  third  or  fourth  part  of  barley  malt,  proportioned  to  the  size  of  the  tub  in  which  the 
vinous  fermentation  is  to  be  effected.  This  they  mix  with  cold  water,  and  then  stir  it  with  the  hand,  to prevent  the  flour  from  gathering  into  lumps,  ana  to  facilitate  its  dissolution.  When  this  point  is  attained, 
water  is  added,  of  the  heat  of  the  human  blood.  The  whole  is  well  stirred,  after  which  the  ferment  or  yeast 
is  mixed  with  the  wort,  being  previously  diluted  with  a  little  of  the  liciuor.  The  fermentation  generally 
begins  six  hours  afterwards  ;  if  it  commence  earlier,  there  is  reason  to  aiiprehend  it  will  be  too  strong,  and 
means  are  employed  to  check  it.  If  the  fermentation  be  well  conducted,  it  generally  terminates  on  the  third 
day,  when  the  liquor  grows  transparent,  acquires  an  acrid  taste,  hot  and  biting  on  tlie  tongue.  The  wash  is 
then  well  stirred,  and  the  miish  with  all  the  corn  is  put  into  the  still,  and  then  commences  the  first  di.'itillatinn, 
which  is  conducted  very  slowly,  that  being  a  matter  of  the  utmost  importance.  This  liciuor  is  then  rectiflod 
over  juniper  berries  once  or  twice,  according  to  tlie  sort  of  spirit  which  It  is  intended  to  produce.  For  com- 

mon use,  one  rectification  is  deemed  sufllclent,  though  the  spirit  is  not  considered  so  agreeable  as  tliat  which 
has  undergone  several  rectifications,  and  which  is  called  double  Geneva.  Some  distillers  mix  the  juniper 
berries  with  the  wort,  and  ferment  them  together ;  but  in  that  case  they  only  draw  a  spirit  from  it  for  tlie  use 
of  the  interior,  or  for  exportiilion  to  England. 

An  inferior  kind  of  Geneva  is  made  at  Weesoppe,  with  a  less  proportion  of  perries,  some  fennel  seeds  and 
Strasburg  turpentine. 
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3882.  The  plant  which  produces  the  juniper  berries  (^Juniperis  communis)  belongs  to  the 
Conifersc,  and  grows  abundantly  in  most  parts  of  Europe.  It  flourishes  in  almost  any 
soil  ;  granite  rocks,  sandy  heaths,  and  fertile  plains  appear  to  suit  equally  this  plant. 
The  fruit  or  berries  brought  from  Italy  are  preferred  to  those  from  Germany.  They  are 
abundant  and  cheap  in  Holland,  being  procured  from  Cologne  and  Coblentz,  and  are 
likewise  indigenous  in  Britain.  The  whole  of  the  plant  yields  the  oil,  the  extremities  of 
the  shoots  as  well  as  the  fruit,  but  that  produced  by  the  former  is  more  nauseous  and 
therefore  little  employed. 

The  fruit  or  berries  are  round,  of  a  blackish  purple  colour,  and  contain  an  essential  oil 
in  their  minute  vesicles,  requiring  to  be  bruised  that  the  oil  may  be  freed  in  distillation. 
This  oil,  when  obtained  separately,  is  of  a  greenish  yellow  colour,  and  has  an  odour 
moderately  strong,  not  disagreeable,  and  resembling  that  of  turpentine.  The  taste  of  the 
berries  when  chewed  is  warm,  sweetish  and  pungent,  followed  by  bitterness.  The  oil  is 
soluble  in  alcohol,  and  may  be  obtained  on  distillation  with  water.  The  flavour  is  superior 
to  that  of  turpentine,  but  their  greater  price,  increased  by  a  duty  of  1  Is.  \d.  per  cwt.,  is  no 
doubt  the  principal  reason  why  they  are  so  much  less  used  here  than  turpentine  for 
gin.    Notwithstanding  this,  it  is  said  that  from  600  to  800  tons  are  annually  imported. 

3883.  Although  in  Holland  the  quantity  of  grain  that  is  grown  is  inadequate  to  the  con- 
sumption of  its  inhabitants,  yet  there  are  few  countries  better  supplied  with  that  necessary 

of  life.  From  Russia,  Poland,  Elbing,  Koningsburg,  and  Flanders,  are  drawn  those  im- 
mense resources  which  enable  the  Dutch  to  distil  to  so  great  an  extent ;  but  Dr.  Render 

in  his  "  Tour  through  Germany  "  informs  us  that  a  great  deal  of  the  spirituous  liquor 
imported  as  Hollands,  is  actually  manufactured  in  Germany.  In  most  of  the  wine  dis- 

tricts on  the  Rhine,  the  Germans  make  a  liquor  called  troster  by  fermenting  the  skins  of 
grapes  that  have  been  pressed  with  ground  barley  or  rye  ;  this  liquor  is  considered  very 
wholesome,  and  immense  quantities  of  it  are  sold  to  the  Dutch,  who  use  it  in  distilling 
their  Geneva.  All  over  Germany  there  are  not  only  many  large  distilleries,  but  many 
of  the  farmers  distil  spirits  for  themselves,  as  they  are  only  obliged  to  pay  two  florins, 
about  4s.  6d.,  for  a  licence.  In  producing  spirits,  they  use  not  only  grain,  but  plums  and 
fruits  of  various  kinds,  and  likewise  potatoes.  The  principal  part  of  this  is  sold  at  the 
fairs  in  casks. 

3884.  The  best  English  gin  is  said  to  be  made  thus  :  —  Into  the  still  are  put  ten  gallons 
of  proof  spirits,  together  with  three  pounds  of  juniper  berries,  and  water  four  gallons ; 
the  spirit  is  drawn  off  by  a  gentle  fire  till  the  faints  begin  to  rise,  and  it  is  lowered  with 
water  as  much  as  is  necessary.  Distillers  call  the  gin  royal  when  it  is  the  strength  of 
proof. 

388.5.  Tlie  folloioing  is  said  to  be  the  mode  in  which  the  common  gin  is  usually  prepared  in 
England.  Ordinary  malt  spirits  are  put  into  a  still  with  the  other  ingredients  in  the  follow- 

ing proportion :  five  gallons  of  spirit,  one  ounce  oil  of  turpentine,  half  a  pound  of  juniper  ber- 
ries, two  ounces  of  sweet  fennel  and  caraway  seeds,  and  a  good  handful  of  bay  salt.  This 

is  distilled  off  till  the  faints  begin  to  rise.  As  much  water  is  added  to  the  product  as  is 
found  necessary.  They  reckon  that  ten  gallons  of  spirit  will  make  thus  fifteen  gallons  of 
common  gin;  and  some  say  that  turpentine  alone  and  not  juniper  is  used.  The  tur- 

pentine, however,  is  not  a  deleterious  ingredient.  Dr.  A.  T.  Thomson  observes  in  his 

"  Materia  Medica,"  "  if  the  spirit  were  good,  the  English  gin  is  a  better  diuretic  than 
Hollands,  inasmuch  as  the  oil  of  turpentine  is  a  superior  diuretic  to  the  jimiper." 

3886.  That  Brilish  gin  is  often  nduUerated  is  notorious  ;  the  late  examinations  before  a  committee  of  the 
House  of  Commons  have  opened  the  eyes  of  the  public  to  the  dreadful  extent  to  which  the  consumption  of 
this  pernicious  article  has  reached,  and  some  of  the  fraudulent  practices  employed  in  adulterating  it ;  but  it 
is  not  to  be  expected  that  the  whole  of  the  deleterious  substances  used  should  ever  be  completely  discovered. 
Lowering  the  gin  usually  retailed  with  water,  and  sweetening  with  sugar,  though  an  adulteration  and  fraud 
almost  universally  practised,  is  the  least  to  be  regretted.  The  l.itter  substance  may  be  easily  detected,  by 
evaporating  a  quantity  of  the  liquor  in  a  silver  spoon  over  a  candle  to  dryness ;  the  sugar  will  b6  rendered 
obvious,  in  the  form  of  a  gum.like  substance,  when  the  spirit  is  volatilised. 

SuBSECT.  10.  —  Usqtiehach. 

3887.  Irish  ttsquebach  was  originally  a  liqueur,  a  compound  spirit  made  with  spices.  It 
was  called  aqua  vita:,  and  was  supposed  to  have  the  power  of  arresting  many  diseases,  and 
prolonging  health  and  life.    Among  other  receipts  for  making  it  the  following  is  one. 

"  Take  of  nutmegs,  cloves,  and  cinnamon,  of  each,  two  ounces  ;  of  the  seeds  of  anise,  caraway,  and  coriander, 
each,  four  ounces  ;  liquorice  sliced,  half  a  pound  ;  bruise  the  seeds  and  spices,  and  put  them  together  with  the 
liquorice'into  a  still  with  eleven  gallons  of  proof  spirits,  and  two  gallons  of  water.  Ilistil  with  a  pretty  fresh fire  till  the  faints  begin  to  rise.  As  soon  as  the  liquor  comes  over,  fix  some  salfron  to  the  end  of  the  worm 
that  the  liqiior  may  iiass  through  it  and  extract  its  tincture.    Soften  the  whole  with  sugar." 

The  term  aqua  vitiB  has  been  often  applied  to  whiskey  and  also  to  English  gin.  Spirit- 
uous liquors  appear  to  have  been  much  drunk  in  Ireland  at  a  very  early  period ;  and  in 

the  reign  of  Henry  VIII.  it  was  decreed  that  "  there  be  but  one  maker  of  aqua  vitae  in 
every  borough  upon  pain  of  G.«.  8f/." 
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38Sa  Atiot/ier  receipt  for  usnnebach  directs  that  the  following  ingredients  shonld  be  digested  m  five  gallons 
of  French  brandy  for  a  rortnight,  viz. :  nutmegs,  cassia-cinnamon,  angelica  root,  liay  Siidron,  rhubarb,  of  each, 
one  ounce ;  mace,  cloves,  lesser  cardamon  seeds,  of  eacli,  two  draclims  ;  liquorice  root,  three  ounces  j 
coriander  seeds,  aniseeds,  turmeric  root,  caraway  seeds,  of  each,  one  ounce. 
3889  Meg  Dod's  usqucbach  To  two  quarts  ol  the  best  brandy  or  whiskey  without  a  smoky  or  peculiar  taste, 

put  a  pound  of  stoned  raisins,  half  an  ounce  of  nutmeg,  quarter  of  an  ounce  of  cloves,  the  same  quantity  of 
cardamoms  all  bruised  in  a  mortar  ;  the  rind  of  a  Seville  orange  rubbed  off  on  lumps  of  sugar,  a  little  tinc- 

ture of  saffron,  and  half  a  pound  of  brown  candy-eugar.  Shake  the  infusion  every  day  for  a  fortnight,  and 
filter  it  for  use.  04s.  not  a  drop  of  water  must  be  put  to  this  cordial.  It  is  sometimes  tinged  of  a  fine  green 
with  the  juice  of  spinach,  instead  of  the  safiVon  tint,  from  which  it  probably  takes  the  name  of  usquebah, or  yellow  water. 

SuBSECT.  11  —  Liqueurs. 

3890.  The  more  elegant  kinds  of  compound  spirits  are  made  in  the  same  general  way 

as  those  we  have  spoken  of  by  flavouring  distilled  spirits  -with  fruits,  spices,  and  other 
substances.  They  are  much  less  used  in  this  country  than  on  the  Continent  at  present, 
from  which  the  greater  number  are  imported  under  the  name  of  liqueurs,  and  of  which  we 
give  a  list :  — Price  per  Quart  in  Price  per  Quart  in the  London  Shops.  the  London  Shops. s.  d.  s.  d. 

Creme  de  Noyau,  red  and 
white  .  .  lOs.  Cd.  to  12  G 

Creme  de  Vanille  .  .  10  6 
de  The  .  .  .  10  6 
de  Rou  .  .  .  10  6 
de  Mirobolanti  .12  6 
de  Barbades  .  .  12  6 
de  Parfait  amour  .  10  6 
de  Canelle  .  .12  6 
de  Moka  .      .      .12  6 

Price  per  Quart  in the  London  Shops. s.  d. 
Creme  d'Absynthe     .      .    12  6 de  Portogallo  .       .    10  6 
Beaume  Humane      .       .12  6^ Huile  de  Vanille       .      .    12  G 

Per  Dozen. Jamaica  lime  shrub  .  .  60  0 
Punch  essence  .  .  .  GO  0 
Pine-.tpple  punch  .  .  48  0 
Apricot  brandy  .  .  .  36  0 
Milk  punch .       .       .       .   42  0 

Maraschino  di  Zara  .  .  14  0 
Curapoa  double  d'orange  .  14  0 Dantzig  gold  water    .  .  14  0 
Italian  ditto       .       .  .  10  0 
Dantzig  cherry  brandy  .  10  G 
Copenhagen  ditto      .  .  10  6 
Hofman's  ditto   .      .  .  i)  0 
English  cherry  brandy  .  7  0 
Ratafia  de  Grenoble  .  .14  0 
Kirchwassen,  Black  Forest  14  0 

It  would  be  in  vain  to  attempt  to  imitate  here  the  best  foreign  liqueurs,  and  these  are 
best  pm-chased  from  the  importers  who  deal  in  them.  A  few,  however,  that  are  service- 

able may  be  made  in  a  domestic  establishment  without  much  difficulty.  The  receipts 
we  give  are  taken  from  the  best  authorities. 

3891.  For  the  preparation  of  liqueurs,  it  is  not  always  necessary  to  have  genuine  French 
brandy,  which  is  very  expensive.  A  tolerable  substitute  may  Tae  made  by  mixing  six 
quarts  of  cyder  with  a  gallon  of  rectified  spirits  of  wine,  to  which  should  be  added  about 
two  drachms  of  catechu  in  powder.  The  cyder  affords  an  agreeable  flavour  to  the  dis- 

tilled spirit,  by  forming  a  species  of  malic  ether,  very  much  resembling  the  finest  French 
brandy,  and  the  catechu  precipitates  a  gelatinous  substance  usually  combined  with  the 
spirit. 

3892.  For  the  more  common  kinds  of  compound  spirits  or  cordials,  the  best  rectified  malt 
spirits  alone  is  usually  employed. 

3893.  Maraschino  is  a  liqueur  originally  prepared  in  Zara  by  distillation  from  the 
cherry.  An  imitation  of  it  is  directed  to  be  made  in  various  ways,  of  which  the  follow- 

ing is  one.  Mash  sufficient  morello  cherries,  the  stones  being  taken  out,  to  afford  a 
quart  of  pulp  and  juice  together  ;  the  same  quantity  of  the  juice  and  pulp  of  the  small 
black  wild  cherries  stoned,  and  a  like  quantity  of  mashed  raspberries,  making  together 
three  quarts.  Pound  half  the  stones  of  each  kind  of  cherry  with  two  ounces  of  peach 
leaves,  and  the  same  quantity  of  black  currant  leaves.  Put  all  these  to  two  quarts  of 
rectified  spirit,  with  a  drachm  of  catechu  in  powder,  and  let  them  infuse  for  a  month.  At 
the  expiration  of  this  time,  charge  the  still  with  the  materials,  apply  a  very  gentle  heat, 
and  draw  off  from  five  to  six  pints ;  but  discontinue  the  distillation  as  soon  as  any  milk- 
iness  appears. 

3894.  Kirschwiisser.  —  This  is  a  spirit  made  in  Germany  and  Switzerland  from  cherry 
juice  fermented  ;  the  name  signifies  cherry  water.  A  great  deal  is  made  in  the  Black 
Forest ;  but  it  is  to  be  had  in  London.  It  is  made  as  follows  :  Take  any  quantity  of  ripe 
cherries,  (wild  cherries  or  geans  are  the  best),  and  in  a  mortar  or  wooden  tub  bruise  kernel 
and  pulp  together.  To  every  twenty  pints  of  bruised  fruit  add  five  pints  of  water  and  two 
pints  of  brandy  (gooseberry  brandy  will  do)  ;  mix  them,  and  let  it  ferment  for  a  fortnight ; 
squeeze  out  the  liquid,  and  put  the  refuse  under  a  press  to  express  the  remainder  ;  then 
put  the  whole  Into  a  still,  draw  off  the  spirit,  and  rectify  this  by  a  second  distillation. 

This  liquor  always  contains  some  prusslc  acid  from  the  cherry  stones,  and  sometimes 
so  much  as  to  be  almost  poisonous,  and  it  may  be  injurious  to  some  constitutions  as  a  liquor 
This  would  not  be  the  case  if  the  kernels  were  not  used  ;  but  then  the  peculiar  flavour 
of  the  liqueur  would  be  wanting.  Any  one  making  it  for  their  own  use  might  employ 
only  a  few  kernels. 

389.5.  Persicot. — Take  four  ounces  each  of  the  kernels  of  apricots  and  nectarines ;  mash 
them  in  a  mortar  with  eight  ounces  of  peach  leaves,  and  four  ounces  of  black  currant 
leaves  ;  add  a  drachm  of  beaten  cinnamon,  and  the  same  quantity  of  mace  ;  put  all  these 
into  five  quarts  of  prepared  spirit ;  let  them  infuse  a  week,  and  draw  off  about  two 
quarts,  or,  if  It  run  clear,  five  pints,  with  a  gentle  heat. 



G88  BEVERAGES  USED  IN  THE  BRITISH  ISLES.       Book  VIIL 

3800.  Curtifoa — Take  halfan  ounce  of  beaten  cinnamon,  and  a  quarter  of  an  ounce  of  mjice,  moisten  tliem with  .1  small  quantity  of  rectified  spirit,  and  beat  tliem  in  a  mortar.  Wlien  these  are  well  pounded,  add  to them  in  tlie  mortar  six  ounces  of  the  external  rind  of  Seville  oranges,  thinly  p;ired  off,  and  four  ounces  of rehned  sugar.  Beat  all  toeether,  till  tliey  .ire  well  blended,  put  it  into  seven  pints  of  prepared  spirit,  and let  tliem  intuse  for  a  week.  Distil  off  two  quarts,  if  no  milkiness  arise.  This  spirit  should  be  drawn  strong, as  It  may  afterwards  be  mixed  with  a  pint  of  syrup,  which  subdues  the  prevailing  flavour  of  the  essential  oil of  the  orange-peel. 
3897.  Another  wai/.— Infuse  five  drachms  of  the  essential  oil  of  orange  peel  in  a  quart  of  rectified  spirit.  Add 

a  few  drops  of  oil  of  cinnamon,  and  two  pounds  of  clarified  sugar.  Shake  them  together,  and  next  day  filter  them 
through  blotting-paper  or  muslin,  and  it  will  be  ready ;  or  the  orange-peel  may  be  infused  in  rectified  spirit 
for  a  fortnight  or  a  month  without  distilling.  Dr.  Kitchener  observes,  that  "  This  liquor  is  an  admirable 
cordial ;  and  a  tea-spoonful  in  a  tumbler  of  water  is  a  very  refreshing  summer  drink,  and  a  great  improve- 

ment to  punch." 
3898.  Esprit  de  Venus — Take  a  quarter  of  a  pound  of  Juniper  berries,  and  the  same  quantity  of  coriander 

seeds,  an  ounce  of  cinnamon,  two  ounces  of  celery  seeds,  and  one  ounce  of  the  seeds  of  angelica,  the  external 
rind  of  a  .Seville  orange,  and  the  paring  of  a  lemon.  Bruise  these  in  a  mortar,  sprinkle  them  with  rectified 
spirit,  let  them  digest  for  a  week  in  five  quarts  of  prepared  spirit,  and  with  a  gentle  heat  draw  off  five  pints or  more,  if  the  spirit  continues  to  run  clear. 

3899.  Barlmdoes  cream. — In  five  quarts  of  prepared  spirit,  put  to  infuse  for  twenty-four  hours  a  dozen  bruised 
cloves,  a  quarter  of  an  ounce^f  beaten  cinnamon,  and  the  same  quantity  of  lemon-peel.  After  it  has  infused, 
put  it  into  the  still,  and  gradually  draw  off  about  five  pints,  or  till  a  milkiness  begins  to  be  visible  in  the  spirit 
th-it  comes  over  ;  or  infuse  these  ingredients  for  ten  days  in  proof  s])irit. 

3900.  Crime  d'orange.—Ovar  adozen  oranges  sliced,  pour  three-quarters  of  a  pint  of  rectified  spirit,  and  a pint  of  orange  flower  water.  Close  the  vessel  carefully,  and  in  ten  days  add  five  pounds  of  clarified  syrui),  a 
quart  of  water,  and  halfan  ounce  of  tincture  of  salTron  ;  close  the  vessel  again,  and  in  a  fortnight  strain  off  the 
liquor  through  a  jelly-bag  ;  when  it  has  settled,  pour  it  off  from  the  lees  and  bottle  it. 

3901 .  Crime  d'absijntlie,  by  M.  Beauvitlien's  receipt  Take  in  the  proportions  of  twelve  pints  (old  measure) of  French  brandy  and  two  of  water ;  a  small  handful  of  fresh  wormwood,  or  a  large  half  ounce  of  the  dried 
herb,  a  quarter  of  an  ounce  of  cinnamon,  and  a  drachm  of  mace.  Infuse  for  some  days,  and,  if  convenient,  distil 
the  compound  ;  if  not,  infuse  in  a  warm  place  for  a  fortnight,  strain  the  liquor,  and  add  a  pound  of  sugar  made 
into  clear  syrup,  with  five  pints  of  water.    This,  from  its  stimulating  bitter,  is  jnuch  used  at  French  dinners. 

3902.  CrSme  de  Ruse. — Put  four  pounds  of  moss  rose  buds  into  ten  pints  of  good  wliiskey  ;  let  them  stand  for 
six  weeks,  shaking  twice  every  week  ;  then  squeeze  the  rose  petals  from  the  spirits  :  put  that  squeezed  into 
six  pints  of  water,  wash  them  well,  and  squeeze  the  liquid  into  the  spirits ;  pass  them  through  the  still  once, 
and  if  it  Is  not  strong  enough,  put  it  through  again.  Then  take  a  preserving-pan  ;  put  into  it  six  pounds  of 
bruised  loaf  sugar,  two  quarts  of  water,  and  the  white  of  an  egg  beat  up  to  a  froth  ;  mix  them  thoroughly  ; put  it  over  a  stove  fire,  taking  off  the  scum  as  it  rises,  until  it  becomes  quite  clear.  Then  let  it  boil  slowly, 
until  reduced  to  a  pretty  thick  shrub,  taking  care  not  to  boil  it  so  long  as  to  colour  the  sugar ;  pass  your  shrub 
t  hrough  a  jelly-bag,  and  put  it  into  any  open  earthen  vessel  to  cool.  Then  to  every  quart  of  shrub  thus  pre- pared, put  a  quart  of  spirit  of  rose,  mix  them  well  together,  and  if  clear  enough,  bottle  it  \  if  not,  pass  it 
through  the  jelly-bag  till  it  becomes  so,  and  you  will  have  Cref/te  de  ri'Se.  —  Gnrd.  Mng. 

3903.  Mode  of  making  Cassi. — Take  two  pints  of  raspberries,  two  pints  of  blackcurrants,  two  pints  of  red  cur- 
rants, two  pints  of  water,  and  twenty  pounds  of  brown  sugar:  put  them  into  a  preserving-pan,  without  bruising  ; 

let  them  boil  for  halfan  hour;  take  off  the  scum  as  it  rises ;  then  put  it  into  any  earthen  vessel  until  next  day, 
or  till  it  is  cold.  Then  add  four  pints  of  gooseberry  brandy ;  and  after  being  mixed,  put  it  into  a  cask  or 
large  jar  for  six  weeks.  Pass  it  through  the  jelly-bag,  and  it  will  be  clear ;  bottle  it,  and  in  six  months  it  will 
be  tit  for  use  Card.  Mag. 

3904.  Nonpareil  Take  a  fully  ripe  pine-apple,  and  pare  off  the  outside  skin  ;  bruise  it  in  a  mortar;  add 
one  dozen  and  a  half  of  sharp  ripe  white  magnum  bonum  plums,  and  one  dozen  of  jargonelle  pears  in  the 
same  state,  quartered  ;  then  to  every  four  pounds  of  fruit,  add  six  pounds  of  loaf  sugar,  and  three  English 
pints  of  water.  Put  the  whole  into  a  preserving  pan,  and  boil  them  for  three-quarters  of  an  hour,  taking  off 
the  scum  as  it  rises.  Then  put  it  into  a  can  or  jar  until  cold  ;  add  three  quarts  of  gooseberry  brandy,  and  let 
it  stand  for  six  weeks  :  pass  it  through  the  jelly-bag.    It  is  very  fine  liquor — Card.  Mag. 

390.5.  Admirable. — Take  the  outside  skin  from  two  dozen  of  fully  ripe  peaches  ;  quarter  them,  and  take  out 
the  stones  ;  add  to  this  the  pulp  of  two  dozen  of  ripe  greengage  plums,  and  one  dozen  of  white  magnum 
plums  ;  then  to  every  four  pounds  of  fruit,  add  six  pounds  of  sugar  and  two  quarts  of  water.  Put  the  whole 
over  a  slow  fire  for  halfan  hour,  taking  off  the  scum  ;  cool  it  as  the  last,  and  mix  it  with  spirits  in  the  propor- 

tion.  The  liqueur  which  results  deserves  the  name  given  to  it.  —  Gard.  Mag. 

SuBSECT.  4.  —  Ratafias, 

3906.  Ratafias  are  liqueurs  prepared  by  infiisiiig  the  juices  and  kernels  of  fruits  in  strong 
spirit  with  sugar,  and  are  therefore  to  be  considered  as  tirictures  sweetened.  Though  the 
liqueurs  by  distillation  would  be  difficult  to  prepare  in  a  private  family,  ratafias  are  easily 
made.  For  this  purpose  it  is  very  important  that  the  spirit  should  be  of  sufficient 
strength,  since  a  strong  spirit  is  enabled  to  extract  certain  vegetable  substances  more 
effectually  than  a  weaker  one.  Genuine  French  brandy  is  usually  recommended  ;  but  as 
this  is  expensive,  rectified  spirit  may  be  advantageously  employed.  The  chief  use  of 
ratafia  is  for  imparting  an  agreeable  flavour  to  puddings,  pies,  and  other  dishes. 

.3907.  Ratafia  of  Cherries,  or  red  ratafia.  —  Take  two  quarts  of  rectified  spirits  of  wine  ; 
add  to  it  two  drachms  of  beaten  cinnamon,  one  drachm  of  bruised  cloves,  and  an  ounce  of 

coriander  seeds,  also  bruised.  Let  them  stand  together  well  covered  for  a  week  ;  then 

press,  from  equal  quantities  of  morello  and  black-heart  cherries,  twelve  pints  of  juice,  to 
which  add  three  pounds  of  powdered  loaf  sugar,  and  stir  it  till  it  is  dissolved.  Mix  these 

with  the  spirit  and  spices.  Take  half  the  cherry  stones,  mash  them  in  a  mortar,  and 
add  them  to  the  other  ingredients.  Let  the  stone  bottle  or  jar  in  which  these  materials 

are  contained  be  closely  covered.  Stir  it  up,  or  shake  it  frequently.  When  it  has  re- 
mained two  months  pour  it  off,  press  the  residuum,  and  filter  it.  It  may  then  be  put  into 

bottles  and  corked.    Some  add  the  leaves  of  peach  and  black  currant. 

3908.  Cherry  brandif  of  the  ordinary  kind.  —  Procure  morello  cherries,  or  small  black 

cherries,  but  the  former  "are  the  best ;  pick  them  from  tlie  stalks,  and  pierce  each  cherry with  a  needle ;  fill  bottles  with  them  nearly  up  to  the  necks,  and  pour  in  as  much  of  tlie 

best  brandy  as  the  bottles  will  hold.    In  three  weeks  or  a  month  strain  oflf  the  spirit ;  add 
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to  it  clarified  sugar  in  the  proportion  of  a  pound  to  each  quart ;  flavour  to  your  taste  with 
cinnamon  or  cloves.  The  flavour  will  be  extracted  from  the  kernels,  although  they  have 
not  been  broken.    Some  use  whiskey  instead  of  brandy. 

39r9.  Orange  ralafia.—Vsxe  off  the  external  rind  of  six  Seville  oranges,  not  including  any  of  the  white  skin  ; 
slice  a  dozen  peach  kernels,  and  infuse  them  for  a  week  in  a  quart  of  rectified  spirit  or  brandy  ;  press  out 
three  pints  of  orange  or  white  currant  juice,  in  wliicli  dissolve  two  pounds  of  powdered  white  sugar,  and  add 
it  to  the  spirit.  jVfter  it  has  stood  two  months,  pour  off  the  clear  part,  filter  the  remainder,  add  them  together, 
and  bottle  for  use.  .  ,  ....  ,   

391 0.  Rql(ffi(i  of  apricots  is  prepared  in  two  ways  ;  viz.  either  by  boiling  the  apricots  m  white  wine,  adding  to 
the  liquor  an  equal  quantity  of  brandy,  with  sugar,  cinnamon,  cloves,  mace,  and  the  kernels  of  apricots  peeled 
and  bruised  ;  infusing  the  whole  for  ten  days,  or  a  fortnight ;  then  straining  the  liquor,  and  putting  it  up 
for  use  ;  or  else  by  infusing  the  apricots,  cnt  in  pieces,  in  brandy,  passing  it  through  a  straining  bag,  and 
then  putting  in  the  ingredients  as  above. 

391 1.  Pe<iches  and  pt'urs  in  brandy  may  he  managed  in  tlie  same  manner. 
3U12.  Grem  or  IValnut  rntnfla  In  a  quart  of  rectified  spirit  infuse  beaten  cinnaraon,  bruised  cloves,  and 

sliced  nutmeg,  of  each  two  drachms.  Pound  as  many  very  young  green  walnuts  as  will  aflbrd,  when  beaten 
to  a  pulp,  enough  to  fill  a  two  quart  measure,  add  the  rinds  of  two  cucumbers,  and  a  pound  and  a  half  of 
powdered  sugar.  Mix  tliis  with  the  spirit  and  spices  When  it  has  stood  two  months,  pour  ofl'  the  clear  part, press  the  residuum,  which  filter,  and  mix  them  together. 

3913.  Imperial  ratafia  In  a  gallon  of  rectified  spirit  infuse  half  an  ounce  of  beaten  cinnamon,  a  quarter  of 
an  ounce  of  bruised  cloves,  and  two  nutmegs  sliced,  the  external  peel  of  two  Seville  oranges,  half  a  pound  of 
pcich  leaves,  the  same  quantity  of  black  currant  leaves,  half  a  pound  of  jarraisins  stoned  and  cut  small,  with 
twenty  peach  or  nectarine  kernels  sliced.  Let  these  infuse  for  ten  days  in  the  spirit ;  then  take  three  pints  of 
morella  cherry  juice,  a  quart  of  raspberry  juice,  and  three  pints  of  washed  strawberries,  in  which  dissolve  six 
pounds  of  powdered  sugar,  and  add  them  to  the  spirit.  Let  it  stand  four  months,  occasionally  stirring  or 
shaking  it ;  pass  it  through  a  flannel  bag;  press  the  residuum  with  a  screw  press,  and  filter  it ;  mix  all  to- 

gether and  bottle  it. 
3914.  iVhite  ratafia  of  grapes.— Take  some  fine  ripe  muscadine  grapes,  press  out  the  juice,  strain  it,  and  add 

as  much  brandy  as  juice  ;  dissolve  some  sugar  in  the  juice,  and  add  a  little  mace,  cinnamon,  and  cloves.  Let 
the  whole  infuse  for  a  fortnight,  stirring  it  every  day  ;  then  strain  and  bottle  it. 

391.5.  Red  ratafia  of  grapes  By  the  same  method  you  may  make  red  ratafia  from  the  red  Frontignan  grapes  ; 
except  that  the  grapes,  when  bruised,  must  be  suffered  to  ferment  three  or  four  days  before  the  juice  is  pressed 
out,  because  the  colour,  which  resides  principally  in  the  skins  of  the  grapes,  will  by  that  means  be  extracted. 

3916.  Ratafia  of  rasiiberries.— To  a  pound  and  a  quarter  of  raspberry  juice  add  a  quarter  of  a  pound  of 
cherry  juice  ;  boil  this  with  two  pounds  of  sugar  ;  add  four  pints  of  brandy  ;  leave  it  to  infuse  for  a  fortnight ; 
when  clear,  bottle  it. 

3917.  Common  ratafia.  — TA\ie  an  ounce  of  bruised  nutmegs,  half  a  pound  of  hitter  almonds,  blanched  and 
chopped,  and  a  grain  of  ambergris,  well  rubbed  with  sugar  in  a  mortar ;  infuse  in  two  quarts  of  proof  spirit 
for  two  weeks,  and  filter. 

3918.  "  hiqucur  tie  qiiatrc  fruits"  m  ratafia  from  four  frvits. — Take  ripe  morella  cherries  eight  pounds, raspberries  four  pounds,  strawberries  and  currants,  four  pounds  each.  Prepare  the  juiCe  from  each  separately, 
by  bruising  the  fruit ;  and  make  a  sweet  but  not  thick  syrnp,  by  adding  refined  sugar ;  then  strain  this  clear. 
When  all  the  syrups  are  ready,  mix  them  tngethi-r,  and  add  a  gill  of  French  brandy  to  every  pint  of  syrup, together  with  a  few  of  the  cherry  kernels,  and  then  bottle  the  liqueur.    Some  add  cloves  and  mace. 

3919.  Rntnfia  rte  Noi/eau. — Bruise  a  quarter  of  a  pound  of  the  kernels  of  apricots,  nectarines,  or  peaches,  two 
ounces  of  bitter  almonds  blanched,  and  the  rind  of  a  lemon  shaved  thin.  Put  these  into  a  quart  of  the  best 
brandy,  or  proof  spirit  in  a  stone  bottle,  and  place  it  near  a  tire  for  ten  days,  shaking  it  frequently ;  add  a 
pound  of  clarified  sugar,  and  filter  the  liquor.  The  principal  flavouring  substance  in  noyeau  is  the  essential 
oil  of  bitter  almonds,  which  is  well  known  to  he  a  very  violent  poison.  This  essential  oil  is  now  made  in 
London  by  chemists,  and  sold  to  the  publicans  and  dealers  in  cordials,  to  make  what  they  call  "  genuine 
noyeau,"  and  to  confectioners  and  cooks  to  flavour  their  custards,  c:U(cs,  kc.  But  it  is  evident  that  a  substance so  dangerous  should  not  be  put  into  the  hands  of  persons  not  sufBciently  acquainted  with  its  deleterious  pro- 

perties, if  employed  injudiciously.  It  is  to  be  observed  tliat  tlie  small  quantity  usually  employed  may  be harmless. 
3920.  Rum  shrub. — Take  nine  pints  of  rum,  one  pint  of  fresh  lemon-juice,  and  another  of  orange-juice, 

tile  peels  of  four  oranges,  the  same  of  two  lemons,  and  two  pounds  of  sugar  ;  put  these  into  a  cask  with  ten 
pints  of  water.  If  it  should  not  be  sweet  enough,  add  more  sugar  ;  if  too  sweet,  more  lemon-juice.  Set  the 
cask  on  end,  with  a  cock  near  the  bottom,  and  let  it  stand  to  fine.  Some  add  four  gallons  of  raisin  wine  and 
four  pints  of  orange-flower  water. 
W>\.  Branity  shrub — Made  in  thes.nrae  wa5',only  using  brandy  instead  of  rum.  Instead  of  lemon-juice,  the 

concrete  arid  of  lemons  may  be  used,  and  a  few  drops  of  the  essential  oil  of  lemons  may  be  added  if  the  flavour 
Of  the  lemon-peel  be  required. 

SoBSECT.  13.  —  Cordials. 

.3922.  The  following  compounds  are  intended  to  be  used  rather  in  a  medicinal  way 
than  any  other.  They  may  be  prepared  either  by  distillation  or  by  infusion.  We  shall 
give  directions  for  both. 

3023.  Anise-seed  corilial. —Vwt  Into  a  still  one  pound  of  bruised  anise-seeds  ;  proof  spirit  six  g.allons  ;  water 
half  a  gallon  ;  draw  olTfive  gallons  with  a  moderate  fire.    By  infusion  :  add  three-quarters  of  an  ounce  of  oil 
of  anise-seed,  and  four  pounds  of  refined  sugar  to  eight  gallons  of  rectified  spirit ;  fine  with  an  ounce  of  alum. 

3924.  Caraway  cordial,  by  distillation,  is  made  as  the  last :  some  add  orange-peel.    Or,  mix  together  three- 
'  quarters  of  an  ounce  of  oil  of  caraway,  and  four  pounds  of  sugar  ;  add  ten  drops  of  oil  of  cinnamon,  two  drops 
■  of  the  essential  oil  of  orange,  and  .is  much  of  that  of  lemons  ;  fine  with  alum. 

.192.').  Cinnnworecorrf/a/.— Dissolve  one  pennyweight  of  oil  of  cinnamon  with  sugar  as  above  ;  add  to  it  three quarters  of  a  pound  of  rectified  spirits,  half  an  ounce  of  orange-peel,  and  as  much  lemon-peel,  with  the  same 
quantity  of  cardamom  seeds  ;  put  one  gallon  of  water  to  this.  Fine  with  alum,  iind  if  you  wish  it  coloured, atld  some  burnt  su^ar. 

3926.  CUron  cordial — Beat  up  half  an  ounce  of  essence  of  lemon,  and  as  much  of  that  of  oranges,  with  three 
or  four  pounds  of  refined  sugar  ;  add  to  this  a  quarter  of  a  pound  each  of  dried  lemon  and  orange-peel ;  infuse 
this  in  six  gallons  of  rectified  spirits  that  has  stood  upon  seven  pounds  of  figs  for  a  week  ;  if  required,  add ■  some  water. 

3!i27.  Geneva  without  distillation — Take  one  ounce  of  the  oil  of  juniper,  and  half  an  ounce  of  the  oil  of  sweet 
fennel,  three-quarters  of  an  ounce  of  oil  of  turpentine  ;  and  first  be.it  up  these  with  refined  sugar,  and  then 

)  add  to  them  one  pint  of  strong  spirit  of  wine.    Put  this  to  twenty  gallons  of  proof  spirit,  and  sugar  to  taste  • 
fine  with  an  ounce  and  a  half  of  alum.  ' 

392«.  Gin  bitters — Mix  with  refined  sug.ir  half  .an  ounce  e.ich  of  the  essence  of  lemon  and  orange-peel  a 
■drachm  of  oil  of  wormwood,  halfa  pound  of  dried  or.ange-peel  ;  add  this  to  five  g.illons  of  the  best  gin,  and  let the  whole  remain  together  for  a  fortnight,  when  it  will  he  ready  for  use.    Dilute  it  with  gin  to  the  taste 
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SuBSECT.  14.  —  Legal  Enactments  respecting  Spirits. 
3929.  lite  man  ufaclure  of  spirits  is  under  the  surveillance  of  the  Excise.  —  The  regulations 

are  very  complicated,  and  therefore  every  one  carrying  on  any  part  of  the  trade  should 
have  a  copy  of  the  act  of  parliament  describing  them  in  his  possession.  The  duty  on 
British  spirits  at  present  is  7a'.  6d.  per  gallon. 

3930.  All  pnrsons,  not  being  Uccnsotl  distillers,  rectifiers,  or  compounders,  li.iving  more  than  eighty  gallons 
of  .spirits  in  their  possession,  shall  be  deemed  dealers  in  spirits,  and  subject  to  the  survey  of  the  olliccrs  of  the 
Excise,  and  to  all  the  regulations,  penalties,  &e.  to  which  such  persons  are  liable.  Dealers  in  British  spirits  are 
prohibited  sollhig  or  having  in  their  possession  any  plain  British  spirits,  except  spirits  of  wine,  of  .any  strength 
exceeding  thf  strength  of  twenty-five  per  cent,  above  hydrometer,  or  of  any  strength  below  seventeen  per 
cent,  imder  hydrometer  proof ;  or  any  compound  spirits,  except  shrub,  of  any  greater  strength  than  seventeen 
per  cent,  under  hydrometer  proof.  No  retailer  of  spirits,  or  any  other  person  licensed  or  unlicensed,  sbaii 
sell  or  send  nut  of  his  stock  or  custody  any  quantity  of  sjiirits  exceedmg  one  gallon,  unless  the  same  lie 
accompanied  with  a  true  and  Lawful  permit,  under  pain  of  forfeiting  200/.  Brandy  and  rum,  or  any  other 
foreign  spirits,  are  scizable  if  sold  by  the  dealer,  or  found  in  his  possession  under  a  certain  strength,  which 
is  seventeen  below  proof  by  the  hydrometer.  But  notwithstanding  this,  sugar  is  often  added,  w  hich  prevents 
the  hydrometer  showing  its  want  of  strength. 

SuBSECT.  15.  —  Various  Spirituous  Liquors  prepared  in  different  Countries. 
39.31.  Although  it  may  not  appear  necessarily  to  belong  to  the  subject  of  domestic 

economy  to  describe  the  spirituous  liquors  made  in  distant  countries,  yet  some  aCcotmt  of 
the  most  remarkable  of  them  may  be  useful,  as  they  are  frequently  mentioned. 

3932.  In  Europe,  besides  those  which  we  have  described,  there  are  some  other 
spirituous  liquors  less  known.  In  Dalmatia,  a  spirit  is  distilled  from  the  marc  of  grapes 
and  ai'omatic  herbs  called  Rakia.  In  Zara  the  famous  Maraschino  is  made  from  cherries. 
In  Dantzic,  and  many  parts  of  German)',  an  agreeable  compound  spirit  called  Rosolio  is 
made  from  the  juice  of  the  plant  called  Ros  salis,  brandy,  sugar,  or  honey,  cinnamon  and 
cloves,  nutmegs,  and  other  ingredients  distilled.  In  Germany,  they  make  also  a  liquor 
named  Trostcr,  from  the  marc  of  grapes  fermented  with  groimd  rye  or  barley.  Goldwasscr 
is  a  spirituous  liquor  made  from  grain  rectified  upon  anise  seeds,  cinnamon,  and  other 
spices  ;  it  derives  its  name  from  their  keeping  bits  of  gold  leaf  floating  in  it.  In  Bruns- 

wick, Mum  is  made  from  fermented  wheaten  malt  and  oatmeal,  with  fir  rind,  tops  of  fir 
and  beech,  and  a  variety  of  herbs.  In  Russia,  they  make  Braga  from  oatmeal  and  hops 
fermented,  and  also  Mead  from  honey  and  beer  lees  ;  their  Qnass  is  from  barley-malt, 
rye-malt,  and  oatmeal,  fermented  and  made  acidulous.  In  Norway,  the  climate  is  too  cold 
for  the  production  of  grain  in  sufficient  quantity  to  answer  the  purposes  of  distillation ; 
but  there  the  inhabitants  make  a  beverage  from  the  fermented  juice  of  the  birch-tree, 
which  grows  in  immense  forests ;  among  the  better  class,  wine  and  lemons  are  used  in 
the  making  of  this  liquor.  Potatoes  are  likewise  used  in  Norway  for  distillation.  The 
Snaps  of  Denmark  and  Holstein  is  distilled  from  rye  and  barley.  In  Tiu-key,  wine  and 
spirits  being  forbidden  by  the  laws  of  Moliammed,  sherbet  is  made  from  sugar,  lemon- 
juice,  apricots  or  plums,  and  flavoured  with  some  sweet  flowers. 

3933.  America. — Besides  the  usual  beverages  of  Europe,  a  liquor  called  Pulque  is  made 
Mexico  and  Peru  from  the  juice  of  Agave  or  American  aloe.  By  distilling  the  Pulque  a 
very  strong  spirit  is  obtained  called  Aquardiente  de  Magny.  They  likewise  ferment  a 
liquor  from  maize  ;  and  this  is  said  to  have  been  done  prior  to  the  discovery  of  America 
by  the  Europeans.  In  Brazil  they  prepare  an  intoxicating  spirit  called  Grape,  from  sugar, 
water,  and  the  leaves  of  the  Akaya  tree.  A  beer  called  Chica  is  made  by  the  Indians,  and 
also  one  from  the  roots  of  the  Manioc  or  Yucca.  The  Batata  root  affords  the  Vintro  da 
Batatas.  In  North  America  they  make  a  great  deal  of  what  they  call  brandy  from 
peaches.  In  the  West  Indies  the  negroes  prepare  a  kind  of  beer  from  the  Cassava  which 
furnishes  the  tapioca. 

3934.  Asia. — The  arrack  of  India  has  been  already  described.  In  Nepaul,  Phaur  is  dis- 
tilled from  wheat  or  rice,  and  Sihee  from  the  grape.  In  Afghanistan  a  spirit  is  obtained 

by  fermenting  sheep's  milk.  In  Persia,  a  strong  spirituous  liquor  is  distilled  from  peaches 
fermented ;  and  although  the  Mohammedan  religion  forbids  the  use  of  wine,  and  that 
sherbet  is  the  general  beverage,  yet  several  kinds  of  wine  are  made  by  Jews,  and  drank 
privately.  In  Japan,  Birmah,  Siam,  and  some  of  the  eastern  islands,  arrack  is  made  in 
abundance.  In  Kamtschatka,  a  spii'it  is  made  from  a  species  of  sweet  grass,  which  grows 
six  feet  high,  with  a  jointed  hollow  stalk  containing  a  great  deal  of  sugar. 

3035.  The  Chinese  make  beer  from  barley  and  wheat,  called  Tar-a-s-un,  and  also  use 
hops  to  preserve  it.  Beer  is  also  made  there  from  rice,  in  which  they  sometimes  infuse 
tlie  seeds  of  thorn  apple  {Datura  Stramonium),  to  add  to  its  narcotic  power.  They  also 
make  vast  quantities  of  arrack  from  rice,  but  use  it  in  general  with  great  moderation. 
The  cultivation  of  the  vine  has  been  practised  in  China  from  time  immemorial :  but  in 
1373  the  Emperor  Tay-tsu  ordered  most  of  the  vines  to  be  rooted  out  ;  and  they  were 
beginning  anain  to  be  cultivated  when  Lord  Macartney  visited  the  country.  They  like- 

wise ferment  palm-juice  into  a  kind  of  wine,  called  Cha.  Although  they  manufacture 

much  sugar,  they  have  not  yet  learnt  the  art  of  making  rum  fi-om  the  refuse. 
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3936.  The  Tartars  prepare  a  beverage  called  Koumiss  from  mare's  milk  :  since  milk 
contains  a  small  quantity  of  sugar,  it  is  not  surprising  that  it  should  be  capable  of  the 
vinous  fermentation,  although  this  fact  is  not  generally  Isnown. 

In  vol.  i.  of  the  "  Transactions  of  the  Roy.  Soc.  of  Edin."  there  is  a  paper  on  the  subject  of  making  koumiss by  Dr.  Grieve,  physician  to  the  Russian  army.  His  account  of  the  preparation  is  tlio  more  interestmg,  since, 
although  the  liquor  h<-is  benu  frequently  mentioned  by  authors,  yet  tiiis  appears  to  be  the  only  correct  account 
of  it  which  has  been  published.  The  process  is  as  follows  :  Take  of  fresh  mare's  milk  any  quantity  ;  ,idd  to  it one-si.'Cth  part  of  water,  and  pour  the  mixture  into  a  wooden  vessel ;  use,  then,  as  a  ferment,  one-eighth  part 
of  the  sourest  cow's  milk  that  can  be  got ;  but  at  any  future  preparation,  a  small  portion  of  old  koumiss  will better  answer  the  purpose  of  souring  :  cover  the  vessel  with  a  thick  cloth,  and  set  it  in  a  place  of  moderate 
warmth  ;  leave  it  at  rest  twenty-four  hours,  at  the  end  of  which  time  the  milk  will  h.ave  become  sour,  and  a 
thick  creamy  substance  will  be  gathered  on  the  top  ;  then  with  a  stick  made  at  the  lower  end  in  the  manner 
of  a  churn  stiiff,  beat  it  till  the  thick  substance  above  mentioned  be  blended  intimately  with  the  subjacent 
fluid.  In  this  situation  leave  it  again  at  rest  for  twenty-four  hours  more  ;  after  which  pour  it  into  a  higher 
suid  narrower  vessel,  resembling  a  churn,  where  the  agitation  must  be  repeated  as  before,  till  the  liquor 
appears  to  be  perfectly  homogeneous.  In  this  state  it  is  called  koumiss,  of  which  the  taste  ought  to  be  a 
pleasant  mixture  of  sweet  and  sour.  Agitation  must  be  employed  every  time  before  it  is  used.  For  the  suc- 

cess of  this  process,  heat,  souring,  and  agitation  are  necessary,  and  ueither  the  cream  nor  the  butter  must  be 
separated.  It  is  supposed  that  this  mode  of  preparing  milk  (which  will  succeed  also  with  that  of  the  cow) 
does  not  curdle  with  the  juices  of  the  stomach,  while  all  its  nutritive  properties  are  preserved.  Koumiss  is 
used  by  the  Tartars  as  their  ordinary  beverage,  and  they  keep  it  in  leathern  bags,  and  carry  it  with  them  in 
their  travels.  When  so  completely  secured  from  access  of  air,  and  kept  in  a  cold  j)lace,  it  may  be  preserved 
lor  three  months.  All  the  parts  of  the  milk  are  necessary  to  produce  koumiss.  Milk  is  no  sooner  soured 
thau  a  separation  of  its  parts  takes  place  ;  the  cream  rises  to  the  top,  while  the  cheese  falls  to  the  bottom,  or 
is  suspended  in  the  whey;  but  when  the  whole  is  agitated  together,  a  vinous  liquor  is  produced.  Koumiss, 
Dr.  Grieve  states,  has  been  found  to  be  a  very  excellent  restorative  in  debilitated  constitutions,  and  particu- 

larly efficacious  in  the  first  stage  of  consumption.    It  is  nutritive,  and  easy  of  digestion. 
The  Tartars  are  also  in  the  iiabit  of  separating  from  this  fermented  liquor  a  small  quantity  of  spirit  by  dis- 

tillation. This  spirituous  liquor  is  called  arlie  or  alike,  and  is  said  to  be  of  bad  taste,  most  probably  from 
their  imperfect  m.mner  of  obtaining  it.  A  Russian  pliysician  states  that  cow's  milk  may  be  fermented  in  the same  manner,  with  or  without  souring,  provided  sufficient  time  and  agitation  be  employed ;  the  closer  the 
vessels  are  kept  during  fermentation  the  better.  The  process  may  be  shortened  by  warming  it  a  little  and 
agitating  it  every  hour.  From  six  pints  of  milk  fermented  in  a  close  vessel  he  obtained  three  ounces  of  ardent 
spirit.  The  Tartars  say  that  which  is  made  with  cow's  milk  does  not  contain  nearly  so  much  spirit  as  the koumiss  from  mare's  milk. 

The  Calmucs  make  a  liquor  much  resembling  the  Braga  of  Russia  from  oatmeal  and  hops  ;  and  the  Hill 
Tartars  prepare  a  spirit  called  Arraki  from  sloes  and  numerous  wild  berries.  In  Syria  a  beer  called  Zythem 
is  fermented  from  the  grain  of  the  country,  and  a  spirit  is  distilled  from  it. 

3937.  Mfrica  A  kind  of  beer  called  .Bouza  is  made  from  dhourra,  or  barley,  by  the  natives  of  Nubia,  Sennaar, 
and  /Ethiopia  generally.  But  the  chief  beverage  of  Africa  is  mead,  which  the  itihabitants  prepare  from  honey 
and  barley,  and  a  root  called  taddo :  even  the  rudest  of  the  Negro  tribes,  according  to  Mnngo  Park,  manu- 

facture beer  and  mead.  In  Dahomey  they  prepare  Pitto  from  grain.  'I'he  Cafl'res  make  an  intoxicating beverage  from  millet,  which  they  call  Pombie.  In  Congo  they  prepare  a  liquor  called  Mil(\ffb  from  the  juice 
of  the  palm.  In  Egypt,  Araki  is  distilled  from  dates.  In  Morocco,  Mahayah  is  distilled  from  figs  ;  and  in 
Barbary,  Usuph  is  made  from  raisins. 

CHAP.  IX. 

VAEIOUS  ORDINARY  BEA'ERAGES. 

3938.  Besides  wines  and  malt  liquors,  there  are  various  beverages  in  common  use,  of 
■which  it  will  be  useful  to  give  some  description. 

3'J39.  We  shall  divide  these  into  thee  classes :  1.  Beverages  of  the  simplest  kind,  not 
fermented  ;  2.  Beverages,  consisting  of  water,  containing  a  considerable  quantity  of  car- 

bonic acid ;  3.  Beverages  composed  partly  of  fermented  liquors. 

Sect.  I. 

BEVERAGES  OF  THE  SIMPLEST  KIND,  NOT  FERMENTED. 

3940.  Water. — We  refer  the  reader  to  medical  writers  for  the  particular  value  of  water 
as  a  beverage  ;  by  these  it  is  described  as  the  best  and  most  wholesome  beverage  that 
exists.  In  Book  VIII.  Chap.  I.,  we  gave  a  description  of  the  various  kinds,  such  as  rain 
water,  spring  water,  &c.  It  may  be  proper  here  again  to  observe,  that  no  water  what- 

ever is  absolutely  pure  ;  the  freer,  however,  from  extraneous  matter,  the  better,  except 
that  it  should  not  be  deprived  of  the  common  air,  of  which  it  usually  contains  a  portion  ; 
consequently,  newly-distilled  water  is  not  desirable,  nor  water  that  is  just  produced  from 
thawed  ice  or  snow  ;  such  water  should  be  exposed  for  a  day  or  two  to  the  atmosphere, 
that  it  may  absorb  air,  which  appears  to  be  essential  to  it  as  an  agreeable  beverage. 
Spring  water  is  the  most  agreeable,  from  its  general  purity  and  coolness ;  but  all  spring 
water  is  not  fit  for  drink,  as  it  often  contains  various  salts.  The  water  of  rivers  is  in 
general  good,  particularly  when  filtered  ;  so  also  is  rain  water ;  stagnant  is  tlie  worst  ; 
it  is  necessary  to  boil  water  only  when  it  contains  salts  which  require  to  be  precipitated. 

3941.  There  are  certain  cases  in  which  an  infusion  or  decoction  of  some  substances 
in  water  for  drinking  are  proper,  either  to  remove  the  vapid  taste  of  water  alone,  which 
is  sometimes  not  agreeable  to  those  who  are  not  used  to  it,  or  to  give  it  some  other  pro- 
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perty.  Preparations  of  this  kind  are  extremely  niimerofis,  and  most  of  them  are  well 
known  ;  nevertheless,  we  eonsider  it  proper  in  a  work  of  this  kind  to  collect  them,  or  at least  to  speak  of  such  as  are  most  useful. 

3942.  Toast  and  water — liread,  highly  roasted  before  the  fire,  so  as  to  become  deep  brown,  but  not  burned black,  IS  in  a  sMght  degree  soluble  in  water,  and  will  communicate  to  it  a  faint  tinge.  The  toast  sliouid  lie put  into  the  water  ;  if  the  water  be  poured  on  the  toast,  it  breaks  it,  and  makes  the  water  thick  ;  this  ra.iy  be drunk  as  soon  as  it  lias  cooled  sufficiently  :  it  will  not  keep,  acquiring  a  disagreeable  taste  after  a  day.  Hard biscuit  browned  by  the  lire  to  a  coffee  colour  has  been  recommended  by  Sir  Anthony  Carlisle  lor  this  purpose. A  small  piece  of  lemon-peel  is  sometimes  added. 
3943.  Barley  water.  —This  is  a  very  ancient  beverage,  and  formed  the  principal  "  ptisan  "  of  the  old  phy- sicians. Hijipoerates  recommended  it  as  preferable  to  every  other  aliment  in  acute  disease,  and  it  still  retains Its  character.  The  husk  of  barley  contains  an  acrid  resin,  and  to  get  quit  of  this,  and  render  the  starch  of  the grain  accessible  to  water,  the  external  cuticle  is  taken  off,  and  the  kernel,  when  rounded  in  a  mill,  is  called 

pearl  barley.  I'earl  barley,  therefore,  consists  only  of  the  starch  of  the  grain,  with  a  minute  portion  of  mu- cilage and  sugar.  Hy  slow  boiling,  a  considerable  part  of  it  is  dissolved,  and  according  to  the  quantity  used, the  water  is  thickened  in  a  small  degree  with  the  viscid  paste.  To  prepare  barley  water,  wash  a  handful  uf barley,  either  the  common  or  the  pearl  barley,  and  simmer  it  gently  in  three  pints  of  water  till  it  is  reduced 
to  a  quart,  which  may  take  an  hour.  It  may  be  flavoured  with  a  little  lemon-juice  and  sugar,  or  with  lemon- 
peel,  or  cinnamon.  It  must  be  used  fresh,  as  it  will  not  keep  above  a  day.  To  make  the  barley  water  of  a 
better  colour,  it  may  lirst  be  boiled  for  a  few  minutes  in  water  that  m.iy  be  thrown  away.  Seme  prefer, 
instead  of  simmering  the  barley,  to  make  merely  an  infusion,  by  pouring  boiling  water  upon  it  as  in  making 
tea,  and  then  letting  it  stand  till  it  is  cold.  Figs,  liquorice,  or  raisins,  make  an  addition  that  may  be  agreeable 
to  some  :  or  currant  jelly  may  be  added  as  a  cooling  drink. 

3944.  Enu  sucr6.  — W.it.'r  with  sufficient  sugar  dissolved  in  it  to  make  it  sweet  is  a  beverage  much  used  by French  ladic^s,  and  is  considered  as  very  wholesome  and  refreshing.  It  is  usual  for  men  and  women  in  France 
to  take  some  of  this  just  before  bed  time. 

394.5.  Lait  Sucre — Milk  well  boiled  with  sugar,  and  flavoured  with  lemon  :  taken  cold. 
3940.  Cheese  or  milk  whey  is  an  excellent  drink  in  the  summer  season  ;  so  is  butler-viilk,  especially  in  the 

spring  time  when  the  cows  have  good  fresh  herbage.  In  northern  countries,  buttermilk  is  kept  till  it  becomes 
sour  and  separates  into  a  curd  and  whey  ;  this  whey  has  a  considerable  quantity  of  acidity,  but  is  neverthe- 

less exceedingly  wholesome,  and  forms  a  refreshing  beverage.  It  is  a  common  drink  of  labourers  in  tlie north. 
A  pleasant  acidulous  whey  may  be  readily  procured,  by  adding  to  a  glassful  of  milk  a  little  solution  of  citric 

acid,  or  lemon  juice,  which  will  curdle  the  milk.  Care  must  be  taken  not  to  add  too  much  acid  ;  an  experi- 
ment or  two  will  readily  show  the  quantity  necessary  to  effect  the  purpose. 

3947.  Milk^  and  milk  and  water,  are  invaluable  drinks. 
3948.  Lemonade.  —  This  favourite  beverage  is  easily  made,  and  extremely  refreshing.  To  make  a  quart, 

take  two  lemons,  or  more,  according  to  taste;  pare  off  thinly  a  little  of  the  rind,  or  rub  lumps  of  sugar 
upon  them.  Squeeze  out  the  juice  of  the  fruit  and  mix  it  >utli  two  ounces  of  whitesugar,  including  what  has 
been  rubbed  upon  the  lemons,  add  the  water  boiling  hot,  and  when  sufficiently  cool,  strain  the  liquor.  This 
may  be  diluted  with  water  to  the  strength  required.  If  lemons  are  not  in  season,  syrup  of  lemons  may  be 
used,  or  the  crystallised  citric  acid  and  sugar,  adding  a  few  drops  of  the  essence  of  lemon.  Like  all  drinks 
of  this  kind,  it  is  rendered  more  refreshing  by  being  iced  ;  it  may  be  kept  bottled. 

3949.  Orangeat,  or  orange  sherbet,  is  made  nearly  as  above,  only  using  oranges  instead  of  lemons  ;  some 
prefer  it  to  lemonade. 

3950.  Sherbet  is  a  favourite  eastern  beverage,  universally  used  among  wealthy  Mohammedans,  to  whom  the 
Koran  forbids  the  use  of  wine.  It  consists  of  water,  the  juice  of  lemon,  orange,  or  other  fruits,  with  sugar, 
flavoured  further  with  honey,  spices,  and  even  perfumes.  Its  agreeable  acidity  blended  with  sweetness  ren- 

ders it  well  calculated  for  assuaging  thirst  in  a  warm  climate.  The  poorer  classes,  who  cannot  afford  to  have 
it  so  rich,  drink  water  prepared  by  a  little  sugar  and  fruit  juice.  In  India  this  is  carried  about  in  goats'  skins for  sale. 

3951.  The  juice  of  the  apple  and  pear,  it  has  been  suggested  by  Mr.  Knight,  might  be  used  with  great  ad- 
vantage for  preparing  a  beverage.  He  has  frequently,  he  says,  reduced  it  by  boiling  to  the  consistence  of  a 

weak  jelly  ;  and  that  in  this  state  it  has  remained  several  years  without  the  slightest  apparent  change,  though 
it  has  been  intentionally  exposed  to  much  variation  of  temperature.  A  large  quantity  of  the  inspissated  juice 
would,  he  observes,  occupy  but  a  very  small  space  ;  and  the  addition  of  a  few  pounds  of  it  to  a  hogshead  of 
water  would  probably,  at  any  time,  form  a  liquor  a  good  deal  similar  to  cyder  or  perry.  It  might  also,  he 
thinks,  be  used  to  supply  the  place  of  rob  of  lemons  and  oranges  ;  and  might  be  obtained  at  a  much  lower 
price.  It  would  be  useful  in  long  voyages,  and  this  hint  might  be  advantageously  used  in  domestic  economy 
for  obtaining  an  agreeable  beverage. 

3952.  Slimmer  cooling  beverage  Bruise  any  fruit  you  like,  as  cherries,  currant.^,  strawberries,  raspberries. 
&c.,  add  water  and  sugar  to  your  taste,  and  strain  it ;  it  should  be  kept  in  a  cool  place  :  or  dissolve  fruit  jelly 
or  rob  in  boiling  water  and  let  it  cool. 

3953.  Capitlairc  is  so  called  from  being  prepared  from  a  species  of  fern  called  Capillus  Veneris,  or  maiden 
hair,  a  native  of  Britain:  but  almost  any  oilier  fern  may  be  substituted  for  it  The  decoction  is  considered  as 
fiectoral  and  slightly  astringent  ;  it  is  thought  to  be  useful  in  allaying  the  ti.'kling  of  a  cough.  The  true  capil- 
aire  made  of  a  syrup  of  this,  flavoured  with  orange-flower  water,  has  generally  been  brought  from  France  ; and  a  syrup  of  the  Canada  sort,  made  with  majile  sugar,  is  sometimes  received  from  America.  A  pleas-int 
summer  beverage  is  made  by  adding  a  spoonful  of  capill.iire  to  a  tumbler  of  water. 

39.')4.  //  liquid  called  capillaire  is  also  made  thus.  Beat  up  sixteen  pounds  of  white  sugar,  and  six  eggs,  in 
three  quarts  of  water  ;  boil  it  to  a  syrup,  and  skim  it  well ;  add  the  eighth  p.irt  of  a  pint  of  oraiige-flowor 
water,  or  rose  water.  Tliis  is  useful  to  sweeten  liqueurs,  or  to  make  a  pleasant  summer  draught  with  water 
and  lemon  juice. 

39,'j5.  Orgeat  This  is  m.ide  of  syrup  of  almonds,  mixed  with  water  that  has  boiled  and  become  cold,  in 
the  quantity  most  agreeable  to  the  palate;  a  table-spoonful  of  it  in  a  tumbler  of  water  makes  an  excellent 
drink.  The  syrup  of  almonds  maj;  be  made  thus :  —  Blancli  .ind  pound  in  a  marble  mortar  one  pound  of 
.lordan  almonds  and  one  ounce  of  bitter  almonds  ;  add  a  spoonful  or  two  of  orange-flower  water.  Mix  a  pint 
of  rose  water  witli  another  of  spring  wiiter,  add  this  to  the  almonds,  and  pass  the  »  hole  through  a  lawn  sieve. 
Then  boil  three  pints  of  clarifled  syrup,  and.  when  it  boils,  put  in  the  almonds,  and  let  them  boil  one  minute: 
when  cold,  put  it  into  bottles,  and  cork  it  for  use.  'I'o  make  it  expeditiously  for  Immediate  use,  pound  the almonds  as  above  ;  mix  them  with  a  quart  of  water,  one  of  milk,  and  one  ol  clarified  syrup  or  capillaire  ;  pass 
through  a  sieve. 

39.'i6.  Vinegar  and  water  It  is  commonly  known  that  cold  water  is  dangerous  when  tised  by  persons 
heated  with  Ifibour  or  by  any  severe  exercise;  ami  yet  it  is  necessary  to  supply  the  waste  and  exhaustion  of 
perspiration  In  some  way  or  other.  When  spirits  or  w  ine  arc  adde<l  in  small  quantities  to  water,  it  may  be 
used,  oven  if  cold,  with  little  danger;  but  severe  labour  or  exercise  excites  a  degree  of  fever,  .ind  that  fever 
is  increased  by  spirits  or  fermented  liquor  of  any  kind.  On  this  account  Dr.  Hush,  in  a  puhliration.  recom- mended that  labourers  in  the  fields,  particularly  at  harvest  time,  should  allay  their  thirst  by  water  containing 
a  small  quantity  of  vinegar,  about  a  tea-spoonful  (o  half  a  pint  of  water,  which  would  have  the  desired 
effect  without  stimulating  or  increasing  the  heat  of  the  body  ;  and  he  slates  that  those  labourers  who  h.ive 
used  this  beverage  have  found  themselves  more  refreshed,  and  less  exhausted  .it  night,  th.nn  when  they 
drank  water  with  spirits.    This  is  not  a  modern  practice  merely  ;  for  the  Konians  used  vinegar  to  mix  with 
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water  for  the  drink  of  their  soldiers.  M.  Denon  Infoims  us  that  he  experienced  great  benefit  from  a  drink 
made  of  vinegar,  water,  and  sugar,  when  in  the  burning  climate  of  Upper  Egypt.  In  some  districts  of  Eng- 

land and  Scotland,  the  labourers  during  harvest  use  no  other  beverage  than  milk  and  water,  buttermilk  or 
whey  orten  sour ;  and,  though  they  are  glad  to  get  beer  or  ale,  confess  that  they  are  sooner  thirsty  again 
after  drinking  either  than  after  milk  and  water  or  whey. 

39.i7.  Raspberry  vinegar  and  water.  —  liaspherry  vinegar  is  made  by  squeezing  the  juice  of  three  quarts  of 
raspberries  mto  a  quart  of  vinegar,  and  then  simmering  the  vinegar  for  about  a  quarter  of  an  hour,  with  two 
pounds  of  sugar,  in  ,in  earthen  pipkin  not  gUazed  with  lead.  Wlien  cold,  it  is  to  be  corked  ;  and  a  small 
spoonful  of  this  in  a  glass  of  water  makes  a  very  cooling  and  relreshiuR  drink. 

a9-T8.  Cream  of  tartar  is  much  used  for  a  cooling  drink  in  warm  weather :  sugar  and  the  rind  of  lemon 
may  be  added.  Half  au  ounce  of  cream  of  tartar  will  do  for  a  quart  of  water,  which  should  be  boiling  ;  strain when  cold. 

3959.  Table  beer,  when  fresh,  is  perhaps,  upon  the  whole,  the  very  best,  or  at  least  the  most  wholesome 
common  beverage  we  have  ;  and  it  was  so  considered  by  the  late  Dr.  Babington. 

Sect.  II. 

BEVERAGES  CONSISTING  OF  WATER  IMPREGNATED  WITH  CARBONIC  ACID  GAS, 
TOGETHER  WITH  CERTAIN   SALINE  INGREDIENTS. 

Fig.  570. 

3960.  General  remarks  A  class  of  beverages  has  of  late  years  come  into  use,  consisting  chiefly  of  water 
impregnated  with  carbonic  acid  gas.  It  has  been  long  known  that  many  mineral  waters,  such  as  the  Seltzer 
and  Pyrmont,  owe  their  brisk  sparkling  appearance  and  agreeable  acidulous  taste  to  carbonic  acid  ;  and  to 
this,  likewise,  many  of  their  medical  virtues  are  attributed.  Experiment  has  shown  that  water,  under  the 
usual  pressure  of  the  atmosphere,  absorbs  about  double  its  own  bulk  of  this  gas  when  brought  into  contact 
with  it,  and  that  this  absorption  is  increased  considerably  by  agitation  and  pressure.  It  became  a  practice, 
therefore,  to  imitate,  by  artificial  means,  these  mineral  waters,  and  to  use  them  occasionally  as  a  beverage. 
The  carbonic  acid  was  easily  produced,  and,  by  proper  apparatus,  water  was  made  to  absorb  it ;  also,  some- 

times, those  saline  ingredients  were  added  which  chemical  analysis  liad  demonstrated  to  exist  in  the  natural 
mineral  waters. 

3961.  For  the  purpose  qf  impregnating  water  with  carbonic  acid  gas,  nettling  more  is  necessary  than  to  put 
some  pieces  of  pounded  marble  or  chalk  into  a  bottle,  a,  Jig.  570  ,,  and 
to  add  some  diluted  sulphuric  or  muriatic  acid  :  a  glass  tube,  b,  bent 
to  a  proper  shape,  must  be  inserted  into  the  cork  of  the  bottle, 
through  which  the  gas  generated  by  the  action  of  the  acid  upon  tlie 
carbonate  of  lime  can  pass  into  another  vessel,  e,  previou.'Iy  tilled 
with  water,  and  inverted,  with  its  mouth  below  the  surface  oJ  water, 
in  a  basin  or  trough,  d.  Jig.  570.  The  gas  will  expel  the  water  in  the 
vessel  c,  and  occupy  its  i)lace.  "When  the  vessel  is  half  empty,  cork it  under  water,  and,  taking  it  out,  shake  the  water,  whicli  causes  it  to. 
absorb  the  air  and  become  .icidulous. 

3962.  Nooth's  apparatus  was  one  of  the  earliest  contrivances  for causing  water  to  absorb  carbonic  acid,  or  making  aerated  water ;  and, 
about  forty  years  ago,  tliis  was  employed  to  a  considerable  extent, 
and  might  frequently  be  seen  standing  upon  the  sideboard,  pre|)aring 

>a  cooling  beverage  of  the  same  kind  as  our  present  soda  water,  though  much  less  powerful.    This  apjjaratus, 
which  may  still  be  useful  in  imitating  mineral  waters,  and  which  has 
an  elegant  appearance,  consists  of  three  glass  vessels,  a,  b,  c  jig.  571., 
fitting  into  each  other,  yet  capable  of  being  easily  detached.  Into  the 
middle  vessel,  b,  is  put  the  water  to  be  impregnated  ;  and  into  the 
lower  one,  c,  is  put  some  white  marble  or  chalk  coarsely  pounded, 
together  with  dilute  muriatic  or  other  acid,  which,  by  its  action  upon 
the  chalk,  sets  free  the  carbonic  acid  gas  which  has  been  fixed  in  it, 
and  hence  had  been  named  "fixed  air."  The  gas  thus  disengaged ascends  through  a  glass  valve  in  the  neck  of  the  vessel  b,  the  valves 
permitting  the  air  to  ascend  but  preventing  the  water  from  coming 
down  :  the  greater  part  of  the  gas  is  absorbed  by  the  water  in  b;  but 
a  part  is  not  absorbed,  and  this  rises  through  the  tube  into  the  upper 
vessel,  a,  which  also  contains  some  water,  and  lastly,  what  still  re- 

mains unabsorbed  escapes  through  its  neck  at  the  top,  in  which  a 
heavy  glass  stopper,  fitting  in  loosely,  acts  as  a  valve  to  confine  it 
until  its  force  becomes  too  great ;  and  tlius  there  is  no  danger  of  tlie 
glass  vessel  bursting  by  the  extrication  of  the  gas,  which  would  be 
the  case  was  tliere  no  valve.  As  the  weight  of  the  water  in  a  i)re.. 
vents  the  air  from  rising  into  it  until  it  has  acquired  so  mucli  force 
as  to  overcome  that  weight,  the  gas  is  subjected  to  a  degree  of  pres- 

sure much  greater  than  that  merely  of  the  atmosphere  ;  and  hence  the 
absorption  is  proportionally  increased,  although  this  pressure  falls 
far  short  of  the  means  at  present  resorted  to.  By  adding  iron  to  the 
water,  a  small  quantity  was  dissolved,  and  thus  an  arlincial  chaly- 

beate may  be  produced ;  and,  by  the  addition  of  salts.  Seltzer  and 
other  mineral  waters  may  be  imitated.  The  prepared  water  in  the 
vessel  b  is  drawn  off  by  a  glass  stop-cock,  and  the  materials  for  making 
the  gas  are  introduced  through  a  glass  stopper  in  the  lower  vessel. 
Tlioiigh  this  apparatus  has  been  long  (lut  of  fashion,  yet  it  is  within 
the  recollection  of  many  persons  still  living. 

„.  ^963.  .4  great  number  oJ  simple  contrivances  have  been  invented 
/'/g.  5/1.  l^lm  p,ir]iose  of  impregnating  water  with  carbonic  acid,  one  of 'lilch  consists  of  a  small  cask  fixing  upon  a  horizontal  axis  like  a  barrel  churn,  which  is  half  filled  with 

ure  water  ;  carbonic  acid  gas  is  let  into  this  cask  through  a  tube  that  conducts  it  from  the  vessel  in  which 
.  is  generated  in  the  same  way  as  in  Nooth's  apparatus  from  chalk  or  marble  and  diluted  acid.  The  bung f  the  cask  must  be  kept  open  till  all  the  common  air  has  been  driven  out  by  the  carbonic  gas,  which  may 
c  known  by  bringing  a  lighted  taper  to  the  bung  ;  if  the  light  is  extinguished  at  once,  it  is  certain  that  tlic 
lare  above  the  water  i«  occupied  by  the  gas  generated.  'I'bc  bung  being  now  securelj'  fastened  down,  the i.«k  Is  whirled  round  occasionally  to  agitate  the  water  and  Increase  the  absorption.  The  vessel  for  gene- 
ntlng  the  gas  m.ny  be  of  glass  or  earthenware,  i;s  a  large  bottle  ;  and  a  safety-valve  should  be  contrived 
imewherc  upon  the  tube  that  conducts  it  to  the  b:irrel  to  pi  event  accidents  from  the  elasticity  of  the  gas. 
3961.  Impregnating  water  with  carbonic  acid,  and  making  what  is  called  soda-walcr,  is  now  managed 
n  an  extensive  scale  by  ra.anufacturers  who  have  very  perfect  apparatus  for  this  purpose,  in  which  con.Milcr- 
ble  pressure  and  agitation  arc  employed;  but,  as  ...oda-wator  is  now  sold  in  almost  every  corner  of  the 
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kingdom,  wc  do  not  consider  it  necessary  to  detail  tlie  mode  or  operation  In  mal<lng  it,  as  it  demands  more attention  and  care  and  more  expensive  macliinery  tlian  is  likely  to  be  resorted  to  in  private  families. 
.'!'J(i5.  Single  soda-ioater  is  an  acidulous  water  simply  impregnated  with  carbonic  acid. jiUiiG.  Double  suda-water,  which  is  that  now  manulautured  and  sold  in  tiglitly-corked  bottles.  Is  water  liaving a  little  carbonate  of  soda  dissolved  in  it,  in  the  |)roportion  of  two  ounces  to  tlie  gallon,  and  containing  car- bonic acid  gas  that  lias  been  forced  into  it  by  a  particular  apparatus,  with  agitation  to  cause  greater  absorption. 1  hese  bottles  are  corked  in  a  peculiar  manner ;  and,  when  the  pressure  of  tlie  cork  is  removed,  the  gas,  by Its  elasticity,  forces  out  in  the  manner  well  known. 
39li7.  JiJfi'i  vvscmg  draughts  are  agreeable  imitations  of  the  natural  acidulous  waters.  The  best  is  made by  adding  a  solution  of  carbonate  of  soda  to  some  fresli  lemon-juice.  The  aclil  of  the  lemon  attracts  the 

soda  from  the  carbonic  acid,  the  escape  of  which  in  a  gaseous  state  occasions  the  bubbling  appearance  called 
ejfdfvescaicc:  When  lemons  are  in  season  this  is  easily  made,  and  forms  a  very  refreshing  and  coaling  beve- 

rage much  employed  in  cases  of  fever,  and  very  cooling  in  sultry  weather. 
Lenwn  juice,  containing  a  great  deal  of  mucilage,  cannot  be  kept  long  by  itself  i  but  as  it  cannot  always  be 

liad  fresh,  means  have  been  found  to  preserve  it  in  a  solid  and  crystallised  state,  and  a  portion  of  this  dis- 
solved, added  to  the  carbonate  of  soda,  is  as  effectual  as  the  lemon-juice  itself.  The  acid  of  the  lemon  being 

the  same  as  that  in  the  citron  and  lime,  it  is  often  named  citric  acid,  from  the  first  of  these  fruits  in  winch 
it  exists  very  abundantly,  and  I'rom  which  it  is  prepared  in  a  concrete  state.  Tlie  concrete  acid  being extremely  portable  is  very  useful  to  travellers,  particularly  in  loug  sea  voyages  ;  and  lime  juice  is  much  used 
in  the  navy  as  a  preservative  from  scurvy. 

The  best  modes  of  making  this  agreeable  and  useful  bever.ige  is  the  following :  Into  a  half-pint  tumbler  of 
water  stir  thirty  grains  of  carbonate  of  soda  powdered,  and  into  another  similar  glass  squeeze  the  juice  of 
half  a  good  lemon,  or  twenty-live  grains  of  crystallised  acid  of  lemon  (citric  acid)  powdered.  When  the 
powders  .are  quite  dissolved,  pour  the  contents  of  one  glass  into  the  other  ;  a  brisk  effervescence  will  take 
place  ;  drink  immediately.  It  must  be  observed  that  the  first  tumbler  must  be  large  enough  to  hold  also 
the  contents  of  the  second.  If  it  be  required  stronger,  increase  the  quantity  of  each  material.  The  propor- 
tions  of  each  should  be  so  managed  that  neither  an  alkaline  nur  an  acid  should  predominate,  except,  for  some 
reason,  an  alkaline  or  an  acid  draught  is  required.  This  beverage  may  be  agreeably  flavoured  by  dissolving 
a  little  raspberry  or  red  currant  jelly  in  the  water  before  the  salts  are  put  in  ;  and  if  these  be  preferred,  a 
little  tincture  of  ginger,  or  syrup  of  ginger,  a  bit  of  sugar  rubbed  on  a  lemon,  or  a  little  white  wine.  Ten 
drops  of  Tinct.  Fcrri  murinti  added  will  form  a  chalybeate.  It  is  to  be  observed  that  the  crystallised  citric 
acid  contiiins  none  of  the  agreeable  aroma  of  the  fruit,  as  that  resides  solely  in  the  skin. 

3!)C8.  A  clieaper  mode  of  malting  effervescing  draughts  now  become  very  general  is  by  using  the  tartaric 
acid  with  the  carbonate  of  soda  -instead  of  the  citric  ;  and  papers  of  each,  containing  the  projier  quantity  for 
taking  at  one  time,  are  commonly  made  up  in  packets  of  dillerent  colours,  and  sold  at  all  the  chemists'  and druggists,  shops  under  the  name  of  soda  powders. 

3969.  TIte  tartaric  arid  crisis  in  the  juice  of  seiicral  acidulous  fruits,  particularly  in  the  grape.  It  is  chiefly 
procured  from  the  crude  tartar  which  is  deposited  in  the  making  of  wine  (See  Wine,  Book  VIII.  Chap.  IV'.). This  tartar  is  the  tartaric  acid  in  combination  with  potash,  that  existed  in  the  grapes  from  which  the  wine 
was  made.  To  procure  the  acid  pure  the  tartar  is  dissolved  in  boiling  water,  and  chalk  or  lime  is  added  ; 
this  decomposes  the  tartar,  and  tartrate  of  lime  is  obtained,  wliich  is  afterwards  decomposed  by  sulphuric 
acid,  which  takes  away  the  lime,  leaving  the  tartaric  acid  free. 

3970.  Ginger-beer  for  keeping.  —  Take  five  gallons  of  good  water,  six  pounds  of  loaf  sugar,  three  ounces  of 
Sliced  or  powdered  ginger,  boil  them  together  for  half  an  hour.  Peel  six  lemons,  add  the  peel,  and  boil  for 
another  quarter  of  an  hour.  A  few  minutes  before  taking  it  oIT  the  fire  put  in  the  lemon-juice  ;  and  when 
the  whole  has  cooled  down  to  the  temperature  of  new  milk,  pour  it  into  a  cask,  and  add  to  it  half  a  pint  of 
good  yeast ;  stir  it  well  together,  and  let  it  work  for  two  or  three  days,  according  to  the  weather.  Then 
strain  it  off  from  the  lees  into  another  cask,  and  add  to  it  a  pint  of  brandy.  Hang  in  the  cask  a  little  isinglass 
in  a  muslin  bag,  and  stop  the  cask  down  for  three  weeks  :  then  bottle  in  stone  bottles,  cork,  .and  wire  it.  It 
will  be  fit  lor  use  in  forty-eight  hours.  'This  Is,  in  fact,  a  weak  sugar  beer,  flavoured  strongly  with  ginger and  lemon-peel. 

3971.  Common  ginger-beer.  — Take  one  ounce  of  powdered  ginger,  half  an  ounce  of  cream  of  tartar,  one 
pound  of  white  sugar  ;  mix  these  in  a  gallon  of  water,  and  simmer  it  over  the  fire  for  an  hour;  when  cooled 
to  milk-warm  add  a  table-spoonful  of  yi'ast,  and  ferment  it  for  twelve  hours.  Then  put  it  into  stone  bottles, 
cork,  and  tie  it  well  down.    It  will  be' fit  for  use  in  forty-eight  hours. An  imitation  of  ginger-beer  is  viade  by  means  of  what  are  called  finger-beer  powders,  which  are  likewise 
sold.  Take  eight  grains  of  finely- powdered  ginger,  twenty-six  grains  of  carbonate  of  soda,  and  one  drachm 
of  white  sugar  ;  powder  these  in  a  mortar,  mix  them  intimately,  and  dissolve  them  in  a  tumbler  half  filled 
with  water.    Then  add  the  tartaric  acid,  as  above  described  in  the  soda  powders. 

3972.  An  agreeable  beverage  may  be  made  which  will  be  useful  in  hot  weather  as  a  light  summer  drink  by 
mixing  a  bottle  of  ale  or  porter  with  ten  quarts  of  water,  adding  a  pound  of  coarse  brown  sugar  and  two  ounces 
of  ginger.  This  is  not  exactly  ginger  beer ;  but  if  well  mixed,  then  bottled  and  corked,  it  will  be  found  to  be 
brisk,  and  fit  for  drlnldng  in  a  few  days. 

Sect.  III. 

BEVERAGES  COMPOSED  PAUTLY  OF  FERMENTED  LIQUORS. 

3973.  Hot  spiced  wines  were  much  in  use  till  the  beginning  of  the  sixteenth  century ;  and  some  of  these  favour- 
ite compounds  were  known  by  the  names  oiypocras,  sack,  and  clary.  The  first  of  these,  which  took  its  name 

from  the  bag  through  which  it  was  strained,  called  by  apothecaries  "  Hippocrates'  sleeve,"  was  made  cither  of white  or  red  wine  with  aromatics,  such  as  ginger,  cinnamon,  aromatic  seeds,  and  sugar.  Clary  was  made 
from  claret,  with  honey  and  aromatics  ;  and  sack  from  the  wine  of  that  name  a  kind  of  sherry.  These  were 
drunk  as  a  "  night  cap,"  .md  at  the  conclusion  of  a  banquet.  Lc  Grand,  in  his  "  Vie  privce  des  Franpois," observes  that  the  poets  of  the  thirteenth  century  speak  with  rapture  of  these  delicious  beverages;  and  it  is 
said  that  they  were  highly  esteemed  in  convents  and  universities.  A  scale  of  perfection  w.is  even  observed  : 
when  tlie  compound  was  (made  of  Bordeaux  wine  it  was  simply  called  llisliop;  but  received  the  name  of 
Cardinal  when  old  Rhine  wine  was  used  ;  and  rose  to  the  dignity  of  Pope  when  im|»cri.il  Tokay  was 
employed.    The  vestiges  of  these  ancient  mixtures  may  still  be  seen  in  our  Mulled  Wine  .■uid  Bishop. 3974.  To  mult  wine  Boil  the  spices  (cinnamon,  nutmeg  grated,  cloves,  and  niiice)  in  any  quantity 
approved,  in  a  quarter  of  a  pint  or  better  of  water ;  put  to  this  a  full  pint  of  port  w  ith  suc.ar  to  taste.  Mix 
it  well,  and  serve  hot  with  thin  slips  of  to.ist  or  nisks.  I.emon  or  or.mge  juice  may  be  added,  and  the  water 
may  ho  strained  off  from  the  spices.  Ale  or  porter  may  be  tnnlled  as  above,  and  have  toasts  or  biscuits  iiut 
to  them.  (Meg  Dods.)  Formerly  the  yolks  of  eggs  were  mixed  with  mulled  wine,  as  in  making  custard  or 
ogg.eaudle,  and  many  flavouring  ingredients  were  employed  which  are  now  disused. 

397.5.  Bishop.  —  The  diiy  before  it  is  wanted,  grill  on  a  wiro-grill,  over  a  clear  slow  fire,  of  a  pale  brown, 
three  smooth-skinned,  large,  bitter  oranges.  Place  Ihem  in  a  small  punch-bowl  th.it  will  about  hold  them, 
and  jioiir  over  them  a  full  half-pint  from  a  bottle  of  old  Bordeaux  wine,  in  which  a  pound  and  a  quarter  of 
loaf  sugar  is  dissolved.  Cover  with  a  plate.  When  it  is  to  be  served  next  day  (though  it  m.iy  lie  over  two 
or  three  days)  cut  and  siiuecri!  the  oranges  Into  a  small  sieve  placed  above  a  jug,  containing  the  remainder 
of  the  bottle  of  wine,  previously  miule  very  hot ;  add  more  syrup  if  it  is  wantiKl.  Serve  hot  in  large  glasses, 
or  in  Slimmer  it  may  ho  iced.  Bishop  is  often  made  of  Madeira  in  Kngl.ind,  and  is  )ierfuincd  with  nutinep, 
bruised  cloves,  and  mace.    It  ought,  however,  to  be  made  of  old  generous  Bordeaux  wine,  or  it  fails  of  ita 
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purpose  as  a  tonic  liqueur.   It  is  reckoned  hlglily  stomachic,  and  is  served  at  French  dinners,  savans  and 
rcihcrches,  eitlier  as  the  coup  d'apres  or  al^er  tlie  dessert —  Meg  Dods. :iU7G.  The  wassail  bowl  of  ancient  times  was  made  of  raiid  ale,  well  spiced  and  sweetened;  and  sometimes 
with  eggs  beat  up  in  it. 

3977.  T/K  ancient  Ypocras  was  made  of  a  quart  of  red  wine,  an  ounce  of  cinnamon,  half  an  ounce  of  ginger, 
a  quarter  of  an  ounce  of  pepper,  and  half  a  pound  of  sugar,  .ill  put  into  a  bag  and  infused  in  the  wine. 

3U78.  Cool  tankard.  —  The  composition  ol  this  ancient  beverage  is  of  great  variet}'.  The  basis  is  home- 
brewed ale,  spices,  and  seasoning  lierbs.  To  a  quart  of  good  ale,  add  a  glass  of  white  wine,  and  anotlier  of 

brandy,  some  lemon  juice,  and  the  rind  pared  very  thin  ;  a  little  well-toasted  bread  ;  a  sprig  or  two  of  buriagc 
or  balm,  and  a  little  nutmeg  grated.    Some  use  cyder  instead  of  ale. 

3979.  Egg  flip.  —  Heat  a  quart  of  good  home-brewed  or  other  ale,  and  pour  it  into  a  jug  with  a  spout ;  in  a 
similar  jug  beat  up  three  or  four  eggs  with  a  quarter  of  a  pound  of  moist  sugar,  and  one  or  two  glasses  of  ruin 
or  Drandy,  flavouring  it  with  nutmeg,  ginger,  and  grated  lemon-peel.  When  the  ale  is  quite  hot,  hut  not 
boiling,  pour  it  quickly  into  the  jug  with  the  eggs  return  this  back  again  into  the  other  jug,  and  thus  keep' pouring  the  mixture  backwards  and  forwards  from  one  jug  to  another,  till  the  whole  is  thoroughly  incorpo- rated, and  as  smooth  as  cream. 

3980.  Egg  hot.  —  This  is  made  in  the  same  manner  as  the  last,  only  there  is  no  spirits  nor  spices ;  simply 
the  egg,  and  ale  or  beer,  with  sugar. 

3981.  Ale  posset.  —  Boil  a  pint  of  new  milk  with  a  slice  of  toasted  bread  ;  pour  a  bottle  of  mild  ale  into  a 
punchbowl,  sweeten,  and  add  spices,  and  then  pour  the  boiling  milk  over  it.    A  fine  head  should  rise. 

3982.  Sack  posset. —  Boil  some  cream  and  grated  sweet  biscuits  ;  add  sugar,  cinnamon,  and  nutmeg.  Warm 
some  sherry,  and  stir  it  into  the  cream  ;  then  pour  the  whole  quickly  from  one  vessel  to  another  until  it  be 
perfectly  smooth  ;  or  it  may  be  made  with  eggs  beat  up  in  milk  instead  of  the  cream. 

3983.  Punch  is  a  beverage  made  of  various  spirituous  liquors  or  wine,  hot  water,  the  acid  juices  of  fruits, 
and  sugar.  It  is  considered  to  be  very  intoxicating ;  hut  this  is  probably  because  the  spirit  being  partly 
sheathed  by  the  mucilaginous  juice  and  the  sugar,  its  strength  does  not  appear  to  tlie  taste  so  great  as  it  really 
is.  Punch,  which  was  almost  universally  drunk  among  the  middle  classes  about  fifty  or  sixty  years  ago,  has 
almost  disappeared  from  our  domestic  tables,  being  superseded  by  wine. 

3984.  English  punch.  —  Rub  the  yellow  rind  of  a  lemon  with  lump  sugar  ;  put  this  sugar  into  the  punch 
bowl,  and  squeeze  the  lemon-juice  to  it,  add  the  spirits,  rum  and  brandy  in  such  proportions  as  are  preferred  ; 
incorporate  the  spirits  thoroughly  with  the  sugar  and  lemon,  before  pouring  in  the  boiling  water,  and  keep 
stirring  the  whole  while  this  is  pouring:  some  add  Madeira  or  Sherry.  Punch  is  kept  also  cold  in  bottles, 
and  iu  summer  is  very  agreeable.  In  Scotland  it  is  frequently  made  with  whiskey.  Where  fresh  lemons 
cannot  be  had  for  punch,  or  similar  beverages,  crystallised  citric  acid,  and  a  few  drops  of  the  essence  of  lemon, 
will  be  very  nearly  the  same  thing. 

3985.  Regent's  punch  A  bottle  of  champagne,  a  quarter  of  a  pint  of  brandy,  a  glassful  of  veritable  Marti- nique :  with  this  mix  a  pint  or  more  of  a  strong  infusion  of  the  best  green  tea  strained,  and  capillaire  or  simple 
syrup  to  taste  Meg  Dods. 

398().  Norfolk  punch.  —  Pare  thirty-two  Seville  oranges,  and  the  same  number  of  lemons  ;  infuse  the  peel 
for  two  days  in  a  large  bottle  or  jar  with  a  gallon  of  brandy  (or  flavourless  whiskey)  a  little  reduced  in 
strength  ;  clarify  in  a  g.illon  of  water  four  pounds  of  sugar  ;  when  cold,  strain  the  brandy  (which  will  now 
be  a  tincture)  to  this  ;  add  the  juices  of  the  oranges  and  lemons,  previously  strained  and  bottled,  when  the 
peel  is  taken  off;  cask  the  liquor,  or  put  it  in  a  jar,  and  stop  it  well  ;  in  six  weeks  it  may  be  gently  poured, 
or  drawn  off,  and  bottled.  A  tincture  of  bruised  nutmegs  and  cloves  may  be  added  to  this  compound ;  this 
will  keep  any  length  of  time,  and  in  any  climate  Meg  Dods. 

3987.  Milk  punch  —  Rub  off  on  lumps  of  sugar  the  zest  of  a  dozen  lemons  ;  pare  off  what  you  do  take  ofT 
on  the  sugar,  but  take  none  of  the  white  stuH';  infuse  iu  two  quarts  of  brandy  ;  strain  ofTin  two  days,  and  add of  clarified  syrup  two  pounds,  and  of  water  two  quarts,  with  a  lialf  pint  of  hot  new  milk  ;  strain  through  a 
jelly  bag,  and  keep  in  a  close  jar,  or  small  cask  till  it  fines,  which  will  be  in  six  weeks  or  less.  Milk  punch 
•may  be  made  extempore  by  adding  a  little  hot  milk  to  lemonade,  and  straining  through  a  jelly  bag ;  it  is  gene- rally drunk  cold. 

3983.  Wine  punch. — Port  wine  two  pints  j  arrack  two  pints  ;  the  juice  of  twelve  lemons  ;  sugar  one  pound ; hot  water  six  pints. 
3989.  Tea  punch —  Hot  tea  two  pints  ;  arrack  thirteen  ounces  ;  sugar  four  ounces  ;  flavoured  by  rubbing 

off  the  yellow  peel  of  the  lemons ;  or  green  tea,  jiiniper,  and  champagne. 
3990.  French  punch  Cut  a  lemon  into  thin  slices,  taking  out  the  seeds  ;  boil  them  in  water,  and  add  a 

pinch  of  green  tea,  and  let  it  infuse  five  minutes  ;  strain  the  whole,  and  add  brandy  and  sugar  sufficient. 
3991 .  Auld  man's  viilk  of  Scotland,  or  Egg-nog  qf  America —  Beat  the  yolks  and  whites  of  six  eggs  sepa- rately ;  put  to  the  beat  yolks  sugar  and  a  quart  of  new  milk,  or  thin  sweet  cream  ;  add  to  this  rum,  whiskey  or 

brandy,  about  h,alf  a  pint ;  put  in  the  whites  of  the  eggs  whipped  up,  and  stir  the  whole  gently.  It  may  be 
flavoured  with  nutmeg  or  rind  of  lemon. 

3992.  Sangaree  is  a  kind  of  punch  frequently  drunk  in  the  West  Indies,  and  is  composed  of  half  Madeira 
and  half  water,  acidulated  with  lime-juice  and  sweetened  with  sugar. 

3993.  Mint  julep  of  North  America,  from  Capt.  Marryatt  Put  into  a  tumbler  about  a  dozen  sprigs  of  the 
tender  shoots  of  mint ;  upon  them  put  a  spoonful  of  white  sugar,  and  equal  proportions  of  peach  and  common 
brandy,  so  as  to  fill  up  one-third,  or  perhaps  a  little  less.  Then  take  rasped  or  pounded  ice,  and  fill  up  the 
tumbler.  Epicures  rub  the  lips  of  the  tumbler  with  a  piece  of  fresh  pine-apple  and  the  tumbler  itself  is  very 
often  incrusted  outside  with  stalactites  of  ice.  As  the  ice  melts,  you  drink.  The  Virginians,  says  Capt. 
Marryatt,  claim  the  merit  of  having  invented  this  superb  compound ;  but  from  a  passage  in  the  Comus  of 
Milton,  he  claims  it  for  his  own  country. 
3994.  Rum  shrub  and  water .  —  Rum  shrub  is  made  from  the  juice  of  lemons,  %vith  rum  .ind  sugar,  but 

oflener  of  the  juice  of  the  lime,  mm  and  sugar.  Great  quantities  of  lime-juice  with  rum  arc  imported  from 
the  West  Indies,  for  the  purpose  of  making  shrub  and  other  liquors.  A  small  quantity  added  to  water  mukcs 
an  agreeable  beverage.    Brandy  shrub,  and  currant  shrub,  are  made  in  a  similar  manner. 

3995.  Spirits  and  water  warm,  or  cold  as  grog,  are  well  known. 

• Yy  4 
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Sect.  I. 

HISTORY  OF  THE  INTRODUCTION  OF  TEA  INTO  BRITAIN. 

3996.  TTie  beverage  so  named,  and  now  become  ahnost  a  necessary  of  life  in  a  great  part 
of  the  British  isles,  was  wholly  unknown  to  the  Greeks  and  Romans,  as  likewise  to  our 
ancestors  previously  to  the  middle  of  the  seventeenth  century. 

3997.  Tlic  date  of  its  beginning  to  be  used  in  tJiis  country  is  well  ascertained  by  the  fact 
that  a  duty  of  eightpence  per  gallon  was  in  1660  laid  on  the  infusion  of  tea  made  and 
sold  in  colFee-houses  in  London  ;  and  that  its  use  had  not  at  that  time  become  very 
general  is  shown  by  an  entry  in  the  published  diary  of  Mr.  Pepys,  secretary  to  the 
Admiralty  :  "  September  25th,  1661 — I  sent  for  a  cup  of  tea  China  drink)  of  which  I 
had  never  drunk  before." 

3998.  It  does  not  appear  clear  by  whom  tea  was  first  nnported  into  Europe.  We  learn 
from  Mickle,  in  his  "  Introduction  to  the  Luziad,"  that  the  Portuguese,  who  had  intercourse 
with  China  in  1517,  were  allowed  to  purchase  silks,  porcelain,  and  tea;  but  we  have  no 
evidence  how  far  they  availed  themselves  of  this  privilege  with  respect  to  the  latter. 
That  they  were  acquainted  with  the  use  of  an  article  in  such  general  consumption  among 
the  Chinese  is  rendered  very  probable  from  the  circumstance  that  they  are  the  only 
European  nation  who  designate  the  plant  by  its  national  name  of  tscha,  all  others  applying 
to  it  the  provincial  name  of  te,  derived  from  the  dialect  of  Tokien,  the  province  with 
which  the  English  and  Dutch  maintained  their  earliest  intercourse.  The  Dutch  arrived 
for  the  first  time  in  China  in  1601  :  but  there  is  no  authentic  evidence  that  either  they 
or  the  English,  who  appeared  about  the  same  time  in  the  eastern  seas,  imported  tea 
during  the  first  half  century  of  their  intercourse  with  the  East.  No  doubt,  however,  from 
the  facts  we  have  noticed,  it  was  brought  to  Europe  about  that  time  and  that  the  taste  for 
it  was  beginning  to  spread  in  1660. 

3999.  It  was,  however,  so  rare  a  commodity  in  England  in  1664,  that  the  English 
East  India  Company  at  that  time  bought  two  pounds  two  ounces  of  it,  as  a  present  for  his 
Majesty;  and  it  was  not  imported  direct  from  China,  but  from  Holland.  In  1666,  Lord 
Arlington  and  Lord  Ossery  brought  over  from  the  latter  coimtry  a  quantity,  at  which 
time  it  was  sold  in  England  for  sixty  shillings  a  pound.  The  Dutch  procured  it  from 
Bantam,  then  one  of  the  principal  emporia  of  India,  and  much  frequented  by  the  junks 
or  ships  of  Canton.  But  it  was  scarcely  then  considered  as  an  article  of  commerce ;  for 
in  1667  we  find  that  the  East  India  Company  gave  the  first  order  to  their  agent  at  Ban- 

tam to  send  home  100  lbs.  of  tea  for  the  purpose  of  making  "  presents  to  their  friends  at 
court." 
From  that  time  the  consumption  increased;  and  in  1678,  nearly  5000 lbs.  .were  im- 

ported—  a  quantity,  however,  which  is  now  easily  sold  annually  by  a  single  shop  in 
London.  As  a  proof  of  the  rapidly-increased  demand  for  what  had  become  a  favourite 
article  of  luxury,  about  the  end  of  the  century  nearly  20,000  lbs.  of  tea  were  brought  every 
year  to  England  ;  and  in  twenty  years  more,  the  annual  importation  exceeded  1,000,000 
lbs.  The  present  enormous  consumption  in  England  of  upwards  of  49,000,000  lbs.  annually 
is  perhaps  greater  than  the  quantity  consumed  in  all  the  countries  of  the  world  besides, 
except  China.    The  amount  of  the  duty  on  tea  in  the  year  is  about  4,603,000/. 

Sect.  II. 

TEA  PLANT,  AND  ITS  CULTIVATION. 

4000.  With  respect  to  the  tea  plant  (  Thea,  Linn.)  we  have  until  lately  been  deficient  in 
accurate  information,  as  it  was  only  cultivated  in  China  and  Japan,  coimtries  to  which 
strangers  are  not  permitted  free  access. 

Linna;us  was  induced  to  think  that  there  were  two  species,  one  of  which  pro- 
duced the  black,  and  the  other  the  gi-een  teas  ;  but  later  observations  do  not  confirm  this, 

and  from  various  information  received  concerning  the  tea  plant,  some  botanists  are  of 

opinion  that  the  various  ([ualities  of  teas  de))end  upon  varieties  produced  by  soil,  climate, 
and  the  age  at  which  the  leaves  are  plucked,  as  well  as  upon  the  management  of  theni 
afterwards ;  in  short,  that  a  single  species  has,  like  most  other  useful  plants  long  culti- 

vated, spread  into  several  pennanent  varieties,  two  of  which,  the  black  and  the  green, 
distinguished  by  broad  and  narrow  leaves,  are  chiefly  known  to  us  :  these  grow  in 
different  districts.    When  the  leaves  of  black  and  green  tea  are  expanded  by  hot  water 
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aud  examined  by  the  botanist,  though  a  difference  of  character  is  perceived,  yet  this  is 
not  sufficient  to  authorise  considering  them  as  distinct  species. 

4001.  The  tea  tree  or  shrub  belongs  to  the  class  and  order  of  Monadelphia  Polyandria  in 
the  Linnasan  system,  and  to  the  natural  order  of 
Aurantiaceas  in  the  system  of  Jussieu.  Lately  it 
has  been  made  into  a  new  order,  the  Theasia, 
which  inchides  the  Camellia  and  some  other  plants. 
It  commonly  grows  to  the  height  of  from  three  to 
six  feet ;  but  it  is  said  that  in  its  wild  or  native 
state  it  reaches  to  twent}'  feet  or  more.  In  China  it 
is  cultivated  in  numerous  small  plantations.  In  its 
general  appearance,  and  the  form  of  its  leaf,  fig.  572. 
it  resembles  the  myrtle  ;  the  blossoms  are  white  and 
fragrant,  not  unlike  those  of  the  wild  rose,  but 
smaller,  and  they  are  succeeded  by  soft  green  cap- 

sules, containing  each  from  one  to  three  white  seeds. 
These  capsules  are  crushed  for  oil,  which  is  in 
general  use  in  China. 

4002.  The  tea  tree  does  not  require  a  tropical 
climate,  but  flourishes  best  in  temperate  regions. 

In  China,  where  it  is  indigenous,  the  greatest  part  of  the  tea  grows  between  the 
twenty-seventh  and  thirty-first  degrees  of  north  latitude,  though  the  plant  thrives  to  the 
north  and  south  of  these  parallels.  It  also  grows  in  Japan,  Cochin  China,  Tonquin,  and 
Ava,  and  it  is  raised  without  difficulty  in  our  own  green-houses.  The  part  of  China 
where  the  best  tea  is  cidtivated  is  called  by  us  the  "  tea  country,"  and  consists  of  portions 
of  five  provinces ;  viz.  for  black  tea,  Tokien  and  Canton,  but  more  particularly  the  first, 
where  formerly  European  traders  were  permitted  to  resort,  imtil  the  evils  supposed  to 
arise  from  the  intercourse  with  foreigners  induced  the  Chinese  government  to  restrict  all 
communication  to  a  single  port ;  and  for  green  tea,  Kiang-nan,  Kiang-si,  and  Chi- 
kiang,  but  chiefly  the  first  of  these,  that  beautiful  province  of  which  Nanking  is  the 
capital.    The  worst  teas,  the  bohea,  come  from  Woping,  a  district  in  Canton. 

In  other  parts  of  China,  tea,  though  grown,  is  of  inferior  quality  compared  with  that  of 
the  above-mentioned  provinces,  and  is  raised  for  local  consumption  only,  or  when  of  a 
superior  kind,  it  loses  its  flavour  when  e.'>cported,  like  some  of  the  fine  wines  of  France. 

The  more  northern  part  of  China,  as  Pecheli,  the  metropolitan  province  in  lat.  40°,  is 
too  cold  for  the  successful  culture  of  the  tea  plant;  and  in  the  extreme  southern  parts  of 
China  the  heat  is  too  great.  It  is  not  cultivated  farther  south  than  about  Canton,  where 
a  few  small  plantations  are  to  be  seen.  The  production  of  good  tea  depends  upon  soil 
and  locality  folly  as  much  as  that  of  good  wine;  like  it,  too,  the  produce  varies  according 
to  the  care  with  which  the  crop  is  collected  and  prepared  for  use.  The  quality  of  the 
crop  varies  also,  like  the  vintage,  with  the  nature  of  each  season. 

The  best  green  tea  is  grown  in  the  district  of  Hoey-chow-foo,  the  most  southerly  city  of 
the  province  of  Keang-nan,  and  about  700  miles  from  Canton.  The  soil  in  which  it 
is  reared  is  a  decomposition  of  granite  abounding  in  felspar ;  and  it  is  remarkable  that  it 
is  from  the  same  mineral  the  finest  porcelain  cups  for  drinking  tea  are  manufactured. 
The  black  tea  district  is  about  200  miles  from  Canton. 

4003.  The  cultivation  of  the  tea  plant  requires  great  care.  It  is  raised  chiefly  on  the 
sides  of  hills ;  and  in  order  to  increase  the  quantity  and  improve  the  quality  of  the  leaves, 
the  shrub  is  pruned,  so  as  not  to  exceed  the  height  or  fi-om  two  to  three  feet; much  in  the 
same  manner  as  the  vine  is  treated  in  France.  They  pluck  the  leaves  one  by  one,  select- 

ing them  according  to  the  kinds  of  tea  required;  and  notwithstanding  the  tediousness  of 
the  operation,  each  labourer  is  able  to  gather  from  four  to  ten  or  fifteen  pounds  a  day. 
When  the  trees  attain  to  six  or  seven  years  of  age,  the  produce  becomes  so  inferior  that 
they  are  removed  to  make  room  for  a  fresh  succession,  or  they  are  cut  down  to  allow  of 
numerous  young  shoots. 

In  China  landed  prnperlij  is  very  much  subdivided;  and  tea  is  for  the  most  part  grown 
in  gardens  or  plantations  of  no  great  extent  by  proprietors  little  above  the  rank  of  peasants. 
The  leaves,  being  gathered  by  the  cultivator's  family,  are  immediately  carried  to  market,- 
where  they  are  purchased  by  a  particular  class  of  dealers  who  dry  them,  and  otherwise 
prepare  them  to  be  sold  to  the  "  tea  merchants."  The  latter  complete  the  manufacture, 
sorting  the  teas  according  to  their  qualities,  give  them  a  final  drying,  and  pack  them  up 
in  chests,  which  are  stamped  with  tlie  name  of  the  grower  or  manufacturer,  and  the  mer- 

chant who  makes  them  up. 
4004.  Teas  of  the  finest  flavour  consist  of  the  youngest  leaves;  and  as  these  are 

gathered  at  four  different  periods  of  the  year,  the  younger  the  leaves,  the  higher  flavoured 
the  tea,  and  the  scarcer,  and  consequently  the  dearer,  the  article. 

4005.  Perhaps  one  of  the  most  authentic  accounts  which  we  have  of  the  preparation  of 
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tea  in  China,  is  tliat  which  -was  given  in  evidence  before  the  House  of  Commons,  Sep- 
tember, 1834,  by  Mr.  Reeves,  who  was  for  many  years  the  East  India  Company's  tea inspector. 

"  The  tc.i  plant  in  China  lias  two  distinct  varieties,  if  not  species,  which  respectively  yield  the  blnck  .ind tha  j^rcen  teas.  Tlie  tree  is  an  evergreen.  The  pickings  of  the  leaves  begin  in  about  May,  when  the  plant  is  in 
full  leaf,  but  ready  to  shoot  out  other  leaves.  In  the  black  tea  plant,  the  first  shoot,  or  the  bud  coining  out. 
then  covered  with  air,  forms  the  fine  Jiowery  pekoe.  A  lew  days'  more  growth  makes  the  hair  begin  to  fall off;  the  leaf  then  expadds  and  becomes  the  black-trqffd  pekue.  Some  young  shoots  have  fleshier  and  finer 
leaves,  which  makes  the  Sourhoiig;  the  next  best  leaves  make  the  Campoi  ;  the  next  Congou,  and  the  refuse  and 
inferior  leaves  the  Buheti.  These  are  the  states  in  which  the  black  teas  are  collected  by  the  tea  farmers  ;  and 
some  very  coarse  teas  used  by  the  Chinese  themselves  are  cheaper  than  the  sloe  leaves  could  be  brought  to 
market  in  this  country.  The  tea  of  Woping  in  Canton  is  of  this  character.  There  is  a  greater  difference  in 
the  qualities  of  black  to.is  tlian  of  green. 

"  J'he  varieties  of  green  tea  appe.ir  to  originate,  not  from  the  stagesof  picking,  like  the  black,  but  partly  from difTerence  of  treatment  and  manipulation,  partly  from  difference  of  soil.  A  large  proportion  of  Twankay  is 
the  growth  of  a  different  district  from  that  which  produces  the  Hysons.  When  a  tea  merchant  buys  gieen 
tea  Irom  the  farmer,  he  subjects  it  to  the  following  process  ;  he  sifts  it  tlirough  one  sieve,  which  takes  out  the 
dust,  the  young  liysojt,  and  the  gunpowder,  then  through  another  sieve,  which  passes  the  small  leaf  hyson  of 
commerce  ;  two  other  sieves  successively  take  out  the  second  and  largest  degree  of  size,  and  what  does  not 
pass  the  third  forms  %son-s/rt'n.  The  teas  then  undergo  the  process  of  firing,  in  an  iron  pan,  at  a  great degree  of  beat,  which  gives  the  leaves  a  lighter  twist,  and  brings  them  up  to  their  colour.  The  tea  which 
passes  the  first  sieve  is  then  put  into  a  winnowing  machine,  and  the  pan  blows  the  light  leaf  at  the  farther 
end,  and  the  larger  broken  leaf  at  a  shorter  distance.  The  heavier  teas,  as  the  gunpowder  and  hyson,  fall 
nearer  or  farther  from  the  hopper,  according  to  their  gravity,  and  are  separated  by  the  winnowing  machine. 
When  fairly  made,  the  difl'erence  Ijetween  the  gunpowder  and  the  young  hyson  will  be  this:  the  young  leaf which  takes  the  long  twist  will  form  the  young  hyson,  and  that  which  takes  the  round  twist  will  form  the  gun- 

powder. The  same  mode  of  manufacture  is  pursued  with  respect  to  twankay  tea,  the  tine  leaves  of  which 
make  hyson." 400G.  Another  account  states,  that  the  drying  of  the  leaves  is  begun  in  the  sunshine,  after  which  they  are 
carried  into  houses  erected  for  the  purpose,  with  charcoal  stoves,  each  being  covered  with  a  large  flat  iron 
pan,  on  which,  after  it  is  lieated  to  a  c(!rtain  degree,  a  half  or  three-quarters  of  a  pound  of  the  leaves  are  put, 
and  stirred  about  briskly  with  a  kind  of  brusli,  to  cause  them  to  dry  and  curl  up.  They  are  then  swept  into 
baskets  and  rubbed  or  rolled  between  the  hands  to  curl  them  still  more,  and  again  subjected  to  the  heat  of 
the  stove.  By  repeating  this  process  they  are  made  to  assume  the  appearance  which  we  see.  There  is  some 
difTerence  between  the  modes  of  preparing  the  green  and  the  black  teas ;  but  no  authentic  account  of  this  differ- 

ence has  yet  been  received  in  Britain.  There  is  no  truth,  however,  in  the  report,  that  green  tea  owes  its  colour 
to  being  dried  upon  plates  of  copper,  for  it  is  in  fact  dried  upon  iron  plates.  This  tea  has  been  carefully 
analysed,  and  chemical  tests  do  not  detect  any  copper,  which  would  thus  appear  if  any  existed.  It  has  l>een 
stated  that  some  vegetable  dyes  are  sometimes  used  by  the  Chinese  for  the  green  ;  and  it  is  asserted  that 
they  can  make  either  black  or  green  tea  from  the  same  leaves  ;  but  however  this  may  be,  these  two  kinds  of 
tea  are  mostly  produced  from  different  plants  and  in  different  districts. 

4007.  The  poorer  people  of  China,  wlio  grow  a  little  tea  in  their  own  gardens,  it  is  said,  content  themselves 
with  drying  the  leaves  in  an  iron  kettle  over  a  slow  fire,  shaking  the  kettle  as  the  leaves  dry  and  curl  up,  and 
stirring  them  with  their  hands  ;  when  they  judge  the  tea  to  be  well  done,  they  pack  it  in  baskets,  and  hang 
it  in  the  roofs  of  their  cottages.    It  is  not  used  imtil  it  has  been  kept  a  twelvemonth. 

Sect.  III. 

VABIOUS  KINDS  OF  TEA  IMPORTED. 

400S.  The  following  is  a  list  of  the  various  kinds  of  tea  usually  imported  into  this  country  from  China,  with 
a  statement  of  the  prices  paid  for  them  at  Canton,  beginning  with  the  lowest  qualities. 

Black  Teas. 

Bohea  of  Woping  or  Canton 
Bohea  of  Tokein 
Congou 
Campoi  congou 
Souchong  . 
Ankoi  souchong 
Orange  pekoe 
Caper 
Fine  flowery  pekoe 

s. 
from  0 _  0 d.  s.  d. 

6  to  0  7 
9  to  0  10 

0  11  to  I  0 0  II  to  1  2 
0  10  to  1  10 
0  9  to  1  0 
1  0  to  1  4 
0  10  to  1  0 
1  10  to  3  2 

Green  Teas. 
Twankay 

Hyson  skin  . Young  hyson 

Hyson Imperial  gunpowder 
Pearl  gunpowder  . 

from  0 

—  0 

_  ! 
_  1 
_  1 

—  I 
rf.  s. 

9  to  I 
9  to  I 2  to  1 
8  to  2 

9  to  2 
9  to  2 

These  names  are  corruptions  of  Chinese  words;  but  though  they  are  not  the  terms 
employed  by  the  Chinese  themselves  in  their  transactions  with  each  other,  they  are  well 
understood  by  them  in.  tlieir  dealings  with  Europeans.  Sir  George  Staunton  informs  us 
that  the  names  Bohea,  Congou,  and  Souchong,  are  not  given  by  the  Chinese,  who  merely 
describe  these  teas  as  inferior,  middling,  and  superior.  These  varieties  necessarily 

graduate  into  each  other  ;  and  some  have  supposed  that  it  must  be  impossible  to  distin- 
guish them  always  by  the  taste  ;  but  experience  has  shown,  tliat  those  whose  business  it 

is  to  taste  and  discriminate  teas  at  the  sales  acquire  the  power  of  distinguishing  pretty 
correctly  the  various  sorts  ;  sometimes  by  the  smell  alone,  or  when  that  is  not  sufficient, 
by  the  infusion. 

It  is  said  that  in  the  catalogues  of  the  Chinese  merchants  there  are  at  least  one  hundred 

and  fifty  names  of  teas  ;  but  many  of  these  express  the  same  sort,  and  others  are  invented 
to  impose  upon  foreigners.  Some  of  these  tens  are  of  so  delicate  a  kind,  such  as  the  true 
imperial  tea,  that  their  flavour  would  be  destroyed  by  a  sea  voyage,  and  hence  they  arc 
never  brought  to  us.  _  .    „  .  . 

The  following  brief  description  of  the  various  sorts  of  tea  usually  known  m  Britain 
may  interest  the  reader. 

4009.  BnhcM.  This  is  so  called  from  the  district  (the  Wo-ee-hills  in  Fckien,  the  great 

country  for  black  tea),  where  it  is  principally  grown.  It  is  of  two  kinds,  that  of  Fokien, 
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■which  is  nearly  as  good  as  congou ;  and  that  of  Woping  or  Canton,  which  is  the  lowest 
quality  of  tea  in  the  European  markets.  The  last  consists  of  the  coarsest  and  oldest  of 
the  leaves,  often  the  refuse,  and  on  this  account  is  the  most  liable  to  be  adulterated  both  in 
China  aud  in  this  country  ;  it  is  said  to  be  but  little  used  in  London,  being  mostly  sent 
into  the  country  ;  it  is  of  a  blackish  cast,  and  yields  a  deep  yellow  infusion. 

4010.  Congou  (cong-fou,  "made  with  care").  The  consumption  of  this  black  tea  in 
England  very  much  exceeds  that  of  any  other  variety.  Its  infusion  is  lighter  than  that 
of  bohea ;  the  best  kind,  the  Campoi  congou,  has  a  very  agreeable  flavour  :  but  the 
cheaper  kinds  somewhat  resemble  bohea,  and  are  probably  often  mixed  with  it. 

4011.  Souchong  {se-ou-chong,  "a  very  little  sort").  This  was  formerly  much  imported, and  is  still  so  to  a  certain  extent ;  but  it  is  said  that  some  of  the  finer  kinds  have  of  late 
almost  disappeared  from  the  English  market,  without  any  cause  being  assigned,  and  that 
the  finer  congou  is  often  sold  for  it.  Its  infusion  is  of  a  greenish  colour,  and  it  has  an 
agreeable  flavour. 

4012.  Pekoe. — The  class  of  teas  which  bears  the  name  of  Pekoe  (pe-koio,  "  white  leaf 
bud  ")  is  the  finest  of  black  teas.  The  flowery  pekoe  consists  of  the  early  buds  of  the  best 
tea  plants,  and  are  sometimes,  in  parcels  intended  for  presents,  intermixed  with  flowers 
supposed  to  be  those  of  the  fragrant  olive,  which  is  discoverable  in  the  form  of  small 
white  particles;  its  infusion  is  light,  inclining  to  green,  has  a  violet  scent,  and  very 
agreeable  flavour.  This  tea  is  more  common  in  Russia  than  in  England,  being  chiefly 
the  produce  of  the  north  of  China  ;  with  us  it  is  little  used  except  for  flavouring  other 
teas. 

4013.  Twankay. — This  is  the  coarsest  of  the  green  teas,  and  is  little  used  in  this  country, 
except  by  the  lower  classes.  It  is  said  to  be  the  growth  of  a  different  district  from  the 
hyson.     Singh  is  very  similar  to  twankay. 

4014.  Hi/son. — The  hysons  are  the  sorts  of  green  tea  most  usually  employed.  When 
good,  the  infusion  is  a  fine  green,  with  a  decided  flavour.  Hyson  s/dn  consists  of  the 
inferior  leaves  of  the  hyson  separated  in  the  manufacturing. 

4015.  Gunpowder  tea. — This  is  the  best  of  the  hyson  or  green  teas,  and  is  so  named  from 
the  smallness  and  roundness  of  the  grain.  It  consists  of  the  first  leaves  of  the  vernal  crop 

of  the  green  tea  plant.  "What  is  brought  to  England  is  not  mixed  with  the  flowers  of  any other  plant  like  the  pekoe ;  but  some  of  the  finest  green  teas  imported  by  the  Russians 
possess  this  admixture.  What  is  sold  for  gunpowder  tea  by  many  grocers  is  only  hyson 
of  a  small  grain  ;  and  the  latter  is  often  employed  to  adulterate  gxmpowder  tea.  Real 
gunpowder  tea  should  have  a  small,  bright,  well-curled  leaf  and  a  very  fine  flavour. 

Several  other  kinds  of  tea  than  those  just  mentioned  are  to  be  met  with  in  lists  of  teas 
kept  in  shops  ;  but  th^se  consist  chiefly  of  mixtures  of  teas  of  various  sorts,  and  are 
scarcely  to  be  considered  as  actual  varieties  :  the  dealers,  there  is  reason  to  believe,  pro- 

ducing most  of  them  for  their  customers,  according  to  the  demand,  or  their  skill  and  ideas 
of  profit.  It  is  probable,  likewise,  that  in  future  considerable  alterations  may  take  place 
in  the  varieties  and  classification  of  teas  ;  and  that  the  late  endeavoui-s  to  gi-ow  tea  in 
other  parts  of  the  world,  and  the  discoveries  of  wild  tea  in  our  lately  acquired  province 
of  Assam,  may  tend  to  this  effect. 

4016.  Besides  the  above  teas'  in  common  use  in  Britain,  some  other  less  known  varieties 
are  occasionally  imported.  Among  these  are.  Padre  tea,  a  very  highly-flavoured  souchong, 
made  up  in  pound  packets ;  Caper  Souchong  scented,  made  up  in  the  form  of  balls, 
and  imported  chiefly  in  small  boxes ;  Cowslip  Hyson,  tea  scented  by  the  admixture  of 
scented  berries,  that  give  it  a  cowslip  flavour,  &c. ;  Ankoy  teas  grown  in  An-khe :  these, 
though  they  resemble  the  teas  of  Canton,  are  inferior  and  cheaper.  They  are  supposed 
to  be  gathered  from  wild  tea  plants,  with  which  whole  districts  in  China  are  covered. 

4017.  Senerul  plants,  it  is  said,  are  employed  by  the  Chinese  in  giving  a  perfume  and 
favour  to  teas ;  as  the  leaves  of  Olea  fragrans.  Camellia  sesanqua,  Polygala  thurans, 
Rhamnus  thurans,  &c.  It  appears  that  different  tea  farms  in  China  produce  teas  of 
various  qualities,  in  the  same  manner  as  wine  is  prepared  of  different  degrees  of  perfec- 

tion according  to  the  vines  and  skill  of  the  manufacturer.  These  are  often  mixed  by  the 
Ilong  merchants,  or  their  agents,  to  make  up  the  marketable  quality. 

Sect.  IV. 

CHEMICAL  ANALYSIS  OF  TEA,  AND  ITS  MEDICAL  EFFECTS. 

4018.  Few  things  have  been  more  exclaimed  against  than  the  drinking  of  tea,  the  con- 
stant practice  of  which  has  been  proclaimed  to  be  injurious  to  the  nerves,  and  debilitating to  the  constitution  ;  yet  the  use  of  this  beverage  continues.  It  has  been  attempted  also  to 

be  shown,  that  it  is  a  useless  article  of  diet  to  the  poor,  as  being  devoid  of  nutriment,  except it  may  be  contained  in  the  milk  and  sugar  used  with  it  ;  yet  some  explanatiou  is  neces- 
sary to  account  for  the  great  partiality  of  all,  particularly  of  the  poor,  for  tea.  Liebig 
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observes  :  "  We  shall  certainly  never  be  able  to  discover  how  men  were  led  to  the  use  of 
the  hot  infusion  of  the  leaves  of  a  certain  shrub  (tea),  or  of  a  decoction  of  certain  roasted 
seeds  (colfee).  Some  cause  there  must  be,  which  would  explain  how  the  practice  has 
become  a  necessary  of  life  to  whole  nations."  General  experience  has  proved  that  it  is  a 
valuable  diluent,  and  particularly  useful  at  the  commencement  of  febrile  complaints,  and 
being  of  a  slightly  sedative  and  astringent  quality,  it  is  allowed  to  be  peculiarly  refreshing 
after  great  fatigue.  Upon  the  whole,  it  is  not  shown  by  facts,  that  its  effects  upon  the 
human  constitution,  when  used  in  moderation,  are  of  that  injurious  tendencj'  that  has  been 
so  frequently  alluded  to  ;  on  the  contrary,  there  is  no  doubt  that  among  the  lower  classes 
in  particular,  its  substitution  for  stronger  stimulants  has  been  extremely  beneficial,  and 
that  its  character  has  risen  of  late  in  the  medical  profession.  It  is  perhaps  less  proper  for 
breakfast,  than  for  an  evening  refreshment ;  and  it  is  not  advisable  to  allow  it  as  a  constant 
morning  meal  for  young  people,  who  require  something  more  nutritive.  Strong  green  tea, 
however,  has  remarkable  and  injurious  effects  on  certain  constitutions,  producing  tremor, 
distressing  feelings,  and  sleeplessness  when  taken  at  night ;  hence  it  has  been  employed 
by  ardent  students  to  resist  the  desire  for  sleep. 

4019.  Tea  when  chemically  analysed  is  found  to  contain  woody  fibre,  mucilage,  a  consi- 
derable quantity  of  the  astringent  principle  or  tannin,  a  narcotic  principle,  which  is  per- 

haps connected  with  a  peculiar  aroma.  The  tannin  is  shown  by  its  striking  a  black 
colour  with  sulphate  of  iron,  and  is  the  cause  of  the  dark  stain  which  is  always  fomied 
when  tea  is  spilt  upon  buff-coloured  cottons  dyed  with  iron.  Irately  a  crystallisable  and 
salefiable  constituent  has  been  found  in  tea,  which  has  been  called  Theine,  and  is  supposed 
to  be  identical  with  Caffeine,  one  of  the  constituents  of  coffee.  Theine  exists  in  tea  in 
combination  with  tannin  or  tannic  acid,  forming  tannate  of  theine,  and  is  extracted  by 
hot  water,  but  precipitates  on  the  water  cooling.  Liebig  has  conjectured  that  theine,  from 
its  containing  nitrogen  in  its  composition,  and  by  its  combination  with  oxygen  and  the 
elements  of  water  yielding  tmiriixe,  the  nitrogenised  compound  peculiar  to  bile,  may  con- 

tribute to  the  formation  of  that  secretion,  and  hence  may  perform  an  important  part  in  the 
function  of  nutrition.  If  this  conjecture  should  prove  well  founded,  it  may  account  for 
this  liquid  appearing  to  possess  more  nutritive  property  than  has  been  supposed  ;  why  tea 
so  often  satisfies  the  poor  as  a  substitute  for  animal  food  ;  and  why  females  and  literary 
persons  who  take  little  exercise  manifest  such  partiality  for  it ;  and  it  would  likewise 
show  why  none  of  the  substitutes  for  tea  which  have  been  tried  have  been  found  equal  to 
it,  being  deficient  in  the  theine.  It  does  not  appear  quite  certain  whether  green  or  black 
teas  contain  the  greatest  quantity  of  the  astringent  principle  or  tannin  ;  for  the  analysis 
of  Sir  H.  Davy  gave  most  to  black  tea,  whereas  that  of  Mr.  Brande  ascribes  the  most 
to  the  green  ;  the  latter  opinion  is  most  generally  received,  though  it  is  probable  that  the 
composition  of  both  kinds  of  tea  varies  considerably  in  this  respect 

Sect.  V. 

ADULTERATION  OF  TEA. 

.  4020.  Chinese  tea  has  frequently  been  adulterated  in  this  country  by  the  admixture  of  the 
dried  leaves  of  certain  plants.  The  leaves  of  the  sloe,  white  thorn,  ash,  elder,  and  some 
others,  have  been  employed  for  this  purpose.  Other  plants  have  likewise  been  mentioned, 

as  the  leaves  of  speedwell,  wild  germander,  black  currants,  syringa,  purple-spiked  willow 
herb,  sweet  briar,  and  cherry  tree.  Some  of  these  are  harmless  ;  others  are,  to  a  certain 

degree,  poisonous  ;  and  the  latter  are  the  leaves  of  all  the  varieties  of  the  plum  and  cherry 
tribe,  to  which  the  sloe  belongs. 

Adulteration  by  means  of  these  leaves  is  by  no  means  a  new  species  of  fraud;  and 
several  acts  of  parliament  from  the  time  of  George  II.  have  been  passed  specifying  severe 

penalties  against  those  guilty  of  the  offence,  which,  notwithstanding  numerous  convictioas, 
continues  to  the  present  time. 

To  .such  an  extent  had  this  illicit  practice  been  carried,  that  it  has  been  officially  stated  in  a  parliamentary 
reiiort  that  upwards  of  four  millions  of  pomids  weight  of  dried  leaves  were  used  aininally  to  mix  with  tea. 
A  patent  was  even  taken  out  for  the  prefiaratiou  of  Briti.sh  leaves  .as  a  substltiUo  for  tea.  and  extensive 
works  were  erected  for  the  manufacture:  bnt  it  was  soon  discovered  that  the  leaves  so  prepared  lomid 
their  way  to  the  grocers,  who  era|)loyed  them  in  adulterating  foreign  tea,  upon  which  the  manufacture  was 

'"Ft'iTlnMio  means  easy  to  detect  adulterations  of  this  kind.  The  host  mode  is  to  employ  the  knowledge  of 
the  botanist  by  moistening  and  spreading  out  carefully,  and  drying  fl.at  the  suspected  leaves,  and  then  com- 

i)aring  their  form  with  that  of  genuine  tea  leaves.  Tlio  leaves  ol'  the  sloe  are  not  qmte  so  long,  a  little roomier  in  their  form,  and  not  so  deeply  serrated  or  notched  ;  but  their  general  resemblaiice  is  so  nearlj  that 
of  tea  leaves,  that  few.  except bot.inists,  could  distniguish  them  ;  tlieir  astnngency  is  greater  '^^'f]^'^'^}°l^^^';, 
and  though  the  leaves  are  poisonous,  thiit  is  not  the  case  witli  the  friiit,  which  has  been  used  to  adulterate 

''"■irhese'liaves  are  not  the  only  poisonous  substances  used  ;  from  the  evidence  given,  it  appears, 
attempt  to  imitate  green  tea,  venligris,  and,  what  is  worse  carbonate  of  copper,  a  strong  i;"V^°  '•.  "'^ 
employed  to  give  the.n  the  colour  of  genuine  green  tea.    1  he  carbonate  of  copper  may  be  d-^^tc<;'ed 
an  infusion,  and  putting  some  Into  water  impregnated  willi  sulphuretted  hydrogen  ;  the  water  will  acquire  a 
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black  colour  if  this  salt  be  present ;  but  no  change  will  happen  if  genuine  green  tea  is  used  ;  we  have  already staled  that  it  contains  no  copper. 

Kreeu  i  ml  black  teas,  are  disposed  of  in  this  way.  It  is  well  known  tliat  vast  quantities  of  bol  ea  are  im- 
norted  and  as  very  little  of  this  tea  is  met  with  in  the  shops  of  London,  n  is  concluded,  and  we  believe  not 
w"thout  good  reason,  that  it  is  extensively  mixed  with  congou.  At  present,  there  appears  to  be  no  method  of 
Kuarding  agidnst  these  frauds  but  by  purchasing  teas  of  the  most  reputable  dealers  ■ 
40"l  The  Chinese  mantifnctarers  themselves  sumelimes  employ  means  oj  ariulteratmg  Iheii  tens;  and  it 

is  said  that  they  dry  vast  quantities  of  the  leaves  of  various  trees  for  this  purpose,  borne  tea  was  brought  to 
this  country  from  Sincapore,  which  was  found  to  be  mixed  with  other  leaves  ;  and  this  tea  had  been  carried 
to  Sincapore  in  Chinese  junks.  Similar  frauds  had  been  practised  previously  ;  but  when  discovered  by  the 
East  India  Company,  who  kept  skilful  inspectors  for  the  purpose,  such  teas,  when  discovered,  were  never 
offered  lor  sale,  but'were  destroyed. 

Sect.  VI. 

CONSUMPTION  OF  TEA. 

4022.  The  following  statement  of  the  consumption  of  tea  in  Europe,  America,  and  the 
colonies,  is  believed  to  come  near  to  the  truth. 

lbs. 
United  States        .         .  10,000,000 
^  w'"!  ,  1,500,000 West  Indies       .  J 
British  India         .         .  1,000,000 
Australia     .         .         .  250,000 

This  vast  quantity  of  the  leaves  of  a  foreign  plant,  imported  in  most  instances  from  a  distance  of  lifteen 
thousand  miles,  m.iycost  in  China,  in  round  numbers,  about  four  millions  sterling  ;  and  the  total  cost  to  the 
consumers,  including  duty,  may  be  .ibout  sixteen  millions.  The  Chinese,  .and  the  other  Oriental  nations, 
use  scarcely  any  but  black  teas.  In  Britain,  the  black  tea  consumed  is  to  the  green  as  five  to  one.  The 
Americans,  on  the  contrary,  use  in  gener.-il  two  parts  of  green  to  one  of  black.  The  English  in  Bengal  and 
Australia  use  little  else  than  green  ;  and  at  Bombay  and  Madras  they  drink  chieny  black  tel.  In  Holland, 
more  black  tea  is  used  tlian  green  ;  and  in  Russia  the  consumption  is  almost  all  of  black. 

lbs. 
Great  Britain  .  .  43.000,000 
Russia  .  .  .  6,.'j0O,GO0 Holland  .  .  .  3,000,000 
Germany  .  .  .  2,(100,000 
France        .         .•        .  2.'i0,000 

Sect.  VIL 

purchase  of  and  keeping  tea. 

4023.  Tea  should  be  chosen  by  the  agreeableness  of  its  odour,  and  as  whole  as  possible, 
in  order  that  it  may  be  easily  examined  as  to  its  leaf ;  and  the  greatest  care  should  be 
taken  that  it  has  not  been  exposed  to  the  air,  which  destroys  its  flavour. 

The  method  employed  by  the  Chinese  to  prevent  this  is  extremely  ingenious  and  effectual.  It  is  i,VelI 
known  that  it  is  brought  from  China  in  boxes  termed  tea-chests,  made  of  thin  hard  wood,  and  lined  with 
extremely  thin  lead,  tlie  method  of  making  which  is  as  follows  :  —  A  man  sits  on  the  floor  with  a  large  stone 
slab  before  him,  and  a  movable  flat  stone  on  its  edge.  His  fellow  workman,  who  stands  by  his  side,  pours  .1 
small  quantity  of  melted  lead  on  the  slab,  and  the  first  workman  instantly  dashes  down  the  movable  stone 
on  the  melted  lead,  which  presses  it  out  into  a  fiat  and  thin  plate,  which  he  immediately  removes  from  the  sl.ib  ; 
the  rough  edges  of  these  plates  are  then  cut  off,  and  they  are  soldered  together  for  use.  Considerable  dexterity 
is  probably  necessary  in  tills  operation,  which  does  not  appear  yet  to  be  imitated  in  this  country.  The  tea- 
chests  are  remarkably  strong,  from  the  great  toughness  of  the  wood,  the  manner  in  which  their  corners  are 
joined,  and  their  being  pasted  over  with  paper.  When  eniptied,  they  are  sold  by  the  grocers,  and  foria 
remarkably  cheap  and  convenient  packing  rases  for  various  purposes. 

Sect.  VIII. 

CULTIVATION  OF  TEA  IN  OTHER  COUNTRIES  THAN  CHINA. 

4024.  It  had  long  .since  occurred  io  intelligent  per.ions  that  it  would  be  desirable  we  should 
nut  be  wholly  dependant  upon  so  singular  a  nation  as  the  Chinese  for  tea,  which  has  now 
really  become  an  article  of  necessity.  Trials  made  in  several  other  countries  proved  that 
the  tea  plant  might  be  easily  cultivated,  the  climate  required  not  being  tropical. 

From  the  variety  of  climate  in  that  extensive  portion  of  China  where  it  grows,  the  tea 
;  plant  would  not  appear  to  be  a  very  delicate  shrub,  and  there  does  not  seem  to  be  any 
1  reason  why  it  might  not  be  raised  in  some  of  our  colonies,  among  which  may  be  found 
1  every  variety  of  climate. 

402.5.  In  ITO,"?  Lord  Macartney  procured  some  tea  plants  from.  China,  and  .sent  them  to 
Bengal ;  and,  at  various  times,  experiments  have  been  made  with  respect  to  the  cultivation 
of  the  tea  plant  in  India,  for  which,  in  many  parts,  particularly  in  the  Nepaul  country, 

I  the  climate  and  soil  appear  favourable. 
Mr.  Roylc,  in  his  "  Illustrations  of  the  Natural  History  of  the  Himala  and  Cashmere,"- 

1  has  publi.shed  much  collected  information  respecting  the  tea  plant,  and  upon  the  conditions 
'  which  relate  to  the  vegetation  and  the  cultivation  of  these  plants  in  China  :  and,  from  the 
<  whole,  the  author  concluded  that  in  the  Himala  country,  wliere  so  great  an  analogy  exists 
in  latitude,  elevation,  soil,  climate,  and  the  course  of  the  seasons,  as  well  as  considerable 
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identity  of  vegetation,  there  eannot  be  a  doubt  of  success  in  introducing  the  cultivation  of 
tea,  with  the  strongest  probability  of  all  its  properties  remaining  unimpaired. 

Under  Lord  AVilliam  Bentinck,  a  comuiittee  was  formed,  in  1834,  for  the  purpose  of 
studying  the  subject,  and  attempts,  partly  successful,  were  made  to  visit  the  tea  districts 
of  China,  in  order  to  collect  information,  from  which  sanguine  hopes  were  entertained 
that  in  many  parts  of  India  tea  might  be  raised  in  considerable  quantity. 

4026.  Bui  attention  was  turned  vwre  particularly  to  this  object  by  the  discovery  in  1834  that  the  tea  plant 
was  indigenous  in  Upper  Assam,  a  district  lliat  had  lately  been  coiuniereil  from  the  Burmese,  and  which 
adjoins  the  Chinese  province  of  Yunnan,  where  tea  is  cidtivated.  Mr.  Bruoe,  Mr.  Wallich,  and  Mr.  Grif- 

fiths, eminent  Ijotanists,  were  commissioned  by  the  government  of  India  to  explore  this  country,  and  their 
report  confirmed  the  accounts  that  had  been  given.  The  tea  plant  was  found  growing  wild  through  an 
extent  of  thirty  or  forty  miles  in  Assam,  and  was  used  by  some  of  the  native  triljcs.  Accordingly,  active  steps 
were  talsen  for  forming  experiments  on  a  consideral)le  scale  to  cultivate  tea  in  this  district ;  and  the  result 
appears  to  promise  ultimate  success.  The  wild  tea  shrubs  llourish  in  Assam  in  woods  or  jungles,  where'they 
are  protected  by  the  larger  trees,  and  appear  to  prel'er  a  moist  situation.  Some  of  these  jungles  have  been converted  into  tea  plantations,  by  clearing  away  much  of  the  trees,  and  planting  branches  of  the  tea  slirubs. 
Some  native  Chinese  have  likewise  been  procured,  who  are  conversant  with  the  manner  of  gathering  and 
preparing  the  leaves  for  use. 

Samples  of  Assam  tea  have  been  sent  to  this  country  ;  and  having  been  placed  in  the  hands  of  several 
public  bodies  and  private  individuals,  they  have  been  reported  favourably  upon  ;  there  is,  therefore,  every 
prospect  that,  in  tiie  course  of  time,  a  considerable  supply  may  be  obtained  from  this  source.  It  does  not 
appear  easy  at  i>resent  to  compare  this  tea  with  that  of  China,  on  account  of  the  novelty  of  the  discovery, 
which  will  require  much  experience  to  render  very  available.  The  tea,  although  evidently  the  genuine 
plant,  does  not  appear  to  correspond  exactly  with  any  of  the  Chinese  teas,  whether  from  some  slight  dif- 

ference in  the  cultivation  of  the  shrub,  or  in  the  curing  of  the  leaves,  but  it  is  said  to  be  most  analogous  to 
souchong;  of  course  the  quality  must  vary,  like  the  teas  of  China.  The  specimens  yet  imported,  having 
been  considered  chiefly  as  objects  of  experiment  and  curiosity,  and  consequently  sold  at  a  high  price,  it  is 
impossible  as  yet  to  form  an  idea  of  how  far  this  acquisition  may  render  us  independent  of  China  ;  time  and 
much  experience  will  be  necessary  to  solve  this  problem.  In  the  meantime  the  circumstance  is  highly 
interesting,  particularly  since  Assam  is  a  hilly  country,  where  the  climate  is  excellent  and  temperate,  and 
possesses  a  great  variety  of  beautiful  and  picturesque  situations.  Several  varieties  of  the  silkworm  are  like- 

wise f(}und  indigenous  in  it. 
4027.  Manii  attempts  have  been  made  by  other  European  nations  to  eullinate  the  tea  plant  in  their  colonies, 

with  the  assistance  of  Chinese  labourers,  but  hitherto  without  much  profitable  result.  The  difficulty  pro- 
bably does  not  consist  so  much  in  finding  a  suitable  soil  and  climate,  as  from  the  high  price  of  human  labour, 

and  the  great  trouble  and  expense  of  collecting  and  preparing  the  leaves.  Tea  has  been  cultivated  in  Brazil, 
Carolina,  Louisiana,  and  Rio  Janeiro  ;  and  the  Dutch  have  grown  a  good  deal  in  Java. 

'102R.  Tlie  cultivation  of  the  tea  plant  in  England  is  perhaps  not  likely  to  be  attended  with  any  advantage 
further  than  as  a  matter  of  curiosity.  Both  the  green  and  black  tea  plants  have  been  grown  m  England. 
The  gricen  tea  plants  are  more  hardy  than  the  black  in  this  climate,  being  kept  out  in  the  open  air  with  little 
protection  during  the  winter,  as  at  Kew,  and  Messrs.  Loddiges,  and  even  as  far  north  as  Forfar.  The  black 
tea  plant  is  more  tender,  and  is  unable  to  stand  unprotected  the  cold  of  an  English  climate.  The  leaves  of  the 
green  tea  plant  grown  in  England  are  larger  than  those  of  the  black  tea. 

Sect.  IX. 

PLANTS  EMPLOYED  AS  SUBSTITUTES  FOR  TEA. 

4029.  Various  plants  are  employed  in  different  countries  as  a  substitute  for  the  tea  tree  of  China.  In  New 
Granada,  they  use  Alstonia  theqformis,  said  to  be  equal  to  the  Chinese  tea ;  in  North  Ameria,  Gaiillheria  pro- 
cumbens  and  Ilex  Gongunha  ;  in  Mexico,  Psoralen  glanriulosa  ;  in  New  Holland,  Correa  alba  ;  in  Kamts- chatka,  Pedicularis  limala.  The  leaves  o{  Lantana  marrophylla  are  said  by  Martius  to  atford  an  infusion 
that  has  exhilarating  properties,  and  which  is  dnmk  as  an  exciting  beverage  in  Brazil. 

4030.  Of  these  perhaps  the  nuist  remarkable  is  the  Ilex  Paraguensis,  or  tea  tree  of  Paraguay,  nearly  peculiar 
to  that  country,  and  called  there  Ycrva  matd,  the  latter  term  being  the  name  of  a  p.irticuhir  kind  of  tea-pot, 
from  the  spout  of  which  with  a  strainer  the  hot  infusion  is  imbibed.  This  tree  grows  wild,  and  in  great 
abundance  in  the  den,se  forests  in  the  northern  and  eastern  parts  of  Paraguay,  and  is  an  evergreen  about  the 
size -of  the  common  orange  tree,  the  leaf  not  unlike  that  of  Chinese  tea.  There  is  also  a  better  sort,  called 
caamine  produced  by  the  Jesuit  mission  from  cultivating  the  wild  sort.  When  the  leaves  are  gathered,  they 
aredried  at  the  fire,  and  packed  into  hide  bags  containing  200  lbs.  each.  The  use  of  this  beverage  appears  to  have 
been  known  to  the  aboriginal  inhabitants,  .and  to  have  been  commimic.ited  to  the  Spaniards.  It  is  not  only 
employeil  in  Paraguay,  where  it  is  in  universal  use,  but  it  is  transported  to  La  Plata,  Peru,  Quito,  and  Chill ; 
in  short  all  over  the  countries  in  America  formerly  belonging  to  Spain,  where  the  inh.ibit.ints  .ire  parsmn- 
ately  fond  of  it,  and  drink  it  at  all  hours  of  the  day.  Some  mix  sugar  with  it ;  others  lemon  juice  ;  .and  it  is 
said  that  five  millions  of  pounds  are  .mnnally  produced  in  Paraguay.  It  appears  to  h.ave  a  sed.ative  olToct, 
and  like  substances  of  this  kind,  produces  b.aneful  effects,  if  too  much  indulged  in.  Kotzebue  sUtcs  that  it is  used  in  Chili  alone  to  the  amount  of  1,000,000  dollars  .annually.  .    ,    ,  . 
4031  Sevcr.al  British  plants  have  been  recommended  as  substitutes  for  tea,  particularly  in  cases  where  the 

Chinese  did  not  agree  with  the  constitution;  sage,  balm,  and  mint  have  been  employed.  Dr.  Withering 
recommends  the  leaves  of  the  diffiTent  species  of  rose  trees,  and  of  black  thorn,  which,  when  dried,  he 
esteems  one  of  the  best  substituti  s  for  tea  that  h.is  yet  been  tried  ;  he  observes,  that  the  first  tender  lp.ives  of 
the  whortle  berries  (  Vaccinium  wyriilhis)  can  scarcely  be  distinguished  from  real  tea,  when  properly  gathered, 
and  dried  in  the  sh.ade.  None  of  tliese,  however,  can  be  said  to  h.tve  all  the  properties  of  tea  ;  and  they  are 
too  imperfectly  known  to  be  depended  upon. 

Sect.  X. 

USE  OF  TEA  IN  DIFFERENT  NATIONS. 

4032  This  leverage  has  been  used  by  the  Chinese  from  time  immemorial  In  the  reign 

of  the  emperor  Fitzong,  who  ascended  the  throne  in  the  year  of  Christ  724,  or  above 

eleven  centuries  a"-o,  tea  was  subjected  to  a  tax,  which  the  Chinese  historians  inform  us 

was  loudly  complained  of  by  the  people  as  a  grievous  oppression  because  it  fell  on  a 

"  vccessnni  of  life"  We  have  a  distinct  notice  of  the  use  of  tea  in  China  by  the  Arabian 

travellers  W'ahat  and  Abuzaid,  who  visited  that  country  a.d.  851. 
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4033.  The  Chinese  drink  their  tea  witliout  milk  (wliich  is  entirely  an  European  addi- 
tion), and,  in  general,  without  sugar.  They  threw  some  tea  into  a  cup,  and  pour  boiling 

water  over  it ;  they  cover  the  cup  with  a  sliallow  saucer,  and  let  it  rest  some  time.  After 

it  has  stood  sufficiently,  they  pour  the  clear  liquid  into  the  saucer,  and  di-ink  it  as  hot  as 
possible,  which  is,  indeed,  their  practice  with  every  kind  of  beverage.  The  tea  used  by 
the  Chinese  grandees  consists  of  entire  leaves,  and,  therefore,  the  extract  is  perfectly 

limpid. — Dr.  Mayer's  Voyage. 
The  Chinese  also  sometimes  beat  up  the  yolk  of  new-laid  eggs  with  sugar,  and  mix  this 

with  their  tea,  which  is  an  excellent  addition  for  travellers.  They  say  we  suffer  the 
water  to  remain  too  long  upon  the  tea,  which  causes  it  to  extract  a  bitter  portion. 

Its  use  extends  to  all  classes  :  the  mandarin  in  his  palace  and  the  labourer  in  the  field 
are  equally  accompanied  by  the  kettle  and  the  tea-pot ;  and  to  handle  the  cups  with 
elegance  and  the  service  of  the  beverage  forms,  as  with  us,  an  essential  part  of  female 
education.  The  Chinese  take  it  at  all  times  throughout  the  day  as  a  common  beverage, 
and  they  likewise  introduce  it  as  a  refreshment  to  regale  their  friends.  The  tea-pot 
forms  even  an  important  part  of  the  equipage  of  the  traveller,  and  for  those  who  have  not 
time  nor  convenience  to  prepare  their  own  tea,  booths  are  erected  for  its  preparation  and 
sale  on  every  great  road.  The  higher  classes  use  only  the  finest  teas,  and  are  particularly 
careful  in  its  preparation,  but  the  lower  ranks  employ  tea  often  of  execrable  quality,  and 
even  substitute  for  it  the  leaves  of  other  plants. 

The  Japanese,  it  is  said,  prepare  and  drink  their  tea  in  the  same  manner  as  is  done  in 
China,  but  we  have  had  no  accurate  information  respecting  them  of  late. 

4034.  Tea  is  also  used  among  several  other  nations  of  Asia.  The  Tonquinese  and 
Cochin-Chinese  grow  tea,  but  import  the  best  qualities  from  China.  In  Camboja  and 
Siam  there  is  also  a  considerable  consumption  of  tea  imported  in  Chinese  junks,  and 
it  has  been  lately  imported  into  England  from  the  last-named  country.  The  Burmese 
are  also  tea  consumers  ;  they  import  it  from  the  neighbouring  Chinese  province  of 
Yunnan,  in  parcels  of  a  globular  form  ;  but,  exclusive  of  this,  the  Burmese  aave  a  genuine 
native  tea.    Tea  is  also  grown  in  Java,  and  a  good  deal  of  this  is  imported  into  Holland. 

The  natives  of  Hindostan,  Persia,  Arabia,  and  Turkey,  are  not  unacquainted  with  the 
use  of  tea,  but  have  recourse  to  it,  for  the  most  part,  only  for  its  supposed  medicinal 
virtues.  According  to  the  account  given  by  Sir  A.  Burnes,  the  Turcomans  of  Trans- 
oxiana  and  the  neighbouring  countries  are  amongst  the  greatest  consimiers  of  tea.  It  is 
conveyed  by  Chinese  caravans  through  the  routes  of  Yarkand  and  Badakhshair,  and  there 
purchased  by  Moslem  merchants  who  forward  it  to  Bokhara. 

A  singular  preparation  of  tea  is  in  use  among  the  Tartar  tribes  from  the  borders  of 
Russia  to  the  eastern  ocean.  Partly  for  the  purpose  of  rendering  tea  leaves  more  portable 
and  to  preserve  them,  they  are  moistened  with  some  slightly  glutinous  fluid,  and  then 
pressed  into  moulds,  from  which  they  take  the  form  of  small  bricks.  To  use  it  they 
scrape  off  a  portion  of  this  brick  and  boil  it  with  butter,  flour,  milk,  and  salt ;  and  though 
we  would  scarcely  anticipate  that  this  preparation  would  be  relished  by  European  palates, 
some  travellers  who  have  tasted  it  describe  it  as  far  from  unpleasant.  The  same  tribes 
use  also  the  infusion  in  the  ordinary  way. 

4035.  The  mode  of  preparing  the  infusion  of  tea  in  Europe,  or,  as  it  is  termed  amongst 
us,  "  making  tea,"  is  nearly  uniform.  To  make  the  infusion  properly  it  is  essential  that 
the  water,  when  applied  to  the  tea  should  be  boiling  hot,  and,  that  it  should  be  so,  some 
water  is  always  poured  into  the  tea-pot  first,  to  warm  it,  and  thus  prevent  it  from  abstract- 

ing heat  from  the  water  which  is  poured  upon  the  tea,  and  lessening  its  effect.  It  is  for 
the  same  reason  that  the  water  should  be  cooled  as  little  as  possible,  that  a  small  quantity  is 
first  poured  upon  the  tea,  and  more  added  afterwards  for  the  first  infusion.  It  is  well 
known  that  the  first  infusion  is  the  best,  containing  the  chief  part  of  the  aroma,  and  that 
the  second  infusion,  by  adding  more  water,  is  less  agreeable. 

Dr.  Kitchener  recommends  that  all  the  water  necessary  should  be  poured  in  at  once,  as 
the  second  drawing  is  bad.  When  much  tea  is  wanted  it  is  best  to  have  two  tea-pots 
instead  of  two  drawings. 

Dr.  Truster's  mrthod  was  to  make  a  very  strong  infusion  by  pouring  boiling  vv.iter  upon  tlie  tea,  and  let  it Stand  twenty  minutes,  putting  into  eacli  cup  no  more  than  is  necessary  to  fill  it  about  one-third  full ;  then 
each  cup  was  filled  with  hot  water  from  an  urn  or  kettle  ;  thus  the  tea  will  be  always  hot  and  equally  strong  to 
the  end  ;  and  one  tea-spoonful  will  be  found  enough  for  three  cups  for  e.ich  jn'rson  ;  whereas,  .iccording  to 
the  present  mode  of  making  it,  a  much  greater  quantity  is  used.    This  will  be  convenient  in  parties. 

Dabuissun's  method  Put  the  tea  into  a  kettle  with  cold  water  ;  cover  It  close  ;  set  it  on  the  fire,  and make  it  very  nearly,  but  not  quite  boil ;  then  take  it  from  the  fire  ;  when  the  leaves  sink  it  is  ready. 
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Sect.  XI. 

TEA-POTS  AND  TEA-KETTLES. 

4036.  With  respect  to  tea-pots,  the  form  is  of  less  importance  than  the  material  of  which 
they  are  made.  About  thirty  years  ago,  there  was  a  warm  and  learned  contest  respecting 
the  best  substance  for  tea-pots  ;  that  is,  what  they  should  be  made  of,  to  "  draw  the  tea" 
best.  It  is  obvious,  that  the  nature  of  the  material  itself  will  have  no  particular  action 
upon  the  tea,  and  that  the  question  would  be  decided  by  determining  what  substance  kept 
the  water  hot  the  longest.  It  had  been  supposed,  from  observation,  that  metal  tea-pots 
performed  the  best ;  and  yet  the  doctrine  of  the  conducting  powers  of  bodies,  as  imder- 
stood  at  that  time,  appeared  to  be  in  favour  of  earthenware,  which  being  a  worse  con- 

ductor than  metal,  was  supposed  to  prevent  in  a  greater  degree  the  escape  of  heat.  Each 
substance,  therefore,  had  its  advocates :  theory  appeared  to  decide  for  one,  while 
experience  declared  for  the  other.  In  the  meantime,  a  discovery  made  by  Professor 
Leslie  of  Edinburgh  threw  a  new  light  upon  this  subject.  He  found  that  although  all 

heated  substances  throw  ofi"  invisible  rays  of  radiant  heat,  yet  that  the  quantity  projected depended  much  more  upon  the  smoothness  and  roughness  of  the  surface  than  upon  the 
conducting  power  of  the  body ;  and  that  polished  metal,  although  one  of  the  best  con- 

ductors of  heat,  was  one  of  the  worst  radiators,  metal  not  polished  being  a  good  radiator 
as  well  as  conductor.  Although  earthenware,  particularly  the  black  unglazed  sort, 
then  so  much  in  use  (Wedgwoods),  is  a  bad  conductor,  yet  it  is  a  better  radiator  than  the 
polished  metal,  and  consequently  throws  off  more  heat.  Water,  of  course,  cools  sooner 
in  an  earthenware  tea-pot,  particulai-ly  if  not  glazed,  than  in  one  of  polished  metal. 
Since  the  date  of  tliis  discovery,  bright  metal  tea-pots  have  been  considered  to  be  most 
effectual  in  preserving  the  heat  of  the  water  ;  and  hence  both  theory  and  practice  now 
agree  as  to  the  substance  best  adapted  for  making  a  strong  infusion  of  tea. 

But  for  this  purpose  it  is  essential  that  the  metal  tea-pot  shall  be  kept  bright ;  for  if  not, 
it  is  worse  than  the  earthenware,  as  it  is  the  polish  of  the  surface  that  particularly  acts  in 
preventing  the  radiant  heat  from  escaping.  This  principle,  though  here  applied  to  a  tea- 

pot, has  many  other  important  applications,  since  a  bright  metal  tube  of  any  kind  will 
confine  the  heat  of  a  fluid  better  than  one  covered  with  cloth,  and  therefore  is  fittest  for 
conveying  steam  where  it  is  required  not  to  be  given  out. 

4037.  As  a  set-off  against  what  has  just  been  said,  it  is  to  be  observed  that  if  a  second 
quantity  of  water  be  poured  into  the  tea-pot,  the  metal  one  will  give  worse  tea  than  the 
earthenware  one ;  because  the  greater  heat  of  the  metal  will  exhaust  the  tea  at  first  so  as 
to  leave  very  little  for  the  second  infusion  ;  whereas  the  inferior  temperature  of  the 
earthenware  tea-pot,  by  extracting  only  a  small  proportion  at  first,  leaves  some  soluble 
matter  for  the  action  of  a  subsequent  infusion. 

When  the  tea-pot  is  of  metal,  the  handle  should  be  of  wood,  ivory,  or  some  other  bad 
conductor,  to  keep  it  cool  for  the  hand. 

4038.  That  a  tea-pot  should  pour  well,  it  is  absolutely  necessai-y  that  either  the  lid 
should  not  fit  quite  tight,  or  that  a  small  hole  should  be  made  in  it.  If  the  lid  be  quite 
tight,  and  there  is  no  perforation,  it  is  obvious  that  no  water  can  be  poured  out,  since  no 
air  can  enter  to  supply  its  place.    This  hole  is  easily  concealed  by  some  ornament. 

4039.  Tea-kettles  for  supplying  boiling  water  for  tea  have  been  employed  since  the 
first  introduction  of  this  beverage,  ac-  j.-,^.  574. 
cording  to  the  practice  of  the  Chinese. 
They  are  made  of  a  variety  of  forms, 
sizes,  and  materials,  according  to  the  ̂ ^-^  }|___gL- 
particular  places  they  are  intended  for. 
The  largest  and  strongest  for  the  kitchen 
are  of  copper,  or  cast  iron  ;  fig.  573. 
and  574. ;  smaller  tea-kettles  for  the 
same  place  are  made  of  tin,  that  is,  of 
tinned  sheet  iron. 

The  sheets  of  tinned  plate  used  for  tin  tea-kettles  are  cut  out  to  the  proper  shape, 
and  are  fastened  together  with  a  solder  that  easily  melts  with 
the  heat  of  the. fire.  If  such  a  kettle,  fig.  575.,  be  put  on  the  fire 
with  a  sufficient  quantity  of  water,  the  solder  of  the  joints  would 
not  melt,  because  this  being  a  movable  body,  carries  off  the 
greater  part  of  the  heat  from  the  metal,  and  does  not  become  hot 

I  enough  for  the  solder  to  melt.  If,  however,  the  kettle  should 
remain  on  the  fire  with  very  little  water,  it  is  evident  that  the 
solder  which  fixes  the  spout,  made  also  of  tin  plate,  will  not  be 
protected  ;  and  should  the  flame  be  permitted  to  reach  this  part, 
the  spout  becomes  unsoldered,  wholly,  or  in  part,  and  the  kettle 

leaks,  an  accident  well  known  to  happen  too  frequently. 

Fig.  573. 
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Fig.  570 
Tlie  best  tin  tea-kettles,  ̂ ij/.  576.,  have  the  spout  formed,  not  of  tin  plate,  but  of  stout 

iron  tinned,  without  any  seam,  and  fixed  on  to  the  kettle  by 
being  passed  through  a  circular  hole  in  the  body,  to  which 
it  is  soldered  inside,  and  therefore  is  safe  from  the  flame : 
the  handles  of  these  are  likewise  made  of  stout  iron  tinned, 
and  fixed  on  by  rivets. 

The  joints  of  copper  tea-kettles  are  all  done  with  hard 
solder,  which  does  not  melt  with  the  common  heat  of  a  fire  ; 
this  is  termed  brazing. 

A  small  tea-kettle,  wholly  of  tin  plate,  costs  only  from  \s. 
to  Is.  3c/.,  whereas  one  of  the  same  size  with  strong  spout  and  handle  costs  from  3s.  to 
is.  With  care,  the  first  will  last  a  year  or  two,  but  are  not  fit  for  the  common  wear 
and  tear  of  a  kitchen.  The  furring  of  tea-kettles  is  a  stony  deposition  from  calcareous 
earth  held  in  solution  in  the  water ;  though  it  somewhat  impedes  the  boiling,  yet 
it  serves  to  protect  the  kettle  from  rust.  In  countries  where  the  water  contains  no 
dissolved  earth,  tea-kettles  rust  and  wear  out  much  faster. 

40-tl.  Tea-kettles  for  the  breakfast  and  tea-table  are  generally  made  of  more  elegant 
forms,  and  various  contrivances  are  used  to  keep  the  water 
boiling  while  it  is  off  the  fire. 

An  old  method  of  keeping  the  tea-kettle  boiling  was,  to 
bring  it  in  upon  a  chafing  dish  filled  with  lighted  charcoal, 
fg.  577.  A  little  grating  on 
it,  which  was  made  to  raise 
up  to  put  in  the  fuel,  served 
to  place  the  tea-kettle  upon  ; 
but  the  fimies  of  the  charcoal 
were  found  very  pernicious, 
and  this  gave  way  to  the  in- 

vention of  the  tea-urn  with 
an  iron  heater.  The  charcoal 
chafing  dish  ought  not  to  be 
used  except  in  the  open  air. 

Fig.  578.  is  a  tea-kettle 
placed  on  a  stand  that  con- 

Fig.  577. 

tains  a  flat  iron  heater  that  keeps  it  boiling.    These  are 
usually  made  of  tin-plate,  and 
are  very  economical  and  con- 

venient. By  means  of  the 
long  handle,  the  tea-kettle  and 
stand  may  be  carried  in  to- 

gether. 4042.  Fig.  579  .  is  on  the 
same  principle,  but  with  short 
handles. 

4043.  Fig.  580.  is  a  tea-ket- 
tle of  brass,  placed  on  a  stand  Fig.  578. 

Fig.6n.  with  a  lamp. 
4044.  In  Jig,  581.,  the  water  is  kept  boiling  by  iron  heaters;  a  a  are  tubes  of  copper 

6 

Fig.  m.  F,g. 

attached  to  the  tea-kettle,  and  reaching  to  the  bottom ;  b  is  one  of  the  tubes  detached. 
Within  these  arc  put  irons  red  hot,  of  which  c  is  one  separate.  The  knob  on  the  top  of 
this  iron  forms  the  finish  to  tlie  tube  b.  It  is  important  that  the  lid  of  a  tea-kettle 
should  not  fit  so  tight  as  to  prevent  entirely  the  escape  of  steam.  When  tlie  lid  fits 
perfectly  tight,  there  is  danger  of  the  steam  forcing  the  boiling  water  out  suddenly 
through  the  spout,  by  pressing  upon  the  surface  of  the  fluid  within,  a  circumstance* Z  z 
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Fig.  582. 

which  sometimes  does  occur,  and  which  is  very  dangerous,  particularly  where  there  are children. 

4045.  A  tea-kettle,  fig.  582.  invented  hi)  Count  Eumford,  and  exhibited  at  the  Royal 
Institution,  has  since  been  lately  introduced  as  a  novelty, 
perhaps  without  the  second  inventor  knowing  that  it 
was  not  new,  although  the  principle  is  described  in  the 

Count's  essays.  IS  a  common  tea-kettle  be  placed  upon 
an  open  fire,  the  heat  and  flame  that  rises  round  the  sides 
has  little  effect,  and  it  is  only  that  which  strikes  the  bot- 

tom that  acts  considerably  in  heating  the  water.  By 
surroimding  the  body  of  the  tea-kettle  with  a  cylinder 
or  cone  of  sheet  iron,  a  h,  extending  deeper  than  the 
bottom  of  the  kettle,  and  soldered  tight  round  the  top, 
there  will,  of  course,  be  a  cavity  between  this  casing 
and  the  kettle.  The  heat,  whether  that  of  a  fire  or  lamp, 

will  not  only  strike  the  bottom,  but  will  accumulate  to  a  considerable  degree  round  the 
sides,  and  occasion  the  water  to  boil  much  sooner  than 
in  the  ordinary  way.  One  of  the  objections  to  this  is 
the  weight  of  the  whole. 

4046.  Fig.  583.  is  a  tea-heille  fitted  up  on  the  same 
principle  with  a  lamp  for  the  table,  with  a  cock  like  a 
tea-urn. 

4047.  The  best  tea-kettles  have  handles  turned  of 
wood  or  ivory.  One  with  a  metallic  handle  cannot  be 
touched  when  filled  with  boiling  water,  without  using 
a  kettle-holder,  made  of  some  non-conducting  substance, 
as  cloth  of  some  kind,  or  by  wrapping  a  piece  of  paper 
round  it ;  while  a  wooden  handle,  being  itself  a  bad 
conductor,  may  be  used  without  inconvenience.  Glass, 
being  a  very  bad  conductor,  is  now  sometimes  employed 
for  the  thick  part  of  the  handles  of  tea-kettles. 

4048.  It  is  said  that  tea-kettles  have  lately  been  made, 
which  appear  to  be  all  of  copper,  but  which  are  only 

iron  covered  over  by  a  thin  coating  of  copper  by  means  of  the  new  electrotype  process. 
We  mention  this  particulai'ly,  because,  if  such  kettles 
have  been  manufactured,  they  may  be  oflfei'ed  for  sale, 
and  the  copper  will  of  coui'se  very  soon  wear  off  by cleaning. 

4049.  Tlie  tea-urn  is  certainly  the  most  elegant  mode 
of  supplying  water  for  tea.  It  is  made  in  the  form  of  a 
vase,  but  in  a  great  variety  of  patterns.  Fig.  584.  repre- 

sents one  of  the  usual  kind.  In  the  centre  there  is  a  ver- 
tical tube,  into  which  a  cylinder  of  iron  heated  red-hot 

is  slipped  down,  and  covered  by  a  little  lid,  and  that  by 
the  cover  of  the  urn.  This  keeps  the  water  in  the  urn  at 
a  boiling  heat.  Some  tea-urns  have  lamps  below  them, 
instead  of  iron  heaters,  which  have  the  advantage  of 
keeping  the  water  hot  any  length  of  time. 

Fig.  mi. 
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CHAP.  XI. 

ON  COFFEE. 

*  Sect.  I. 
HISTORY  OF  COFFEE. 

4050.  The  introduction  of  cofifee  into  this  country  is  comparatively  of  recent  date.  We 
are  assured  by  Bruce  that  the  cofifee  tree  is  a  native  of  Abyssinia,  and  it  is  said  to  have 
been  cultivated  in  that  country  from  time  immemorial. 

As  a  general  and  esteemed  beverage,  we  read  of  its  having  been  first  used  in  Arabia 
and  Persia,  but  there  are  various  accounts  of  its  early  history.  Some  say  that,  having 
been  foimd  useful  by  some  Arabian  dervises  to  keep  themselves  awake,  it  was  introduced 
into  Persia  by  a  mufti  of  Aden,  from  whence  it  found  its  way  to  the  principal  cities  of 
that  kingdom.  It  was  afterwards  carried  into  Turkey  by  Selim,  on  his  conquest  of 
Egypt,  but  it  was  not  until  1554  that  it  was  publicly  sold  in  Constantinople.  As  the 
Turks  are  forbidden  the  use  of  wine,  it  came  into  great  request  among  them  on  account 
of  its  exhilarating  qualities  ;  in  consequence  of  which  numerous  coffee-houses  were  esta- 

blished that  were  much  resorted  to,  causing  great  neglect  of  the  mosques.  This  produced 
a  solemn  complaint  from  the  ministers  of  the  Mahometan  religion,  and  the  drinking  of 
cofifee  was  at  length  prohibited  by  the  mufti.  The  use  of  it  was,  however,  again  per- 

mitted by  Solyman  the  Great,  and  it  was  then  subjected  to  a  tax,  since  which  time  it  has 
been  universally  employed  by  the  Turks.  The  Venetians  brought  it  from  the  Levant  in 
1615  ;  and,  thirty  years  afterwards,  some  gentlemen,  returning  from  Constantinople  to 
Marseilles,  carried  home  with  them  this  luxury. 

4051.  It  appears  that  coffee  ivas  first  introduced  in  England  by  Daniel  Edwards,  a 
Turkcij  merchant,  whose  servant,  Pasqua,  a  Greek,  understood  the  manner  of  roasting  it. 
The  servant,  under  the  patronage  of  Edwards,  established  the  first  colfee-house  in  London, 
in  George  Yard,  Lombard-street,  Cofifee  was  then  sold  at  four  or  five  guineas  a  pound ; 
and  a  duty  was  soon  afterwards  laid  upon  it  of  four-pence  a  gallon,  when  made  into  a 
beverage.  Until  that  time  its  culture  was  confined  to  the  East  ;  and  it  was  owing  to  the 
Dutch  and  French  that  it  has  been  naturalised  in  South  America  and  the  West  Indies. 

Cofl'ee  trees  were  carried  from  Mocha  to  Holland,  and  so  lately  as  1714,  a  coffee  plant 
was  presented  to  Louis  XIV.  by  the  magistrates  of  Amsterdam,  and  was  placed  at  Marly 
under  the  care  of  the  celebrated  Jussieu  :  a  few  years  afterwards  some  of  the  progeny  of 
this  plant  was  conveyed  to  Cayenne  and  Martinique,  the  Dutch  having  previously  intro- 

duced it  into  Surinam.  In  these  tropical  regions  its  cultivation  spread  rapidly,  and  all 
the  varieties  of  it,  as  the  Mocha,  the  Bourbon,  Jamaica,  &c.,  have  been  the  result  of 
various  soUs,  climates,  and  modes  of  cultivation.  Thus,  in  the  course  of  two  centuries, 
has  a  berry,  unknown  originally  as  an  article  of  food,  except  to  some  savage  tribes  on  the 
confines  of  Abyssinia,  made  its  way  through  the  whole  of  the  civilised  world.  On  the 
Continent,  especially  in  France,  coffee  is  in  universal  request,  and  it  is  now  very  generally 
used  in  Britain.  In  Mohammedan  nations  it  is  drunk  twice  a  day  by  all  ranks,  from  the 
Sultan  to  the  peasant. 

Sect.  IL 

the  coffee  plant,  and  its  cultivation. 

4052.  Tlie  plant  that  produces  coffee  (Coffea  Arahica) 
belongs  to  the  natural  order  of  the  JRubiacea,  and 
cannot  be  gi-own  to  advantage  in  countries  where  the 
thermometer  descends  at  any  time  below  55°.  The 
tree  grows  to  the  height  of  twelve  or  fifteen  feet,  with 
leaves  not  unlike  those  of  the  common  laurel,  although 
more  pointed  and  not  so  dry  and  thick,  fi<j.  585.  The 
blossoms  are  white,  much  like  those  of  jasmine,  and 
issue  from  the  angles  of  the  leaf-stalks.  When  the 
flowers  fade,  they  are  succeeded  by  the  coffee  bean,  or 
seed,  which  is  inclosed  in  a  berry  of  a  red  colour, 
when  ripe,  resembling  a  cherry.  Each  berry  contains 
two  oval  seeds,  or  beans,  which  are  surrounded  by  a 
yellowish  glutinous  pulp.  These  seeds,  constituting 
the  coffee  of  commerce,  have  one  side  convex,  and 
the  other  flat,  witli  a  little  straight  furrow,  as  we  see 

in  the  common  coH'cc  bean  ;  they  are  placed  with  the 
flat  sides  together,  and  arc  covered  by  a  tough  mcm- 

Z  z  2 
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hrane,  called  the  parchment.  Tiie  trees  are  raised  from  seed,  and  are  afterwards  planted 
out  at  regular  distances.  They  flourish  best,  and  produce  berries  smaller  and  of  a  finer 

flavour,  in  light  dry  soils,  than  in  those  •which  are  rich  and  moist,  although  in  the 
latter  they  grow  to  a  large  size,  and  give  a  greater  quantity  of  coffee.  They  begin 
bearing  when  they  are  two  years  old  ;  and  the  aspect  of  a  coffee  plantation  is  vcjy 
interesting  during  the  time  of  flowering.  lu  a  single  night  the  blossoms  expand  in  such 
profusion  as  to  resemble  the  effects  of  a  snow  storm,  but  do  not  last  longer  that  a  very 
few  days.  The  berries  are  known  to  be  ripe  when  they  assume  a  dark  red  colour,  and 
will  drop  from  the  trees  if  not  gathered  immediately.  The  Arabians  suffer  them  to  fall 
upon  cloths  placed  for  their  reception  ;  but  in  the  West  Indies,  the  negroes  are  set  to 
gather  them. 

4053.  To  prepare  the  coffee  leans,  the  berries  are  exposed  to  the  sun  for  a  few  days 
that  the  pulp  may  ferment,  and  throw  off  a  strong  acidulous  moisture.  They  are  then 
gradually  di'ied  for  about  three  weeks,  and  put  into  a  mill  to  separate  the  husks  from  the 
seed.  Some  omit  the  fermentation,  and  separate  the  husks  as  soon  as  the  seeds  are 
gathered,  by  passing  them  under  heavy  rollers.  The  parchment  is  taken  off  by  another 
mill,  and  after  being  winnowed  to  separate  the  chaff,  the  seeds,  when  quite  dry,  are  ready. 
It  is  thought  by  some  that  the  flavour  of  the  coffee  would  be  better  preserved  if  it  were 
sent  home  not  divested  of  its  coverings  ;  in  the  West  Indies  they  keep  it  in  this  manner, 
and  beat  it  out  only  as  it  is  wanted. 

4054.  The  best  coffee  is  the  Arabian ;  this  is  most  extensively  cultivated  in  the  province 
of  Yemen,  and  chiefly  in  the  districts  of  Aden  and  Mocha,  whence  the  name  of  oui-  Mocha 
coffee.  This  superiority  is  attributed  partly  to  the  difference  of  soil  and  climate,  and 
partly  to  culture.  Although  Arabia  is  very  hot  in  the  plains,  it  possesses  mountains 
where  the  air  is  mild,  and  the  coffee  is  raised  upon  their  slopes  in  a  soil  that  is  rocky  and 
dry,  but  so  situated  as  to  admit  of  irrigation  ;  though  the  berries  are  small,  they  have  seeds 
of  a  very  delicate  flavour.  In  our  colonies,  coffee  is  planted  in  a  richer  soil,  by  which 
the  berries  are  of  larger  size,  but  are  comparatively  insipid.  In  a  deep  rich  soil  each  tree 
will  yield  from  twelve  to  sixteen  ounces  of  coffee  ;  but  upon  a  soil  the  most  favourable  for 
the  best  kind,  it  will  not  yield  above  half  that  weight.  In  Arabia,  where  the  climate  is 
drier,  they  also  cure  the  berry  in  a  different  mode. 

Mocha  coffee  may  be  known  by  its  having  a  smaller  and  rounder  bean  than  any  other, 
and  likewise  a  more  agreeable  smell  and  taste. 

4055.  Next  in  reputation  and  quality  is  the  Java  and  Ceylon  coffee,  and  then  the  coffees 
of  Bourbon  and  Martinique  ;  also  that  of  Berbice,  a  district  of  the  colony  of  British 
Guiana.  The  Jamaica  and  St.  Domingo  coffees  are  less  esteemed ;  the  two  extremities  of 
the  beans  from  these  are  pointed. 

Sect.  IIL 

analysis  of  coffee. 

4056.  Coffee  has  been  analysed  by  various  chemists,  but  the  results  of  their  analyses  are 
far  from  being  uniform.  Raw  coffee  contains  a  yellowish-brown  transparent  extract,  to 
which  the  name  of  Caffeine  has  been  given,  and  which  constitutes  the  characteristic  por- 

tion of  coffee  ;  coffee  contains  also  a  resinous  matter,  an  oil  or  fatty  substance,  an  aromatic 
principle,  and  some  tannin  and  gallic  acid.  Six  pounds  of  coffee  give  ninety  grains  of 
caffeine,  a  proximate  principle  remarkable  for  containing  21 -54  per  cent,  of  nitrogen, 
which  is  a  larger  quantity  than  is  found  in  most  other  vegetables  ;  it  is  a  crystaUisable 
salt  of  a  bitter  taste,  producing  an  exhilarating  effect  when  taken  in  four  or  five  grains, 
such  as  is  felt  when  good  coffee  is  drunk.  It  was  first  discovered  by  Runge  in  1S20,  and 
it  is  considered  by  Liebig  as  nearly  identical,  if  not  quite  so,  with  Theine,  a  principle 

existing  in  tea.    See  "  Tea." 
Sect.  IV. 

ROASTING  AND  GRINDING  COFFEE. 

4057.  It  appears  that  a  considerable  change  takes  place  in  the  arrangement  of  the  con- 
stituents of  coffee  by  the  application  of  heat  in  roasting  it.  Independently  of  one  of  the 

objects  of  roasting,  namely,  that  of  destroying  its  toughness,  and  rendering  it  easily 
ground,  its  tannin  and  other  principles  are  rendered  partly  soluble  in  water  ;  and  it  is  to 
the  tannin  that  the  brown  colour  of  the  decoction  of  coffee  is  owing.  An  aromatic  flavour 
is  likewise  developed  during  torrefaction,  which  is  not  perceived  in  the  raw  berry,  and 
which  is  not  produced  in  the  greatest  perfection  until  the  heat  has  arrived  at  a  certain 
degree  of  temperature  ;  but  if  the  heat  be  increased  beyond  this,  the  flavour  is  again  dis- 

sipated, and  little  remains  but  a  bitter  and  astringent  matter  with  carbon. 
4058.  The  roasting  of  .coffee  in  the  best  manner  requires  great  nicely,  and  much  of  the 

qualities  of  the  beverage  depends  upon  the  operation.    It  is  essential  that  the  process 
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should  be  performed  in  a  close  vessel,  otlierwise  much  of  the  fine  aroma  will  be  dissipated 
in  the  air.  It  is  usually  roasted  in  a  hollow  cylinder  made  of  sheet  iron,  which  is  kept 
turning  over  a  brisk  fire,  to  prevent  any  part  from  being  more  heated  than  another  ;  and 
when  the  coffee  has  acquired  a  deep  cinnamon  colour,  and  an  oily  appearance,  and  the 
peculiar  fragrance  of  roasted  coffee  is  perceived  to  be  sufficiently  strong,  it  should  be 
taken  from  the  fire,  well  shaken,  and  suffered  to  cool.  Not  more  than  half  a  pound  of 
coffee  should  be  roasted  at  once  for  domestic  use  ;  for  if  the  quantity  is  greater,  it  becomes 
impossible  to  regulate  the  heat  in  such  a  manner  as  to  secure  a  good  result.  If  the  heat 
be  so  violent  as  to  burn  any  part,  the  whole  will  be  materially  injured. 

Fig.  586.  represents  a  very  simple  coffee-roaster,  being  merely  a  cylinder  with  a  sliding 
door,  turned  over  a  charcoal  fire  made  in  the  receptacle  beneath,  with  a  cover  to  shut 
close,  and  a  tube  to  carry  off  the  fumes  of  the  charcoal.  Fiy.  587.  is  another,  of  a  form  a 
little  different. 

The  coffee-roaster  should  never  be  filled  above  one-third  ;  for  by  roasting,  the  bulk  of 
coffee  is  nearly  doubled,  and  sufficient  space  ought  to  remain  to  allow  of  turning  the  coffee 
readily,  that  every  part  may  be  equally  exposed  to  the  heat.  Sometimes  a  similar 
cylinder  of  sheet  iron  is  used,  but  fastened  to  the  spit  that  is  turned  by  a  jack. 

4059.  In  Italy  they  roast  coffee  in  small  quantities  very  frequently  in  one  of  the  thin 
flasks  of  glass  used  for  oil,  which  answer  extremely  well  if  the  roasting  is  performed  over  a 
charcoal  tire,  and  the  coffee  shaken  and  turned  often.  The  non-conducting  power  of  the 
glass  is  thought  to  give  this  material  an  advantage  over  metal,  as  being  less  liable  to  burn  ; 
added  to  which  the  progress  of  the  roasting  can  be  better  watched.  One  of  these  flasks 
will  roast  somewhat  less  than  a  quarter  of  a  pound  at  a  time ;  and  it  is  perhaps  worth 
while  mentioning  that  this  mode  is  often  found  useful  to  the  traveller. 

It  is  desirable,  in  the  commencement  of  tVie  roasting,  that  the  steam  should  escape  as  quickly  as  possible ; 
and  Mr.  Donovan  recommends,  that,  instead  of  roasting  the  coffee  in  an  atmosphere  of  its  own  steam,  as  is 
usually  done,  it  should  first  be  dried  on  an  iron  pan  over  a  very  gentle  fire,  keeping  it  constantly  stirring  so 
as  to  present  new  surfaces,  until  the  colour  becomes  yellow.  In  this  way  the  chief  part  of  the  water  will  be 
dissipated,  without  exerting  any  detrimental  influence  on  the  substance  which  is  afterwards  to  form  the 
aromatic  bitler.  After  being  thus  dried,  the  coffee  should  be  pounded  into  coarse  fragments,  by  no  means 
too  rme ;  each  kernel,  as  it  occurs,  being  divided,  perhaps,  into  four  or  five  parts.  In  this  state  it  is  to  be 
transferred  into  the  roasting  apparatus,  and  scorched  to  the  proper  degree.  It  is  observed,  that  when  coffee 
is  roasted  in  tlie  usual  way,  without  being  broken,  a  portion  often  remains  in  the  centre  of  the  beans  not  suf- 

ficiently done. 

4060.  The  roasting  of  coffee  for  the  dealers  in  London  and  Paris  is  now  become  a  separate 
branch  of  business,  and  some  of  the  roasters  perform  the  operation  on  a  great  scale  with 
considerable  skill ;  they  are  guided  in  the  process  by  the  tint  of  brown  produced,  and  the 
proper  aroma  which  is  prevented  by  means  of  their  apparatus  from  escaping.  When 
coffee  can  be  had  ready  roasted  from  dealers  who  roast  and  gi'ind  every  day,  much 
trouble  may  be  saved  in  a  family  that  is  not  anxious  to  have  the  very  best ;  but  the 
retailers,  says  Mr.  Donovan,  almost  invariably  roast  their  coffee  too  little ;  the  more  it  is 
Toasted,  the  greater  is  the  loss  of  weight  on  it,  and  the  less  their  profit  is  at  a  given  price  ; 
and  the  more  of  it,  within  certain  restrictions,  will  be  consumed  to  produce  a  given 
flavour.  Coffee  loses  from  twenty  to  thirty  per  cent,  by  sufficient  roasting  ;  but  if  the  defi- 

ciency exceed  that,  it  is  injured.  Mr.  Donovan  is  inclined  to  attribute  much  of  the  vapid, 
raw,  and  poor  taste  of  our  coffee,  so  much  complained  of  by  foreigners,  to  insufficient 
roasting.  It  should  be  observed,  liowever,  that  if  coffee  be  roasted  too  much,  it  becomes 
too  bitter,  with  little  flavour.  It  is  found  by  ejpperience,  that  the  qualities  of  the  beverage 
depend  as  much  upon  judicious  roasting,  as  upon  the  variety  of  the  raw  coffee  purchased. 

4001.  The  grinding  of  coffee  is  performed  by  iron  mills.    A  very  small  portable  mill  is 
Z  z  3 
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common,  wliicli  is  useful  on  occasioTi,  but  too  tedious  for  a  large  family,  as  it  holds  so  small 
a  quantity.  The  portable  coffee  mill  consists  of  a  square  box,  either  of  mahogany  or  iron 
japanned,  containing  in  the  interior  a  hollow  cone  of  steel  with  sharp  grooves  on  the  in- 

side ;  into  this  fits  a  conical  piece  of  hardened  iron  or  steel,  having  spiral  grooves  cut 
upon  its  surface,  and  capable  of  being  turned  round  by  a  handle.  The  coffee  is  put  into 
a  hopper,  which  conducts  it  into  the  hollow  cone,  where  it  is  crushed  by  the  motion  of 
the  solid  cone  as  it  revolves.  The  powder  ground  in  this  manner  falls  into  a  drawer below. 

4062.  When  large  quantities  are  wanted  in  a  family,  a  coffee  mill  of  a  larger  kmd,  re- 
quiring less  labour,  is  fixed  against  the  wall ;  but  the  construction  of  the  mill  is  generally 

the  same.  This  is  a  necessary  machine  in  every  family,  as  the  goodness  of  the  coffee 
depends  much  upon  its  being  fresh  ground,  which  can  only  be  insured  by  grinding  it  at 
home.  Coffee  ought  to  be  ground  fine,  in  order  that  the  water  may  be  enabled  to  pene- 

trate to  the  centre  of  the  particles,  and  extract  those  parts  upon  which  the  valuable  quali- 
ties of  the  beverage  depend.  It  is  not  in  general  ground  fine  enough.  \Vhen  coffee  is 

very  highly  roasted,  so  as  to  develope  the  greatest  quantity  of  bitter  aroma  without  burn- 
ing, it  is  rendered  more  difiicult  to  grind,  for  it  then  acquires  an  oily  surface  which  causes 

the  kernels  to  slip  over  each  other,  and  hence  they  are  not  caught  so  readily  by  the  teeth 
of  the  mill ;  but  the  powder,  when  obtained,  is  finer  than  if  the  coffee  had  been  less 
roasted,  because  it  is  rendered  more  friable. 

Sect.  V. 

PRESERVING  COFFEE. 

4063.  Roasted  coffee  loses  much  of  its  flavour  by  exposure  to  the  air ;  on  the  other  hand 
it  is  said,  that  while  raw  it  not  only  does  not  lose  its  flavour  for  a  year  or  two,  but  im- 

proves by  keeping.  That  the  fine  aromatic  flavour  of  good  coffee,  and  which  is  one  of 
its  chief  recommendations,  depends  upon  some  principle  that  is  extremely  volatile,  a  little 
observation  will  render  evident.  If  a  cup  of  the  best  coffee  be  placed  upon  a  table  boiling 
hot,  it  will  fill  the  room  with  its  fragrance  ;  but  the  coffee  when  warmed  again  after  being 
cold  will  be  found  to  have  lost  most  of  its  flavour.  The  fragrance  diffused  through 
the  air  is  a  sure  indication  in  what  manner  it  was  dissipated  ;  and  therefore  it  is  evident 
that  in  preparing  coffee  every  possible  endeavour  should  be  made  to  presei-ve  this  precious 
part  of  the  beverage.  To  have  coffee  in  perfection,  it  should  be  roasted  and  groimd  just 
before  it  is  to  be  used,  and  more  should  not  be  ground  at  a  time  than  is  wanted  for  im- 

mediate use  ;  or,  if  it  be  necessary  to  grind  more,  it  should  be  kept  close  from  the  air. 

4064.  Count  liuinford's  apparatus  for  preserving  the  aromatic  fragrance  of  ground  coffee 
may  sometimes  be  useful.  It  consisted  of  a  cylindrical  box  made  of  strong  tin,  four  and 
a  half  inches  in  diameter,  and  five  inches  in  height,  formed  as  accuratelj^  as  possible  within, 
to  which  a  piston  is  so  adapted  as  to  close  it  very  exactly,  and  when  pressed  down  into  it,  to 
remain  in  the  place  where  it  is  left,  without  being  in  danger  of  being  pushed  upwards  by 
the  elasticity  of  the  ground  coffee  which  it  is  destined  to  confine.  This  piston  was  com- 

posed of  a  circular  plate  of  very  stout  tin,  which  was  soldered  to  the  lower  part  of  an 
elastic  hoop  of  tin,  about  two  inches  wide,  which  was  made  to  fit  into  the  cylindrical  box 
as  exactly  as  possible,  and  so  as  not  to  be  moved  up  and  down  without  employing  some 
considerable  force.  This  hoop  was  rendered  elastic  by  means  of  a  niunber  of  vertical 
slits  made  in  the  sides  of  it  ;  on  the  upper  side  of  the  circular  plate  of  tin,  which  closed 
this  hoop  below,  and  in  the  centre  of  it,  there  was  fixed  a  strong  ring,  of  about  one  inch 
in  diameter,  which  served  instead  of  a  piston  rod,  or  handle  for  the  piston.  The  cylin- 

drical box  was  closed  above  by  a  cover,  which  was  fitted  to  it  with  care,  in  order  that  the 
air  which  was  shut  up  within  the  box,  between  the  piston  and  the  cover,  might  be  well 
confined. 

We  may  observe,  that  a  wide-mouthed  glass  bottle  will  answer  tolerably  well,  if  a  good 
cork,  having  a  piece  of  gold-beater's  skin,  or  leaf  India  rubber,  on  the  lower  side,  be  well 
fitted  into  the  neck ;  or  the  lower  part  of  the  cork  may  be  covered  with  wax. 

406.').  Coffee  readily  imbibes  exhalations  from  other  substances,  and  thus  often  acquires  a 
bad  flavour  :  brown  sugar  placed  near  it  will  communicate  a  disagreeable  flavour.  It  is 
stated  that  the  coffee  in  the  West  Indies  has  often  been  injured  by  being  laid  in  rooms 
near  the  sugar  works,  or  where  rum  is  distilled  ;  and  the  same  effect  has  been  produced 
by  bringing  over  coffee  in  the  same  ships  with  rum  and  sugar.  Dr.  Moseley  mentions 
that  a  few  bags  of  pepper,  on  board  a  ship  fi-om  India,  spoiled  a  whole  cargo  of  coffee. 

Sect.  VI. 

PREPARING  BEVERAGES  FROM  COFFEE. 

4066.  The  best  method  of  preparing  a  beverage  from  coffee,  or  as  it  is  termed,  mailing 
coffee,  is  a  subject  that  has  received  a  good  deal  of  attention,  even  from  persons  eminent 
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for  their  scientific  acquirements;  amongst  them  we  may  itiention  particularly  Count 
Rumford,  and  lately  Mr.  Donovan. 

4067.  The  most  usual  method  of  malting  coffee  in  Em/land  is  the  following:  —  Put  fresh 
ground  coffee  into  a  coffee-pot,  fg.  588.,  with  a  sufficient  quantity  of  water,  and  set  this 

on  the  fire  till  it  boils  for  a  minute  or  two  ;  then  re- 
move it  from  the  fire,  pour  out  a  cupful,  -which  is  to  be 

returned  into  the  coffee-pot  to  throw  down  the  grounds 
that  may  be  floating ;  repeat  this,  and  let  the  cottee-pot 
stand  near  the  fire,  but  not  on  too  hot  a  place,  until  the 
grounds  have  subsided  to  the  bottom ;  in  a  few  minutes 
the  coffee  will  be  clear  without  any  other  preparation, 
and  may  be  poured  into  cups  :  in  this  manner,  with  good 
materials  in  sufBcient  quantity,  and  proper  care,  excel- 

lent coffee  may  be  made.  The  most  valuable  part  of  the 
coffee  is  soon  extracted,  and  it  is  certain  that  long  boiling 
dissipates  the  fine  aroma  and  flavour.  Some  make  it  a  rule 
not  to  suffer  the  coffee  to  boil,  but  only  to  bring  it  just 

to  the  boiling  point  ;  but  it  is  said  by  Mr.  Donovan,  that  it  requires  boiling  for  a  little 
time  to  extract  the  whole  of  the  bitter,  in  which  he  conceives  much  of  the  exhilarating 
qualities  of  the  coffee  reside.  As  an  improvement  on  the  common  mode,  he  therefore 
recommends  that  the  whole  of  the  water  should  be  divided  into  two  parts ;  one  half  should 
be  put  on  the  fire  with  the  coffee,  and  as  soon  as  the  liquor  boils  it  should  be  taken  off 
the  fire,  allowed  to  subside  for  a  few  seconds,  and  then  poured  off  as  clear  as  it  will  run. 
Immediatel)-,  the  remaining  half  of  the  water,  at  a  boiling  heat,  is  to  be  poured  on  the 
grounds,  the  coffee-pot  is  to  be  placed  on  the  fire,  and  kept  boiling  three  minutes.  This 
wiU  extract  aU  the  bitterness  left  on  the  grounds ;  and  after  a  few  moments'  subsidence, 
the  clear  part  is  to  be  poured  off,  and  mixed  with  the  former  liquor.  This  mixed  liquor 
now  contains  all  the  qualities,  both  aroma  and  bitter,  which  originally  existed  in  the 
roasted  coffee,  and  is  as  hot  as  any  taste  could  desire  it.  From  what  has  been  said,  the 
error  of  some  persons  is  evident,  who  suppose  that  long  boiling  is  necessary  to  extract  the 
strength  of  coffee. 

40G8.  T/ie  usual  method  of  preparing  cqffir  in  France,  as  described  by  the  French  naturalist  Du  Tour,  is 
the  following.  Let  the  powder  be  poured  into  the  coffee-pot  filled  with  boiling  water,  in  the  proportion  of 
two  ounces  and  a  half  to  two  pounds,  or  two  English  pints  of  water.  Let  the  mixture  be  stirred  with  a  spoon, 
and  the  coflee-pot  be  soon  taken  off  the  fire,  but  suffered  to  remain  closely  shut,  for  about  at  least  two  hours, 
on  the  warm  ashes  of  a  wood  fire.  During  the  infusion  the  liquor  should  be  several  times  agitated  by  a 
chocolate  frother,  or  something  of  the  same  kind,  and  be  finally  left  for  about  a  quarter  of  an  hour  to  settle. 
This  long  very  gentle  simmering  over  hot  ashes  is  probably  favourable,  but  it  would  require  some  care  to 
effect  it  where  coal  is  the  fuel. 

4069.  The  Cafd  noir  of  the  French  is  coffee  made  strong  with  water  only.  CafS  au  lait 
must  not  be  made  by  boiling  coffee  and  milk  together,  as  milk  is  not  proper  to  extract 
the  coffee  ;  the  coffee  must  first  be  made  as  cafe  noir,  only  stronger  ;  as  much  of  this 
coffee  is  poured  in  the  cup  as  is  required,  and  the  cup  is  then  filled  up  with  boiled  milk. 
Cafe  a  la  creme  is  made  by  adding  boiled  cream  to  strong  clear  coffee,  and  heating  them 
together. 

4070.  The  clearing  of  coffee  is  a  circumstance  demanding  particular  attention.  After 
the  heaviest  parts  of  the  grounds  have  settled,  there  are  still  fine  particles  suspended  for 
some  time,  and  if  the  coffee  be  poured  off  before  these  have  subsided,  the  liquor  is  defi- 

cient in  that  transparency  which  is  one  test  of  its  perfection ;  for  coffee  not  well  cleared 
has  always  an  unpleasant  bitter  taste.  In  general,  the  coffee  becomes  clear  by  simply 
remaining  quiet  for  a  few  minutes,  as  we  have  stated  ;  but  those  who  are  anxious  to  have 
it  as  clear  as  possible  employ  some  artificial  means  of  assisting  the  clearing.  The  addi- 

tion of  a  little  isinglass,  hartshorn  -shavings,  skins  of  eels  or  soles,  white  of  eggs,  &c.,  has 
been  recommended  for  clearing  ;  but  it  is  evident  that  these  substances  to  produce  their 
effect,  which  is  upon  the  same  principle  as  the  fining  of  beer  or  wine,  should  be  dissolved 
previously,  for  if  put  in  without,  it  would  require  so  much  time  to  dissolve,  that  the  flavour 
of  the  coffee  would  vanish. 

4071.  T/ie  while  of  egg  clears  well,  but  often  passes  into  the  coffee  cups  when  the  coffee  is  poured  out,  in 
the  form  of  little  shreds  consisting  of  the  coagulated  egg ;  the  coffee  in  that  case  should  be  strained.  Mr. 
Donovan  recommends  drying  white  of  egg  by  spreading  it  thin  upon  a  plate  before  a  brisk  fire  for  twelve  or 

, fourteen  hours.  This  dried  egg  will  easily  scale  oil'  the  plate,  and  may  be  kept  for  any  length  of  time  in  a bottte  corked.  A  small  bit  of  the  size  of  a  sixpence  will  be  sulllcient  to  clear  tliree  ounces  of  coffee.  All  that 
is  necessary  is  to  throw  it  into  the  half  of  the  coffee  made  to  boil  as  in  the  above  directions,  by  which  it  will 
be  dissolved,  and  when  this  half  is  .idd<'d  to  the  other  that  had  been  already  poured  off,  the  clearing  will  be 
effected  on  resting  a  few  miiuites  ;  or  this  dried  white  of  egg  may  \w  previously  dissolved  in  a  table-spoonful 
of  boiling  water,  and  added  to  tin;  coffee  before  it  is  set  down  to  settle. 

4J572.  The  difficully  of  clearing  coffee  has  led  In  Ihe  invention  of  a.  varied/  of  apparalus  for 
coffec-rnahiiig.  One  of  the  simplest  modes  is  putting  the  coffee  into  a  bag  of  muslin  sus- 

pended to  the  rim  of  the  coffee-pot,  fig.  .'iSO.;  and  by  pouring  boiling  water  through  it, 
the  soluble  parts  of  the  cotFee  are  separated,  and  the  grounds  thoroughly  retained,  the  bag Z  z  4 



712 BEVERAGES  USED  IN  THE  BRITISH  ISLES. Book  VIIL 

serving  as  a  filter.  The  objection  to  this 
method  is,  that  the  water  remaining  but 
a  very  short  time  in  contact  with  the 
coffee  cannot  extract  from  it  the  -whole 
that  is  required.  Any  cofiFee-pot  with 
such  a  bag  fitted  into  its  mouth  is  termed 
a  coffee  biggin. 

4073.  Evans's  apparatus  for  malting 
coffee  is  intended  to  let  the  coffee  soak 
longer  in  the  water,  and  thus  extract  more 
of  its  principles,  a  b,  fig.  590.,  is  a  tin 
cylinder  with  handles  and  a  cover,  which 
is  neai'ly  filled  with  water,  and  placed 
upon  a  stand,  c  d,  containing  a  lamp,  e  is 
a  low  cylinder  made  of  two  circular  tin 

plates  at  a  small  distance  apart,  and  closed  all  round  ;  this  being  filled  only  with  air  will 
float  upon  the  water,  and  will  bear  to  have  the  bag  with  the  coffee,  suspended  to  it 
beneath  in  the  water ;  after  the  latter  has  boiled  long  enough,  the  decoction  of  the  coffee 
will  mix  with  the  water,  but  perfectly  fine,  and  may  be  drawn  fit  for  use  by  the  stop- 
cock. 

4074.  Count  Rumford's  percolator  is  an  improvement  upon  this,  and  is  in  very  general 
use,  under  the  name  of  coffee  filterer.  a  a,  fig.  .')91.,  is  a  cylin- 

drical vessel  of  metal  of  any  kind,  silver  or  tin  japanned  on  the 

outside  ;  this  vessel  fits  into  another,  b  b,'m  the  form  of  a  tea-pot 
or  any  other.  The  cylindrical  vessel  has  a  bottom  that  is  per- 

forated with  numerous  very  small  holes,  and  into  this,  the  lid 
being  taken  off,  the  coffee  is  put  resting  on  the  perforated  bot- 

tom. To  press  the  coffee  as  compactly  as  possible,  that  the  water 
may  not  penetrate  so  quickly  as  in  the  bag,  a  cylindrical  plate  of 
metal,  also  perforated,  is  forced  down,  guided  by  a  metal  stem  ; 
and  this  stem  passes  through  another  perforated  plate  at  top  to 
keep  it  steady.  The  coffee  being  packed  close,  by  pressing  the 
stem  down  hard  several  times,  water  is  poured  upon  the  upper- 

most perforated  plate,  and  it  passes  through  the  perforations  to 
the  coffee,  through  which  it  makes  its  way  slowly,  dissolving  the 

Fig.  591. soluble  part  which  descends  very  slowly  into  the  lower  vessel. 

Fig.  592. 

b  b.  This  infusion  of  the  coffee,  which  may  now  be  poured  out,  is  perfectly  transparent, 
and  the  whole  of  the  aroma  is  preserved.    There  are  two  objections  to  this  apparatus  in 

its  original  form.  It  does  not  entirely  ex- 
haust the  coffee  of  its  virtues;  and  conse- 

quently, as  it  requires  a  greater  quantity  of 
coffee  than  the  common  method,  it  is  not  the 
most  economical,  although  a  very  convenient 
and  elegant  mode.  But  the  greatest  objection 
is,  that  if  there  be  much  thickness  of  coffee, 
or  it  be  pressed  very  hard,  the  liquid  requires  so 
much  time  to  percolate,  that  it  is  too  much 
cooled  before  it  can  be  poured  out.  This  last 
objection  is  removed  by  placing  the  percolator 
over  a  spirit  lamp,  as  in  fig.  592.,  or  it  may  be 
placed  on  a  small  vessel  containing  an  iron 
heated ;  but  care  must  be  taken  to  have  some 
method  of  fixing  securely  the  percolator  to  this 
stand,  after  the  heater  is  put  into  it,  that  the 
latter  may  not  drop  off  in  carrying.  For  this 

^  purpose  there  should  be  handles  to  the  percola- 
tor; and  in  this  form,  or  with  a  lamp,  it  is  at  present  much  used,  and  is,  perhaps,  upon  the 

whole,  the  best  apparatus  for  the  table,  when  a  small  quantity  of  coffee  only  jg  wanted. 
4075.  When  much  coffee  is  required  for  parties,  the  way  is  to  make  and  clear  it  in  the 

kitchen,  and  send  it  up  in  a  coffee  urn  with  a  lamp,./?<7.  593. 

407G  Mr.  Jones  of  the  Strand,  London,  /wrs  nn  n/);j(ir«<M.?  for  makmg  coffee :  a,  fig.  504.,  is 

a  vessei  placed  over  a  lamp,  into  which  the  proper  quantity  of  water  is  put;  b  is  a  double 

vessel,  the  internal  one  consisting  of  a  perforated  metal  cup,  to  hold  the  ground  coffee  ;  c 

is  another  vessel  fitting  on  b,  and  having  a  valve  at  d.  AVhen  the  water  in  a  boils,  the 

steam  ascends  amongst  the  coffee  in  b ;  and  when  it  accumulates  in  sufficient  force,  its 

pressure  upon  the  surface  of  the  water  in  a  causes  the  boiling  fluid  to  rise  in  the  pipe  c  c, 

and  to  be  discharged  in  the  vessel  c  ;  the  lamp  may  then  be  blown  out,  and  the  liquid  will 
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percolate  througli  the  cofFeo  in  b,  and  passing  through  the  perforated  strainer  will  descend into  a  filtered  infusion. 

tig.  504. 

4077. 

sion  at 

Parker's  patent  steam-fountain  coffee-maker  is  a  machine  by  ■which  the  extract  of 
coffee  is  prepared  in  a  very  easy  and  expeditious  manner. 
When  the  extract  is  made,  it  may  be  diluted  with  boilin"; 
water  to  suit  the  palate  ;  or  hot  milk  may  be  used  instead 
of  water,  making  cafe  au  lait. 

Fig.  595.  represents  the  external  appearance  of  the  appa- 
ratus ;  and  fig.  596.  is  a  section  to  show  its  construction  and 

mode  of  action,  a  is  a  box  of  metal  to  hold  the  cotFee, 
having  its  bottom  lid  perforated  with  numerous  small  holes. 
From  the  lower  part  of  this  box  proceeds  a  funnel,  b,  that 
reaches  nearly  to  the  bottom  of  an  outside  vessel  or  cylinder 
of  metal,  c  d,  which  is  divided  into  two  parts  interiorly  by  a 
partition,  k  k ;  and  on  the  middle  of  this  partition  is  fixed  a 
tube,  into  which  the  neck  of  the  funnel  is  put,  and  on  which 
the  box  with  the  coffee  rests.  This  exterior  vessel  is 
covered  by  a  convex  lid,  e.  The  whole  is  placed  over  a 
spirit  lamp,  /,  and  is  suspended  by  centres  fixed  to  the  up- 

right arched  rod,  g,  g  h.  Having  taken  out  the  box  with  its 
funnel,  it  is  filled  with  coffee  ;  and  boiling  water  is  poured 
down  the  tube  in  the  interior ;  this  will  pass  into  the  divi- 

c  d ;  then  the  box  with  the  coffee  is  to  be  replaced,  and  the  lamp 
lighted.  The  steam  which  is  formed  forces  the  water  in 
cd  to  rise  through  the  tube  b,  and  passes  upwards  through 
the  perforated  bottom  of  the  box  into  the  coffee,  forming 
the  extract,  which  is  seen  rising  as  a  dark  fluid  through  the 
perforated  lid  of  a,  and  flowing  over  into  the  upper  division, 
1 1.  The  passage  of  the  water  should  be  permitted  to  con- 

tinue till  it  becomes  pale-coloured,  and  has  consequently 
extracted  all  the  goodness  of  the  coffee,  when  the  lamp 
should  be  extinguished,  and  the  lid  put  on.  To  get  out 
the  extract,  the  finger  is  pressed  upon  the  little  wooden  cup, 
at  a,  fig.  595.,  by  which  the  cylindrical  vessel  is  brought  into 
a  horizontal  position,  and  the  extract  is  poured  out  through 
the  spout.  After  making  the  extract,  it  is  best  not  to  drain 
off  the  liquid  remaining  within  the  rim  of  the  cover,  but  to 
let  it  return  into  the  boiler,  which  it  will  do  as  soon  as  the 
lamp  is  extinguished  ;  thus  any  sediment  will  return  with  it. 

The  filling  of  the  box  is  best  done  by  piling  up  the 
ground  coffee  in  the  centre,  and  then  striking  it  off  with  a 
knife,  as  is  done  with  corn  in  a  bushel  measure.  The  time  for 
making  the  extract  of  colFee,  where  hot  water  is  used,  should 
never  exceed  five  minutes.  If  it  takes  longer,  it  can  arise  only 
from  the  coffee  being  ground  too  finely  ;  and  this  not  only 
increases  the  expenditure  of  spirits  of  wine  and  of  time,  but 
likewise  injures  the  quality  of  the  extract.  The  remedy  is 
to  grind  the  coffee  coarser  and  coarser  until  the  operation, 
after  the  water  in  the  boiler  boils,  lasts  only  three  minutes. 
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Instead  of  the  ordinary  spirit-lamp  with  a  wick,  a  little  cup  of  tin  with  a  handle  is 
used ;  this  is  filled  two-thirds  with  just  as  much  spirit  of  wine  as  is  necessary  for  one operation,  by  which  the  waste  very  common  in  lamps  with  wicks  is  avoided.  Care 
siiould  be  taken  not  to  spill  any  of  the  spirit  on  the  outside  of  the  cup,  or  it  will  blaze, and  occasion  inconvenience.  An  ordinary  spirit  lamp  with  a  wick  will  answer  suffi- 
ciontly  well.  4,7?^.  595.,  is  an  extinguisher  with  a  handle,  to  put  out  the  lamp  with. 
A  variety  of  this  machine  is  likewise  made,  to  use  by  means  of  a  fire  instead  of  a  lamp. Tlie  extract  of  coffee  prepared  by  this  apparatus  contains  all  the  aroma  and  other  fine qualities  of  the  coffee. 

4078.  Fig.  597.  is  a  view  of  Platow's  patent  filter  er  for  making  coffee;  and^»  598.  is  a section  of  the  same.  The  lowest 
vessel,  a  h,  is  often  japanned,  into 
which  water  is  put  proportioned  to 
the  coffee  to  be  used,  c  is  a  glass 
vase  with  a  tin  tube,  d,  attached, 
and  having  a  little  circular  plate,  e, 
fixed  at  the  bottom  of  the  glass, 
and  pierced  full  of  very  fine  holes. 
The  glass  vase  and  tube  is  fitted 
on  the  top  of  a  b,  the  tube  going 
into  the  water  and  near  to  the  bot- 

tom. The  coflFee  is  put  into  the 
glass  vase  without  water.  The 
lamp,y,  being  applied  to  the  bottom 
of  the  lower  vessel,  the  water  in  it 
is  caused  to  boil,  and  as  soon  as  the 
steam  forms,  it  presses  upon  the 
surface  of  the  water  and  forces  it 

up  through  the  tube  into  the  coffee 
in  the  vase  ;  and  when  enough  has 
been  so  raised  the  lamp  is  with- 

drawn, which  stops  the  formation 
of  steam,  otherwise  the  water 
would  be  forced  over  the  top  of 
the  vase.  As  the  water  now  cools 

a  little,  the  steam  will  be  condensed  and  no  longer  keep  up  the  water,  which  will  there- 
fore descend  by  its  own  weight  into  the  vessel  ab,  carrying  with  it  the  extract  of  the 

coffee.  The  made  coffee  is  then  drawn  off  into  cups  by  the  stop-cock  represented  in 
fixj.  597. 

4079.  By  Brain's  vacuum  or  pneumatic  filter,  fig.  599.,  coffee  may  be  made  perfectly 
clear  and  bright  in  a  few  minutes  :  a  is  a  receptacle 
made  of  tin,  Britannia  metal,  or  other  material, 
fitting  into  another  one,  b,  which  has  an  exhausting 
piston,  c,  attached,  by  which  it  may  be  exhausted  of 
air.  The  top  of  the  vessel  b  is  covered  with  a  wire 
grating,  and  before  the  vessel  a  is  placed  on  it,  a 
piece  of  close  muslin,  linen,  or  shamoy  leather  is  laid 
over  the  grating,  and  the  vessel  a  is  forced  down,  so 
that  the  joint  is  air-tight.  The  coflfee  is  put  into  the 
vessel  or  chamber  c,  which  is  open  at  top ;  then 
open  the  little  plug,  d,  and  press  the  piston  down  to 
the  bottom,  and  add  as  much  boiling  water  over  the 
cotfee  as  is  necessary.  Now  shiit  the  plug,  d,  work 
the  exhausting  pump,  c,  and  draw  the  air  out  of  the 

vessel  b,  so  as  to  produce  a  vacuum  in  it ;  when  that  is  effected,  the  pressure  of  the 
atmosphere,  acting  upon  the  liquid  in  a,  will  force  it  through  the  coffee  and  the  filter 
down  into  b,  from  whence  it  may  be  drawn  perfectly  clear  into  cups.  This  machine  not 
only  produces  coffee  beautifully  clear,  but  also  with  great  expedition.  The  closer  the 
nuislin  or  linen,  the  more  perfect  will  be  the  filtration.  Previous  to  using  the  apparatus, 
it  should  be  warmed  by  passing  hot  water  through  it.  It  is  to  be  observed,  that  this 
apparatus,  from  its  mode  of  operation,  is  not  proper  to  be  put  upon  the  table,  but  is 
intended  for  preparing  the  coffee  in  the  kitchen,  whence  it  must  be  transferred  to  a  more 
sightly  vessel.  . 

4080.  Paliiwr\s  pnriimniic  fillcring  mach'ma  is  nearly  of  the  same  constrnction.  The 

essoire  ofcoflhc  may  be  also 'thus  pi  epured  by  this  aiiparatus.  Put  four  ounces  of  the  best 
ground  "coffco  into  a  covered  vessel,  witli  twelve  ounces  of  cold  soft  water.  Let  it  stand 
for  twenty-four  hours,  stirring  it  two  or  three  times ;  after  which,  pour  into  llie  pneu- 

Fig.  .597.  Fig.  598. 
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1  matic  filtering  machine,  and  pass  the  liquid  two  or  three  times  through  it.  The  same 
:  apparatus  will  do  also  to  filter  wine  water,  or  other  fluids. 

40S1.  Bearl's  coffee  percolator  acts  also  by  producing  a  vacuum  below  the  coffee,  in 
consequence  of  which  the  liquid  is  forced  through  by 
the  pressure  of  the  atmosphere,  a,  fiy.  GOO.,  is  a  cylin- 

drical vessel  of  strong  tin  or  other  metal,  having  a  piston 
that  fits  the  inside,  and  is  made  tight  by  a  piece  of  soft 
leather;  the  bottom  of  this  piston  is  pierced  with  fine 
holes,  and  on  this  the  coffee  is  put.  This  piston  is  raised 
up  by  means  of  a  handle  fixed  to  two  uprights,  c  and  d. 
If  now  this  piston  be  put  down  to  the  bottom  of  the 
vessel  a,  and  the  coffee  and  water  be  put  into  the  vessel 
on  the  piston,  in  drawing  the  piston  up  by  the  handle,  all 
the  air  in  a  will  be  brought  with  it,  except  what  forces 
through  the  coffee  and  percolator  to  fill  up  the  vacuum 
that  would  be  formed.  Hence  a  clear  and  transparent 
extract  of  the  coffee  will  be  produced,  which  will  be 
strong  in  proportion  to  the  water  employed.  As  con- 

siderable force  is  necessary  to  raise  the  piston,  an  axis, 
c,  is  passed  through  another  upright  piece  bent  at  top 
like  an  arch,  and  round  this  axis  a  band  passes  that  is 
attached  to  the  handle  6  by  a  hook  ;  this  axis  being 
turned  by  a  lever  or  cross  handle,  the  raising  of  the 
piston  is  easily  effected.  The  facility  and  quickness 
with  which  coffee  can  be  made  perfectly  clear  by  this 
apparatus  is  a  great  recommendation  ;  but  it  is  evident, 
that  though  the  principle  is  unobjectionable,  the  form 
does  not  render  it  suitable  to  the  drawing-room. 

4082.  An  essence  of  coffee  may  be  purchased  in  the 
shops,  which  will  supply  a  cup  of  coffee  at  any  time  by 

diluting  it  with  water  ;  but  as  the  mode  of  preparing  it  is  not  generally  known,  and  the 
taste  is  somewhat  peculiar,  we  cannot  recommend  it  as  equal  to  the  usual  coffee,  though 
it  may  he  convenient,  and  even  useful,  on  particular  occasions,  as  in  travelling.  A  tea- 
spoonful  put  into  a  cup  of  boiling  water  makes  one  of  coffee. 

4083.  Coffee  may  be  prepared  by  simmering  over  a  lamp  in  the  following  manner,  which  may  be  useful  for 
those  who  wish  for  an  early  cup  of  cofl'ee  without  disturbing  servants. Procure  for  the  purpose  asimple  cylindrical  coffee-pot  of  tin,  a,  fig.  601., 
as  wide  at  top  as  bottom,  to  hold  the  coffee  and  water  ;  then  another 
cylinder,  4,  e.  must  surround  it,  open  at  bottom,  rf,  c,  and  joined  to  the 
inner  one  at  top,  so  much  larger  as  to  leave  an  inch  space,  or  half  an 
inch,  between  the  two,  and  reaching  an  inch  below  the  bottom  of 
the  inside  one.  To  this  outside  cylinder  three  short  feet,/,  of 
strong  wire,  may  be  fixed.  The  cover  of  the  pot  should  be  double, 
the  better  to  confine  the  heat ;  a  handle  is  fixed  to  the  outside 
cylinder,  and  also  a  spout  from  the  inside  one  of  sufficient  length. 
Below  this  cylinder,  which  contains  the  coffee  and  the  water,  a  small 
lamp  with  three  wicks,  or  a  chemical  Argand  lamp,  is  placed  between 
the  wire  legs.  The  space  between  the  two  cylinders  being  always 
full  of  hot  air,  which  is  allowed  to  issue  through  holes  at  /i,  i.  The 
lamp  should  be  so  regulated,  that  the  coffee  should  not  boil,  but 
only  simmer  ;  and  a  very  small  lamp  will  be  sufficient  to  keep  up  the 
simmering  for  any  length  of  time.  The  oil  should  be  of  the  best 
kind  ;  but  spirit  of  wine  or  naphtha  will  be  better  to  prevent  smoke  or 
smell.  Before  the  coffee  is  drimk,  the  lamp  should  be  withdrawn,  and 
the  liquor  should  rest  to  be  cleared. 

4084.  Fig.  602.  is  an  apparatus  for  making  coffee  vei'y  useful  for  trnvcUers.   It  consists  of  a  tin  cylindrical vessel,  with  an  opening  for  introducing  a  l.imp  with  three  wicks, 
■which  may  burn  spirits  of  wine.  Three  wires  bent  at  both  ends,  as 
in  the  wood-cut,  are  hung  upon  the  edge  of  the  cylinder,  and  upon 
these  the  coffee-pot  is  made  to  rest.  As  the  handle  is  made  to  take 
off,  the  coffee-pot  can  be  packed  inside  the  cylinder. 

40H.').  Cujffee  Jiiay  likewise  be  made  by  infusing  a  proper  quantily  in cold  water,  .and  letting  it  remain  all  night ;  in  the  morning  the  infu. 
sion  may  be  filtered  and  only  heated,  not  boiled  ;  some  prefer  thia 
mode. 

408G.  Professor  Gregory  has  given  a  receipt  for  preparing  a  cold 
infusion  of  cofj'ee.  He  directs  th.it  a  cylinder  shall  be  provided,  about two  feet  long,  and  two  inches  wide,  terminating  below  in  u  funnel, 
which  is  to  be  pl.iced  in  the  neck  of  a  bottle.  A  small  portion  of  cot- 

ton wool  being  inserted  in  the  neck  of  the  funnel,  half  a  pound  of 
coffe(!  is  to  be  mixed  with  as  much  water  as  to  form  the  consistence 
of  thin  porridge  ;  .md  when  this  has  stood  an  hour  or  two,  it  is  to  ho 
introduced  into  the  cylinder.  Immediately  a  very  strong  infusion 
will  begin  to  ilrop  into  the  bottle;  and  when  the  dropping  ceases,  the 
coffee  will  still  he  impregnated  with  .nlrong  liquor.  To  obt.iiu  this, 

more  w.ater  must  be  poured  upon  the  coffee,  till  the  iubibion  becomes  p.de,  when  the  coffee  is  exhausted. 
Several  lintllcs  will  be  required,  and  this  operation  m.iy  last  three  or  four  days,  some  kinds  of  coffee  being 
sooner  exhaust('d  than  otIuTs.  The  cont<'nt«  of  the  several  bottles  .are  lo  be  mixed  together  ;  and  in  this  way 
six  imperial  pints  of  good  coffee  may  be  obtained  from  half  a  pound  ;  hut  the  strength,  of  course,  is  a  matter 

Fig-  601. 
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of  taste.  Tht:  cofTcc  exhausted  in  this  manner  will  still  yield  some  weak  infusion.  Wljcn  healed  this  coffee 
should  not  be  sullercd  to  boil.  It  is  evident  tliat  tlie  length  of  the  tube  assists  the  percolation  bv'the  hydro- static pressure.  '  ' 

4087.  With  respect  to  the  quantity  of  coffee  used  in  making  the  decoction,  much  depends 
upon  the  taste  of  the  consumer.  The  general  use  of  tea  amongst  us,  and  the  greater  price 
of  coifee  while  the  high  duty  existed,  occasioned  the  latter  to  he  much  less  used  in 
England,  and  the  art  of  preparing  it  less  understood  than  on  the  Continent.  The  greatest 
and  most  common  fault  in  English  cofiFee  is  the  too  small  quantity  of  the  ingredient ; 
and  coffee  is  usually  made  stronger  on  the  other  side  of  the  Channel  than  it  is  here. 
The  present  cheapness  of  our  cofiFee,  however,  renders  the  quantity  less  an  object  of 
economy  than  it  was  formerly.  Count  Rumford,  who  had  a  very  favourable  opinion 
of  the  valuable  qualities  of  coffee,  observes,  that  to  make  it  good,  such  as  is  usually 
drunk  after  dinner,  a  pound  of  good  Mocha  coffee,  which,  when  roasted  and  ground, 
weighs  only  thirteen  ounces,  serves  to  make  fifty-six  full  cups,  or  a  little  less  than  a 
quarter  of  an  ounce  to  a  coffee-cup  of  moderate  size.  Mr  Donovan  gives  the  proportion 
of  two  ounces  and  a  half  of  well-roasted  coffee  to  an  imperial  quart  measure  of  water. 
Some  may  prefer  it  rather  weaker.  If  coffee  is  too  strong,  the  fine  aromatic  flavour  is 
less  perceived  than  the  bitter. 

4088.  The  method  of  making  coffee  in  some  parts  of  Turkey  is  thus  described  by  Mr.  Fellows  in  his  "  Excur- 
sions through  Asia  Minor:  "  —  "  Each  cup  is  made  separately,  the  little  saucepan  or  ladle  in  which  it  is  pre- pared being  about  an  inch  wide  and  two  deep  ;  tliis  is  more  than  half  filled  with  coffee,  finely  pounded  with 

a  pestle  and  mortar,  and  then  filled  uj)  with  water  ;  after  being  placed  for  a  few  seconds  on  the  fire,  the  con- 
tents are  poured,  or  rather  shaken,  out  (being  much  thicker  than  chocolate),  without  the  addition  of  cream 

or  sugar,  into  a  china  cup  of  the  size  and  shape  of  half  an  egg-shell,  which  is  inclosed  in  one  of  ornamented 
metal  for  convenience  of  holding  in  the  hand." 

4089.  Coffee  is  always  drunk  without  milk  in  Turkey  and  the  East,  and  also  in  France 
and  England  after  dinner.  When  taken  at  breakfast  with  us,  milk,  or,  what  is  much 
better,  cream,  is  added  to  it.  The  milk  should  always  be  first  boiled  ;  and  when  the 
quantity  of  the  boiled  milk  equals  that  of  the  strong-made  coffee,  the  beverage  is  termed 
by  the  French  Cafe  au  lait. 

4090.  From  what  has  been  stated,  it  appears  that,  to  make  good  coffee,  the  following  cir- 
cumstances are  to  be  attended  to :  prociire  coffee  of  good  quality ;  have  it  carefully  roasted 

and  ground,  if  possible,  on  the  day  it  is  wanted  ;  use  a  suiBcient  quantity  in  maJdng  the 
decoction ;  boil  it  according  to  the  directions  given  above  ;  clarify  it  well ;  add  to  it  cream 
or  boiled  milk ;  let  it  be  served  quite  hot. 

4091.  Coffee  is  sometimes  adulterated  by  mixing  with  roasted  peas  and  beans,  but,  most 
of  all,  with  chiccory ;  and  many  grocers  have  been  prosecuted  and  convicted  of  this  fraud. 
But,  as  it  is  impossible  to  counterfeit  the  berry  in  the  unground  state,  the  best  precaution 
is  never  to  pm'chase  ground  coffee,  but  to  see  it  ground ;  or,  what  is  better,  to  roast  and 
grind  it  at  home.  The  poor  are  most  liable  to  suffer  by  this  species  of  dishonesty,  as 
they  generally  piu-chase  coffee  ready  ground  in  very  small  quantities.  To  detect  the 
adulteration  of  coffee  by  peas  and  beans  is  beyond  the  reach  of  chemical  science. 

Sect.  VII. 

SUBSTITUTES  FOK  COFFEE. 

Various  substitutes  for  cqffie  have  been  tried  and  recommended  ;  but  none  of  these  are  found  to  have  much 
of  the  flavour  of  true  coffee  ;  and  considering  the  trouble  attending  on  such  preparations,  and  the  present  low 
price  of  the  real  article,  it  is  much  to  be  doubted  whether  any  of  them  be  worth  using ;  certain  it  is,  that  no 
substance  is  brought  forward  that  can  be  at  all  compared,  in  point  of  flavour  and  other  properties,  to tffee 
4092  Chiccory  is  used  in  many  places  on  the  Continent  as  a  substitute  for  coffee,  and  is  also  mixed  with  it, 
ther  from  an  idea  of  improving  its  flavour,  or  for  economy.   For  a  description  of  the  plant,  see  Book  VII. 

•iiineir  to'  be  much  used  in  England,  except  for  adulterating  coflee ;  and  as  large  quantities  have  been  im- 
'im  -ted  it  is  difficult  to  say  to  what  other  use  it  is  .applied.  But  it  is  easy  to  detect  this  fraud  by  a  very  simple ..vneriment  ■_  Put  the  quantity  of  a  pinch  of  snuff  of  tlio  ground  coffee  yon  suspect  to  be  adulterated  on  the 
surface  of  a  glass  of  water ;  the  coffee  itself  will  swim,  and  not  mix  with  the  water,  but  the  chiccory  will  sink in  the  water,  and  be  seen  falling  down  as  a  red  powder.  , ,  .     ,     ,  •  »  r 

4(  In  The  substance  called  Hunt's  breakfast  powder,  which  used  to  be  sold  in  the  shops,  consists  of  rye, 
Iinile  l  dried  and  roasted  with  a  little  butter,  and  then  ground  like  coffee  ;  it  is  not  unlike  the  most  ordinary 

roffpp  or  Kvlvestcr's  coffee.    In  Nortli  America  uiey  use,  as  a  suusuuue  lur  cuiieu,  uie  ot^--"" 
trcf,  or  atdJtr^^^  canadensis;  but  they  form  a  poor  one,  as  the  liquor  made  from  them  is  very 

^''mTVmrns'havc  been  recommended  as  the  best  substitute  by  the  Academv  of  Sciences  at  Petersburgh. 
Toeomnnmicatrt  .th™        oily  properties  of  coffee,  the  following  process  has  been  used:_  V\hen  

the 

aX.  and  6t?  the  n  with  care,  or  cover  the  ladle,  and  shake  it.  that  the  whole  may  be  well  mixed. 
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CHAP.  XII. 

CHOCOLATE  AND  COCOA. 

4095.  Both  these  preparations  are  made  from  the  seeds  or  beans  of  the  Cacao  tree,  which 

grows  in  the  West  Indies  and  South  America.  The  Spanish,  and  the  proper  name,  is 
cacao,  not  cocoa  as  it  is  generally  spelled ;  from  this  mistake,  the  tree  from  which  the 

beverao-e  is  procured  has  been  often  confounded  with  the  palm  that  produces  the  edible 
cocoa  nuts,  which  are  the  produce  of  the  cocoa  tree  {Cocos  nncifera),  whereas  the  tree 
from  which  chocolate  is  procured  is  very  different  (the  Theobroma  Cacao).  The  cocoa  tree 
was  cultivated  by  the  aboriginal  inhabitants  of  South  America,  particularly  in  Mexico, 
where,  according  to  Humboldt,  it  was  reared  by  Montezuma.  It  was  transplanted  thence 
into  other  dependencies  of  the  Spanish  monarchy  in  1520  ;  and  it  was  so  highly  esteemed 
by  Linnaeus  as  to  receive  from  him  the  name  now  conferred  upon  it  of  Theobroma,  a 
term  derived  from  the  Greek,  and  signifying  "food for  Gods."  The  Mexican  name  was 
chocolati,  whence  the  term  chocolate.  The  trees  are  raised  from  seed,  and  grow  to  the 
height  of  about  twenty  feet,  resembling  a  young  cherry  tree  ;  and  do  not  come  into 
bearing  until  six  or  seven  years  old,  but  then  they  bear  leaves,  flowers,  and  fruit  all  the 
year  round  ;  the  leaves  are  about  four  inches  long,  pointed,  and  of  a  dull  gi-een  ;  the flowers  safiFron-coloured  and  beautiful.  The  trees 

grow  in  morassy  situations,  and  are  sheltered  by 
larger  trees.  Their  cultivation  is  very  easy  re- 

quiring little  attention  beyond  gathering  the  fruit 
when  ripe.  The  cocoa  beans  are  contained  in 
pods  something  like  a  roundish  cucumber  deeply 
furrowed,  about  five  inches  long  and  three  wide. 
Jig.  603.,  each  pod  a,  containing  from  twenty  to  fifty 
beans,  according  to  the  particular  variety  and 
country  where  they  grow,  about  the  size  of 
almonds,  imbedded  in  a  reddish-white  pithy  sub- 

stance, like  that  of  a  water  melon. 
The  pod  is  smooth  on  the  outside,  green  when 

young,  but  when  ripe  variously  coloured.  The 
beans  are  enveloped  by  a  thin  skin  or  pellicle,  of  a 
brown  colour,  which  is  taken  off  before  they  are 
converted  into  chocolate.  The  kernel  is  divided 

into  several  portions,  which  do  not  adhere  together,  and  which  easily  come  to  pieces  when 
the  skin  is  removed. 

In  the  West  Indies,  when  the  fruit  is  ripe,  the  beans  are  taken  out  of  the  pulp,  spread 
out  to  dry,  and  put  into  bags  for  exportation  ;  but  in  the  Caraccas  they  are  subjected  to  a 
species  of  slight  fermentation,  by  which  they  lose  a  good  deal  of  their  acrimony  and  bitter- 

ness, and  acquire  more  aromatic  flavour.  It  appears  that  there  are  several  species  of  the 
ca<:ao  or  cocoa  bean,  and  that  these  differ  much  in  their  qualities.  The  Mexican  is  con- 

sidered the  best,  but  it  seldom  comes  to  Europe  ;  that  from  Guatemala  is  much  esteemed, 
and  the  beans  are  larger.  The  West  Indian  cocoa  is  among  the  least  valuable  kinds,  being 
very  oily. 

Chocolate  has  always  been  a  favourite  beverage  among  the  Spaniards  and  Creoles,  and 
was  considered  here  as  a  great  luxury  when  first  introduced,  after  the  discovery  of 
America ;  but  the  high  duties  laid  upon  it  here  confined  it  long  almost  entirely  to  the 

■wealthier  classes.  Before  it  was  subjected  to  that  duty,  Mr.  Bryan  Edwards  stated  that 
cocoa  plantations  were  numerous  in  Jamaica,  but  that  the  duty  caused  their  almost  entire 
ruin.    The  removal  of  this  duty  has  increased  their  cultivation. 

4096.  The  cocoa  bean  has  been  analysed  by  Lampadius  ;  the  kernels  of  West  Indian 
cocoa  contain,  in  100  parts,  some  water,  53  01  of  a  fat  oil,  167  of  a  brown  albuminous 
substance  that  contains  the  aroma,  10'91  of  starch,  7-75  of  gum,  0-9  of  woody  fibre,  and  2-01 
of  a  reddish  matter  that  would  serve  as  a  dye  stuff".  The  husks  of  the  beans  form  12  per 
cent,  of  their  weight;  they  contain  no  fat,  but  consist  of  woody  fibre  and  a  brown  muci- 

laginous extract.  The  fat  or  oil  which  the  cocoa  nut  contains,  called  butter  of  cocoa,  may 
be  extracted  by  steaming  the  nuts,  or  soaking  them  in  boiling  water,  and  subjecting  them 

to  strong  pressure  in  canvas  bags,  or  by  skimming  it  off'  the  water  when  cold.  It  is  of 
the  consistence  of  tallow,  is  of  a  mild  agreeable  taste,  has  a  reddish  tinge  when  first 
expressed,  but  it  becomes  white  by  boiling  in  water.  From  five  to  six  ounces  of  the 
butter  may  be  obtained  from  a  pound  of  cocoa  ;  it  is  not  apt  to  become  rancid  like  fats 
in  general  ;  it  serves  in  some  places  to  make  candles,  as  it  melts  only  at  122°,  but  it  is  not 
used  here  ;  in  France  it  is  employed  for  making  soap.  Recently  a  principle  has  been 
discovered  in  the  cocoa  bean  very  similar  to  caffeine. 
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4097.  The  simplest  method  of  prcparimj  a  bevcrayc  from  the  cocoa  beam  is  tliat  which  was 
employed  origmally  by  the  Mexicans.  They  roasted  them  in  earthen  pots  and  after 
clearing  them  from  tiic  husks,  which  then  easily  separated  by  fanning,  bruised 'them between  two  heated  stones,  working  the  oily  paste  into  the  form  of  cakes ;  and  tliis  is nearly  the  process  employed  here  at  present.  The  taste  of  the  unroasted  bean  is  bitterish 
^»|Jctuous,  rather  rough  and  peculiar,  but  not  ungrateful.    By  roasting  it  is  considerably 

4098.  Chocolate,  made  in  the  manner  above  described,  was  imitated  by  the  Spaniards from  the  Mexican  mode.  It  was  extensively  used  in  Spain,  and  was  imported  into  tliis 
country  as  a  great  luxury  under  the  name  of  Spanish  chocolate.  This,  however,  had  the 
addition  of  other  ingredients  than  the  cocoa  beans,  to  give  it  a  more  agreeable  flavour,  as 
sugar,  cinnamon,  vanilla,  and  other  spices.  Some  have  added  maize,  tapioca,  salep,  arrow- root, and  substances  which  may  be  considered  as  adulterations.  When  the  mixture  was 
made  into  a  liquid,  it  was  poured  into  moulds  which  gave  it  the  form  of  cakes,  when 
become  dry  and  hard.  The  spices  added  to  chocolate  are  thought  to  render  it  less 
wholesome  and  more  heating  than  the  simple  cocoa  bean,  and  are  generally  omitted  in  our preparation  of  this  article. 

4099.  When  Spanish  chocolate  is  to  be  used,  a  portion  of  one  of  the  cakes  must  be  scraped 
fine,  added  to  a  sufficient  quantity  of  water,  and  simmered  for  a  quarter  of  an  hour ;  but 

milling  is  necessary  to  make  it  completely  smooth.  For  this 
purpose  a  tin  vessel  is  made,  fg.  604.,  that  has  a  circular  wheel 
of  wood  or  metal  within,  fixed  to  a  stem  that  passes  through 
the  lid,  and  which,  being  whirled  about  rapidly  by  the  palms  of 

Fig.  CM-  the  hand,  bruises  and  mixes  the  chocolate  with  the  water.  The 
chocolate  must  be  milled  off  the  fire,  then  put  on  again  to  sim- 

mer some  time,  then  milled  again  until  it  is  quite  smooth. 
From  the  fineness  of  the  chocolate  there  should  be  no  sediment 
and  the  whole  should  be  drunk  ;  cream  is  generally  used  with 
it.  An  ounce  of  the  cake  will  make  a  pint  quite  rich.  The 
sugar  may  be  put  in  with  the  scraped  chocolate,  or  added 
afterwards.  Chocolate  should  never  be  made  before  it  is 
wanted,  because  heating  it  again  lessens  the  flavour,  destroys 
the  froth,  and  injures  the  body  of  the  chocolate.  It  should  not 

be  brought  quite  to  a  boil,  for  the  oil  of  the  nut  is  observed  to  rise  to  the  top  after  a  few 
minutes'  boiling,  and  even  on  standing  long  on  the  fire. 

4100.  Churchman  was  a  celebrated  manufacturer  of  chocolate  in  this  country,  and  he 
has  been  succeeded  by  Fry,  of  Bristol,  who  now  prepares  every  variety  of  chocolate  and 
cocoa  in  the  greatest  perfection. 

4101.  Fry's  Churchman's  chocolate  in  powder  does  not  requii'e  milling.  It  is  sold  in  small 
tin  canisters,  and  is  extremely  convenient  for  travellers  or  persons  in  public  offices,  &c., 
as  a  cup  of  chocolate  is  made  with  little  trouble.  To  prepare  it,  put  a  large  tea- spoonful 
into  a  tea-cup,  add  a  few  tea-spoonfuls  of  boiling  water,  and  mix  it  well ;  then  fill  up  the 
cup  with  boiling  water  and  stir  it ;  add  sugar,  milk,  or  cream  to  suit  the  taste. 

4102.  Chocolate  paste  is  another  preparation  by  Fry,  made  with  still  greater  facility 
than  the  last ;  it  may  be  mixed  at  the  breakfast  table. 

4103.  Broma  is  a  preparation  of  chocolate  adapted  for  those  with  whom  the  oily  quality 
of  chocolate  does  not  agree.  Part  of  the  oil  is  extracted,  and  some  sago,  potato  starch,  or 
similar  substance  substituted,  which  renders  it  easier  of  digestion. 

4104.  3IiUi  chocolate  is  made  with  milk  instead  of  water."  Put  the  milk  and  water  on 
to  boil,  then  scrape  the  chocolate  fine,  from  one  to  two  squares  to  a  pint.  When  the  milk 
and  water  boils,  take  it  off  the  fire,  throw  in  the  chocolate,  mill  it  well  till  it  froths. 

4105.  Chocolat  d  manger  is  a  preparation  of  chocolate,  originally  French,  made  up  with 
sugar  into  small  long  cakes  for  eating.  They  are  considered  useful  to  travellers  from  the 
great  quantity  of  nutriment  they  contain  in  little  compass.  Humboldt  states  that  by 
means  of  this  nutritive  quality  of  cocoa,  the  inhabitants  of  some  parts  of  South  America 
are  enabled  to  sustain  very  long  journeys  in  crossing  the  deserts  or  uninhabited  forests. 

4106.  Since  the  Cocoa  beans  themselves  have  been  imported  in  abundance  into  this  country, 
real  Spanish  chocolate  is  nearly  gone  out  of  use,  and  both  chocolate  and  what  is  teiTiied 
Cocoa  are  manufactured  here  ;  the  difference  between  them  being  that  in  the  former  the 
beans,  carefully  selected  and  deprived  of  their  skins,  are  perfectly  levigated,  so  that  the 
paste  unites  readily  with  the  water  and  milk  boiled  with  it,  scarcely  depositing  any 
sediment ;  whereas  in  cocoa,  being  less  finely  ground,  there  is  more  sediment ;  chocolate 
is  so  finely  ground  that  the  particles  are  kept  suspended,  and  the  whole  is  drunk, 
whereas  in  what  is  called  simply  cocoa,  the  sediment  must  be  allowed  to  subside,  aud 
only  the  liquid  is  used  when  poured  off  from  the  grounds. 

4107.  Cocoa  is  prepared  here  for  sale  in  several  ways.  The  beans  are  put  into  a  heated 
iron  cylinder  similar  to  a  coffee-roaster,  having  holes  at  the  ends  for  suffering  the  vapours 
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to  escape.  When  the  aroma  is  -well  developed,  the  roasting  is  finished ;  and  the  beans  are 
turned  out,  cooled,  and  freed  from  their  husks  by  slightly  rubbing,  sifting,  and  fanning.  It  is 
a  peculiarity  in  the  cocoa  beans,  that  when  first  heated  they  are  dry,  and  may  then  be  ground 
to  powder  by  a  mill  or  by  the  pestle  ;  but  by  continuing  the  process  of  bruising,  the  oil 
separates,  and  forms  the  whole  into  a  soft  paste.  One  of  the  preparations  therefore  con- 

sists of  Cocoa  in  Powder,  which  has  been  ground  in  a  mill  like  coffee.  Indeed  the  best 
mode  of  having  the  cocoa  pure  is  to  pm-chase  the  beans  or  nuts,  which  are  now  com- 

monly sold  roasted,  and  to  grind  them  in  a  large  coffee  mill.  Cocoa  is  deteriorated  by 
keeping,  and  at  the  end  of  two  years,  it  has  lost  all  its  fine  flavour. 

4108.  To  make  cocoa  ready  for  use,  an  ounce  is  boiled  in  a  pint  and  a  half  of  water  for 
about  a  quarter  of  an  hour,  and  then  it  is  to  be  kept  near  the  fire  to  settle  and  become  tine  ; 
after  that  it  is  to  be  poured  off  into  another  pot  for  immediate  use.  It  is  drunk  with  sugar 
and  milk  or  cream  like  coffee.    To  save  time,  it  may  be  boiled  over  night. 

4109.  t'ocoa  pni/e  is  prepared  as  follows.  The  cocoa  beans  are  heated  in  iron  cylinders,  and  deprived  of their  hnsks,  in  the  manner  above  described  ;  the  kernels  are  then  put  into  an  iron  mortar  heated  by  keeping 
lighted  charcoal  in  it  for  some  time,  and  pounded  and  rubbed  with  the  pestle  also  heated,  till  the  whole  is 
quite  smooth  like  a  paste.  It  is  then  placed  upon  a  marble,  or,  what  is  better,  a  porphyry  slab  made  hot 
thoroughly  before  the  fire,  and  worked  well  with  an  iron  roller,  until  it  is  as  soft  and  smooth  as  butter ;  or 
this  process  is  performed  more  expeditiously  in  a  mill.  A  little  sugar  is  added  to  make  it  dissolve  readily 
when  used.  Sometimes  it  is  put  into  tin  moulds,  and  dried  in  square  cakes.  It  is  said,  however,  that  much 
heat  dissipates  the  flavour.  To  prepare  a  beverage  from  cocoa  paste,  nothing  more  is  necessary  than  to  stir 
it  well  in  boiling  water. 

4110.  Soluble  cocoa  is  made  in  cheap  little  squares,  and  is  mixed  up  with  a  little  sugar, 
and  probably  sometimes  with  adulterating  ingredients.  By  means  of  the  sugar  this 
readily  dissolves,  and  is  useful  as  being  easily  prepared. 

4111.  Flake  cocoa  is  the  cocoa  simply  crushed  by  a  machine  that  delivers  it  in  the  form 
of  flakes. 

Since  the  duty  has  been  so  much  reduced,  cocoa  has  become  an  article  of  consumption 
among  all  classes. 

4112.  Cocoa  is  extensively  cultivated  in  the  West  Indies  and  in  South  America.  The 
consumption  is  inmiense.  Humboldt  estimated  that  in  Europe  in  180G  at  23,000,000  lbs, 
of  which  fi'om  six  to  nine  millions  were  supposed  to  be  consumed  La  Spain.  He  observes 
that,  "  Alike  easy  to  employ  and  convey  as  an  aliment,  it  contains  a  large  quantity  of 
nutritive  and  stimulating  particles  in  a  small  compass.  It  has  been  said  with  truth,  that 
in  Africa,  rice,  g^um,  and  shea-butter,  assist  man  in  crossing  the  deserts.  In  the  New 
World,  chocolate  and  the  flour  of  maize  have  by  their  portability  rendered  accessible  to 
him  the  table  lands  of  the  Andes,  and  vast  uninhabited  forests."  Cakes  of  chocolate 
may  be  considered  as  a  kind  of  portable  soup  of  the  Tropics. 

CHAP.  xm. 

ON  SUGAR. 

Sect.  I. 

INTRODUCTION  AND  HISTORY  OF  SUGAR. 

4113.  We  have  stated  before  that  sugar  or  saccharine  juice  is  a  constituent  of  many 
vegetables ;  and  it  is  accordingly  extracted  from  several ;  but  by  far  the  most  abundantly 
from  a  cane  or  reed  called  the  sugar-cane,  from  which  our  sugar  in  common  use  is  made. 
We  shall  first  describe  the  manufacture  and  qualities  of  this  kind,  and  afterwards  speak 
of  some  varieties  of  sugar  which,  though  much  less  common,  are  yet  occasionally  pro- 

duced from  other  vegetables. 
4114.  History  of  sugar  from  the  cane.  —  Sugar,  which  has  been  used  in  Europe  for 

several  centuries  as  an  agreeable  condiment,  was  imperfectly  known,  and  was  not  in 
common  use,  among  the  Greeks  and  Romans.  By  our  ancestors  it  was  seldom  obtained 
previously  to  the  discovery  of  the  West  Indies ;  and  at  that  time  honey  was  usually  em- 

ployed for  sweetening  liquors  and  food.  It  is  not  a  little  curious  that  the  Chinese,  the 
most  ancient  nation  now  existing,  were  acquainted  with  the  manufacture  of  sugar  from 
the  sugar-cane  above  two  thousand  years  ago  ;  the  cane,  indeed,  is  a  native  of  China,  and 
grows  abundantly  in  that  country.  Chinese  sugar  in  small  quantities  occasionally  found 
Its  way  into  ancient  Europe,  and  the  Greek  physicians,  who  procured  it  from  the  Arabian 
merchants,  employed  it  as  a  medicine,  describing  it  as  a  kind  of  concrete  honey,  which 
exuded  like  gum  from  canes  or  reeds.  The  Arabian  navigators  first  brought  it  from 
India  into  Arabia  and  Greece ;  but  it  docs  not  appear  to  have  been  transported  to  Rome 
probably  on  account  of  its  great  bulk  and  little  comparative  value,  which  rendered  it  an 
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unprofitable  article  of  commerce.  It  is  evident  that  the  ancient  notions  of  it  were 
extremely  erroneous,  since  solid  sugar  of  every  kind  is  the  produce  of  manufacture  only, 
and  is  never  found  adhering  to  the  cane  like  gum ;  the  juice  must  always  be  forcibly 
expressed,  and  afterwards  crystallised.  Pliny  speaks  of  a  substance  called  saccharon, 
obtained  from  certain  reeds  in  India  :  he  observes  that  it  was  of  a  white  colour,  crackled' like  salt  between  the  teeth,  was  sweet  like  honey,  and  was  in  lumps  not  exceeding  the 
size  of  a  hazel  nut — a  description  which  corresponds  with  that  of  the  white  sugar-candy 
made  at  present  in  Cochin  China.  Our  term  sugar  is  probably  derived  from  the  Bengalee sliukkur,  the  name  by  which  it  is  still  known  in  India. 

4115.  It  was  not  until  a  considerable  time  afterwards  that  the  plant  which  produced  it 
was  brought  from  the  eastern  parts  of  Asia ;  and  it  does  not  appear  to  be  certain  at  what 
particular  period,  nor  by  whom,  .this  acquisition  was  first  made.  Early  in  the  tenth 
century  it  was  cultivated  in  the  vicinity  of  Ormus,  on  the  Persian  Gulph,  whence,  no 
doubt,  it  was  carried  to  Mesopotomia,  a  country  celebrated  for  its  sugar  in  the  time  of 
the  Crusades :  hence  it  spread  into  Syria,  New  Tyre  being  famous  for  excellent  sugar  m 
the  twelfth  century.  By  the  Saracens  it  was  introduced  into  Egypt,  Rhodes,  Cyprus, Sicily,  and  Spain. 

4116.  From  a  passage  in  an  Arabian  author,  who  wrote  in  1073  (quoted  by  Blanquiere, 
Madrid,  1801),  giving  directions  for  the  cultivation  of  the  sugar-cane,  and  for  boiling  the 
juice,  nearly  in  the  same  manner  as  at  present,  it  would  appear  that  sugar  was  made  in 
Spain  at  least  700  years  ago,  the  manufacture  having  been  probably  introduced  by  the Moors, 

It  is  a  circumstance  not  generally  known,  that  the  sugar-cane  is  grown  at  this  day  in 
Andalusia,  in  the  south  of  Spain,  or  at  least  was  only  a  few  years  ago,  over  a  narrow 
tract  between  a  chain  of  rugged  mountains  and  the  Mediterranean,  about  a  hundred  and 
thirty  miles  in  length,  with  a  medium  breadth  of  four  or  five  miles,  the  climate  being 
sufficiently  warm,  with  the  exception  of  slight  nocturnal  frosts  in  some  winters.  The 
sugar  is  manufactured  there  nearly  in  the  same  manner  as  in  the  West  Indies.  This  fact 
has  been  overlooked  by  almost  all  travellers,  but  has  been  stated  in  a  late  paper  in  the 

"  Edinburgh  Philosophical  Journal "  by  Dr.  Traill,  who  visited  the  country. 
The  Portuguese  planted  the  sugar-cane  in  their  newly-discovered  islands  of  Madeira 

and  the  Canaries,  whence  it  was  afterwards  transferred  to  their  colonies  on  the  coast  of 
Africa  and  in  Brazil. 

4117.  It  has  been  supposed  that  the  sugar-cane  was  indigenous  in  America;  this,  how- 
ever, is  improbable,  since  it  is  not  found  growing  wild  in  that  part  of  the  world.  But  the 

climate  of  the  new  world  being  found  highly  favourable  to  the  growth  of  this  plant,  the 
Portuguese,  who  devoted  themselves  with  much  assiduity  to  its  cultivation,  and  to  the  ex- 

traction of  its  sugar,  for  some  time  possessed  almost  the  entire  supply  of  Europe  with  this 
commodity. 

From  1466  to  1580,  sugar  was  rare  in  England,  being  procured  from  the  Portuguese; 
Venetians,  and  Genoese,  and  was  used  only  in  the  houses  of  the  wealthy,  or  in  medicine. 
With  regard  to  its  introduction  into  the  West  Indies,  it  appears  that  it  was  planted  there 
some  time  before  it  was  cultivated  on  a  large  scale  for  the  manufacture  of  sugar.  At 
first  no  other  use  was  made  of  it  than  as  an  esculent  garden  vegetable,  the  stem  being 
eaten,  or  rather  sucked  or  chewed,  in  a  raw  state,  after  being  simply  peeled,  as  is  still  the 
practice  in  China  and  in  some  of  the  East  Indian  islands.  This  will  account  for  its 
having  been  noticed  by  travellers  in  the  West  Indies  previously  to  the  date  of  the 
establishment  of  the  first  sugar  plantation.  In  1643,  the  English  began  the  manufacture 

in  St.  Christopher's  and  Barbadoes,  and  in  Jamaica  in  1656  ;  the  plant  having  flourished 
there  in  great  luxuriance,  it  has  ever  since  been  extensively  cultivated,  and  the  produce 
distributed  thence  over  the  globe. 

4118.  Tlie  art  of  refining  sugar,  or  making  what  is  called  loa  f  sugar,  was  a  discovery  of 
some  Venetians  in  the  early  part  of  the  sixteenth  century,  and  does  not  appear  to  have 

been  known  to  the  Chinese ;  but  it  was  not  until  cofi"ee  and  tea  were  introduced  into 
England,  that  sugar  came  into  general  demand  here.  Sugar-candy  is  of  very  early  date  : 
according  to  Dr.  Moseley,  there  is  an  account  of  a  shipment  made  at  Venice  for  England, 
in  1319,  of  100,000  lbs.  of  sugar,  and  10,000  lbs.  of  sugar-candy.  Refined  sugar  is 
mentioned  in  a  list  of  provisions  in  the  reign  of  Henry  VIII.  Numerous  improve- 

ments up  to  the  present  time  have  been  made  in  the  art  of  manufacturing  sugar  in  a  pure state. 
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Sect.  II. 

> MANUFACTURE  OF  SUGAK  FROM  THE  SUGAR-CANE;  AND  THE  VARIOUS  KINDS  OF  CANE 
SUGAR. 

4119.  The  sugar-cane  {Saccharum  officinale')  is  a  species  of  large  jointed  reed  or  grass, I  of  which  there  are  several  yarieties  ;  but  all  of  them  appear  to  have  been  natives  of  the 

i-eastern  parts  of  Asia  only.  In  some  districts  of  Bengal  there  are  canes  not  much  thicker 

ithan  the  finger,  which  give  a  juice  that  is  sweet,  but -which  does  not  afford  a  crystallisable 
isuo-ar.  Of  the  other  sugar  canes,  one  has  a  pale  yellow  stem,  agreeing  with  the  common 
ccane  in  the  West  Indies  ;  another,  frequent  in  Hindostan,  has  a  stem  of  a  reddish-brown 
ccolour,  giving  abundance  of  juice. 

4120.  The  yellow  sugar-cane  of  the  West  Indies  (^fig.  605.)  grows  to  the  height  of  six, 
twelve,  and  even  twenty  feet,  according  to  the 
nature  of  the  soil,  the  most  favourable  being 
a  deep  loam  :  much  moisture  is  essential  to  its 
growth.  It  is  propagated  by  cuttings  only,  and 
possesses  a  power  of  tUlering  like  wheat,  though 
in  a  less  degree.  The  canes  are  not  planted 
annually  ;  but  as  they  deteriorate  in  size  every 
year  they  continue,  they  are  renewed  in  ten  or 
twelve  years,  or  oftener.  The  cultivation  of  sugar- 
canes  requires  hoeing  and  weeding  very  fre- 

quently, a  process  which  is  extremely  laborious, 
particularly  when  performed  under  a  tropical 
sun.  As  they  grow  up,  the  lower  leaves  are 
taken  off,  and  the  wind  having  considerable 
power  upon  them,  they  are  then  supported  by 
props  of  bamboo,  or  sometimes  tied  together  by 
their  tops. 

Twelve  or  thirteen  months  after  they  have 
been  planted,  the  canes,  though  not  quite  ripe, 
abound  in  sweet  juice,  but  mixed  with  much 
mucilage  ;  and  if  they  are  cut  at  that  time, 
which  is  sometimes  done,  though  improperly, 
the  sugar  procured  from  them  does  not  crys- 

tallise so  well  on  account  of  the  mucilage.  This 
ids  said  to  be  one  of  the  causes  of  the  inferiority  of  East  India  sugar  ;  if  the  canes,  on  the 
"Other  hand,  remain  too  long  before  they  are  cut,  they  throw  out  their  flowers,  and  much 
"of  their  sweetness  is  dissipated.  The  joints  in  one  stalk  are  from  forty  to  sixty  in  number, 
jand  from  one  to  three  inches  apart.  The  young  shoot  ascends  from  the  earth  in  an  almost 
j  straight  line,  and  is  surrounded  by  a  tuft  of  dark  green  leaves.  A  field  of  canes  when 
:jn  full  blossom  is  extremely  beautifuL 

Of  late  years  another  variety  of  the  sugar  cane,  a  native  of  Otaheite,  has  in  many 
pplaces  in  the  West  Indies  superseded  the  common  sugar  cane,  as  it  afibrds  a  somewhat 
iJarger  proportion  of  sugar,  is  sooner  fit  to  cut,  and  the  juice  is  more  easily  clarified. 

4121.  When  the  canes  are  ripe,  they  are  cut  down  close  to  the  stool;  the  stems  are  divided 
linto  lengths  of  about  three  feet,  which  are  made  up  into  bundles,  and  carried  without 
Jdelay  to  the  mill  to  have  their  juice  extracted  by  crushing. 

The  crushing  mill  is  usually  a  pair  of  fluted  rollers,  of  wood  or  cast-iron,  and  turned 
with  levers  by  men  who  pass  the  canes  one  by  one  between  them.  The  juice,  as  it  is 
s«queezed  out,  runs  down  into  a  reservoir.  These  mills  are  worked  also  by  horses,  oxen, 
»wind,  or  steam.  By  the  pressure  of  the  rollers,  the  canes  are  not  only  squeezed  quite 
■'.dry,  but  sometimes  reduced  to  fragments.  The  refuse,  or  macerated  rind  of  the  cane, 
iwhich  is  called  cane-trash,  serves  for  fuel  to  boil  the  liquor  in  the  subsequent  operations. 
IThe  juice  which  has  been  thus  expressed  is  strained  to  separate  it  from  pieces  of  the 
'  cane  and  other  coarser  impurities,  and  then  is  conveyed  by  a  trough  to  the  boiling- libouse. 

4122.  In  describing  the  manufacture  of  sugar  from  the  cane  juice,  we  propose  first  to 
:give  the  process  which  has  been  long  followed  in  the  West  Indies,  and  afterwards  to 
>  mention  those  improvements  which  have  been  lately  introduced. 

4123.  In  the  hoiling-house,  the  cane-juice  is  received  into  one  of  the  flat-bottomed 
•copper  pans  or  cauldrons,  called  clarifiers,  of  which  there  are  generally  three.  The  raw 
juice  is  so  exceedingly  fermentable,  that  in  the  climate  of  the  West  Indies,  it  wiU  scarcely 
remain  longer  than  twenty  minutes  before  this  change  commences ;  and  as  the  least 
degree  of  fermentation  materially  affects  both  the  quality  and  quantity  of  the  sugar,  it  is 
necessary  that  the  clarifier  should  be  large  enough  to  work  off  the  liquor  with  great  ex- 

3  A 
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pedition.  The  clarifiers  are  capable  of  holding  from  300  to  400  gallons,  on  plantations 
which  make  from  fifteen  to  twenty  hogsheads  a  week.  Each  clarifier  is  furnished  with  a 
syphon  or  a  cock,  to  draw  off  the  liquor  clear  and  free  from  the  scum  which  is  thrown  up 
during  the  boiling. 

When  this  clarifier  is  charged,  in  order  to  assist  in  the  separation  of  the  gura,  oil, 
and  other  vegetable  principles  which  are  intermixed  in  the  expressed  juice,  and  for  the 
purpose  of  neutralising  some  acid  contained  in  it,  a  quantity  of  quicklime  (generally 
brought  from  Bristol)  is  stirred  in,  after  having  been  mixed  with  a  little  cane  juice  to  the 
consistence  of  cream.  In  this  first  part  of  the  clarifying  process,  the  liquor  is  not  suffered 
to  boil ;  but  as  it  gi-ows  hot,  a  crust  or  thick  scum  begins  to  rise,  and  when  it  has  reached 
within  a  few  degrees  of  the  boiling  point,  the  damper  of  the  fire-flue  is  closed,  and  the' 
liquor  remains  undisturbed  for  about  an  hour,  in  order  that  all  the  impurities  may  have 
time  to  rise  to  the  top.  The  liquor  is  now  drawn  off  clear  by  a  syphon  or  cock  into  the  next 
pan,  called  the  evaporating  copper ;  in  this  it  is  made  to  boil,  and  the  scum  is  removed 
by  skimmers  as  it  rises.  The  liquor  ought  now  to  be  bright,  and  of  the  colour  of  Madeira 
wme.  If  it  is  not  sufficiently  bright,  it  is  diluted  with  lime-water,  which,  by  rendering 
the  impurities  insoluble,  throws  them  up  in  the  form  of  scum.  From  the  great  evapo- 

rating copper,  the  liquor,  now  considerably  reduced  in  quantity,  is  transferred  by  ladling 
to  a  smaller  copper ;  and  when  further  evaporated  in  this,  it  passes  into  the  smallest, 

called  the  teache ':  here  the  boiling  is  continued  till  the  liquor  is  sufficiently  condensed for  granulation.  From  the  teache  it  is  laded  into  the  coolers,  which  are  shallow 
wooden  vessels,  about  eleven  inches  deep,  and  capable  of  holding  a  hogshead  of  sugar. 
Here  the  liquor  cools,  and  the  sugar  crystallises,  or  concretes  in  small  irregular  crystals, 
or  grains,  which  are  kept  from  uniting  together  by  the  liquid,  now  in  a  viscid  state,  called 
molasses,  the  granulation  being  assisted  by  stirring  the  mass  with  wooden  stirrers. 

4124.  Wlien  all  the  sugar  appears  to  have  grained,  it  is  taken  to  the  curing-house,  which  is 
an  airy  building,  containing  a  large  cistern  below,  and  open  joists  without  boarding  above. 
Empty  hogsheads  without  headings  are  ranged  on  these  joists,  and  the  bottom  of  each 
hogshead  is  pierced  by  holes,  through  each  of  which  a  plantain  leaf  is  thrust,  long  enough 
to  stand  above  the  top  of  each  hogshead,  and  to  reach  a  few  inches  below  the  bottom. 
The  sugar  from  the  cooler  being  put  into  one  of  these  casks,  the  molasses  gradually 
drain  from  the  granular  part,  percolating  through  the  spongy  plantain-stalks,  and 
dropping  into  the  cistern  below.  In  about  three  weeks  the  sugar  is  sufficiently  cleared  and 
dry,  when  it  is  packed  into  hogsheads  ready  for  exportation.  The  sugar  thus  obtained  is 
called  Muscovado,  and  is  the  raw  material  whence  the  sugar-bakers  in  Britain  make  their 
loaf  or  refined  lump  sugar. 

4125.  Part  of  the  Muscovado  sugar,  on  arriving  in  England,  is  purchased  by  the  grocers 
and  constitutes  the  brown  or  moist  sugar  of  the  shops,  and  they  select  it  according  to  its 
cleanness,  its  bright  colour  and  dryness. 

The  planters  in  our  colonies  have  generally  sent  their  sugar  to  Britain  in  the  state  of 
Muscovado  ;  but  in  the  French,  Spanish,  and  Portuguese  settlements  it  has  been  usual  to 
convert  it  into  what  is  called  clayed  sugar,  which  was  formerly  much  used  in  Britain  for 
domestic  purposes  under  the  name  of  Lisbon  sugar,  and  is  often  mentioned  in  receipts. 

4126.  To  prepare  Lisbon  sugar,  a  quantity  of  sugar  from  the  coolers  was  put  into  conical  pots  with  their 
points  downwards,  and  having  a  small  hole  at  the  bottom  ;  the  molasses  which  drained  from  the  sugar  dropped 
out  through  the  hole  into  a  jar  intended  to  receive  it.  In  about  twelve  hours,  a  quantity  of  clay  was  laid  upon 
the  top,  and  kept  moistened  with  water,  which,  oozing  gently  from  the  clay  through  the  sugar,  dilutes  the 
molasses,  and  causes  more  of  it  to  come  away  than  in  the  hogshead,  leaving  it  whiter  than  at  first.  This 
Lisbon  or  clayed  sugar  is  afterwards  dried,  and  is  purer  than  Muscovado  ;  it  is  used  in  many  places  for  the 
same  purposes  as  loaf  sugar  is  with  us. 

4127.  Refined  sugar  is  made  from  Muscovado  sugar  in  the  following  manner.  The  raw 

sugar  is  put  into  vessels  charged  with  lime-water  and  the  serum  of  bullocks'  blood,  or  white 
of  eggs,  well  mixed.  After  standing  a  night  to  dissolve,  fires  are  lighted  under  the  bot- 

tom of  the  boiler,  and  as  soon  as  the  liquid  begins  to  boil,  the  albmnen  or  serum  of  the 
blood  coagulates  and  rises  to  the  top,  carrying  with  it  all  the  impurities  of  the  sugar,  and 
these  are  removed  by  a  skimmer.  The  other  part  of  the  blood,  the  clot,  does  no  injury,  as 
it  is  not  soluble  in  the  liquor,  and  therefore  comes  away  entirely  in  the  scimi,  none  of  it 
remaining,  as  some  erroneously  imagine,  in  the  sugar  which  we  use.  The  liquid  is  kept 
gently  simmering  for  some  time,  being  skimmed  all  the  while  ;  the  heat  is  then  increased, 
and  the  sugar  made  to  boil  rapidly  until  it  is  concentrated  sufficiently  :  it  is  then  trans- 

ferred to  the  coolers,  where  it  is  violently  agitated  with  wooden  oars  till  it  is  granulated. 

In  this  granular  state  it  is  poured  into  conical  earthen  moulds  or  pots,  ha-sang  a  small  hole 
at  their  pointed  ends.  When  sufficiently  cold,  tliese  moulds  containing  the  sugar  loafs  are 
set  with  their  broad  ends  uppermost  over  earthen  pots ;  the  hole  at  the  small  end  is 

opened,  and  the  treacle  or  coloured  syrup  runs  out  at  the  points  of  the  moulds,  in  con- 
sequence of  which  the  sugar  is  much  whitened.  After  this,  a  paste  of  pipe-clay  is  poured 

upon  the  bottoms  of  the  loaves  to  the  thickness  of  an  inch,  and  the  water  that  percolates 
through  the  sugar  washes  down  all  remains  of  the  treacle  that  adheres  to  the  minute 



iChap.  XIII. ON  SUGAR. 
723 

.'crj'stals,  leaving  the  sugar  wLite.  The  clay  is  of  no  other  use  thau  to  prevent  the  water 
I'from  running  down  too  fast,  which  would  dissolve  the  sugar ;  a  sponge  would  answer  the 
ksame  purpose.  This  process  of  claying  is  repeated  several  tunes,  when  necessary  to  make 
:l;he  sugar  quite  white,  and  the  loaves  are  then  set  in  a  stove  to  dry. 

412S.  Treacle  or  molasses  drained  from  the  Muscovado  is  the  uncrystallisable  part  of 

:bhe  saccharine  juice,  either  natm-ally  so,  or  rendered  uncrystallisable  through  defects  in  the 
process  of  boiling.  It  contains  a  large  portion  of  sweet  or  saccharine  principle,  and  is 
therefore,  particularly  on  account  of  its  cheapness,  a  useful  article  of  domestic  economy, 
lit  is  considered  very  wholesome,  and  children  are  generally  fond  of  it.  M.  Cadet  has 
fshown  that  it  may  be  deprived  of  its  peculiar  taste  by  boiling  for  half  an  hour  with  pul- 
.  verised  charcoal  ;  the  saccharine  liquor  is  then  strained  from  the  charcoal ;  when  its 
ilavour  is  found  equal  to  that  of  sugar.  Treacle  is  found  useful  for  making  beer,  rum, 
land  the  very  dark  syrups,  as  that  of  poppies,  &c. 

4129.  Several  improvements  have  lately  been  made  in  the  manufacture  of  sugar,  a  short 
account  of  which  may  be  interesting. 

In  the  manner  in  which  it  has  been  usual  to  refine  raw  sugars,  a  large  quantity  of 
unolasses  is  separated,  «o  much  sometimes  as  from  twenty  to  thirty-five  per  cent.,  and  it 
ihad  been  supposed  that  in  the  juice  of  the  sugar  cane,  there  were  two  distinct  kinds  of 
sugar,  one  crystaUisable,  and  the  other  not  capable  of  being  crystallised,  the  latter  being 
highly  charged  with  colouring  matter,  constituting  the  molasses  ;  and  that  the  process  of 
refining  consisted  merely  in  separating  these  two  from  each  other.  But  it  is  now  sup- 

posed that  this  is  not  the  most  correct  view  of  the  subject ;  and  that  the  molasses  is  not 
lan  original  and  essential  part  of  the  cane  juice,  but  is  a  portion  of  the  sugar  which  has 
^een  charred,  and  thus  rendered  uncrystallisable  in  consequence  of  the  very  high  degree 
-of  heat  which  they  were  obliged  to  use  in  boiling  the  syrup  in  open  vessels.  The  form- 
lation  of  molasses  is  consequently  so  much  loss  of  sugar.  Various  plans  have  accordingly 
been  devised  for  diminishing  this  production  of  molasses,  and  consequently  of  increasing 
the  quantity  of  sugar  ;  and  some  of  these  have  been  very  successful. 

4130.  To  avoid  the  action  of  the  fire  upon  the  bottom  of  the  boiler,  a  method  was  em- 
ployed of  boiling  the  syrup  in  coppers  without  fire-places,  and  merely  by  forcing  heated 

>  whale  oil  through  a  coil  of  metallic  pipes  lying  in  the  midst  of  the  syrup  within  the  boiler. 
IThis  mode  prevented  in  a  considerable  degree  the  burning  of  the  sugar  and  formation  of 
molasses.  Oil  was  used  because  it  is  capable  of  receiving  a  very  high  degree  of  heat, 
but  not  sufficient  to  burn  the  sugar. 

4131.  Lately  a  process  analogous  to  the  mode  of  making  Lisbon  or  clayed  sugar,  but 
■superior  in  efficacy  and  expedition,  is  now  coming  into  use  in  the  British  West  India 
'plantations,  being  the  subject  of  a  patent.  The  raw  or  Muscovado  sugar,  moistened  with  a 
little  water  to  dilute  the  molasses,  is  put  into  a  vessel  having  a  perforated  bottom,  and 

?  placed  over  another  which  is  exhausted  of  air  by  means  of  an  air-pump.    In  consequence 
of  this  vacuum  being  formed,  the  pressure  of  the  atmosphere  drives  the  molasses  down 
through  the  sugar,  leaving  the  latter  very  white  and  pure. 

4132.  Heating  the  coppers  in  which  the  sugar  is  boiled  by  steam  at  a  certain  degree 
of  compression  applied  to  the  outside,  instead  of  the  direct  action  of  fire,  is  another  useful 
iimprovement  that  has  been  made  upon  the  old  method  of  boOing.  This  prevents  the  sugar 
ffrom  burning. 

4133.  But  the  greatest  improvement  in  the  manufacture  of  sugar  was  made  about  thirty 
yyears  ago  by  the  Hon.  Mr.  Howard,  a  gentleman  eminently  skilled  in  chemistry.  From 
lithe  weU-known  principle  that  boiling  water,  or  the  conversion  of  it  into  steam,  takes 
pplace  at  a  lower  degree  of  temperature  when  the  atmospheric  pressure  is  taken  oflf", 
SMx.  Howard  conceived  the  idea  of  constructing  the  evaporating  pans  in  such  a  manner, 
ilthat  the  atmospheric  air  could  be  removed  from  the  surface  of  the  liquid  in  them  by  an 
^air-pump ;  and  thus  the  solution  of  sugar  could  be,  made  to  boil  or  evaporate  in  vacuo, 
nand  consequently  with  a  much  lower  degree  of  heat.  The  advantage  of  this  may  be 
limagined  from  the  fact,  that  whereas  in  the  old  process  of  boiling  in  the  air,  sixty -three 
[■pounds  only  of  refined  sugar  were  produced  from  a  hundredweight  of  muscovado,  by  this 
^improved  method  they  got  seventy-eight  pounds.  The  saving  of  sugar  and  improve- 
nment  of  quality  were  such  as  to  make  the  patent  right,  which  secured  the  emoluments 
of  the  process  to  the  inventor  and  other  parties,  worth  many  thousand  pounds  a  year ; 
and  scarcely  any  instance  is  known  of  so  much  money  having  been  made  in  so  short  a 
itime  by  any  invention.  The  patent  having  expired  some  time,  this  process  is  now  gene- 
r  rally  employed  ;  and  lately.  West  India  planters  having  applied  the  principle  in  boiling 
■  Itheir  syrups,  obtain  pure  raw  sugar  direct  from  the  cane-juice,  and  much  whiter  than 'before. 

4134.  By  the  old  process  of  boiling  the  syrup  in  making  the  raw  sugar,  the  tem- 
■'perature  advanced  as  the  boiling  went  on,  in  consequence  of  the  concentration  of  the 
liquid,  which  prevented  its  ready  evaporation,  so  that  the  heat,  amounting  to  218°  or  220°, 
and  consequently  exceeding  the  heat  of  boiling  water,  occasioned  tlio  charring  of  a  good 
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deal  of  the  sugar.  This  concentration  also  prevented  the  full  formation  of  the  minute 
crystals  of  sugar ;  and  in  this  manner  much  of  the  syrup  that  would  otherwise  have  formed 
into  sugar  was  carbonised  and  changed  into  molasses.  In  this  state  also  the  molasses  was 
still  so  much  united  with  the  sugar  itself,  that  it  could  not  be  completely  separated  without 
re-dissolving  the  whole,  and  crystallising  it  afresh,  which  constituted  the  process  of  re- 

fining. In  the  new  method,  the  temperature  of  the  sugar  in  the  vacuum  pans  does  not 
exceed  150°  or  155°,  and  they  are  heated  externally  by  steam.  When  the  granulation 
is  completed  in  the  pans,  the  sugar  is  put  into  the  curing  boxes,  which  have  their  bottoms 
formed  of  metallic  gauze.  The  air  is  then  drawn  away  from  below  these  boxes  by  an  air- 
pump,  and  the  pressure  of  the  superincumbent  atmosphere  forces  down  all  the  molasses, 
and  leaves  the  crystallised  sugar  nearly  pure.  Of  course,  before  the  syrup  is  put  into  the 
vacuum  pans  for  granulation,  it  has  been  clarified  and  skimmed  as  usual.  Another  ad- 

vantage in  this  process  is  the  great  saving  of  time.  Sugars  cured  in  this  manner  require 
only  a  few  hours'  drying  previous  to  shipment.  So  great  is  the  expedition  with  which 
sugar  has  been  made  by  these  improvements,  that  at  Plantation  Richmond,  in  Demarara, 
the  "  sugar  has  been  growing  in  the  fields  in  the  morning,  and  converted  into  sugar  beau- 

tifully white  in  the  evening." 
The  vacuum  sugar,  as  it  is  called,  is  admitted  at  the  same  duty  as  ordinary  raw  sugar, 

and  it  bears  transportation  from  the  West  Indies  better  than  the  old  sugar.  By  the  new 
process  they  get  less  molasses  than  formerly,  and  of  course  cannot  make  so  much  rum ; 
but  they  say  that  the  molasses  is  superior  in  quality  :  part  of  it  appears  to  be  owing  to  a 
combination  of  the  sugar  with  mucilage  in  the  cane  juice,  which  prevents  some  of  the 
juice  from  crystallising. 

4135.  77i2s  Demerara  sugar,  made  in  the  above  manner,  consists  of  pure,  transparent, 
very  small  crystals,  which  are  in  fact  sugar  candy,  of  a  rich  taste  equal  to  that  of  refined 
sugar,  less  apt  to  become  acescent  than  Muscovado,  and  therefore  applicable  to  all  the  or- 

dinary purposes  of  domestic  economy.  The  time  required  for  its  solution,  being  greater 
than  that  of  other  sugar,  is  in  some  cases  a  slight  objection. 

4136.  The  East  India  sugar,  which  has  lately  come  into  the  market,  is  likewise  made 
from  the  sugar-cane,  and  is  whiter  though  less  strong  than  the  West  India  Muscovado. 
It  somewhat  resembles  the  Lisbon,  and  is  said  to  be  clayed. 

Sect.  IIL 

sugar-candy,  barley  sugar,  and  syrup, 

4137.  Sugar  candy  consists  of  regular  crystals  of  sugar.  In  making  refined  sugar,  the 
crystals  are  small,  confused,  and  irregular ;  hence  the  whiteness  and  opacity  of  loaf  sugar ; 
but  if  pure  syrup,  or  dissolved  sugar,  be  allowed  to  remain  quite  still  and  undisturbed,  as 
the  water  evaporates,  the  sugar  will  crystallise  in  certain  regular  forms;  and  if  the  syrup 
has  been  perfectly  clarified,  these  crystals  will  be  colourless  and  transparent,  constituting 
white  sugar-candy.  Brown  sugar-candy  difiers  from  this  only  in  being  formed  from 
syrup  that  has  not  been  so  completely  clarified.  If  a  mass  of  sugar-candy,  such  as  is 
usually  sold  in  the  shops,  be  examined,  the  form  of  the  crystals  can  be  easily  made  out  by 
a  little  attention,  and  it  will  be  observed,  that  all  the  crystals  are  constantly  of  the  same 
form,  it  being  a  law  of  nature  that  every  distinct  and  separate  substance  crystallises  con- 

stantly in  the  same  mode.  There  is  at  present  much  less  demand  for  sugar-candy  than 
formerly,  when  it  was  very  generally  used  for  coffee  and  tea;  but  it  is  still  made  ia 
London  by  a  few  sugar  bakers.  The  syrup  from  which  candy  is  made  is  thinner  than 
that  employed  for  making  loaf  sugar,  in  order  that  the  crystallisation  may  be  more  per- 

fect ;  and  the  most  perfect  quiet  is  preserved,  it  being  found  that  a  very  slight  degree  of 
agitation  in  the  liquor  will  very  materially  diminish  the  size  and  perfection  of  the  crystals. 
The  syrup  is  poured  into  oblong  boxes,  in  which  a  light  horizontal  frame,  strung  from  end 
to  end  with  fine  packthread,  has  been  previously  placed  for  the  crystals  to  form  upon  as 
the  water  evaporates,  when  the  boxes  are  placed  in  the  drying  stove,  where  they  remain 
several  days.  At  the  end  of  this  time,  the  finest  crystals  have  formed  upon  the  threads, 
and  the  whole  inside  of  the  boxes  is  found  to  be  lined  with  crystals. 

4138.  Sugar-candy  is  transparent  and  vuich  harder  than  loaf  sugar ;  its  hardness  causes 
it  to  dissolve  less  readily,  except  it  be  pounded  very  finely.  Its  inferior  solubility  in  the 
mouth  occasions  it  to  be  supposed  by  some  persons  not  to  be  so  sweet  as  loaf  sugar,  but  in 
reality  there  is  no  difference,  as  they  are  the  same  substance,  differing  only  in  the  mode  of 
crystallisation  ;  and  the  purer  the  sugar  the  sweeter  it  should  be.  It  is  also  a  very  com- 

mon error  to  suppose  that  moist  sugar  is  sweeter  than  refined ;  this  opinion  arises  from 
its  great  solubility,  by  which  it  affects  our  organs  of  taste  more  quickly. 

4139.  Barlcy-suqar  is  sugar  boiled  in  barley  water  to  such  a  consistence  that  it  will 

solidify  when  cold.  It  is  flavoured  with  lemon-peel,  and  then  poured  upon  a  stone  slab, 
rolled  out  into  little  cylinders  and  twisted. 

4140.  Syrup  is  sugar  simply  dissolved  in  water,  and  boiled  till  the  water  evaporates. 
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find  leaves  the  solution  of  a  certain  degree  of  strength  and  consistence.  In  making 

v.yrups,  refined  sugar  should  be  employed  ;  and  if  coarse  sugar  be  used,  the  syrup  should 
ioe  clarified  by  heating  to  a  froth  the  white  of  eggs  with  a  small  portion  of  water,  and 
lidding  to  it  a  solution  of  sugar  and  water  before  boiling.  The  albumen  coagulates  as  the 

yyrup^boils,  and,  involving  the  impurities  which  the  sugar  contained,  rises  to  the  surface iin  the  form  of  a  scum,  which  must  be  carefully  removed.  K  too  much  sugar  be  used, 

■nr  if  the  syrup  be  too  long  boiled,  the  sugar  soon  crystallises  ;  and  if  it  be  in  too  sniall 

proportion,  the  syrup  quickly  ferments,  and  becomes  acescent.  In  case  of  its  appearing 
ilisposed  to  ferment,  a  small  quantity  of  sulphate  of  potash  will  check  the  fermentation. 
IThe  most  certain  test  of  the  proper  consistence  of  a  syrup  is  its  specific  gravity,  which, 
rvhen  cold,  should  be  1-385.  But  however  well  prepared  in  general,  syrups  are  apt  to 
I'erment  when  kept  in  a  temperature  above  60°  ;  and  therefore  the  London  College 
ilirects  that  "  they  should  be  preserved  in  a  place  the  temperature  of  which  never  ex- 

ceeds 55°." 
The  syrup  of  the  London  Pharmacopoeia  is  obtained  by  dissolving  two  and  a  half  pounds 

i')f  refined  sugar  in  a  pint  of  water,  by  means  of  a  water-bath,  setting  it  aside  for  twenty- 
obur  hours,  talking  off  the  scum,  and  pouring  off  the  clear  part. 

Sugar  simply  dissolved  in  water,  and  sugar  boiled  inwater  to  a  syrup,  form  compoxmds 
?ery  different,  as  is  well  known  to  those  who  wish  to  give  it  to  bees  as  a  winter  store.  In 
hhe  first  case  the  heat  of  the  hive  will  dry  up  the  water,  and  leave  the  sugar  in  crystals, 
rvhich  the  bees  cannot  act  upon  ;  but  by  boiling,  the  water  is  made  to  enter  into  a  more 
.ntunate  union  with  the  sugar,  by  which  it  is  prevented  from  flying  ofif,  and  the  consis- 
.  ency  of  honey  is  retained,  by  which  food  bees  may  be  preserved  during  the  whole 
1  /rinter  without  any  honey. 

4141.  Vegetable  syrups  are  frequently  mentioned  ;  these  consist  of  the  juices  of  various 
blants  boiled  up  with  such  a  quantity  of  sugar  or  honey  as  will  preserve  them  from 
ppoiling  by  fermentation.  The  various  kinds  of  these  syrups  are  denominated  from  the 
rruits  or  flowers  from  which  they  are  made,  as  syrup  of  oranges,  of  mulberries,  of 
dolets,  &c.  They  were  formerly  much  employed  in  a  medicinal  way,  but  at  present 
;.hey  are  regarded  as  chiefly  useful  in  being  made  the  vehicles  of  more  efficacious  me- 

dicines.   See  "  Confectionery,"  Book  XV. 
■  4142.  A  method  qf  bleaching  syrups  made  with  raw  sugar  is  used  in  Paris,  and  is  found  so  useful  that  many 

confectioners  ejnploy  it  instead  of  refined  sugar.  Cliarcoal  is  known  to  have 
tile  effect  of  destroying  the  colour  of  vegetable  juices,  and  rendering  them  per- 

fectly transparent.  Vegetable  charcoal  had  been  used  for  this  purpose  in  the 
sugar  refineries  ;  but  it  is  found  that  animal  charcoal  is  much  more  effective. 
The  mode  of  using  the  former  has  been  to  boil  the  syrup  with  it,  and  then  to 
strain  the  whole  through  a  woollen  cloth  ;  but  when  animal  charcoal  is  boiled 
with  syrup,  it  imparts  to  it  a  disagreeable  flavour.  The  way  of  using  it  is,  there- 

fore, varied  ;  and  a  filter  has  been  contrived  which  answers  the  desired  purpose. 
A  A,  Jig.  606.,  is  a  wooden  funnel  lined  with  tinned  copper.  At  a  little  distance 
above  the  bottom  is  a  movable  bottom.  A,  supported  upon  feet,  and  pierced  full 
of  holes,  with  a  piece  of  cloth  laid  over  it ;  upon  this  is  put  the  animal  char- 

coal, c,  reduced  to  grains  like  gunpowder  ;  another  movable  cover,  also  perfo- 
rated, rf,  is  put  over  the  charcoal  ;  and  upon  this  the  syrup  to  be  deprived  of  colour, 

e,  is  put.  The  syrup  passes  through  the  charcoal  and  the  two  perforated  divisions 
or  covers  without  in  the  least  deranging  the  charcoal,  and  flows  into  the  space 
between  the  two  bottoms,  whence  it  is  drawn  off  by  a  spigot,/.  By  filtering  twice, 
a  solution  of  raw  sugar  is  completely  bleached,  and  a  syrup  equal  to  that  from 
refined  sugar  is  produced,  and  the  flavour  peculiar  to  the  raw  sugar  entirely  re- 

moved. The  syrups  ought  to  be  clarified  and  perfectly  liquid  before  being  put 
into  the  filter  ;  and  the  cloths  laid  over  the  wooden  divisions  should  be  moistened 
before  they  are  laid  down,  otherwise  the  syrup  will  find  some  difficulty  in Fig.  606. 

Making  its  way  through  dry  cloth. 
Sect.  IV. 

ON  OUR  SUPPLIES  OF  SUGAR. 

4143.  Our  principal  supply  of  sugar  is  from  our  colonies  in  the  West  Indies,  where  it  is 
•vaised  chiefly  by  negroe,  now  free,  labour,  but.it  is  interesting  to  inquire  in  what  other 
>sarts  of  the  world  sugar  is  cultivated  to  a  great  extent.    Besides  what  is  made  in  the 
'West  Indian  islands,  we  obtain  sugar  in  a  less  quantity  from  Surinam,  Brazil,  British 
;(ndia,  Java,  and  the  islands  of  Mauritius  and  Bourbon. 

In  the  numerous  rich  valleys  of  India,  where  the  soil  is  productive  and  the  climate  congenial,  it  might  be 
•aiscd  to  any  extent,  sufficient  to  supply  all  Europe.  But,  hitherto,  in  Asia  the  process  of  sugar-making  has 

•■)een  carried  on  in  a  very  imperfect  manner,  to  which  .alone  must  be  attributed  the  inferiority  of  East  India 
'Ugar.  The  sugar-cane  grows  to  great  perfection  In  China,  but  the  Chinese  only  know  the  method  of  forming 
■aw  sugar,  aiui  sugar-candy  by  tlLssolvingaud  crystallising  this.  However,  the  great  consumption  of  the  higher 
classes  throughout  the  Kast  is  furnished  by  China,  which  annually  exports,  chiefly  to  India,  Arabia,  and 
Persia,  above  three  thousand  tons.  In  Cocliin-China  they  also  make  a  great  quantity  of  sugar.  The  annual 
mportation  of  sugar  at  present  into  Britain  is  seen  in  the  following  table:  — 

liFrom  British  West  India  Islands  . Island  of  Mauritius 
British  India 
Singapore,  being  the  produce  of  Slam, 

Cochin-China,  and  China  . 
Java  .... 

Cwts. 
3,913,209 4HS,326 
213,294 

38,ri35 
6,900 3  A  3 

From  Philippines 
Foreign  West  Indies 

Cwts. 
.  3.5,7S0 
.  223,256 

4,915,010 
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Tlie  Importation  from  the  East  U  yet  In  Its  infancy ;  most  of  it  is  not  of  forty  years*  standing :  and  ti 
manufacture  of  sugar  in  Siam,  Tonquln,  and  tlie  I'liilipplucs  is  not  twenty-five  years  old. 

4144.  Sugar  may  be  grown,  as  far  as  climate  is  concerned,  about  thirty  degrees  on  each  side  of  the  equator, 
or  tlie  space  contained  between  the  dotted  lines  on  the  accompanying  map,j^.  607.,  in  which  the  shaded  parts 

are  those  where  it  might  be  cultivated,  if  the  soil  permits  :  yet  for  various  reasons,  at  present  we  derive  com- 
paratively only  a  small  portion  except  from  a  few  West  Indian  islands,  which,  from  their  size,  are  barely 

visible  on  the  maps  ;  and  some  from  Hindostan,  shaded  dark. 

Sect.  V. 

ANALYSIS  OF  SUGAR. 

4145.  Although  we  have  stated,  Book  VII.  Chap.  VII.  Sect.  V. ,  that  sugar  helongs  to  that 

class  of  substances  in  -which  the  oxygen  and  hydrogen  exist  in  the  proportion  requisite  to 
form  -water,  yet  the  proportion  of  this  -water,  or  of  the  elements  of  -water,  varies  in  dif- 

ferent kinds  of  sugar.  Dr.  Prout  has  paid  much  attention  to  this  subject,  and  in  a  paper 

pubished  in  the  Transactions  of  the  Royal  Society,  he  gives  the  following  analysis,  -which 
has  been  made  -with  extreme  care. 

Pure  colourless  sugar-  -> candy  .  .J 
Impure  or  common? 
sugar-candy  .  J 

East  India  sugar-candy 
English  reSned  sugar  . 

Carbon. 
42-85 

41-9 41 -5  to  42-5 

Water. 

57-15 

41 -5  to  42-5       58-5  to  67-5 

58-1 
68-5  to  67-5 

Carbon. Water. East  India  refined  sugar 

.  4-2-2 

57-8 

Maple  sugar  . 

.   42- 1 
57-9 

Beet-root  sugar 

.    42- 1 
67-9 

East  India  moist  sugar 

.  40-88 

.59-12 
Sugar  of  Narbonne  honey  - 

.  36-36 63  63 Sugar  from  starch  or  potatoes 

.  36-2. 
638 

CHAP.  XIV 

SUaAR  IMADE  FROM  OTHER  PLANTS  BESIDES  THE  SUGAR-CANE. 

4146.  Although  no  vegetable  produces  sugar  equal  in  quantity -with  the  sugar-cane,  yet 
it  is  well-kno-wn  that  this  useful  substance  may  be  procured  by  evaporating  the  sweet  juice 
of  many  other  plants  ;  accordingly,  sugar  is  obtained  in  various  parts  of  the  world  from 
other  sources,  as  several  species  of  palms,  the  sugar  maple  tree,  beet  root,  and  grapes. 

Palm  sugar  is  made  only  in  the  East ;  sugar  from  the  maple  tree  is  manufactured  in 
North  America  ;  and  the  beet  root  and  grapes  have  been  employed  chiefly  in  France. 

Sect.  I. 

PALM  SDGAK  OR  JAGGERY. 

4147.  Sugar  is  largely  manufactured  in  India  by  boiling  the  juice  of  several  species  of 
palm.  The  palms  gro-w  only  in  -warm  countries  ;  augmenting  in  quantity,  varictj-,  and 
vigour,  as  they  approach  the  equator.  Although  most  of  these  afford  large  qimntities  of 
sweet  sap,  four  species  are  only  employed  for  the  purpose  of  obtaining  sugar.  These  arc  the 
•\vild  date  (Elate  si/lvestris),  the  Palmyra  (Bora.isus^flalielliformis),  the  Sagwire  {Borassiis 
gomatus),  and  the  Cocoa  {Cocoa  nucifera).  All  these  are  oriental  palms,  the  two  latter 
being  natives  of  countries  within  10°  of  the  equator.  The  Borassus  flabelliformis  is  the 
most  usual ;  in  many  parts  of  India  it  grows  spontaneously,  in  others  it  is  cultivated  with 
great  care.  At  eight  or  nine  years  of  age,  the  trees  yield  a  sweet  juice  fit  for  making 
sugar,  or  fermenting  into  liquor.  To  collect  the  juice,  a  man  mounts  to  the  top  of  the 
tree,  having  several  bottles  fastened  to  his  belt.  He  then  cuts  off  -with  his  knife  a  thin 
slice  from  the  membrane  which  surroimds  the  blossoms,  and  a  clear  sweet  liquor  distils 
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:ifrom  the  wound;  this  he  collects  in  his  vessels  ;  a  good  tree  will  afFord  daily  about  three 
quarts  of  juice,  which  turns  sour  if  kept  longer  than  three  days. 

4  US.  To  prepare  the  sugar  called  jaggery,  a  little  quicklime  is  mixed  with  the  juice  to 
.labsorb  any  acidity  that  may  arise,  and  the  latter  is  boiled  on  the  day  it  is  collected.  The 
I'process  of  making  the  sugar  is  so  simple  that  it  is  produced  at  much  less  cost  than  that 
:from  the  sugar-cane.  Accordingly,  it  is  this  article,  and  not  cane-sugar,  that  is  chiefly 
i  consumed  by  the  poorer  people. 

Mr.  Crawfurd,  in  the  account  of  his  embassy  to  Ava,  mentions  that,  on  the  upper  part 
oof  the  river  Irawaddy,  there  are  immense  groves  of  palm  trees  grown  for  the  manu- 
Sfacture  of  sugar ;  and  that  the  price  of  it  did  not  exceed  a  penny  a  pound.  It  nearly  re- 
isembles  the  product  which  in  Jamaica  comes  out  of  the  cooler  before  it  is  taken  to  the 
c  curing-house,  containing  both  sugar  and  molasses,  being  only  a  little  more  inspissated. 

Sect.  II. 

MAPLE  SUGAR. 

4149.  The  sugar  maple  {Acer  saccharinum.  Linn.)  is  another  of  those  vegetables  which  yield 
,a  large  quantity  of  sugar  of  the  same  kind  as  that  from  the  sugar-cane.  It  grows  abund- 
3  antly  in  the  southern  parts  of  Canada  and  the  northern  parts  of  the  United  States,  and 
I  proves  a  considerable  source  of  wealth  and  domestic  luxury  in  America.  The  fanners 
t  there  manufacture  it  for  their  own  use,  and  in  the  districts  where  it  is  produced,  no  other 
>  sugar  is  employed.  It  is  not  equal  in  quality  to  West  India  sugar,  except  it  be  refined, 
'  which  is  seldom' done. 

The  sugar  or  American  maple  is  generally  a  smaller  tree  than  the  maple  of  this  country  ; 
!  but  it  grows  sometimes  to  the  height  of  from  sixty  to  eighty  feet,  and  from  two  to  five  in 
I  diameter. 

4150.  To  procure  the  juice  or  sap,  holes  in  each  tree  are  bored  with  an  auger  to  the 
depth  of  about  two  inches,  and  slanting  upwards,  and  a  piece  of  hollow  cane  is  inserted 

I  for  the  sap  to  trickle  through  into  a  vessel  placed  below.  The  sap  will  continue  to  flow 
:  sometimes  for  six  weeks,  according  to  the  temperature  of  the  weather ;  and  according  to 
Dr.  Rush,  a  moderate  sized  tree  affords  from  twenty  to  thirty  gallons  of  sap,  from  which 

:  five  poimds  of  soft  sugar  may  be  obtained. 
There  are  three  modes  of  converting  the  sap  into  sugar :  evaporation  in  the  ordinary 

heat  of  the  air,  freezing,  and  boiling  ;  the  last  is  the  most  usual,  and  the  most  rapid. 
Many  farmers  who  make  it  for  their  own  use,  by  no  better  apparatus  than  one  or  two  iron 
kettles,  obtain  two  or  three  hundred  pounds  in  the  space  of  a  fortnight  or  three  weeks  ; 
but  manufactories  of  maple  sugar  on  a  great  scale  are  now  likewise  established. 

4151.  T/ie  usual  method  qf  making  maple  sugar  by  the  farmers  is  the  following:  it  is  necessary  that  the  juice 
should  be  boiled  as  soon  as  possible  after  it  is  drawn,  for  if  it  be  allowed  to  stand  for  twenty-four  hours,  it  is  apt 
to  undergo  the  vinous  fermentation,  by  whicli  the  sugar  would  be  lost.  Tlie  sap  is  boiled  down  in  the 
voods  where  it  is  drawn,  and  the  concentrated  sap  is  then  strained  through  a  flannel  and  clarified  with  whites 
of  eggs,  into  tlie  iron  pot  for  boiling  it  into  sugar.  The  scum  is  taken  ofl'as  it  rises,  and  tlic  whole  should  bo well  stirred.  When  it  is  supposed  that  most  of  the  water  is  evaporated,  and  the  sugar  begins  to  form,  a  little 
should  bo  taken  with  the  ladle  and  tried;  if  the  sugar  is  sufficiently  boiled,  it  will  granulate.  The  whole 
may  now  be  poured  into  some  shallow  vessel,  and  kept  well  stirred  till  it  cools  and  granulates.  It  should 
then  be  put  into  a  wooden  vessel,  having  holes  in  the  bottom  like  a  cullender,  and  stirred  frequently  for  a  day 
or  two  ;  the  molasses  will  drain  off,  leaving  the  sugar  finely  granulated  and  having  a  sparkling  grain,  like 
pounded  sugar. candy,  if  the  processes  are  well  performed.  One  pound  of  sugar  is  obtained  from  iorty  pints 
of  sap  ;  and  as,  wherever  there  is  sugar,  the  vinous  fermentation  can  be  induced,  it  is  obvious,  that  the  juice 
could  be  fermented  into  wine,  and  that  spirits  might  be  distilled ;  indeed,  a  considerable  quantity  of  rum  is 
made  from  it  in  America,  as  well  as  excellent  vinegar. 

Sect.  IIL 

beet-boot  8uoab. 

4152.  Marggraf,  an  etninent  Prussian  chemist,  first  called  the  attention  of  the  public  to 
this  subject,  in  1747.  He  was  successful  in  obtaining  from  the  roots  of  the  white  and  red 
beet  a  sugar  nearly  in  the  state  of  Muscovado  or  raw  cane-sugar. 

Afterwards,  Chaptal,  a  celebrated  French  chemist,  established  a  manufactory  of  beet- 
root sugar ;  and  in  1825  there  were  twenty-five  establishments  in  France.  Of  late,  these 

manufactories  have  increased  so  much  in  that  kingdom,  that  at  present  they  amount  to 
407.  The  process  for  making  it  does  not  differ  materially  from  that  employed  in  making 
cane-sugar.  The  white  beet  is  the  best,  as  giving  no  colouring  matter  ;  and  100  parts  of 
the  entire  root  afford  from  two  to  two  and  a  half  of  refined  sugar,  exactly  similar  to  that 
from  the  cane.  In  France,  by  various  improvements,  they  make  but  little  molasses,  and 
they  convert  most  of  the  Muscovado  into  refined  sugar,  which  is  of  equal  whiteness  and 
beauty  to  that  from  the  sugar-cane.  Beet-root  sugar  is  said  to  constitute  one  half  of  the 
sugar  consumed  in  France. 

3  A  '1 



728 BEVERAGES  USED  IN  THE  BRITISH  ISLES. Book  VIII. 

Sect.  IV. 

GRAPE-SUGAR. 

4153.  The  grape  contains  a  large  quantity  of  saccharine  matter  mixed  with  mucilage;  and 
during  the  process  of  drying  them  into  raisins,  part  of  the  sugar  is  seen  to  exude,  and 
concrete  spontaneously  on  the  external  part  of  the  fruit,  from  which  it  might  be  supposed 
that  to  obtain  this  sugar  in  a  purified  state  would  be  a  work  of  no  great  difficulty. 
But  the  sugar  of  grapes  is  not  of  the  same  kind  nor  composition  as  cane-sugar,  and  therefore 
it  cannot  be  made  to  imitate  it.  It  agrees  with  sugar  from  starch  or  potatoes.  It  is  not 
of  so  good  a  quality  for  domestic  purposes  as  cane  sugar,  being  soft,  mealy,  and  liable  to 
become  damp ;  neither  is  it  so  sweet  as  that  of  the  cane ;  that  is,  a  greater  quantity  is 
required  to  produce  an  equal  degree  of  sweetness,  though  the  flavour  is  agreeable  ;  it  is 
also  very  liable  to  curdle  milk,  and  is,  therefore,  inapplicable  to  many  culinary  purposes  ; 
and  it  does  not  answer  for  sweetening  coffee.  It  is,  however,  made  in  some  foreign  countries, 
particularly  in  Hungary. 

4154.  Although  it  does  not  appear  desirable  to  attempt  making  sugar  from  grapes,  the  rob  or  must  of  grapes, 
or  the  juice  boiled  down  to  the  consistence  of  honey  or  syrup,  has  been  long  known,  and  is  much  used  in  some 
parts  of  France.  The  invention  of  this  preparation  is  probably  of  great  antiquity ;  and  it  was  well  known  to 
the  ancient  people  of  Syria  and  Egypt,  where  it  is  still  largely  employed.  Dr.  Shaw,  when  in  those  countries, 
ascertained  that  two  thousand  quint.ils  of  tliis  article  are  annually  exported  to  Egypt  from  the  neighbourhood 
of  Hebron  alone ;  and  Dr.  Kussell,  in  his"  History  of  Aleppo,"  represents  it  as  a  common  article  of  food  at  that 
IJlace.  Tlie  boiling  of  the  juice  destroys  its  liability  to  ferment ;  it  is  boiled  to  a  half,  and  sometimes  to  a 
fourth  part. 

Sect.  V. 

StTGAR  FROM  TURNIPS,  PAESNEPS,  AND  GRASS. 
4155.  Sugar  from  turnips.  —  During  the  continental  system  of  exclusion,  attempts  were  made  in  Germany 

to  produce  sugar  from  a  variety  of  native  plants,  and  according  to  Prof.  Von  Thaer  turnips  were  found 
best  adapted  for  that  purpose.  Sugar  was  made  from  them,  equal  in  strength,  colour,  and  hardness,  to  that 
from  the  sugar-cane.  Carrots  and  parsneps  have  also  been  tried,  and  have  yielded  a  considerable  proportion 
of  sugar.  Many  grasses  contain  sugar.  A  large  grass  (Holcus  Cafer)  brought  from  the  south  of  Africa  has 
begun  to  be  cultivated  in  some  parts  of  Italy,  Bavaria,  and  Hungary  for  sugar;  and  what  is  made  from  it 
equals  cane-sugar.  But  none  of  these  vegetables  yield  sugar  in  such  quantity  as  to  render  the  manu^cture desirable. 

Sect.  VI. 

STARCH-SUGAR  AND  SUGAR  FROM  POTATOES. 

4156.  The  discovery  that  sugar  can  be  made  abundantly  from  starch  is  one  of  the  most 
interesting  in  chemistry ;  the  principle  of  which  has  been  already  described  when  treating 
"  On  Brewing."  Wheat  starch  is  not  necessary ;  it  may  be  made  from  potato  starch : 
100  parts  of  starch  are  to  be  mixed  with  200  of  water,  and  added  gradually  to  another 
200  of  water,  previously  mixed  with  one  of  oil  of  vitriol,  and  brought  to  a  boiling  heat  in 
a  tinned  copper  vessel ;  the  mixture  is  kept  boiling  for  thirty-six  hours,  water  being 
occasionally  added  to  keep  up  the  original  quantity :  some  bone-black  is  then  added,  and 
also  some  chalk  to  get  rid  of  the  acid ;  it  is  afterwards  strained  and  evaporated  by  a 
gentle  heat  to  the  consistence  of  a  syrup,  and  set  by  to  crystallise.  This  sugar  resembles 
that  of  grapes,  and  not  cane-sugar.  If  the  quantity  of  oil  of  vitriol  be  increased  to  five 
or  six  parts,  a  few  hours'  boiling  will  suffice. 

It  is  said  that  eleven  pounds  of  sugar  may  be  obtained  from  110  pounds  of  potatoes. 
From  one  to  two  parts  of  sulphuric  acid  is  sufficient  for  each  hundred  parts  of  potatoes,  if 
the  heat  be  a  few  degrees  above  212°.  The  heat  may  be  applied  in  wooden  vessels  by 
Steam. 

Of  late  a  manufactory  has  been  established  near  London  for  making  sugar  from  potatoes. 
The  sugar  is  of  the  Muscovado  kind,  and  is  remarkably  white,  much  resembling  East 
India  sugar.  It  is  sold  at  a  price  considerably  below  that  of  cane-sugar ;  but  it  is  im- 

portant to  be  known  that  it  is  entirely  a  different  species  of  sugar,  being  much  less  sweet, 
and,  therefore,  in  reality  not  a  cheap  sugar.  There  is  great  danger  least  potato  sugars 
should  be  employed  to  adulterate  the  usual  sugar  from  the  sugar-cane  ;  indeed,  we  have 
reason  to  believe  that  this  kind  of  adulteration  is  already  put  in  practice.  It  is  also  em- 

ployed for  distilling  potato  spirit,  which  is  said  to  be  used  in  the  manufacture  of  home- 
made brandy,  and  for  adulterating  wines.  Sago  is  employed  in  the  same  manner  as 

potato  starch. 
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CHAP.  XV. 

ON  HONEY  AND  MANNA. 

4157.  Honey  is  produced  by  several  species  of  bees;  but  most  abundantly  by  the  garden  or 

hive  bee  (Apis  mellijica),  which  is  found  -wild  in  many  parts  of  the  world,  and  always  con- 
gregating in  swarms.  In  their  wild  state,  they  frequently  inhabit  the  hollow  trunks  of 

tree's,  in  which  they  build  their  combs,  particularly  in  Livonia  and  Poland ;  but  with 
us  this  species  may  be  said  to  be  domesticated,  all  of  them  being  under  the  protection  of man. 

4158.  Bees  collect,  by  means  of  their  tongue,  or  rather  their  proboscis  or  trunk,  the  sweet 

juice  contained  in  the  nectaries  or  honey-cups  of  flowers.  Of  this  saccharine  juice  a  part 
passes  into  its  stomach,  and  constitutes  its  food ;  the  rest  goes  into  what  is  called  the 
honey-bag,  which  is  an  enlargement  of  the  gullet,  and  when  full  of  honey  is  about  the  size 
of  a  pea.  When  the  honey-bag  is  filled,  the  insect  returns  to  the  hive  and  disgorges  its 
contents  into  one  of  the  hexagonal  cells  of  wax  which  it  had  previously  prepared  for  its 

reception,  and  which  forms  what  is  called  the  honey -comb.  The  cells  when  filled  are 
sealed  up  with  a  thin  covering  of  wax,  and  the  honey  is  intended  for  the  support  of  the 
community  during  the  winter. 

4159.  It  has  been  questioned  ivhether  honey  is  not  merely  the  sweet  nectarial  fltdd  so  col- 
lected; but  it  is  most  probable  that  it  has  been  altered  in  some  degree  while  in  the  body  of 

the  animal,  because  when  bees  are  fed  upon  sugar  alone  they  still  produce  honey. 
4160.  The  nature  of  the  honey  is  very  much  influenced  by  the  species  of  flowers  from  which 

it  is  obtained,  and  the  vegetation  which  supplies  the  bees  with  food.  The  honey  afforded 
by  bees  that  have  access  to  wild  thyme,  lavender,  rosemary,  and  flowers  belonging  to  the 
natural  order  Labiatse,  abounding  in  aromatic  and  essential  oils,  is  of  the  first  quality ; 
and  it  is  said  to  be  vei^  bad  where  the  bees  live  near  to  fields  of  buckwheat.  The  dif- 

ference in  the  food  occasions  the  honey  of  each  country  to  have  a  peculiar  character. 
The  honey  of  Hybla  on  the  east  coast  of  Sicily,  and  that  of  Hymettus,  a  mountain  near 
Athens,  were  reckoned  by  the  ancients  the  finest  in  the  world  ;  that  of  Crete  was  also 
celebrated ;  and  excellent  honey  is  still  produced  in  some  of  the  islands  of  Greece,  where 
the  bees  inhabit  hollow  trees  and  rocks.  Palestine  is  described  as  formerly  flowing  with 
milk  and  honey.  The  best  now  known  is  said  to  be  from  the  peak  of  Teneriffe.  That 
of  Minorca  is  also  very  fine  ;  it  is  very  white,  and  when  new  has  the  odour  of  rosemary, 
derived  from  the  rosemary  and  other  wild  shrubs  that  grow  in  that  island ;  the  honey  of 
Murcia,  Valencia,  and  Catalonia  is  of  the  same  kind.  A  softer,  less  crystalline,  pale 
coloured  and  nearly  flavourless  honey  is  collected  in  Switzerland,  and  is  known  in  our 
shops  by  the  name  of  Chamouni  honey.  The  finest  honey  of  France  is  that  of  Narbonne ; 
it  is  of  a  pale  colour,  and,  on  keeping,  deposits  larger  and  harder  granulations  than  common, 
and  is  characterised  by  the  flavour  or  odour  of  rosemary ;  that  of  Haut  Provence  has 
the  fine  flavour  of  lavender.  It  is,  however,  suspected  that  some  of  these  flavours  are 
artificial. 

4161.  The  whitest  honey  is  met  with  in  the  lime-tree  forests  near  the  town  of  Kowno  in  Li- 
thuania ;  it  is  considered  on  the  Continent  as  the  most  valuable,  not  only  on  account  of 

the  superiority  of  its  flavour,  but  also  for  the  estimation  in  which  it  is  held  for  pulmonary 
complaints,  being  less  heating  than  the  ordinary  kinds.  The  great  demand  for  it  occasions 
it  to  bear  a  high  price,  so  much  as  two  ducats  per  pound  on  the  spot.  This  species  of 
lime  tree  is  peculiar  to  Lithuania,  and  is  different  from  the  rest  of  the  genus  Tilia. 

4162.  T7ie  common  honey  of  Britain,  being  chiefly  derived  from  agricultural  crops  or 
wild  plants  of  the  leguminous  kind,  such  as  clover  and  beans,  gorse  and  broom,  is,  when 
pure,  of  good  quality,  though  not  equal  to  some  of  those  already  mentioned  ;  the  Hampshire 
honey  is  reckoned  the  best  in  England.  Mr.  Aikin  observes,  that  "  there  is  a  shallow  vale 
in  Shropshire,  extending  from  Wenlock  towards  Ludlow,  which  from  time  immemorial 
has  borne  the  name  of  Apes-dale,  from  the  number  of  hives  formerly  kept  by  the  cot- 

tagers and  small  farmers  who  inhabit  it,  and  who  are  said  to  have  paid  the  priory  of 
Wenlock  a  considerable  part  of  their  rents  in  honey.  The  soil  is  entirely  calcareous,  and 
during  the  whole  summer  it  is  covered  with  flowers.  Select  specimens  of  its  honey,"  says 
Mr.  Aikin,  "  bear  a  close  resemblance  in  colour  and  hardness  of  granulation  to  that  of 
Narbonne  ;  it  wants,  indeed,  the  odour  of  the  latter,  which  perhaps  is  not  natural  to  it." 

4163.  It  is  a  remarkable  fact,  that  the  honey  of  some  countries  is  poisonous.  An  instance 
of  this  kind  is  mentioned  by  Xcnophon,  in  his  history  of  the  Retreat  of  the  10,000  Greeks ; 
when  on  the  shore  of  the  Euxine  Sea,  two  days'  march  from  Trebizond,  those  who  ate  of 
the  honey  found  there  were  seized  with  delirium  that  had  nearly  proved  fatal.  Pliny 
speaks  of  another  case  of  the  same  kind  in  the  same  country  ;  the  truth  of  which  state- 

ments was  confirmed  in  modern  times  by  Toui-nefort,  who  ascertained  that  plants  with 
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poisonous  flowers  grew  there.  Dr.  Barton  mentions  a  poisonous  honey  in  Pennsylvania 
and  Humboldt  met  with  one  on  tlie  Oronoeo.  o^ivauia, 

4164.  It  has  been  observed  indeed,  that,  with  respect  to  the  wholesomeness  of  honeii  many 
persons  can  eat  one  kmd  with  impunity,  but  not  another.  j  j  j 
_  The  different  species  of  heath  which  cover  large  tracts  of  hilly  country  in  our  own 
island,  and  overspread  the  sandy  wastes  of  Brandenburgh,  Pomerania,  and,  generally  of 
the  north  of  Germany,  afford  a  considerable  quantity  of  reddish-brown  honey,  of  a  strong odour  and  flavour,  and  very  liable  to  disagree  with  those  who  are  unaccustomed  to  it.  In 
the  market  it  bears  the  lowest  price,  and  little  or  no  demand  exists  for  it  in  London.  It 
is,  probably,  the  same  as  the  heath  honey  (Ericaeum  mel)  of  the  Romans,  which,  according to  Pliny,  is  the  worst  of  all. 

4165.  Honey  is  a  species  of  sugar  consisting  of  two  varieties  ;  one  part  of  it  is  always 
liquid  like  syrup,  and  cannot  be  rendered  solid  or  crystallised  ;  the  other  may  be  separated, 
granulated  or  crystallised,  and  made  into  a  solid  sugar.  These  two  substances  are  always 
mixed  together  in  honey,  but  in  variable  proportions,  and  the  quality  of  the  honey  depends 
much  upon  the  quantities  of  each  of  the  two  sorts  of  sugar.  The  best  honey  is  that  which 
contains  the  largest  proportion  of  the  crystallisable  sugar.  Bo.th  are  soluble  in  water,  but 
the  syrupy  part  only  is  dissolvable  by  cold  alcohol,  which  leaves  the  other  untouched.  To 
separate  them,  mix  the  honey  with  alcohol,  and  after  it  has  had  time  to  dissolve,  put  the 
whole  into  a  linen  bag,  and  press  the  liquid  part  through  ;  a  granular  mass  will  remain 
behind ;  to  crystallise  this,  it  must  be  boiled  in  alcohol,  which  will  dissolve  it,  and  then 
by  slow  evaporation  it  will  crystallise  into  sugar.  By  evaporating  the  other  solution  in 
alcohol  the  syrup  may  be  obtained  in  a  concentrated  state.  Besides  these  two  kinds  of 
sugar,  honey  contains  also  a  free  acid  matter  not  yet  well  understood,  mucilage,  and  some- 

times a  little  wax,  together  with  colouring  and  odoriferous  matter. 
4166.  New  honey  appears  an  uniform  transparent  syrup,  varying  considerably  in  colour 

from  nearly  white  to  a  yellowish  brown,  intensely  sweet  to  the  taste,  but  having  always 
more  or  less  of  a  peculiar  flavour,  and  an  aromatic  odour  ;  and  besides  its  sweetness  it 
has  a  sharp  acidulous  taste  ;  by  keeping,  the  colour  becomes  deeper,  and  it  acquires  more 
sharpness.  It  is  laxative,  and,  when  indulged  in  freely  as  food,  it  is  liable  to  induce  colic  in 
some  habits.  After  a  few  weeks,  it  generally  grows  thick,  from  the  formation  of  small 
soft  crystalline  grains,  which  remain  mixed  with  the  fluid  parts.  The  same  effect  is  pro- 

duced by  a  cold  temperature.  The  lighter  coloured  honeys  are  the  most  liable  to  granulate. 
4167.  In  tahing  the  honey  from  the  hives,  a  slice  is  cut  off  from  the  surface  of  the  comb, 

so  as  to  unseal  the  cells  ;  after  which  it  is  laid  on  a  sieve  to  allow  the  honey  to  drain  out. 
The  honey  obtained  in  this  manner  is  the  purest  and  best  flavoured ;  but  sometimes  a 
little  warmth  is  employed,  which  injures  the  flavour.  Generally,  pressure  is  employed, 
to  save  time  ;  by  this,  a  greater  quantity  of  honey  is  obtained,  but  as  it  is  then  mingled 
with  some  wax,  and  fouled  by  the  juice  of  those  bee-maggots  which  happened  to  be  in 
the  comb,  and  which  are  crushed  by  this  process,  the  taste  of  the  honey  is  deteriorated. 
Virgin  honey  is  what  is  first  made  in  a  clean  new  hive  by  bees  that  have  never  swarmed. 
The  honey  made  in  the  spring  is  preferred  to  that  of  the  autumn. 

4168.  To  prevent  the  practice  of  destroying  the  bees,  to  obtain  their  honey,  several  plans 
have  been  tried :  that  lately  put  in  practice  by  Mr.  Nutt  appears  to  be  quite  successful. 
By  the  method  which  he  employs,  he  procured  296  lbs.  of  honey  from  one  stock  of  bees, 
the  usual  product  being  from  100  to  190  lbs. 

4169.  Honey  was  much  in  request  before  the  discovery  of  sugar;  at  present  it  is  little 
in  demand,  except  for  the  purposes  of  medicine  ;  the  finer  kinds,  however,  as  articles  of 
luxury,  still  bear  a  high  price  ;  that  of  Narbonne  and  Minorca  are  most  in  estimation. 

4170.  Honey  is  sometimes  blanched.  Dr.  Bright,  in  his  "  Travels  in  Hungary,"  informs  us, 
that  the  Jews  bleach  common  honey  to  such  a  degree  of  whiteness  as  to  sell  it  for  Kowno 
honey,  which  is  very  fine,  and  exclusively  made  from  lime-tree  blossoms.  They  do  this 
by  exposing  it  to  the  frost  for  three  weeks,  sheltered  from  the  snow ;  the  honey  does 
not  freeze,  but  acquires  transparency  and  hardness.  Both  honey  and  wax  may  be 
bleached  by  steam,  or  by  exposing  them  to  a  humid  atmosphere  ;  in  frosty  weather  the 
operation  is  rapid. 

4171.  Honey  is  clarified  by  melting  the  best  kind  with  water  over  a  water-bath,  adding 
the  white  of  egg,  and  boiling  it  to  throw  up  the  scum  ;  when  the  scum  is  removed,  the 
water  must  be  evaporated,  and  the  honey  brought  to  its  former  consistence. 

4172.  Honey  enters  into  the  vinous  fermentation  without  the  addition  of  yeast,  and  yields 
the  liquor  called  mead,  of  which  formerly  vast  quantities  were  made  before  so  much  land 

had  been  brought  into  cultivation  for  grain.  See  "  Mead,"  Book  VIII.  Chap.  V.  Sect  III. 
The  noted  Italian  liqueur  rosoglio,  which  is  also  made  at  Dantzic,  is  prepared  from  a 

spirituous  liquor  and  honey  blanched  by  the  Jews  in  the  manner  mentioned  above. 
4173.  A  substance  much  resembling  honey  may  be  made  by  boiling  the  must  of  grapes  to 

a  syrup,  and  the  sugar  of  honey  resembles  that  of  grapes  more  than  that  from  the  sugar- cane. 
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Manna. 

4174.  Manna  has  been  supposed  to  he  a  species  of  sugar;  but  its  sweetness  is  owing  to  a 
distinct  principle  called  Mannite,  holding  an  intermediate  place  between  cane-sugar  and 
honey.  This,  when  prepared  pure,  is  agreeably  sweet,  and  free  from  the  nauseous  taste 
of  manna  ;  it  is  readily  soluble  in  water,  and  instantly  melts  in  the  mouth.  Manna  is 
used  only  as  a  medicine ;  it  is  a  vegetable  substance  that  exudes  spontaneously  and  is 
obtained  by  incisions  from  the  stem  of  a  species  of  ash  (^Fraxinus  orrus),  a  native  of  the 
south  of  Europe,  particidarly  of  Sicily,  Calabria,  and  Greece.  The  juice  concretes  into 
solid  masses,  or  is  dried  in  the  sun  or  in  stoves.  The  best  manna  comes  to  us  closely 
packed  in  chests,  and  is  called  flake  manna. 

Mr.  Madden,  in  his  "  Travels  into  Syria  and  Arabia,"  mentions  a  species  of  manna, 
called  at  present  by  the  Arabs  mann;  it  is  produced  by  a  species  of  tamarisk  that 
grows  in  Wady  Amara,  and  near  Gibel  Tor  (the  ancient  Mount  Sinai).  It  exudes  in  the 
month  of  June,  during  the  night,  from  the  thorns  of  the  tree  on  the  leaves  and  twigs 
beneath,  but  if  exposed  to  the  heat  of  the  day  it  melts.  The  Arabs  boil  it,  and,  after 
straining  it,  put  it  into  leathern  bags,  to  preserve  it  for  use  ;  it  has  much  the  appearance 
of  honey. 

BOOK  IX. 

ON  MAKING  BEEAD. 

CHAP.  1. 

INTRODUCTION  AND  HISTORY  OP  BREAD. 

4175.  The  quality  of  bread  is  universaUy  allowed  to  be  a  matter  deserving  of  serious  con- 
sideration; for  good  bread  is  not  merely  an  article  of  luxury,  but  is  essential  to  our 

health.  The  changes  which  Jiave  occurred  in  the  habits  of  society  have,  in  a  great 
measure,  taken  the  manufacture  of  bread,  among  other  things  of  the  first  necessity,  out  of 
the  hands  of  individuals,  and  placed  it  in  those  of  public  baiters,  on  whose  skill  and 

probity  we  now  depend  for  an  article  which  has  been  emphatically  termed  the  "  staff  of 
life."  This  is,  perhaps,  to  a  certain  extent,  unavoidable  in  the  present  condition  of  things, 
particularly  in  large  cities ;  but  while  many  persons  are  thus  freed  from  what  would 
otherwise  be  a  continual  source  of  trouble,  and  to  whom  this  arrangement  is  a  convenience 
of  no  small  importance,  it  begins  to  be  overlooked  and  forgotten,  that  there  are  any 
advantages  to  counterbalance  the  inconveniences  of  private  or  domestic  baking.  Pre- 

viously to  our  determining  on  this  question,  it  will  be  well  to  inquire  carefully  into 
the  nature  of  this  kind  of  food,  and  into  all  the  circumstances  connected  with  its  pro- 

duction. We  shall  thus  be  enabled  to  form  an  accurate  judgment  how  fai-  domestic 
baking  is  worth  attending  to. 

4176.  We  shall  divide  the  subject  into  several  chapters :  in  the  first  we  propose  giving  a 
short  history  of  the  introduction  and  progress  of  making  bread  among  civilised  nations  ;  in 
the  second  we  shall  treat  of  the  materials  from  which  bread  is  prepared  ;  the  third  shall 
describe  the  practice  of  making  bread  of  various  kinds ;  in  the  fourth  we  shall  point 
out  several  farinaceous  substances  used  instead  of  bread  in  various  parts  of  the  world  ; 

in  the  fifth  we  shall  describe  the  construction  of  bakers'  ovens,  with  some  remarks  upon 
baking. 

4177.  History  of  bread.  —  Of  the  various  kinds  of  aliment  to  which  civilised  man  has 
had  recourse  within  the  historical  period,  none  has  been  so  universally  employed  as 
bread.  The  cultivation  of  grain  for  the  regular  supply  of  a  superior  vegetable  food 
always  denotes  an  advanced  state  and  settled  condition  of  society,  from  which  may  be 
dated  the  accurate  division  of  territorial  property ;  for  the  districts  which  had  been  used 
for  hunting  and  pasturage  were  not  divided  with  any  degree  of  exactness. 

Like  most  arts  of  primary  importance,  the  invention  of  bread  long  preceded  the  period 
of  its  history,  which  is  involved  in  the  usual  obscurity  of  early  times.  The  Greeks  were 
accustomed  to  deify  the  authors  of  discoveries,  and  they  accordingly  ascribed  the  intro- 

duction of  agriculture  to  Ceres,  and  the  invention  of  bread  to  Pan  :  but  the  Chaldeans 
and  Egyptians  were  acquainted  with  these  arts  at  a  still  more  remote  period.  The 
sacred  writings  make  mention  of  it  in  the  days  of  Abraham  :  "  And  Abraham  hastened 
into  the  tent  to  Sarah,  and  said.  Make  ready  quickly  three  measures  of  fine  meal,  knead 
it,  and  make  cakes  upon  the  hearth."    In  the  paintings  recently  discovered  in  the  tombs 
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of  Egypt,  the  various  processes  used  by  the  ancient  Egyptians  in  making  bread  are 
distinctly  represented. 

But  when  we  consider  how  small  is  the  quantity  of  nutriment  that  might  have  been 
expected  from  seeds  like  the  farinaceous  grains,  we  may  suppose  that  these  would  not 
have  been  resorted  to  at  first,  except  in  the  deficiency  of  larger  supplies  of  food  derived 
from  liunting,  fishing,  and  fruits.  We  find  at  the  present  day  some  of  the  savage  tribes 
in  America  using  occasionally,  when  unsuccessful  in  the  chase,  the  seeds  of  a  wild  com ; 
but  they  never  attempt  its  cultivation.  Some  kinds  of  grain  are  more  easily  deprived  of 
the  chaflf  than  others  which  have  a  hard  or  horny  covering  so  close  that  it  cannot  be 
separated  by  mere  rubbing.  Also  grain  when  full  grown,  but  yet  soft  and  milky,  is 
more  palatable  than  the  same  when  dry  and  ripe ;  and  the  species  with  naked  pods  are 
often  used  as  food  in  this  state  by  persons  in  low  or  very  simple  conditions  of  society, 
without  any  further  preparation  than  merely  toasting  them.  Ears  of  maize  are  thus 
treated  by  farmers  in  the  United  States  of  America  ;  anQ  Hasselquist,  in  his  "  Travels  in 
Palestine,"  gives  us  an  account  which  has  been  confirmed  by  late  travellers.  "  On  the 
road  from  Acre  to  Leide,"  he  observes,  "  we  saw  a  herdsman  eating  his  dinner,  consisting 
of  half  ripe  ears  of  wheat,  which  he  roasted  and  ate  with  as  good  an  appetite  as  a  Turk 
does  his  pillau.  In  Egypt  such  food  is  much  eaten  by  the  poor,  being  the  ears  of  maize 
or  Turkish  wheat,  and  of  their  dhourra,  which  is  a  kind  of  millet.  When  this  food  was 
invented,  art  was  in  a  simple  state :  yet  the  custom  is  still  continued  in  some  nations, 

where  the  inhabitants  have  not  even  at  this  day  learned  to  pamper  nature." 
Boiling  demands  the  possession  of  metals  and  the  art  of  working  them,  or  of  some 

material  capable  of  resisting  fire  :  but  this  is  so  simple  and  advantageous  a  mode  of  using 
corn  of  all  kinds  that  it  was  probably  employed  long  before  the  more  artificial  method 
of  grinding  the  grain  into  meal,  and  baking  it  as  bread.  Burckhardt  observes  that 
the  inhabitants  of  Nubia  boiled  the  green  ears  of  barley  in  water,  and  ate  them  with 
milk. 

4178.  In  the  remotest  parts  of  Scotland,  until  very  lately,  a  custom  existed  amongst 
the  poorest  classes,  which  may  very  well  illustrate  the  manners  of  the  most  simple  nations 

Fig,  008.  of  antiquity.  Barley  well  dried  by  the  fire  was  put  into  a 
hemispherical  cavity  worked  out  of  a  block  of  stone,  fig.  608., 
where  it  was  beaten  for  a  short  time  by  a  wooden  mallet  until 
the  husk  was  pretty  well  separated  :  a  small  quantity  of  the 
bruised  barley  was  next  taken  up  in  the  hand,  and  cleaned  by 
blowing  gently  with  the  mouth,  which  was  suflicient  to  drive 
away  the  husks  ;  and  the  cleaned  barley  was  then  put  into  the 

pot  for  broth.  Those  who  are  not  accustomed  to  trace  the  progress  of  inventions  have 
no  idea  of  the  slowness  with  which  they  are  improved.  It  seems  very  easy  to  grind 
corn  into  flour,  yet  probably  ages  elapsed  before  this  was  properly  eflFected.    The  guern. 

Jig.  609.,  used  in  the  Highlands  of  Scotland, 
was  perhaps  a  legacy  left  to  this  island  by  the 
Romans,  who  were  accustomed  to  carry  hand 
mills  in  their  camps,  as  is  seen  in  the  Trajan 
columns  ;  or  it  may  have  been  used  by  the 
Celtic  nations,  as  it  was  known  in  the  East  at 
a  period  preceding  that  of  the  earUest  records. 
It  is  thus  described  by  Dr.  Johnson  :  "  The 
quern  consists  of  two  stones,  about  a  foot  and 
a  half  in  diameter ;  the  lower  is  a  little  con- 

vex, to  which  the  concavity  of  the  upper  must 
be  fitted.  In  the  middle  of  the  upper  stone  is 

a  round  hole,  and  on  one  side  is  a  long  handle.  The  grinder  sheds  the  corn  gradually 
into  the  hole  with  one  hand,  and  works  the  handle  round  with  the  other.  The  corn 
slides  down  the  convexity  of  the  lower  stone,  and  by  the  motion  of  the  upper  is  ground 

in  its  passage."  This,  the  simplest,  and  no  doubt  the  most  ancient  of  all  corn  mills,  will 
soon  perhaps  be  no  longer  to  be  seen  in  this  island ;  but  it  has  been  discovered  among 
the  inhabitants  of  the  Himalayan  regions,  where  many  Celtic  customs  may  be  traced. 
The  quern  illustrates  so  well  the  usual  millstones  by  which  our  flour  is  now  ground, 
that  it  is  not  necessary  to  add  anything  except  to  say,  that  eur  corn  mills  may  be  con- 

sidered as  querns  upon  a  large  scale  driven  by  machinery  :  but  the  grinding  surfaces 
of  millstones  have  radiating  lines  cut  into  them  for  the  more  effectual  bruising  and 
cutting  the  grain,  and  reducing  it  to  the  state  of  powder.  It  is  unnecessary  to  pursue 
the  history  of  corn  mills  through  those  ages  when  attention  was  successfully  turned  to 
the  best  methods  of  saving  labour,  and  when  the  science  of  mechanics  had  brought 
under  contribution  the  natural  powers  of  water,  wind,  and  steam.  Before  the  art  of  con- 

verting the  nutritious  matter  of  corn  into  so  convenient  and  portable  a  substance  as  bread, 
various  expedients,  no  doubt,  were  resorted  to ;  the  modem  Italians  at  this  day  consume 

Fig.  609, 
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the  greatest  part  of  their  flour  in  the  state  of  maccaroni  and  vermicelli,  and  in  the  other 
forms  of  polenta  or  soft  pudding. 

The  pottage  or  porridge  of  the  northern  part  of  Britain,  made  by  hoiling  meal  in  water 
or  milk,  and  the  brose  consisting  of  roasted  meal  stirred  up  in  the  liquor  in  which  salted 
meat  has  boiled,  are  more  humble  remains  of  very  ancient  customs. 

We  may  conceive  then  that  the  preparation  of  unfermented  bread  or  cakes  was  as  early 
as  the  use  of  grain ;  since  the  method  of  making  them  is  so  simple  that  it  would  easily 
suggest  itself  to  the  rudest  nation. 

4179.  At  what  time,  and  by  whom,  the  art  of  fermenting  bread  was  discovered  is  not 
kyioimi ;  but  accident  is  very  likely  to  have  given  rise  to  it  in  more  places  than  one.  We 
learn  from  the  Scriptures  that  leavened  bread  was  known  to  the  Israelites,  as  it  was  also  to 
the  Egyptians  and  inhabitants  of  Greece :  but  it  appears  that  fermented  bread  was  not 

introduced  into  Rome  until  550  years  after  its  foundation,  or  about  200  years  before"  the 
Christian  era :  Pliny  informs  us,  that  the  Romans  learned  this,  with  many  other  improve- 

ments, during  the  war  with  Perseus,  king  of  Macedon.  The  armies  on  their  return  from 
Macedonia  brought  Grecian  bakers  with  them  into  Italy  ;  and  these  were  called  pistores, 
from  their  ancient  practice  of  bruising  the  grain  in  mortars.  The  profession  of  a  baker 
was  held  in  great  estimation  ;  and  in  the  reign  of  Augustus,  there  were  329  public  bake- 

houses in  Rome,  which  were  chiefly  occupied  by  Greeks,  who  long  continued  to  be  the 
only  persons  who  understood  the  art  of  making  good  bread.  These  bakers  were  incor- 

porated, and  enjoyed  considerable  privileges,  and  had  the  care  of  the  public  granaries. 
The  art  of  baking  fermented  bread  foimd  its  way  into  Gaul ;  but  it  seems  to  have  remained 
long  unknown  in  the  north  of  Europe.  In  the  middle  of  the  sixteenth  century,  unfer- 

mented cakes  kneaded  by  the  women  was  the  only  bread  known  in  Sweden  and  Norway. 
In  this  country,  probably,  the  baking  of  bread  was  at  first  universally  a  part  of  domestic 
economy,  and  it  does  not  appear  at  what  period  it  became  a  distinct  profession  ;  never- 

theless it  is  so  at  present,  more  or  less,  in  every  country  of  Europe  ;  and  the  practice  is 
nearly  the  same  in  all. 

There  is  reason  to  think  from  a  passage  in  PUny  (Nat.  Hist.,  lib.  xviii.  c.  7.)  that  the 
ancients  were  acquainted  with  the  use  of  yeast  in  fermenting  bread ;  yet  it  was  only 
towards  the  end  of  the  seventeenth  century  that  it  became  generally  employed  for  this 
purpose  in  the  north  of  Europe.  About  this  time,  the  bakers  of  Paris  brought  yeast  from 
Flanders  for  the  purpose  of  baking,  and  as  a  substitute  for  leaven.  Although  by  this 
means  the  bread  was  manifestly  improved  both  in  appearance  and  flavour,  the  French 
government  prohibited  the  bakers  from  employing  yeast  in  its  manufacture  under  a  severe 
penalty,  in  consequence  of  the  representations  of  the  College  of  Physicians  in  1688,  who 
declared  it  to  be  injurious  to  health.  This  order  was,  however,  evaded ;  the  yeast  was 
put  into  sacks  in  Flanders,  and  the  moisture  being  suffered  to  drop  out,  it  was  secretly 
brought  in  a  dry  state  to  the  capital  of  France.  The  superiority  of  yeast  bread  in  every 
respect  soon  became  apparent ;  the  decisions  of  the  medical  faculty  were  forgotten  ;  the 
prohibitory  laws  were  allowed  tacitly  to  sink  into  oblivion,  and  the  new  mode  of  balking 
found  its  way  into  other  countries. 

4180.  The  history  of  bread  is,  therefore,  naturally  divided  into  three  parts,  consisting  of  so 
many  i-emarkable  stages  of  improvement  in  the  art :  first,  the  formation  of  unfermented 
bread  ;  second,  the  fermentation  of  leavened  bread  without  yeast ;  third,  the  fermentation 
of  bread  by  means  of  yeast,  which  is  the  method  now  in  general  use.  The  subject  of 
bread-making  will  be  treated  of  most  distinctly  by  following  this  order,  which  is  not  only 
historical,  but  also  the  most  simple.  But  before  proceeding  to  describe  each  of  these,  we 
must  take  a  view  of  the  materials  of  which  bread  is  composed. 

CHAP.  n. 

MATERIALS  OF  WHICH  BREAD  IS  COMPOSED. 

Sect.  I. 

OENEBAI,  OBSERVATIONS  ON  THE  CEREALIA. 

4181.  In  our  general  observations  on  food,  we  explained  at  some  length  the  chemical  prin- 
ciples in  the  various  products  of  the  vegetable  kingdom,  and  pointed  out  that  they  were  dis- 

tinguished from  each  other,  as  to  their  nutritive  properties,  by  their  abounding  more  or 
less  in  their  proportions  of  starch,  gluten,  mucilage,  sugar,  jelly,  fixed  oils,  and  acids. 
The  three  first  constituents  are  the  most  valuable,  and  plants  which  contain  a  large 
proportion  of  them  are  termed  farinaceous,  because  they  yield,  on  being  dried  and  pounded 
or  ground,  a  farina  or  meal,  which,  when  boiled  in  water,  forms  a  pulpy  substance, 
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sometimes  used  as  food,  and  which,  by  proper  management,  can  likewise  be  converted into  bread. 

4182.  Among  the  farinaceous  vegetables,  by  far  the  viost  important  are  the  seeds  of  the 
Cereaha  or  corn  plants,  which  belong  to  the  natural  order  of  Gramina  or  grasses  in botanical  systems.  Next  to  the  Cerealia  are  the  Leguminosaj,  or  leguminous  plants 
whose  seeds  are  found  in  a  pod  botanically  called  a  legumen,  such  as  peas  and  beans' Many  roots,  fruits,  and  even  the  stems  of  foreign  trees,  yield  a  large  proportion  of  farina 
of  which  the  most  valuable  that  we  possess  is  the  potato.  Almonds,  walnuts,  and' filberts  contain  farina  mixed  with  oil  and  mucilage,  but  they  are  not  with  us  employed for  the  purpose  of  making  bread.  Other  substances  will  be  mentioned  at  the  end  of  this 
article  ;  but  at  present  our  object  is  to  confine  ourselves  to  such  farinaceous  materials  as 
are  in  common  use  in  this  country  for  the  manufacture  of  bread. 

4183.  It  appears  to  be  one  of  the  wise  dispensations  of  Providence,  of  which  the  study  of 
nature  furnishes  so  many  and  such  striking  examples,  that  the  Cerealia  or  corn  plants 
are  distributed  all  over  the  face  of  the  earth,  or  at  least  in  all  those  parts  where  it  is  most 
desirable  that  man  shall  fix  his  abode  ;  and  they  are  likewise  now  become  to  such  a 
degree  the  object  of  cultm-e,  that  no  civilised  country  is  destitute  of  this  valuable  addition to  its  means  of  sustenance. 

4184.  The  principal  corn  plants  are  wheat,  rye,  oats,  rice,  maize,  and  millet :  there  are 
manj^  others  belonging  to  the  same  tribe,  but  they  are  little  in  request,  on  account  of  the 
smallness  of  their  seeds.  The  term  corn  is  generally  applied,  in  every  country,  to  that 
species  particularly  which  is  raised  in  the  greatest  quantity,  and  which  is  most  generally 
employed ;  thus,  in  America,  maize,  almost  solely,  is  called  corn.  Wheat  is  the  most 
valuable  of  the  grains  used  in  the  fabrication  of  bread  :  it  is,  in  fact,  the  only  one  of  which 
light  porous  bread  can  be  made  ;  the  others  are  only  used  in  climates  not  suitable  to 
the  cultivation  of  wheat,  or  for  malt,  or  for  the  food  of  cattle. 

4185.  All  the  corn  plants  are  annuals,  the  head  or  ear  containing  the  seed  being  sup- 
ported upon  a  straw  or  culm  which  is  hollow,  and  divided  by  joints  (hence  they  are  called 

culmiferous  plants),  a  single  leaf  proceeding  from  each  joint.  It  is  worthy  of  remark 
that  the  stems  are  coated  with  a  glossy  varnish,  consisting  of  actual  silex  or  flint,  which 
the  vegetable  has  the  power  of  extracting  from  the  soil  and  dissolving,  although  the 
particular  means  by  which  this  is  effected  are  unknown  to  us.  This  is  well  seen  in  the 
bamboo  and  canes,  which,  though  not  Cerealia,  belong  to  the  Gramina.  Masses  of 
spongy  glass  derived  from  this  source  have  been  found  where  stacks  of  com  have  been 
burned  down  ;  and  this  is  the  reason  why  the  ashes  of  straw  forms  an  excellent  polishing 
material,  the  siliceous  part  not  being  destroyed  by  the  combustion. 

4186.  The  Cerealia  are  all  remarkable  for  their  extraordinary  power  of  multiplication, 
each  grain  or  seed  throwing  out  several  stalks,  all  of  which  bear  ears  ;  and  the  number 
of  these  is  not  limited,  but  depends  upon  the  more  or  less  favourable  circumstances. 
This  increase  in  the  stalks  is  called  tillering,  and  is  performed  by  a  second  set  of  roots, 
called  coronal  roots,  shooting  out  at  the  surface  of  the  ground  subsequently  to  the  first 
or  seminal  roots.  Some  extraordinary  instances  are  related  of  this  kind  of  multiplication. 
In  1660,  a  plant  of  barley  was  preserved  in  Paris,  as  we  are  told  by  Kenehn  Digby,  that 
had  249  stalks  springing  from  one  grain,  and  in  the  ears  were  counted  18,000  seeds.  A 
still  more  extraordinary  fact  is  related  in  the  Philos.  Trans.,  vol.  Ixviii.: — Mr.  MiUer,  of 
Cambridge,  found  that  a  single  grain  of  wheat,  sowed  on  the  2d  of  June,  had  produced 
18  stalks:  on  the  8th  of  August  he  took  up  the  plant,  and  divided  the  stalks  from 
each  other,  each  having  its  root,  and  planted  them  again  separately.  Every  separate 
plant  now  again  tillered,  throwing  out  fresh  roots  and  stalks.  These  he  again  took  up, 
divided,  and  planted  as  before,  and  so  on  several  times,  till  by  the  next  April  they  had 
multiplied  to  500  plants,  all  extremely  vigorous ;  the  number  of  ears  from  these 
amounted  to  21,109,  and  the  number  of  grains  to  576,840.  But  such  instances  are 
uncommon.  The  straw  of  the  Cerealia  is  useful  as  fodder  for  cattle,  for  thatching,  and 
various  other  purposes. 

4187.  The  corn  plants  have  been  so  long  the  produce  of  cultivation,  that  all  knowledge  of 
their  native  countries  is  lost ;  and,  indeed,  they  have  undergone  so  much  change  from 
the  progress  of  agriculture,  and  so  different  are  they  at  present  from  what  they  were  in 
their  wild  state,  that  the  originals  cannot  be  recognised  with  certaint)' ;  nor  is  it  clear, 
when  these  plants  are  discovered  in  unfrequented  regions,  whether  they  may  not  have 
been  brought  there  at  some  distant  time,  and  have  remained  as  a  trace  of  ancient 
civilisation.  It  is  most  probable,  however,  that  it  was  from  the  central  parts  of  India  the 
rest  of  the  world  has  derived  this  important  gift  of  Providence,  as  well  as  most  of  the 
other  useful  vegetables  and  fruits  cultivated  iu  Europe.  They  were  all,  except  maize, 
unknown  in  America  on  its  discovery. 

The  corn  phmts  do  not  grow  equally  in  all  cUnmtes ;  and  the  globe  may  be  divided  into 

several  zones,  according'to  the  prevalence  of  some  particular  grain.  Eice  requires  the warmest  climate ;  next  maize ;  then  wheat,  rye,  barley,  and  oats.    The  three  first  are 
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r  the  most  extensively  distributed ;  maize  has  the  greatest  range  of  temperature  ;  but  rice 
1  may  be  considered  as  supporting  the  largest  number  of  the  human  race.  The  natural 
I  distribution  of  these  grains  over  the  globe  depends  not  only  upon  climate,  but  likewise 

:  upon  the  industry  of  man,  the  state  of  commerce,  and  other  causes  by  -which  the  limits  of I  their  cultivation  are  extended. 
4188.  The  following  view  of  the  distribulion  of  the  Cerealia  is  abridged  from  a  German 

••work  quoted  in  "  Jameson's  Journal"  for  1825  :  — 
Within  the  polar  circle  agriculture  is  found  only  in  a  few  places.    In  Siberia,  grain  reaches  to  the  utmost 

,  only  to  G0° ;  in  the  eastern  parts  scarcely  above  55°  ;  and  in  Kamtschatka  there  is  no  agriculture.  On 
I  the  north-west  coast  of  America,  the  polar  limit  of  agriculture  appears  to  be  somewhat  higher ;  for  in  the 
1  more  southern  Russian  possessions,  barley  and  rye  come  to  maturity.    On  the  eastern  coast  of  America  it  is 
!  scarcely  above  52°.   It  is  only  in  Europe,  in  Lapland,  that  grain  is  cultivated  at  so  high  a  latitude  as  70° ; 
1  beyond  this,  the  bark  of  the  pine,  dried  fish,  and  here  and  there  potatoes,  supply  the  place  of  grain.  The 
I  grains  which  extend  farthest  to  the  north  in  Europe  are  barley  and  oats ;  these,  which  in  the  milder  climates 
:  are  not  used  for  bread,  afford  to  the  inhabitants  of  the  uorthern  parts  of  Norway  and  Sweden,  and  part  of 
Siberia,  their  chief  vegetable  fooi   Rye  is  the  next  which  becomes  associated  with  these.    This  is  the  pre- 

•  vailing  grain  in  a  great  part  of  the  northern  temperate  zone,  namely,  in  the  south  of  Sweden  and  Norway, ]3enmark,  and  in  all  the  lands  bordering  on  the  Baltic,  the  north  of  Germany,  and  part  of  Siberia.    In  tlie 
latter,  another  very  nutritious  grain,  buck-wheat,  is  very  frequently  cultivated.    In  the  zone  where  rye  pre- 

vails, wheat  is  also  generally  to  be  found,  barley  being  here  chiefly  cultivated  for  the  manufacture  of  beer,  and 
'  oats  supplying  food  for  horses. 

To  these  there  follows  a  zone  in  Europe  and  western  Asia,  where  rye  lessens  or  disappears  and  wheat 
almost  exclusively  furnishes  bread.  The  middle  or  south  of  France,  England,  part  of  Scotland,  a  part  of 
Germany,  Hungary,  the  Crimea  and  Caucasus,  as  also  the  lands  of  middle  Asia,  where  agriculture  is  followed, 
belong  to  this  zone.  Here  also  the  vine  is  found ;  wine  supplants  the  use  of  beer,  and  barley  is  consequently 
less  raised.  Next  comes  a  district  where  wheat  still  abounds,  but  no  longer  exclusively  furnishes  bread,  rice 
and  maize  becoming  frequent.  To  this  zone  belongs  Portugal,  Spain,  part  of  France  on  the  IVIediterranean, 
Italy,  and  Greece ;  further,  the  countries  of  the  east,  Persia,  northern  India,  Arabia,  Egypt,  Nubia,  Barbary, 
and  the  Canary  Islands ;  in  these  latter  countries,  however,  the  culture  of  maize  or  rice  towards  the  south  is 
always  more  considerable ;  and  in  some  of  them  several  kinds  of  Lorghum  (Doura)  and  Poa  Abyssinica, 
come  to  be  added.  In  both  these  regions  of  wheat,  rye  only  occurs  at  considerable  elevations ;  oats,  however, 
more  seldom,  and  at  last  entirely  disappear,  barley  affording  food  for  liorses  and  mules. 

In  the  eastern  part  of  the  temperate  zone  of  the  old  continent,  in  China  and  Japan,  our  northern  kinds  of 
grain  are  very  unfrequent,  and  rice  is  found  to  predominate.  The  cause  of  this  difference  between  the  east 
and  the  west  of  the  old  continent  appears  to  be  in  the  manners  and  peculiarities  of  the  people.  In  North 
America,  wheat  and  rye  grow  as  in  Europe,  but  more  sparingly.  Maize  is  more  reared  in  the  western  than 
in  the  old  world  ;  and  rice  most  cultivated  in  the  southern  provinces  of  the  United  States. 

In  the  torrid  zone,  maize  predominates  in  America,  rice  in  Asia,  and  both  these  grains  are  in  nearly  equal 
quantity  in  Africa.  The  cause  of  this  distribution  is,  without  doubt,  historical ;  for  Asia  is  the"  native 
country  of  rice,  and  America  of  maize.  In  some  situations,  especially  in  the  neighbourhood  of^  the  tropics, wheat  is  also  met  with,  but  .ilways  subordinate  to  the  other  kinds  of  grain.  Besides  rice  and  maize,  there 
are  in  the  torrid  zone  several  kinds  of  grain,  as  well  as  other  plants,  which  supply  the  inhabitants  with  food, 
either  used  along  with  them,  or  entirely  occupying  their  place.  Such  are  in  the  new  continent,  yams,  the 
manihot,  and  the  batatus,  the  root  of  which,  and  the  pisang,  furnish  universal  articles  of  food.  In  the  same 
zone  in  Africa,  doura,  pisang,  manihot,  and  yams.  In  the  East  ladies  and  on  the  Indian  islands,  PanicumL 
frumentaceum,  several  palms,  and  cycadeae,  which  produce  the  sago,  pisang,  yams,  batatas,  and  the  bread  fruit^ 
In  the  South  Sea  Islands,  grain  of  every  kind  disappears,  its  place  being  supplied  by  the  bread  fruit  tree,  the 
{)isang,  and  Tacca  pinnatifida.  In  the  tropical  parts  of  New  Holland  there  is  no  agriculture,  the  inhabitants 
iving  upon  the  sago  of  various  palms,  and  some  species  of  arum. 
In  the  high  lands  of  South  America,  there  is  a  distribution  similar  to  that  of  the  degrees  of  latitude. 

Maize,  indeed,  grows  to  the  height  of  7,200  feet  above  the  level  of  the  sea,  but  only  predominates  between 
3,000  and  G,000  feet  of  elevation.  Below  3,000  feet  it  is  associated  with  the  pisang  and  the  above-mentioned 
vegetables,  while  from  6,000  to  9,260  feet,  the  European  grains  abound,  whcit  in  the  lower  regions,  and  rye and  barley  in  the  higher.    Potatoes  alone  are  cultivated  from  9,260  to  12,300  feet. 

To  the  south  of  the  tropic  of  Capricorn,  wherever  agriculture  is  practised,  considerable  resemblance  with 
the  northern  temperate  zone  may  be  observed.  In  the  southern  parts  of  Brazil,  in  Buenos  Ayres,  Chili,  at 
the  Cape  of  Good  Hope,  and  in  the  temperate  zone  of  New  Holland,  wheat  predominates ;  barley,  however, 
and  rye,  make  their  appearance  in  the  southern  parts  of  these  countries  and  in  Van  Diemen's  Land.  In  New 
Zealand  the  culture  of  wheat  is  said  to  have  been  tried  with  success,  but  the  inhabitants  avail  themselves  of the  Acrostichum  furcatum  as  the  main  article  of  sustenance. 

SuBSECT.  I.  —  Wheat. 

4189.  In  every  climate  where  wheat  can  be  cultivated,  it  is  raised  in  preference  to  all 
other  kinds  of  com.  It  contains  the  greatest  quantity  of  starch,  and  likewise  by  far  the 
most  gluten,  a  principle  from  which  it  derives  the  quality  that  fits  it  for  bread  above 
every  other  grain.  The  expense  of  its  cultivation  is,  indeed,  somewhat  greater ;  but 
from  its  superiority  as  a  bread  com,  it  is  always  chosen  where  the  climate  permits,  or 
the  poverty  of  the  country  has  not  constrained  the  inhabitants  to  be  content  with  cheaper food. 

4190.  WJieaten  bread  is  now  almost  universally  used  in  England;  and  in  Scotland  it  is 
becoming  much  more  general :  but  in  the  reign  of  Henry  VIII.  it  was  confined  to  the 
gentry,  and  the  poorer  class  ate  only  rye,  barley,  or  oaten  bread.  About  the  middle  of 
the  last  century,  very  little  wheat  was  cultivated  in  the  northern  parts  of  England,  and 
the  crust  of  the  Christmas  goose  pies  of  Cumberland  was  composed  of  barley  meal. 

4191.  Tlic  native  country  of  wheat  is  not  certain  :  but  Bruce  found  it  growing  wild  in 
Abyssinia.  It  requires  a  climate  moderately  warm  ;  it  does  not  extend  to  high  latitudes; 
and  it  is  finest  in  the  warmest  parts  of  the  temperate  zone. 

4192.  Of  wheal,  agriculturists  reclion  several  varieties:  but  of  these  only  two  are  gene- 
rally cultivated  in  this  country. 

1.  Winter  tvlieat  (fi,fig.  610.),  Trilicum  hybcrnicum,  Linn.,  sown  in  ■winter,  and  sometimes 
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called  "  Lammas  wheat,"  is  by  far  the  most  general  and  valu- able in  England,  being  the  most  productive ;  but  it  is  liable  to 
fail  in  cold  springs.  The  spikes  or  ears  of  this  wheat  are  long, 
are  without  awns,  or  at  most  have  very  short  ones ;  and  they 
are  disposed  in  four  rows,  being  laid  over  each  other  like  the 
tiles  in  a  house.  Of  this  variety  there  are  two  sorts,  the  white 
and  the  red  ;  the  first  is  the  most  hardy,  but  the  latter  is  said  to 
produce  the  best  flour. 

•2.  Spring  wheat(b,  fig.  610.),  (Triticum astivum,  Linn.),  called 
also  "  Summer  wheat,"  is  easily  distinguished  from  the  last,  be- 

cause it  has  a  beard  or  awns,  like  barley.  It  is  sown  in  the  end 
of  April  or  the  beginning  of  May,  and  ripens  in  autumn,  gene- 

rally a  fortnight  before  the  winter  wheat.  The  grain  is  smaller 
than  that  of  winter  wheat,  and  it  does  not  yield  so  much  flour ; 
but  though  somewhat  less  productive,  it  affords  greater  security 
against  unfavourable  seasons,  and  grows  rapidly.  It  is  chiefly 
cultivated  in  Lincolnshire.  Its  straw  is  very  fine,  though 
short,  and  is  much  used  for  straw  plait. 

4193.  Other  varieties  of  wheat  not  usually  cultivated  in 
England  are,  Polish  wheat,  cultivated  in  Poland ;  Spelt  wheat, 
probably  the  Triticum  of  the  Romans,  the  Zea  of  the  Greeks, 

the  Epautre  of  the  French  and  the  south  of  Europe.  Victoria  wheat  is  a  species 
of  bearded  wheat,  which  had  been  observed  by  Humboldt  at  the  village  of  Victoria,  in  the 
province  of  Caraccas ;  this  was  very  productive,  and  ripened  in  seventy  or  seventy-five 
days  from  the  time  of  sowing,  consequently  affording  several  crops  in  a  year.  Some  of 
the  seeds  have  been  sent  over  to  this  country  by  Sir  R.  K.  Porter,  and  distributed  to 
various  individuals.  Sanguine  hopes  have  been  entertained  of  its  success  even  in  this 
climate,  but  there  is  not  yet  time  to  decide  upon  its  merits.  It  is  found  to  ripen  about  a 
fortnight  sooner  than  the  common  wheat,  which  is  a  circumstance  of  importance  in  the 
northern  districts  ;  and  it  is  thought  that  in  the  south  of  England  it  may  give  two  crops 
in  the  year.  Nepaul  wheat,  a  species  of  wheat  which  has  been  lately  introduced,  brought 

from  Nepaul,  in  India  :  it  ripens  in  a  very  short  time,  and  afi'ords  great  produce.  Talavera 
wheat  was  brought  fi'om  Spain,  and  is  occasionally  cultivated  in  the  light  soils  of  Norfolk. 
Botanists,  in  general,  look  upon  all  the  cultivated  wheats  as  mere  varieties  produced  by 
peculiarities  in  the  soil  and  climate,  and  that  they  mostly  form  hybrids  when  mixed  in 
the  sowing.  They  have  been  also  divided  into  the  hard  and  soft  wheats.  The  hard 
wheats  are  the  produce  of  warm  climates,  such  as  Italy,  Sicily  and  Barbary  :  the  wheat 
of  Poland  likewise  belongs  to  them.  The  soft  wheats  grow  in  the  northern  parts  of 
Europe,  as  in  Belgium,  England,  Denmark,  and  Sweden.  The  hard  wheats  have  a 
compact  seed,  nearly  transparent,  which,  when  beaten  through,  breaks  short,  and  shows 
a  very  white  flour  within.  The  hard  wheats  contain  more  gluten  than  the  soft  varieties, 
which  renders  them  fitter  for  bread  and  pastry.  The  soft  wheats,  those  usually  cultivated 
in  Britain,  have  an  opaque  coat  or  skin,  wluch,  when  first  reaped,  give  way  readily  to 
the  pressure  of  the  finger  and  thumb  :  these  require  to  be  well  dried  and  hardened  before 
they  can  be  conveniently  ground  into  flour.  The  soft  wheats  contain  most  starch,  which 
fits  them  best  for  the  vinous  fermentation,  in  brewing  and  distilling. 

4194.  Wheat  grown  in  different  countries  varies  considerably.  The  climate  of  the 
northern  parts  of  Europe  is  not  favourable  to  its  cultivation.  This  grain  has,  however, 
been  slowly  making  its  way  in  this  part  of  the  world  :  but  in  Sweden  to  this  day,  nothing 
is  met  with  usually  except  rye  cakes,  almost  as  hard  as  flint,  as  they  bake  only  twice  a 
year.  Wheaten  rolls  may  be  seen  occasionally  in  some  of  the  towns,  but  never  loaves.  In 
1812,  a  baker  in  Gottenburgh  received  an  order  from  the  captain  of  a  vessel  to  bake 
wheaten  bread  to  the  value  of  1?. ;  but  the  baker,  alarmed  at  the  risk,  required  security  for 
payment,  since,  had  the  bread  been  left  upon  his  hands,  he  could  not  have  disposed  of  so 
large  a  quantity  in  that  town,  notwithstanding  it  had  a  population  of  23,000  inhabitants. 

The  wheat  of  Essex  and  Kent  bears  a  higher  price  than  that  of  East  Lothian  and 
Berwickshire.  The  general  quality  of  Irish  wheat  is  about  sixteen  per  cent.,  and  that  of 
Scotland  eight  per  cent.,  inferior  to  that  of  England. 

If  we  except  the  Russian,^which  is  inferior,  the  wheat  of  the  Continent  is,  in  general, 
superior  to  English  wheat  by  five  per  cent. :  hence  it  is  said  that  the  London  flour  is 
inferior  to  that«of  most  large  towns  on  the  Continent. 

419.5.  Large  quantities  of  this  grain  of  a  superior  quality  are  imported  from  Dantzic  and 
other  ports  in  the  Baltic.  The  best  is  grown  in  Poland  and  Pomerania,  and  is  conveyed 
down  by  the  rivers  in  large  barges  and  rafts  from  the  interior  of  the  country.  The  grain  is 
beautifully  white,  hard,  and  thin-skinned,  and,  in  consequence  of  its  small  quantity  of 
bran,  it  yields  a  large  proportion  of  excellent  flour.  French  wheat  is,  in  general,  superior 
to  that  of  England.    The  Italians  have  the  superiority  over  the  French  in  their  wheaten 
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ccrops  ;  and  perhaps  the  best  wheat  of  all  is  raised  in  Barhary  and  Egypt.  The  Sicilian  is 
;the  finest  in  Europe  :  it  is  of  two  kinds  ;  one  is  a  long  grain,  much  larger  than  English,  and 
iiis  generally  boiled  whole,  as  a  substitute  for  barley  or  rice  ;  the  other  is  an  oval  soft  wheat, 
vyielding  a  flour  that  is  remarkably  white,  and  employed  only  in  making  the  best  sort  of 
thread,  biscuits,  pastry,  &c. :  but,  from  government  restrictions,  very  little  is  exported. 

It  is  said  that  a  very  hard  wheat  is  grown  at  Odessa  that  contains  more  sugar  than  the 
IFrench,  and  that  the  starch  in  it  differs  from  that  of  ordinary  wheat  flour  in  being  in 
tmore  transparent  grains,  resembling  gum,  and  absorbing  less  water  :  but  a  softer  wheat 
:  is  grown  at  the  same  place.  The  wheat  of  the  south  of  Europe  and  other  warm  climates 
aaboimds  more  in  gluten  than  that  of  more  northerly  countries,  and  consequently  is  more 
rnutritious ;  it  is  also  fitter  for  making  maccaroni,  and  other  preparations  of  flour  where  a 
^glutinous  quality  is  considered  as  an  excellence.  These  wheats  are  of  greater  specific 
igravity,  harder,  and  more  diflicult  to  grind,  than  the  wheat  of  England. 

Sir  H.  Davy  makes  the  following  comparison  :  — 
Middlesex  Wheat. Siciliun  Wheat. Barbnry  Wheat. 

Starch  . .   '7  . .     7-5  . .  74 

Analysis  of  Wheat  quoted  by  Dr.  Pereira  :- 

Starch 
Gluten 
Sugar 
Gum 
Bran 
Water 

French  Wheat. 
.    71-49  . 
.    10-96  . 
.     4-72  . 
.     3-32  . 

.'    10-00  '. 

Odessa  Hard  Wheat. 

.  56-5  . .  14-55  . 

.     8-48  . 

.     4-90  . 

.     2-30  . .  12  00  . 

Odessa  Soft  Wheat. 

.  62-00 

.  12-00 

.  7-56 

.  5-80 .  1-20 

.  10-00 
4196.  Wheat  is  liable  to  several  diseases,  which  affect  the  flour  made  from  it,  and  render  it  unfit  for  good 

t  bread.    Tlie  principal  of  these  are  the  blight,  mildew,  and  smut,  which  are  occasioned  by  microscopic 
fungi  which  sow  themselves,  and  grow  upou  the  stems  and  ears,  destroying  the  nutritive  principles,  and  in- 

■  troducing  matter  of  a  deleterious  kind.  The  farmer  is  at  the  utmost  pains  to  keep  away  these  intruders. 
1  Wheat,  as  well  as  all  kinds  of  corn,  is  also  very  liable  to  be  injured  by  being  stacked  before  it  is  quite  dry  ;  in 
'  which  case,  it  will  heat  and  become  musty  in  the  ricks.    In  wet  harvests,  it  is  sometimes  impossible  to  get  it 
■  sufficiently  dried,  and  a  great  deal  of  corn  is  thus  often  spoiled.  It  is  generally  reckoned  that  the  sweetest 
t  bread  is  made  from  wheat  threshed  out  before  it  is  stacked,  which,  shows  the  importance  of  studying  the  best 
:  modes  of  preserving  it. 

SuBSECT.  2. — Barleii.  . 

4197.  This  grain  is  next  in  importance  to  wheat,  and  has  -one  advantage  over  it,  that 
I  it  can  be  propagated  through  a  greater  range  of  climate,  beariillg;  heat,  cold,  and  drought 

'■  better,  growing  upon  lighter  soil,  and  coming  so  quickly  to  maturity  .that  the  short  summers 
'  of  northern  countries,  which  are  not  sufficient  to  ripen  wheat,  are  yet  long  enough  to 
5  bring  barley  to  maturity.  In  Lapland  it  is  sown  and  reaped  within  six  weeks.  In 
•  Spain  they  have  two  crops  in  one  year.  Its  native  country  is  not  known  ;  but  it  has  been 
I  cultivated  from  the  earliest  antiquity  by  the  Egyptians.  It  was  much  in  use  among  the 
1  Romans,  and  formerly,  also,  as  a  bread  corn  in  England,  as  it  still  is  in  Westmoreland, 
<  Cumberland,  Wales,  and  Scotland  ;  but  in  the  south  of  Britain  it  is  now  chiefly  raised t  for  malt. 

4198.  Botanists  and  agriculturists  enumerate  many  species  and  varieties  of  barley;  but 
I  those  chiefly  cultivated  in  this  country  are,  — 

1.  Spring  or  .summer  barley,  a,Jig.G\l.  (^Hordeiimvulgarc),  in  which  the  grains  are  disposed 
Fig.  611. in  two  rows  on  the  ear,  one  on  each  side,  and 

its  beard  or  awns  standing  erect.  This  is 
the  species  usually  cultivated  in  the  south- 

ern and  eastern  districts  of  England  and 
Scotland  :  its  husk  is  thin,  and  the  grains 
large,  which  renders  it  favourable  for  malt- ing. 

2.  Winter  barley,  b,fig.  4.  (^Hordeum  hex- 
n.sticnn,  Lin.)  In  this  the  grains  are  disposed 
apparently  in  six  rows,  but  in  fact  the  rows 
are  only  double,  three  of  them  springing 
from  the  same  point.  It  is  cultivated  chiefly 
in  the  north  of  England  and  in  Scotland,  being 
much  more  hardy  than  spring  barley,  and 
ripening  earlier  :  hence  it  is  better  adapted 
for  cold  and  high  situations,  such  as  the 
Highlands  and  north  of  Scotland,  where  a 
variety  of  it  is  called  bere,  and  in  Aberdeen- 

shire bigg.  Its  grain  is  smaller  and  rind 
thicker  than  the  spring  barley,  and  it  has 

less  of  the  saccharine  principle  than  those  kinds  of  barley  that  grow  under  the  influences 
3  B 
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of  a  more  genial  sun  :  it  is,  therefore,  less  proper  for  malt,  and  is  going  out  of  use  for 
that  purpose ;  hut  it  makes  good  barley  bread,  and  is  also  fit  for  the  distiller.  It  appears 
that  the  thickness  of  the  skin  of  barley  increases  according  to  the  coldness  of  the  cli- 

mate in  -which  it  is  cultivated  ;  the  cuticle  of  Norfolk  barley  being  thinner  than  that  of 
the  species  in  Berwickshire  or  East  Lothian  :  yet  if  Norfolk  barley  is  sown  in  Scotland 
for  several  successive  years,  its  cuticle  is  found  to  become  thicker ;  but  the  difference 
between  the  cuticle  in  spring  and  winter  barley  depends  upon  their  being  different 
species.  • 

3.  Common  or  long-eared  barley  {Hordeum  distichon,  Lin.)  has  the  grains  arranged  in 
two  rows,  and  is  known  by  its  very  long  spike  or  ear,  and  the  awn  being  also  very  long. 
This  is  cultivated  in  many  parts  of  England  and  Scotland,  and  is  best  adapted  for  malt 
of  any  of  the  varieties. 

Besides  these  there  are  other  varieties,  little  cultivated  here,  as  sprat  or  baldcdorc 
barley,  naked  barley  the  awns  of  which  fall  off  when  ripe,  Siberian  barley,  chevalier 
barley,  &c. 

4199.  2?(trZey  contoins,  according  to  EinhofiF,  in  100  parts,  volatile  matter,  9-37  ;  vegetable 
albumen,  1'15;  saccharine  matter,  5'21  ;  mucilage,  4-62 ;  phosphate  of  lime  with 
mucilage,  0-24  ;  gluten,  3-52  ;  husk,  with  some  gluten  and  stal-ch,  7'29  ;  starch,  not  quite 
free  from  gluten,  67 '18  ;  loss,  r42.  Sir  H.  Davy  found  Norfolk  Isarley  to  contain  in  100 
parts,  starch,  79  ;  gluten,  6  ;  saccharine  matter,  7  ;  husk,  8. 

4200.  Dr.  Tliomson  states  that  the  gluten  of  barley  is  partially  soluble  in  cold  water,  as 
is  shown  in  the  steeping  of  barley  for  malting  ;  but  it  coagulates  in  120°  or  130°,  and  falls 
down  in  grey  coloured  flocks.  He  also  extracted  from  the  husks  of  barley  a  small 
quantity  of  an  oily  matter,  of  an  asparagus  green  colour,  and  taste  resembling  that  of  the 
spirits  from  raw  grain,  to  which,  no  doubt,  the  flavom*  of  whiskey  is  owing.  He  likewise 
found  in  barley  some  nitrate  of  soda  capable  of  crystallising. 

Barley  has  less  nutritious  matter  than  wheat,  and  this  is  differently  composed.  It  has 
more  mucilage,  only  about  a  third  of  the  quantity  of  gluten,  and  as  much  sugar,  with 
nearly  the  same  proportion  of  starch. 

It  is  owing  to  the  larger  proportion  of  mucilage  contained  in  barley,  and  the  smaller 
quantity  of  gluten,  that  this  grain,  though  less  nutritive,  is  a  lighter  and  less  stimulating 
food  than  wheat ;  and  hence,  a  decoction  of  barley  is  peculiarly  adapted  to  invalids  whose 
digestive  powers  are  weak.  The  meal  of  the  bigg  which  grows  on  the  mountain  is  more 
palatable  than  that  of  the  long -eared  barley  from  a  rich  soil ;  and  the  barley  cakes  made 
from  it  in  the  Highlands  are  particularly  sweet  and  delicate.  The  superior  flavour  of 
Highland  whiskey  is  probably  owing  in  a  great  measure  to  the  quality  of  the  grain. 

4201.  The  rapidity  with  which  barley  germinates  favours  its  conversion  into  malt;  but 
from  this  circumstance,  it  is  very  liable  to  commence  sprouting  even  while  yet  in  the  ear, 
and  quite  ripe,  if  the  season  should  prove  very  wet,  yet  warm  and  genial ;  and  it  is 
scarcely  necessary  to  state  that  this  injures  its  quality  for  bread. 

4202.  Pot  barley  is  barley  of  which  the  husk  or  outer  skin  only  has  been  removed  by 
mill-stones  :  it  is  used  for  making  broth. 

4203.  Pearl  barley  is  the  small  round  kernel  which  remains  after  the  skin  and  a 
considerable  portion  of  the  barley  have  been  ground  off.  For  this  purpose  the  spring 
barley  is  chosen  :  it  is  steamed  to  soften  the  skin,  dried,  and  passed  between  mUl-stones 
of  a  peculiar  kind,  to  take  off  the  husk,  all  except  what  lies  in  the  deep  furrow  of  the 
seed  and  which  is  the  cause  of  the  short  dark  line  to  be  seen  on  pearl  barley.  The 
Scotch  pearl  barley  is  quite  round,  and  is  made  from  the  sort  called  here,  or  bigg.  A 
decoction  of  pearl  barley  was  the  "  ptisan  "  of  ancient  medicine,  now  better  known  by 
the  name  of  barley  water.  Besides  its  use  in  broth,  it  is  sometimes  boiled  in  water,  and 
eaten  as  rice  with  milk. 

In  Holland,  pot  barley  boiled  in  buttermilk  and  sweetened  with  treacle  is  a  common 
mess  for  children  and  servants. 

4204.  Patent  barley,  now  much  used  for  making  barley  water  expeditiously,  is  the  pearl 

barley  ground  to  floui*. 
As  pot  and  pearl  barley  are  extremely  wholesome  and  nutritious,  it  is  to  be  regretted 

that  they  are  not  more  used  as  food  by  the  labouring  classes  in  England,  as  they  are  in 
Scotland,  Germany,  and  Holland. 

SuBSECT.  3.  —  Oats  (_Arena  saliva,  Lin.), 

4205.  This  grain  prefers  a  cold  climate,  and  is  one  of  the  hardiest  of  all  the  cereal  plants. 
It  cannot  be  cultivated  in  the  southern  parts  of  Europe,  and  is  scarcely  seen  soutli  of 

Paris.  Even  in  England,  its  produce  in  the  southern  districts  is  inferior  to  that  of  the 
northern,  and  still  more  to  that  of  Scotland.  It  has  this  advantage,  that  it  will  grow 
where  neither  wheat  nor  barley  will  flourish,  and  indeed  on  any  land  from  the  stiflFcst 

clays  to  crude  mossy  .soils,  if  sufficiently  dry  :  it  is  also  the  most  easily  cultivated.  Indeed. 
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:  if  it  can  be  ripened  before  the  frost  sets  in,  and  the  flavour  of  the  meal  is  superior  when 
t  the  climate  is  rather  bleak  and  soil  not  very  rich. 

It  differs  from  wheat  and  barley  in  the  form  of  the  ear.  This  is  not  a  spike  with  a 

!  single  rachis,  but  a  panicle,  resembling  in  some  degree  the  branches  of  a  pine,  from  the 

i  grains  hanging  with  their  open  extremities  downwai-ds  ;  these  being  covered  by  the 
i  chaff,  are  defended  from  rain,  and  are  not  liable  to  some  diseases  incident  to  barley  and 
1  wheat.  T       «  ■ 4206.  The  native  country  of  the  oat  is  unknown.  It  was  found  by  Lord  Anson  growing 
1  wild  in  the  island  of  Juan  Fernandez  :  a  kind  of  wild  oat  is  indigenous  to  this  country, 
:  and  is  a  very  troublesome  weed,  from  which  it  may  originally  have  been  produced  by 
i  cultivation ;  but  the  best  varieties  now  in  use  have  been  introduced  from  abroad. 

4207.  The  most  common  sort  which  has  been  long  cultivated  here  is  the  white  oat  (Jig.  612.)  ; 
but  the  best  variety  now  raised  in  Scotland  and  the  north  of 
England  is  the  potato  oat,  which  was  accidentally  discovered 
some  years  ago  in  Cumberland,  growing  upon  a  heap  of 
manure,  in  company  with  some  potatoes  :  other  varieties  are 
the  common  feed  oat,  the  Poland,  the  Dutch,  and  the  Tar- 
tarian,  &c.  ;  all  probably  derived  from  one  parent  stock. 

4208.  An  analysis  of  oats  by  Sir  H.  Davy  gave,  in  1000  parts, 
starch,  641  ;  gluten,  87  ;  saccharine  matter,  15.  From  this  it 
appears  that  there  is  less  nutritive  matter  in  oats  than  any 
other  cereal  grain  ;  and  the  very  small  proportion  of  saccha- 

rine matter  which  it  contains  renders  it  improfitable  for  malt : 
it  may,  notwithstanding,  be  fermented,  but  with  some  diffi- 

culty. It  contains,  however,  more  gluten  than  barley,  though 
less  than  wheat ;  and  experience  shows  that  it  is  very  nu- 

tritive, since  the  labouring  classes  in  Scotland,  Lancashire, 
Derbyshire,  and  in  some  other  parts  of  England  and  Wales, 
subsist  and  keep  up  their  strength  perfectly  upon  bread  and 
other  preparations  made  of  it.  Many,  indeed,  who  are  used 
to  oaten  bread,  prefer  it  to  every  other  kind.  In  the  south  of 

I  England  oats  are  not  employed  for  bread,  but  only  in  feeding  horses,  with  whom  it  is 
.■  supposed  to  agree  better  than  any  other  species  of  grain. 

4209.  Oatmeal  is  cooked  for  human  food  in  several  ways.  In  Scotland  it  forms  the  dish 
(  called  pottage  or  porridge,  the  universal  breakfast,  in  many  parts,  of  labouring  people  and 
1  children :  deprived  of  the  husks,  it  constitutes  grits  or  groats,  much  used  for  making 
I  oatmeal  gruel,  which  is  taken  both  as  food  and  medicinally.  The  advantage  of  grits  over 
I  oatmeal  is,  that  the  fecula  or  starch,  of  which  the  meal  or  farina  of  the  oats  chiefly  con- 
;  sists,  is  alone  extracted  by  the  boUing  water,  and  that  thus  none  of  the  cuticle  which  covers 
!  it  is  mixed  with  the  gruel ;  but  in  the  oatmeal,  this  thin  cuticle,  which  incloses  it  (not 
I  the  husk  of  the  oat),  is  ground  up  with  the  meal,  and  gives  to  it  a  harsh  and  rough  taste : 
:  for  although  the  gruel  made  of  oatmeal  may  be  strained,  still  a  quantity  of  the  minute 
■  fragments  of  the  cuticle  escape  through  the  strainer ;  whereas,  in  the  case  of  grits,  this 
'  cuticle  is  entirely  kept  back,  which  accounts  for  the  smoothness,  as  it  is  termed,  of  grit- 
i  gruel.    Scotch  oatmeal  is  superior  to  English,  which  is  partly  owing  to  the  superiority  of 
■  the  grain  and  the  climate,  but  in  part  owing  to  the  greater  care  employed  in  its  cultivation. 
In  Scotland,  also,  the  oats  are  dried  in  a  kiln  previous  to  grinding,  which  gives  it  an 

:  agreeable  flavour. 
StjBSECT.  4.-- Rye. 

4210.  At  present  rye  (Secale  cereale,  Lin.)  is  very  little  employed  among  us  for  bread, 
:  and  is  cultivated  chiefly  to  be  eaten  by  the  cattle  as  green  fodder :  nevertheless,  rye 
bread  was  very  general  in  England  about  two  centuries  ago,  and  is  still  used  as  the  food 

■  of  the  peasantry  in  Russia,  northern  Germany,  some  parts  of  France,  and  great  part  of 
;  the  north  of  Europe. 

4211.  Rye,  according  to  Einhoff,  is  composed  of  albumen,  3-27;  moist  gluten,  9-48 ; 
mucilage,  ll'OO;  starch,  61'09  ;  saccharine  matter,  3-27;  husk,  6-38;  moisture,  5-42. 
From  this  analysis,  it  appears  that  rye  contains  more  gluten  than  any  other  grain  except 
wheat,  and  therefore  should  be  next  to  it  as  a  bread  corn. 

The  husk  possesses  an  aromatic  and  slightly  acidulous  flavour,  which  renders  it 
agreeable  to  the  palate.  The  bran  should  not,  therefore,  be  entirely  separated  from  the 
flour  ;  for  if  the  grain  be  ground  fine  and  divested  entirely  of  the  husk,  the  bread  will  be 
deprived  of  much  of  its  pleasant  taste.  Rye  bread  is  consequently  made  of  coarse  flour, 
which,  together  with  its  dark  colour,  has  probably  given  rise  to  much  of  the  dislike  to  it  in 
this  country.  The  quantity  of  gluten  whicli  it  contains  accounts  for  the  facility  with  which 
it  may  be  fermented  into  spongy  bread,  which  is  not  the  case  with  oats  and.  some  other 
grains.    But  bread  made  of  it  very  soon  becomes  sour  :  indeed  it  undergoes  an  acetous 
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fermentation  in  the  process  of  baking,  and  is  thought  in  consequence  to  have  a  gentk 
action  on  the  bowels. 

Some  persons  express  regret  that  there  is  here  a  prejudice  against  rye  bread,  since  tlie 
grain  thrives  upon  poor  sandy  soils  on  which  wheat  would  scarcely  return  the  seed :  this 
is  the  case  where  rye  is  extensively  cultivated,  in  the  poor  sandy  land  on  the  south  coast 
of  the  Baltic,  where  its  weight  of  corn  is  nearly  as  great  as  that  grown  upon  good  land, 
and  it  is  produced  at  little  expense.  It  also  yields  a  large  quantity  of  straw,  good  for 
thatching. 

In  some  farmers'  families,  household  bread  is  made  of  a  mixture  of  one-third  rye  and 
two-thirds  wheaten  flour,  which  makes  a  sweeter  bread  than  that  made  solely  of  wheat, 
and  is  preferred  to  any  other  by  those  who  are  in  the  habit  of  using  it.  The  bread  is 
very  firm  and  solid,  and  retains  its  juiciness  and  moisture  long,  being  also  very  nu- 

tritious. For  this  purpose  rye  is  sown  along  with  wheat,  under  the  appellation  of 
"  meslin." 

4212.  From  the  quantity  of  saccharine  matter  which  rye  contains,  though  less  than  barley, 
it  is  convertible  into  malt,  and  of  course  into  beer  and  spirits ;  but  it  is  much  inferior  to 
barley,  iu  some  respects,  for  these  purposes,  though  it  is  said  to  give  a  gi-eat  quantity  of 
spirit.  Unmalted  rye  meal  mixed  with  barley,  in  the  proportion  of  two  parts  of  the 
former  to  one  of  the  latter,  is  employed  in  Holland  for  the  distillation  of  Geneva.  It 
is  said  that  the  essential  oil  which  rises  with  the  spirit  has  a  peculiar  flavour,  and  it  is 
thought  that  this  resides  in  the  husk  ;  for  the  black  bread  of  the  Russians,  which  contains 

the  husk  ground  up  with  the  meal,  has  a  difi'erent  flavour  from  the  fine  rye  bread  made of  rye  flour  only. 
4213.  But  this  grain,  which  has  been,  and  still  is,  so  much  cultivated  as  a  bread  corn,  is  subject  to  a  disease 

called  ergot,  or  horned  rye,  which  consists  of  a  fungous  substance  tliat  grows  in  it  occasionally,  enlarging  and 
deforming  the  grain  ;  and  tlie  effects  produced  ujjon  tlie  Imman  constitution  by  this  poison  are  so  very  dread- 

ful, if  what  is  recorded  can  be  depended  upon  (and  there  is  no  reason  to  doubt  the  authenticity  of  the  accounts 
which  have  been  published),  that  we  can  scarcely  regret  its  almost  entire  banishment  from  this  country  as  a 
material  for  food.  It  is  stated  that  those  who  have  eaten  bread  made  from  rye  infected  with  ergot  have  been 
attacked  by  disorders  of  the  most  appalling  kind,  such  as  epilepsy,  which  ended  fatally ;  others  have  been 
rendered  irrecoverably  insane  ;  wliilst  in  others,  again,  the  disease  has  been  so  virulent  as  to  terminate  in 
mortification  of  the  limbs.  It  appears  that  these  misfortunes  have  occurred  frequently  in  some  parts  of  Ger- 

many and  France,  particularly  iu  Sologne,  a  district  between  the  Loire  and  Clier.  The  ergot  is  seldom 
found  in  England,  although  it  does  occasionally  appear,  and  not  only  in  rye,  but  sometimes  in  wheat  and 
other  grain. 

Even  damaged  corn  is  known  to  have  acted  as  a  fatal  poison.  (See  this  subject  treated  of  at  length  in  Prof. 
Burnett's  "  Outlines  of  Botany,"  pp.211,  212.)  The  mouldiness  on  stale  bread  is  a  minute  plant,  and  always connected  with  a  state  of  decomposition  of  the  bread,  which  renders  it  very  unwholesome,  and  even  dangerous, 
if  eaten. 

Spbsect.  5. — Rice. 

4214.  Rice  (Oriza  sativa,  Lin.)  is  a  plant  of  Asiatic  origin,  and  has  formed  the  chief 
food,  from  time  immemorial,  of  the  population  of  India  and  the  Chinese  empire.  It  is 
cultivated  in  Europe,  but  chiefly  in  the  southern  part,  requiring  a  warm  climate.  It  grows 
extensively  in  the  rich  meadows  of  Lombardy,  and  also  in  the  province  of  Valencia  in 
Spain  i  but  the  chief  countries  from  which  we  obtain  this  grain  are  Carolina,  into  which 

it  was  introduced  in  the  last  century,  and  the  East  Indies.  It 
probably  nourishes  more  human  beings  than  all  the  other  seeds 

together. 4215.  Common  rice  is  a  marsh  plant,  and  the  land  where  it 
grows  requires  to  be  flooded  by  irrigation,  which  renders  the 
vicinity  of  rice  grounds  unhealthy,  giving  rise  to  marsh  fevers. 
It  grows  very  rapidly,  and  its  cultivation  is  easy.  There  is,  ̂ 
however,  a  variety  of  rice  in  Nepaul  in  India,  called  Hill  rice, 
cultivated  upon  the  slopes  of  hills,  where  it  can  receive  mois- 

ture only  occasionally  ;  and  it  has  been  supposed  that  this  might 
in  time  be  acclimated  in  England  ;  but  we  should  not  thus 
obtain  it  at  a  cheaper  rate  than  that  at  which  it  is  now  im- 

ported. Rice,  in  its  growth,  resembles  barlej'  more  than  any 
other  corn  plant,  rising  to  the  height  of  a  foot  and  a  half,  with 
a  stalk  notimlike  that  of  barley,  but  fuller  of  joints,  and  with 
leaves  resembling  those  of  the  leek.  It  branches  out  into  se- 

veral stems,  at  the  top  of  which  the  grains  form  in  clusters. 
The  grains  or  seeds  grow  on  separate  pedicles  which  spring 
from  the  main  stalk  (fie/.  G13.)  ;  each  grain  is  terminated  by  an 
awn  or  beard,  and  is  inclosed  in  a  yellow  husk.  The  whole 
head  forms  what  is  termed  by  botanists  a  spiked  panicle,  that 
is,  something  between  a  spike  like  wheat,  and  a  panicle  like 
oats.  There  are  various  methods  of  cultivating  and  dressing 
rice  practised  in  different  countries  :  tlie  following  is  the  mode 
which  Captain  Basil  Hall  observed  in  Carolina. 

Fin.  (il:3 
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The  grain  is  sown  in  rows  in  tlie  bottom  of  trenclies  made  by  slow  labour.   These  ridpos  lie  about  seventeen 
i.nches  apart,  from  centre  to  centre.    The  rice  is  put  in  by  hand  about  tlie  17th  of  March,  generally  by  women, 
iiid  is  never  scattered,  but  cast  so  as  to  fall  in  a  line.    By  means  of  flood-gales,  the  water  is  then  permitted 
11  How  over  the  fields,  and  to  remain  on  the  ground  fifteen  days,  at  the  depth  of  several  inches.    The  object 
)f  tliis  drenching  is  to  ip!-o«(  the  seeds,  as  it  is  technically  called.    The  water  is  next  drawn  off,  and  the 

;;round  allowed  to  dry,  until  the  rice  has  risen  three  or  lour  inches.    I'his  requires  about  a  month.  The jelds  are  then  again  overflowed,  and  they  remain  submerged  for  upwards  of  a  fortnight,  to  destroy  the  grass 
I  ir.d  weeds.    These  processes  finish  about  the  17th  of  May,  after  which  the  ground  is  allowed  to  remain  dry  till 
she  1.5th  of  July,  during  which  interval  it  is  repeatedly  hoed  to  remove  such  seeds  as  have  not  been  effectually 
idrowned,  and  also  to  loosen  the  soil.   The  water  is  then  for  the  last  time  introduced,  in  order  that  the  rice 
v.nay  be  brought  to  maturity  ;  and  it  actually  ripens  while  standing  in  the  water.    The  harvest  commences 
lUbout  the  end  of  August,  and  extends  into  October.    It  is  all  cut  by  the  male  slaves,  who  use  a  sickle,  while 
hhe  women  make  it  up  in  bundles. 

42lfi.  From  the  pedicles  the  rice  must  be  separated  by  the  hand-flail,  as  no  machinery  has  yet  been  devised 
or  effecting  this  purpose.  The  next  process  is  to  detach  the  outer  husk,  which  clings  to  the  grain  with  great 
oertinacity.  This  is  done  by  passing  the  rice  between  a  pair  of  mill-stones  removed  to  a  considerable  distance 
'rom  each  other.  The  inner  coat  or  film,  which  envelopes  the  grain,  is  removed  by  trituration  in  mortars jnder  pestles  weighing  from  2.50  to  300  lbs.  These  pestles  consist  of  upright  bars,  shod  with  irons,  which  being 
.•aised  up  by  the  machinery  to  the  height  of  several  feet,  are  allowed  to  fall  down  upon  the  rice,  the  particles 
•)f  which  are  thus  rubbed  against  one  another  till  the  film  is  removed.  It  is  now  thoroughly  winnowed,  and 
oeing  packed  in  casks  holding  about  600  lbs.  each,  is  ready  for  distribution  over  all  parts  of  the  world.  Each 
'i^lantation  has  a  mill.  Though  rice  is  now  so  largely  cultivated  in  Carolina,  that  it  constitutes  the  chief  pra- 
lluce,  the  swampy  land  being  well  suited  to  it,  it  is  not  used  so  much  for  food  in  America  as  maize  and  wheat, 
iund  it  is  mostly  raised  for  exportation,  the  Carolina  rice  being  found  superior  to  every  other.  The  cultivation 
'of  it  is  the  most  unhealthy  work  in  which  the  slaves  of  Carolina  are  employed.  They  are  obliged  frequently 
■0  stand  ankle  deep  in  the  mud,  with  their  bare  heads  exposed  to  the  fierce  rays  of  the  sun.  The  consequence 
■.s,  that  numbers  sijik  under  it  and  die.  This  causes  a  constant  diminution  of  the  slaves,  which  the  proprietors 
ire  obliged  to  supply  by  importations  from  the  other  states  of  North  America.  At  the  unhealthy  season, 
a  hen  the  harvest  commences,  alrthe  white  proprietors  leave  the  spot,  and  go  to  higher  ground,  or  to  the 
north. 

•1217.  Rice  in  the  native  rough  state,  with  the  husk  on,  is.  called  paddy  both  in  India  and 
VA.nierica  ;  and  it  -will  keep  better  and  for  a  much  longer  time  in  this  state  than  after  the 
ibusk  has  been  removed  ;  besides  which,  prepared  rice  is  apt  to  become  dirty  from  rubbing 
:kbout  in  the  carriage  on  board  ship,  and  in  the  -warehouses.  These  facts  recently  sug- 
;gested  to  some  enterprising  capitalists  to  bring  it  to  England  in  the  shape  of  paddy,  and 
Ithen  to  detach  the  husk.  The  experiment  has  been  completely  successful,  and  such  rice 
may  now  be  had  in  London,  of  Messrs.  Lucas  and  Ewbank,  as  fresh  in  taste  and  appear- 

ance as  any  in  Carolina.    Paddy  pays  less  duty  than  shelled  rice. 
4218.  nice  consists  almost  entirely  of  starch  or  farina,  with  little  or  no  gluten,  and  no 

ready-formed  sugar  ;  hence  its  nutritive  qualities  are  very  much  inferior  to  wheat,  though 
it  is  light  and  wholesome.  Dr.  Paris  observes,  that  rice  is  not  much  disposed  to  ascescency  or 
ifermentation,  and  furnishes  a  wholesome  aliment  when  mixed  with  other  food ;  but  if 
.taken  in  large  quantities  by  itself,  from  its  low  degree  of  stimulant  properties  it  is  apt  to 
rremain  for  a  length  of  time  in  the  stomach  ;  and  this  effect  is  greatly  increased  by  pro- 
;tracted  boiling.  When  the  stomach  is  in  a  state  of  relaxation  or  debility,  it  ought  not  to 
be  taken  without  condiment ;  it  is  for  this  reason  found  necessary,  in  the  warmer  climates, 
to  conjoin  with  it  a  considerable  quantity  of  warm  spices. 

Rice,  however,  with  proper  management  in  cooking  it,  forms  a  very  valuable  and  cheap 
laddition  to  our  farinaceous  food ;  and  in  years  of  scarcity  has  been  found  eminently  use- 
I  ful  in  lessening  the  consumption  of  flour.  When  boiled,  it  shotdd  be  so  managed  that  the 
.grains,  though  soft,  should  be  as  little  broken  and  as  dry  as  possible ;  the  water  in  which 
l  it  is  dressed  should  only  simmer,  and  not  boil  hard.  Very  little  water  should  be  used,  as 
lithe  grains  absorb  a  great  deal,  and  consequently  swell  much  ;  and  if  they  take  up  too 
amuch  at  first,  it  is  difiicult  to  get  rid  of  it.  Baking  it  in  puddings  is  the  best  mode  of 
;  preparing  it. 

4219.  There  are  many  varieties  of  rice  produced,  probably,  by  the  difference  of  climate 
land  culture.  The  rice  exported  from  Bengal  is  chiefly  of  the  species  denominated  cargo 
'rice ;  it  is  of  a  coarse  reddish  brown  cast,  but  peculiarly  sweet  and  large  grained  ;  it  does nnot  readily  separate  from  the  husk,  but  it  is  preferred  by  the  natives  to  all  the  others.  Fatna 
rrice  is  more  esteemed  in  Europe,  and  is  of  very  superior  quality  ;  it  is  small  grained, 
rxather  long  and  wiry,  and  is  remarkably  white.  Hill  rice  is  not  imported.  The  Carolina 
rrice  is  considered  as  the  best,  and  is  likewise  the  dearest  in  London,  as  it  pays  a  much 
hhigher  duty  than  the  East  Indian  rice. 

SuBSECT.  6.  — Maize  or  Indian  Corn  (Zea  Mays,  Lin.). 
4220.  This,  the  noblest  of  the  cereal  grasses,  was  found  native  in  America  when  that 

•country  was  discovered;  and  it  now  constitutes  the  bread  corn  of  North  America,  Mexico, iand  a  great  part  of  Africa.  It  is  not  indigenous  in  any  part  of  Europe,  but  is  generally cultivated  in  the  southern  and  eastern  part  of  the  continent  as  bread  corn,  having  acquired 
the  name  of  Bl£  de  Turquie  or  Turkey  corn,  from  its  being  presumed  to  have  been  intro- 
;duced  from  the  Levant  by  the  Mahometans  after  their  conquest  of  Constantinople.  It  is 
■  nearly  as  extensively  used  for  the  support  of  man  as  rice,  but  there  are  great  differences •of  opinion  as  to  its  merits. 

4221.  It  is  said  to  contain  very  little  gluten  and  sugar  ready  formed,  and  hence  it  isas- 
•  serted  that  its  nutritive  power  must  be  small ;  and  it  certainly  cannot  be  fermented  into .3  3  3 
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good  bread,  without  an  addition  of  wheat  flour :  and  yet  the  people  -who  live  upon  it  are 
as  strong  and  healthy  as  any ;  and  horses  and  other  domestic  animals  feed  well  upon  it. 
The  American  and  West  Indian  labourers  think  no  bread  so  strengthening  as  that  which 
is  made  of  Indian  corn  ;  and  the  athletic  peasantry  of  the  Tyrol  sufficiently  demonstrate 
its  wholesomeness. 

4222.  The  American  are  the  largest  varieties ;  one  is  generally  four  or  five  feet  high, 
but  sometimes  acquires  the  height  of  seven  or  ten  feet  in  favourable  situations,  and  has 

been  seen  even  fourteen  feet  high.  Its  spike  or  ear,  called  the  cob,  {Jig.  614.) 
containing  the  seeds,  is  eight  or  ten  inches  in  length,  and  five  or  six  in  cir- 

cumference. A  second  smaller  variety  is  cultivated  in  Spain,  Portugal,  and 
Lombardy,  and  partially  in  France,  forming  a  principal  food  on  all  the  shores 
of  the  Mediterranean.  These  two  varieties  will  not  come  to  maturity  in 
England  ;  but  a  third  sort,  still  smaller,  will  ripen  here  in  ordinary  seasons, 
and,  it  is  supposed,  might  be  cultivated,  its  growth  being  so  rapid  that  it 
escapes  the  frost  of  spring  and  autumn.  This  last  is  partially  used  in 
America  and  Germany  for  making  malt  and  feeding  animus. 

4223.  Cobbett  spoke  highly  in  its  praise,  but  he  was  probably  too  enthu- 
siastic ;  and  upon  the  whole,  our  summers  are  scarcely  warm  enough  for  its 

successful  cultivation.  In  America,  the  tender  young  ears  in  their  milky 
state  are  roasted  and  eaten  with  butter  and  salt  as  a  delicacy,  or  boiled  with 
meat.  When  green,  they  are  pickled  as  cucumbers  ;  dried,  they  keep  all  the 
year.  When  the  grains  are  ripe,  the  skin  is  taken  off,  and  the  farinaceous 
part  is  boiled  whole,  or  ground  into  meal,  and  made  into  puddings  or  cakes. 

4224.  The  meal  or  flour  is  inferior  to  that  of  wheat ;  but  mixed  with  it 
Fie.  614.  makes  good  bread  ;  it  is  seldom  used  alone.  In  Brabant  it  forms  the  ordi- 

nary food  of  the  peasants,  fried  with  fat  bacon.  The  tops,  when  dried,  serve  as  fodder  for 
horses,  cattle,  and  sheep  ;  and  the  stalks  afibrd  a  sweet  juice  from  which  the  Indians  of 
America  make  a  variety  of  fermented  liquors.  The  cob,  after  the  seeds  are  taken  off,  is 
used  as  fuel,  makes  excellent  corks,  and  forms,  when  bruised,  a  useful  kind  of  chaff  for 
stuflSng  mattresses  or  other  purposes.  Maize  is  far  more  pi^ductive  than  any  other  grain. 

SuBSECT.  7.  —  Millet. 

4225.  Millet  (Panicum  Sorghum,  Lin.)  is  the  smallest  seeded  of  the  com  plants,  being 
a  true  grass,  but  the  number  of  the  seeds  in  each  ear  makes  up  for  their  size.  It  grows 
in  sandy  soils  that  will  not  do  for  the  cultivation  of  many  other  kinds  of  grain,  and  forms 
the  chief  sustenance  in  the  arid  districts  of  Arabia,  Syria,  Nubia,  and  parts  of  India.  There 
are  several  kinds  of  millet. 

1.  Great  Indian  millet,  or  Italian  millet  {Sitaria  Italica).  This  is  cultivated  in  Egypt 
and  Nubia,  where  it  is  called  dhourra,  and  is  used  as  human  food,  as  well  as  for  the  fer- 

mentation of  beer.  It  wiU  grow  on  poor  soils,  and  is  extremely  productive.  It  has 
been  introduced  into  Italy,  where  they  make  a  coarse  bread  from  it,  and  it  is  also  em- 

ployed in  pastry  and  puddings  :  they  also  use  it  for  feeding  horses  and  domestic  fowls.  It 
is  the  largest  variety,  growing  to  the  height  of  six  feet ;  but  it  requires  a  warm  climate, 
and  wiU  not  ripen  in  this  country.  A  yellow  variety,  called  golden  coloured  millet  (Sor^/ium 

saccharatimi),  is  sold  in  the  grocers'  shops  for  making  puddings,  and  is  very  delicate  and 
wholesome. 

2.  German  millet  {Sitaria  Gemianica,  Lin.)  is  cultivated  for  bread  in  some  of  the 
northern  countries  of  Europe. 

3.  Common  millet  (^Panicum  miliaccum,  Lin.)  is  the  variety  usually  cultivated  in  England. 
There  are  two  kinds,  the  brown  and  the  yellow.  The  first  is  sometimes  used  as  a  sub- 

stitute for  sago. 
4.  Polish  millet  {Panicum  sanguinalis,  Lin.)  grows  abundantly  m  Poland,  and  is  a  native 

of  England,  but  is  not  common.  When  it  is  cultivated,  it  is  employed  as  a  substitute  for 
rice  and  sago,  or  for  puddings. 

SuBSECT.  8.  — Buck-wheat  {Polygonum  Fagopyrum,  Lin.). 

4226.  This  plant  does  not  properly  belong  to  the  class  of  the  cerealia,  notwithstanding 
its  name  which,  though  English,  is  taken  from  the  German  beechwaizcn,  beech  wheat, 

from  the' resemblance  which  the  seeds  bear  to  beech-mast.  Its  leaves  nearly  resemble 
those  of  the  ivy  ;  its  flowers  are  purplish,  and  the  seeds  are  triangular  and  of  a  brownish 
black  colour.  It  is  not  cultivated  in  England  as  human  food,  but  it  is  raised  partially  in 

Norfolk,  and  cut,  when  green,  as  fodder  for  cattle.  Nevertheless  it  is  employed  as  a  valu- 
able bread  corn  on  the  Continent,  and  in  some  other  parts  of  the  world.  It  contains  some 

gluten  and  starch,  though  much  less  than  wheat,  and  consequently  it  is  not  so  nutritive  ; 

but  it  has  more  sugar  than  even  barley,  and  the  cakes  made  from  it  are  sweet  and  agree- able. 
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4227.  It  is  much  used  as  food  in  Saxonij,  Ukraine,  Silesia,  and  some  parts  of  France, 

not  only  by  the  peasantry,  but  by  the  -wealthier  classes.  The  mode  of  dressing  it  is  ge- 
nerally by  boiling  as  pottage  or  puddings  or  in  tarts.  In  Tuscany  it  is  mixed  with  barley, 

and  niade  into  bread,  which  is  very  nutritive.  It  is  also  used  in  North  America.  From 
the  large  quantity  of  sugar  which  it  contains,  it  is  employed  in  brewing  ;  and  a  spirit  is 
distilled  from  it,  a  good  deal  resembling  French  brandy  in  flavour  ;  it  is  said  to  be  em- 

ployed in  the  goldenwasser  of  Dantzic,  and  even  by  the  gin  distillers  in  England,  who 
import  it  from  HoUand.  Some  are  of  opinion  that  its  cultivation  is  too  much  neglected 
in  England,  as  it  grows  upon  very  poor  sandy  soils,  even  enriching  them,  and  preparing 
them  to  receive  other  grains.  Its  growth  is  rapid,  though  it  is  a  tender  plant  and  is  easily 
destroyed  by  cold,  being  originally  a  native  of  the  south  of  Europe.  It  is  excellent  for 
fattening  pigs  and  poultry,  and  pheasants  are  particularly  fond  of  it.  Cows  feed  greedily 
upon  it,  and  it  communicates  to  their  milk  a  great  richness  and  an  excellent  flavour. 

SuBSECT.  9.  —  Peas  and  Beans. 

4228.  Formerly  these  varieties  of  pulse  were  much  used  by  the  peasantry  of  England 
for  bread  ;  but  since  the  almost  universal  adoption  of  wheaten  bread,  they  are  very  little 
employed  for  this  purpose.  Independently  of  their  use  as  garden  vegetables  (for  which 
see  Book  VII.  Chap.  VIII.),  beans  are  only  given  to  cattle  as  a  strengthening  food.  Peas  are 
sometimes  ground  with  meal,  which  is  never  made  into  bread  alone,  but  mixed  with  the 
flour  of  wheat ;  and  if  millers  be  not  much  belied,  it  is  said  that,  when  pea-meal  is 
groimd  fine  and  properly  bolted,  it  is  sometimes  used  for  adulterating  wheat  flour. 

Sect.  II. 
PREPARATION  OF  FLOUR  FROBI  GRAIN. 

SuBSECT.  1. — Description  of  Grain. 

4229.  Having  described  the  various  cereal  plants  which  are  cultivated  as  food,  we  shall 
now  call  the  reader's  attention  more  particularly  to  those  seeds  from  which  the  material  of 
bread  is  usually  obtained. 

4230.  The  seeds  of  the  corn  plants,  commonly  termed  grain,  are  covered  by  a  skin  or 
husk,  called  by  botanists  the  testa.  The  whole  of  what  is  inclosed  is  the  farina  or  meal, 
from  which  we  derive  the  adjective  farinaceous,  applied  to  all  vegetables  that  possess  a 
similar  substance.  The  farina  of  the  grain  is  that  part  alone  of  which  bread  is  generally 
made ;  the  husks  or  bran  being  seldom  employed  except  for  feeding  cattle,  poultry,  &c. ; 
sometimes,  indeed,  a  portion  of  it  is  ground  up  with  the  meal,  but  we  shall  now  consider 
the  meal  and  the  husks  separately. 

4231.  When  ive  examine  a  grain  of  wheat,  we  find  that  it  is  inclosed  in  a  husk  which  is 
 ^      covered  by  minute  chaflFy  scales  ;  and  on  one  side  of  the  grain  may  be  observed 

^  \  a  groove,  which,  when  the  plant  is  gi-owing,  is  turned  towards  the  central  axis of  the  ear,  called  by  botanists  the  rachis.  The  husk  itself  is  a  membranous 
substance  investing  the  seed  closely,  but  which  may  be  readily  pulled  off 
after  the  grain  has  been  soaked  in  warm  water  ;  and  this,  when  ground  off 
by  the  mill,  constitutes  the  bran.  Immediately  beneath  this  exterior  covering 
is  the  part  of  the  farinaceous  matter  which  affords  the  coarsest  flour,  called 

Fig.6\b.  ptjilard;  it  is  Soft  to  the  touch,  of  rather  a  darkish  colour,  not  very  easily  re- 
duced to  an  impalpable  powder,  and  of  a  sweetish  taste.  It  constitutes  about  one  half  of 

the  farina,  and  enters  into  the  composition  of  brown  bread.  Underneath  this  lies  what  is 
termed  by  the  millers  the  kernel  or  heart  of  the  wheat,  which  is  a  hard,  whitish,  and 
almost  pellucid  substance.  This  part  is  readily  reduced  to  an  impalpable  powder,  and  it 
alone  constitutes  the  fme  while  flour.  The  internal  part  of  wheat  varies  in  its  hardness  in 
different  countries  ;  when  the  Spanish  wheat  was  introduced  into  the  English  market,  a 
difficulty  was  experienced  in  grinding  it,  from  the  extreme  hardness  of  the  grains.  This 
distinction  of  qualities  is  not  observed  in  the  other  grains,  as  in  them  the  whole  of  the 
farinaceous  matter  is  of  a  uniform  quality.  The  flour  or  ground  farina  of  wheat  is  there- 

fore subjected  to  processes  not  necessary  for  the  rest,  in  which  it  is  sufficient  to  separate 
the  husk  bruised  by  grinding,  from  the  meal.  The  husk  of  barley,  when  dry,  is  very 
firmly  attached  to  the  kernel,  and  does  not  separate  easily  in  grinding,  and  a  good  deal  of 
it  generally  remains  in  the  meal,  which  is  one  of  the  causes  of  the  huskiness  of  barley 
bread  ;  when  the  meal  is  ground  very  fine,  this  is  less  apparent.  The  husk  of  oats  and 
of  rice  separate  easily  and  entirely ;  oatmeal  and  rice  are  therefore  quite  free  from  the 
husk. 

SuBSECT.  2.  —  Cleaning  Com  previous  to  grinding. 
4232.  Corn  frequently  contains  impurities,  which,  if  ground  up  with  the  flour,  injure  its 

qualities.    These  consist  of  more  or  less  in  some  cases  of  the  smut-ball,  mildew,  and 
3  B  4 
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substances  produced  by  otlier  diseases  to  which  corn  is  liable  ;  or  it  may  be  composed  of 
sand,  eartli,  grains  partially  destroyed  by  insects,  &c. 

It  is  cleaned  from  sand  or  any  other  foreign  matter  by  putting  it  into  a  revolving  hollow 
cylinder  made  of  wire  cloth.  From  that  it  passes  into  the  screen  for  the  purpose  of 
cutting  off  the  fine  fleecy  down  which  is  found  at  the  rough  end  of  the  grain,  as  it  is 
named  by  the  millers.  The  screen  is  a  cylinder  of  sheet  iron  punched  full  of  holes  from 
the  outside,  the  burr  pointing  inwards  like  a  grater.  Within  this  is  another  cylinder 
having  the  holes  punched  outwards  from  the  inside;  consequently  the  two  burrs  point 
towards  each  other.  The  space  between  the  two  is  about  five  eighths  of  an  inch  wide,  and 
in  this  space  is  the  corn.  By  the  action  of  the  burrs  during  the  rotation  of  the  cylinder, 
the  round  end  of  the  grain  is  rasped  off,  and  it  falls  out  through  the  holes.  The  next 
cleansing  process  is  by  the  joggling  screen  and  Jans ;  this  screen  has  a  wire  bottom,  and 
is  put  into  a  joggling  motion  by  the  mill ;  the  corn  is  completely  sifted  by  this,  and  the 
fans  blow  off  any  dirt  that  may  adhere. 

Various  machines  have  been  contrived  for  cleaning  com  completely,  but  the  most 
effectual  seems  to  be  one  for  which  a  patent  has  been  lately  obtained  by  Mr.  Herbert,  who 

calls  it  a  "  scouring,  washing,  and  separating  machine."  The  grain  to  be  cleaned  is 
mixed  with  some  sharp  sand,  very  well  washed  and  sifted,  so  as  to  consist  only  of  particles 
from  a  sixteenth  to  a  thirtieth  of  an  inch  in  diameter,  in  the  proportion  of  five  shovels 
full  of  grain  to  one  of  sand,  the  latter  in  a  wet  state.  The  whole  is  then  put  into  the 
scouring  cylinder,  which  is  turned  round  for  a  few  minutes,  that  the  angles  of  the  sand 
may  rub  off  the  impurities  from  the  grain ;  after  this  the  grain  is  transferred  to  a  'arge 
sieve  working  under  water,  by  which  the  sand  is  completely  separated  again  from  the 
grain  that  has  been  cleared.  The  sand  falls  through  the  sieve,  and  the  bad  grain  floats 
to  the  top. 

SuBSECT.  3.  —  Chdnding  and  dressing  the  Flour. 

423.3.  Milb  for  grinding  corn  into  meal  or  fiour  are  of  a  variety  of  constructions.  We 

have  in  our  "  history  of  bread  "  described  the  ancient  Roman  hand-miU,  stiU  used  in  many 
parts  of  the  world. 

4234.  The  ordinanj  corn  mills  in  the  present  day  are  driven  either  by  water,  wind,  or 
steam.  The  two  first  powers  appear  to  have  been  known  to  the  ancients  ;  the  latter  is 
a  modern  invention.  Whatever  be  the  nature  of  the  moving  power,  the  grinding  appa- 

ratus is  the  same.  It  consists  of  two  circular  stones,  placed  very  near  each  other  (^^^r.  616.), 
the  lower  one,  a,  fixed,  and  the  upper  one,  6,  revolving  ;  the 
grain  being  crushed  and  ground  between  them.  The  upper 

Vis-  616.  gj-iiKiing  surface  of  the  nether  miU-stone  is  a  little  convex, 
as  is  shown  in  the  annexed  woodcut ;  and  the  lower  or 
grinding  surface  of  the  upper  stone  is  a  little  more  concave, 
so  that  the  two  stones  are  a  little  farther  from  each  other  in 
the  middle  than  at  the  edges.  The  corn  to  be  ground  is  put 
into  a  hopper,  c,  above  the  mill-stones,  and  it  falls  down  through 
a  hole  in  the  upper  one  into  the  space  between  the  two.  By 

this  means  the  corn  is  at  its  first  entrance  between  the  mill-stones  only  bruised  ;  but 
as  it  goes  further  towards  the  circumference  or  edge,  it  is  cut  smaller  and  smaller, 
and  at  last  finally  ground  ;  when  it  flies  out  from  the  stones,  by  virtue  of  what  is  termed 
the  centrifugal  force,  and  is  received  into  a  circular  tray  or  other  vessel.  In  order 
to  grind  the  corn,  both  mill-stones  have  their  grinding  surfaces  cut  into  grooves  or 
channels.  Wlien  these  furrows  become  blunt  by  wearing,  the  stones  are  new  dressed 
with  a  chisel.  The  mill-stones  require  to  be  of  very  hard  stone,  not  to  wear  away  soon : 
when  they  are  of  too  soft  a  material,  tliere  is  not  only  the  inconvenience  attending 
wearing,  but  the  sand  formed  from  the  stone  mixes  with  the  flour. 

Previously  to  the  wheat  being  ground  in  the  mill,  it  is  dried  to  a  certain  degree  in  a 
kiln  by  spreading  it  on  a  perforated  tile  floor. 

4  235.  Before  we  treat  of  domestic  grinding,  it  is  proper  that  we  should  describe  the 
various  sorts  of  flour  as  they  are  usually  prepared,  as  well  as  the  principle  upon  which  the 
distinction  of  the  various  qualities  of  coarseness  and  fineness  of  bread  in  common  use  is 
founded. 

4236.  //  was  formerly  ike  custom  for  the  baker  to  purchase  the  wheat  and  give  it  to  the 

miller  to  grind.  The  miller  separated  it  into  three  parts  ;  flour,  pollard,  and  bran.  The 
/iron  was  the  outside  of  the  grain  ;  it  was  not  used  for  human  food,  but  only  given  to 

iiorscs.  The  pollard  was  tlie  portion  of  the  grain  next  the  husk,  as  described  above  ;  and 

the  flour,  at  an  average,  amounted  to  three  fourths  of  the  grain.  But  by  insensible 

degrees  the  manufacture  of  bread  became  separated  into  two  distinct  employments  :  that 

of  the  ineaiman,  who  bought  the  wheat  and  ground  the  flour  ;  and  that  of  the  baker,  who 
converted  it  into  bread.    This  led  to  greater  variety  of  sorts  in  the  manufacture  of  flour, 
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in  order  to  suit  the  tastes  of  different  customers ;  at  present  the  following  is  the  practice 
of  the  miller. 

4237.  After  the  com  is  ground,  the  separation  usually  made  for  the  bakers  is  as  follows. 
When,  as  formerly,  it  was  intended  merely  to  separate  the  husk  from  the  meal  of  wheat, 
as  is  the  case  in  barley  and  oats,  a  sieve  only  was  used,  and  only  one  quality  of  meal  was 
prepared.  But  as  we  have  stated  that  in  wheat  there  are  two  kinds  of  farina,  the  coarse 
immediately  imder  the  skin  of  the  grain,  and  the  interior  white  part  in  the  centre,  means 
have  been  devised  for  separating  these  also  from  each  other.  Instead  of  a  common  sieve, 
a  cylinder  of  wire- work  is  employed  for  sifting  or  dressing,  as  it  is  called,  and  this  is  placed 

sloping  so  as  to  incline  about  40°  to  the  horizon.  This  cylinder  has  likewise  the  wires  in- 
the  upper  half  closer  together  than  in  the  lower  half,  so  that  only  the  finer  parts  of  the 
flour  can  go  through  the  first,  and  not  through  the  second.  The  cylinder  does  not  turn 
round,  but,  instead  of  that,  hair  brushes  are  made  to  revolve  inside,  and,  by  rubbing  against 
the  wires,  force  the  flour  through.  When  the  whole  meal  or  produce  of  the  grinding  is 
put  into  this  wire  cylinder  or  dressing  machine,  the  very  finest  part  of  the  flour  goes  through 
the  closest  wii-e-work,  which  has  sixty-four  wires  to  an  inch,  into  a  binn  below,  and  con- 

stitutes the  finest  or  best  flour  used  for  pasti-y,  and  is  known  by  the  name  of  Hertfordshire 
whites.  What  is  too  coarse  for  that  is  called  middlings,  and  falls  through  the  next  or  more 
open  wire-work  into  another  binn,  leaving  the  bran  and  pollard  to  fall  out  at  the  bottom. 
The  middlings  are  sometimes  used  for  household  bread,  but  it  is  occasionally  reground  in 
the  miU,  the  stones  being  set  closer  than  at  first;  this,  in  like  manner,  is  then  passed 
through  another  dressing  machine  called  the  bolting  cloth,  which  separates  a  portion  of 
flour  called  seconds.  What  remains,  consisting  of  bran  and  pollard,  is  put  into  the 
cleai-ing  off  machine,  which  is  a  coarse  wire  cylinder,  and  by  it  the  bran  is  separated 
from  the  pollard,  the  latter  being  used  for  sea  biscuits  and  gingerbread,  and  for  fattening 
hogs  and  poultry.  A  quarter  of  wheat,  or  thirty -two  pecks,  yields,  in  the  London  mills, 
38.\  flour,  8  pollard,  and  12  of  bran  ;  the  bulk  being  doubled  by  the  grinding  into 
flour.  It  is  obvious  from  this  enumeration,  that  so  many  varieties  of  flour,  formed  by 
the  dressing,  afford  the  miller  and  the  baker  more  opportunities  of  dealing  unfairly  than 
if  there  were  fewer  kinds. 

4238.  These  various  qualities  are  employed  for  different  purposes.  The  best  and  whitest 
wheaten  bread  ought  to  be  made  from  the  finest  and  whitest  flour,  called  firsts,  obtained 
from  the  first  grinding. 

4239.  Ordinary  bread  is  usually  made  from  a  mixture  of  firsts  and  seconds  ;  but  pro- 
bably too  often  from  a  large  proportion  of  the  latter. 

4240.  The  best  brown  bread  is  made  of  what  is  called  ivhole  meal,  or  grist  flour,  that  is, 
meal  or  flour  which  has  had  only  the  bran  taken  from  it,  the  pollard  and  the  fine  flour 
being  ground  up  together.  This  flour  can  only  be  had  by  those  who  purchase  their  own 
wheat,  and  either  grind  it  at  home,  or  send  it  to  the  mill.  The  expense  of  the  latter  is 
Is.  6c/.  or  2s.  per  sack,  and  the  bran  is  sent  home  as  well  as  the  flour ;  and  one  of  the 
advantages  of  private  or  domestic  grinding  is,  that  the  flour  may  be  dressed  in  any  manner 
that  may  be  wished,  without  trusting  to  the  miller.  A  bushel  of  wheat  produces  60f  lbs. 
of  meal  and  bran,  1^  lb.  being  lost  in  dust.  A  sack  of  wheat  weighs  240  lbs.  ;  and  this 
produces  from  178  to  190  lbs.  of  flour,  together  with  from  40  to  45  lbs.  of  bran  ;  some 
mix  with  the  grist  flour  a  little  firsts  or  seconds.  For  an  inferior  broivn  bread,  some  mix 
one-fifth  of  pollard  with  the  grist  flour ;  and  the  common  brown  bread  of  the  farm-houses 
is  made  from  country  household  flour,  or  wheat  of  which  the  bran  is  retained  in  the. 
meal,  being  ground  down  extremely  fine.  This  bread  is  considered  as  possessing,  for 
some  constitutions,  a  laxative  quality. 

4241.  Domestic  jnills  are  sometunes  employed  to  grind  corn,  either  in  cases  where  a 
public  mill  is  not  accessible,  or  where  it  is  wished  to  take  certain  means  of  preventing 
the  possibility  of  any  adulteration  of  the  flour.  Various  contrivances  have  been  made  for 
this  purpose  :  and  it  may  be  pi-oper  to  state  what  they  are  capable  of  effecting  in  general. 

The  grinding  of  oats  and  barley  is  easy  ;  and  there  is  no  difiiculty  in  separating  the 
husks  from  the  meal  by  the  sieve  :  but  the  grinding  of  wheat,  and  the  separation  of  the 

flour  into  the  different  sorts,  is  much  more  difficult ;  and  it  is  scarcely  possible  to  efi'ect 
this  in  a  private  family  so  perfectly  as  it  is  performed  by  the  skilful  miller. 

Whether  all  the  popular  charges  against  the  millers  and  bakers,  of  adulterating  flour, 
are  true  or  false,  we  do  not  take  upon  ourselves  to  determine  ;  but  the  nuiin  object  pro- 

posed by  the  use  of  domestic  mills,  namely,  to  secure  an  unadulterated  material  for  bread, 
may  unquestionably  be  obtained,  although  it  will  seldom  be  practicable  to  do  much  more 
than  to  separate  the  greatest  part  of  the  bran  by  the  sieve,  leaving  a  flour  perfectly  whole- 

some, but  from  whicli  the  best  sort  of  brown  bread  only  can  be  made.  The  proper 
grinding  and  dressing  of  wheat  flour,  with  the  view  to  obtain  that  of  the  whitest  kind, 
will  in  general  be  found  to  fail  for  want  of  the  necessary  experience  which  can  only  be 
expected  from  those  who  are  millers  by  trade.  Those  domestic  mills  which  act  by  means 
of  stones  are  tlie  best:  but  with  the  imperfect  skill  of  those  who  will  generally  have  to 
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perform  the  operation  of  grinding,  a  considerable  quantity  of  flour  -will  always  adhere  to 
the  bran,  -which  will  be  lost ;  and  with  steel  mills,  which  rather  cut  than  rub  down  or 
grind  the  grain,  the  loss  will  be  still  greater.  Upon  the  whole,  therefore,  little  or  nothing 
is  to  be  expected  on  the  score  of  economy  by  grinding  at  home ;  more  particularly  if, 
as  probably  will  be  found  necessary,  the  labour  is  to  be  paid  for ;  this  not  coming  within 
the  ordinary  duties  of  domestic  servants  :  nor  should  the  inconvenience  of  the  mill,  and 
the  noise  it  occasions,  be  left  out  of  the  account.  Nevertheless,  as  we  have  stated,  there 
are  certain  situations  in  which  a  portable  mill  is  extremely  valuable. 

Fig.  617 

4242.  Domestic  mills  have  been  made  nearly  upon  the  same  construction  as  the  common  corn-mill.  Jig.  C17., 
with  this  dilTerence,  that  tliey  are  worked  by  the  labour  of  two  men,  or 
a  horse.  We  refer  the  reader  to  what  has  lieen  already  said,  on  the 
action  of  the  mill-stones  in  grinding.  The  two  stones  are  seen  at  a 
and  b.  The  upper  stone  is  fixed  upon  a  perpendicular  axis  called  the 
spindle,  and  this  has  on  it  a  trundle  c,  the  upper  end  of  the  axis  or 
spindle  moving  in  a  cross  piece.  The  trundle,  and  with  it  the  stone,  is 
driven  by  the  cog-wheel  d,  which  is  worked  by  a  winch,  e,  if  the  hand 
be  employed.  The  corn  to  be  ground  is  put  mto  the  funnel  /,  called 
the  hopper,  from  which  it  falls  into  the  shoe^r,  and  thence  into  a  hole  iu 
the  top  of  the  mill-stone,  whence  it  gets  between  them  and  is  crushed 
or  ground ;  the  meal  flies  out  in  all  directions  from  between  the  two 
stones,  but  is  stopped  by  the  casing  round  the  stones,  and  there  it  accu- 

mulates, falls  out,  and  is  conveyed  away  by  the  spout  A.  As  the  corn 
does  not  come  out  very  readily  from  the  hopper,  the  spindle  is  formed 
in  such  a  manner  as  to  give  a  slight  knock  or  jerk  to  the  shoe  g,  as  it 
turns  round,  and  this  is  communicated  to  the  hopper.  By  a  particular 
contrivance,  the  two  stones  can  be  placed  closer  or  farther  apart,  for 
the  purpose  of  grinding  finer  or  coarser.  Mills  of  this  kind,  where  the 
power  is  sufficient,  grind  well ;  but  the  wearing  away  of  the  stones,  and 
getting  them  new  dressed,  is  a  great  inconvenience. 

424a.  Some  small  hand-mills  resemble  in  construction  those  metallic 
coffee-grinders  which  are  commonly  sold  in  the  shops.  These  consist 

interiorly  of  a  solid  frustum  of  a  cone,  the  surface  of  which  is  cut  spirally  into  furrows  ;  this  revolves  within  a 
hollow  frustum  of  a  cone  a  little  larger,  also  furrowed  ;  and  the  substance  to  be  ground  passes  between  these 
two.  In  the  little  box  coflee-mills,  the  axes  of  the  cones  are  vertical  ;  but  in  the  largest  sort,  fixed  to  the  wall 
or  a  post,  the  axis  and  the  cones  are  horizontal.  This  kind  of  mill  is  not  well  adapted  to  the  grinding  of  corn, 
as  they  soon  clog  and  make  bad  flour. 

4244.  One  of  the  best  flour  hand-mills  of  the  latter  kind  is  that  invented  lately  by  Mr.  Luke  Herbert,  and 
described  in  the  "  Mechanic's  Magazine."    It  is  made  of  iron,  and  not  only  grinds  the  corn,  but  at  the  same time  dresses  or  sifts  the  meal  into  flour,  pollard,  bran,  &c.  o,  Jig.  618., 

is  an  axis  turned  by  a  winch,  c,  assisted,  if  required  to  be  worked  by 
two  persons,  by  a  handle,  d,  fixed  to  any  one  of  the  arms  of  the  fly- wheel e  e.  The  axis,  a,  also  carries  a  bevelled  wheel,  /,  which 
drives  a  pinion  fixed  upon  a  vertical  spindle  that  revolves  in  the 
centre  of  a  metallic  hopper,  !,  and  carries  at  its  lower  extremity  the 
upper  grinder ;  to  the  circumference  of  the  latter  are  attached  brushes 
that  revolve  together  with  it  inside  the  circular  case  j.  cast  in  one 
piece  with  the  hopper  i.  The  lower  grinder  is  fixed  in  the  centre  of 
the  flat  top,  A,  of  the  pedestal ;  and  around  the  lower  grinder,  in  the 
same  place  as  its  upper  surface,  is  a  ring  of  fine  wire-gauze,  over  the 
area  of  which  the  brushes  sweep  in  their  revolution,  continually 
scattering  every  particle  of  the  meal,  as  the  same  is  constantly  pro- 

jected in  minute  quantities  all  around  the  circumference  of  the 
grinders  on  to  the  wire-work,  causing  the  flour  to  fall  through  into 
the  drawer  »«,  below  ;  while  the  bran  and  pollard,  which  cannot  pass 
the  wire  gauze,  are  continually  being  freed  from  their  adhering  flour 
by  the  action  of  the  brushes,  until  they  are  driven  through  an  aper- 

ture at  the  outer  circumference  of  the  wire-gauze,  on  to  an  inclined 
screen  of  coarse  wire-work,  where  the  offal  separates  itself,  in  the 
mere  act  of  falling.  Into  pollard  and  bran,  both  of  which  deposit  them- 

selves into  separate  compartments  made  in  the  drawet-  n.  At  4  is  a screw  for  regulating  the  admission  of  the  corn  ;  and  there  is  also  a 
contrivance  by  which  the  mill  can  be  made  to  grind  finer  or  coarser, 
for  various  seeds,  as  maize,  peas,  beans,  rice,  &c.,  or  for  crushing  malt. 
This  machine  is  portable,  perfectly  cleanly,  and  prevents  dust  and 

waste.  It  is  made  entirely  of  iron,  and  if  required  to  be  carried  to  dist.ant  parts'  of  the  globe,  several  spare 
grinding  plates  are  sold  with  the  mill,  iu  case  of  any  wearing  out.  I'rinted  direction*  by  the  proprietor  for using  it  are  sent  with  the  machine.  If  it  be  required  to  convert  this  into  a  simple  mill  for  grinding  substances 
that  do  not  require  sifting,  this  is  easily  done  by  withdrawing  the  wire-gauze.  'With  domestic  mills,  a  horse 
will  in  general  grind  one  bushel  an  hour  ;  and  an  average  day's  work  for  a  man  will  be  about  two  bushels. Considerable  attention  is  necessary  to  grind  well.  The  friction  produced  in  the  process  always  occasions  a 
sensible  degree  of  warmth  in  the  meal :  the  cooler  the  meal  comes  from  the  stones,  the  better  is  the  flour,  ,md 
the  lighter  the  bread  made  of  such  flour.  Meal  that  has  been  overheated,  is  tcchnic.iUy  said  to  be  killed  ; 
and  it  will  be  more  apt  to  become  damp  and  mouldy,  and  to  be  attacked  by  insects ;  nor  can  it  be  so  easily 

4245  Good  wheat  should  look  pliwip,  feel  heavy  in  the  Annrf,  and  be  of  a  clear  tran.sparent  amber  colour  ; 
and  when  masticated  some  time  in  tiie  mouth,  a  considerable  portion  of  a  thick  glutinous  matter,  which  is 
the  pure  gluten  free  from  meal,  should  be  lea  behind.  Its  taste  should  be  sweetish  ;  and  the  thinnest  skinned 
yields  the- most  and  best  flour.  We  have  shown  tli.at  the  part  of  the  grain  which  produces  the  finest  flour  is  the 
heart  or  centre  This  flour  ferments  r.apidly  ;  but  the  flour  or  meal  produced  by  that  part  of  the  grain  imme- 

diately undiT  the  skin,  being  softer  than  the  heart,  is  not  so  easily  reduced  to  powder,  is  inferior,  and  ferments with  yeast  with  difliculty. 

SuBSECT.  4.  —  Constituenls  of  Wwat  Flour,  and  its  various  Qualities. 

4246.  The  nature  of  bread-making,  and  particularly  tliat  of  fermented  bread,  cannot 

be  properly  understood  until  we  are  acquainted  with  the  chemical  constitution  of  meal 
and  flour.    Wheat  flour  being  the  most  importnut,  we  shall  describe  this  first.    Il  a 
handful  of  wheat  flour  be  kneaded  into  a  paste  under  water,  the  latter  will  become  milky; 

Fig.  618. 
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and  if  tlie  water  be  changed  several  times,  and  the  kneading  be  continued  long  enough, 
the  substance  remaining  in  the  hand  will  no  longer  tinge  the  water,  and  will  be  found 

to  consist  of  a  greyish  tough  elastic  mass,  very  different  from  what  it  was  at  first :  it  will 

be  very  adhesive,  and  will  draw  out  in  some  degree  like  Indian  rubber.  This  substance 

is  gluten,  which  has  been  described  in  Chap.  VII.  Sect.  III. 
4247.  The  substance  separated  from  the  flour  in  the  operation  just  mentioned,  and  which 

whitens  the  water,  is  starch,  as  may  be  seen  if  the  whole  of  the  water  be  suffered  to 
remain  some  time  at  rest,  when  the  starch  will  subside  to  the  bottom.  If  the  clear  water 

be  pom-ed  off  and  evaporated  by  boiling,  a  very  small  quantity  of  a  giimni)/  sugar  will 
remain  in  the  bottom  of  the  evaporating  vessel.  Starch,  gluten,  and  sugar  are,  therefore, 

the  principal  constituents  of  wheat  flour ;  and  they  exist  on  an  average  in  good  wheat  in 
the  following  proportion  per  100  parts  :  — starch,  68;  gluten,  24;  sugar,  5;  vegetable 
albumen,  2.  .... 

4248.  Gluten  is  one  of  the  most  important  principles  in  wheat  flour,  and  it  is  this  chiefly 
which  gives  it  so  much  superiority  over  every  other  substance  for  bread,  as  it  forms  an 
adhesive  paste,  and  is  one  of  the  principles  of  fermentation.  It  is  not  found,  except  in 
very  small  quantity,  in  any  other  grain  but  wheat ;  and  none  of  them,  as  barley,  oats,  or 
rye,  can  be  made  into  good  fermented  bread,  except  some  wheat  flour  be  added  :  yet  it  is 
the  starch  of  the  flour,  being  in  greatest  quantity,  that  furnishes  the  largest  proportion  of  nu- 

tritious matter.  The  gluten  is  comparatively  in  a  very  small  quantity  ;  but  it  is  still  more 
nutritious,  containing  nitrogen  (as  was  shown  Chap.  VII.  Sect.  III.),  an  element  constant 
in  the  anmial  kingdom  but  rare  in  the  vegetable  ;  and  hence  gluten  has  been  sometimes 
called  the  vegeto-animal  principle.  The  greater  the  proportion  of  gluten,  as  Sir.  H. 
Davy  has  shown,  the  better  is  the  quality  and  the  more  nutritious  the  flour.  Although 
starch  be  less  nutritive  than  gluten,  we  cannot  doubt  of  its  great  value  as  food,  when  we 
see  how  well  people  are  supported  upon  potatoes  alone,  which  contain  abundance  of 
starch,  but  no  gluten.  The  sugar  is  in  the  smallest  proportion,  but  it  is  important ;  the 
fermentation  of'  bread  is  supposed  to  commence  with  this  principle,  since  it  is  found  that 
if  the  sugar  be  washed  out' of  flour,  it  will  not  ferment. Mr.  Edlin,  who  wrote  on  baking  some  years  ago,  separated  a  pound  avoirdupois  of 
wheat  into — bran,  3  oz. ;  starch,  10  oz. ;  gluten,  i  oz.  ;  sugar,  i  oz.  ;  and  2  oz.  loss. 

4249.  Jt  is  said  thai  good  bread  cannot  be  made  of  flour  that  is  quite  nctv,  and  that  it  is  better  to  lieep  tlie 
tlour  for  two  or  tliree  months,  or  even  a  year  ;  but  Itceping  too  long  deteriorates  it,  and  sometimes  it  gets 
together  in  lumps  so  hard  that  they  must  actually  go  to  the  mill  to  he  ground  over  again.  Such  agglutinated 
Hour,  however,  is  not  always  unfit  for  bread  ;  if  mixed  with  new  flour,  it  will  make  very  good  bread.  The 
bakers  generally  mix  new  flour  with  some  that  is  a  year  old. 

4250.  Although  good  bread  forms  one  of  the  most  muritious  and  wholesome  kinds  of  food,  yet  bread  made  of 
bad  flour  is  one  of  the  worst.  There  is  little  doubt  but  that  many  complaints,  the  origin  and  nature  of  which 
are  studied  in  vain  by  the  physician,  might  be  traceable  to  the  unwholesomeness  of  provisions,  and  that  of 
bread  among  others.  In  this  case,  prevention  is  what  we  are  to  look  to  ;  cure  is  often  beyond  the  power  of 
medicine. 

In  describing  rye  we  mentioned  the  dreadful  disease  which  horned  or  spurred  rye  is  capable  of  generating, 
and  that  all  grain  was  more  or  less  liable  to  be  infected  in  the  same  way.  The  existence  of  the  diseases  in 
corn  called  blight,  smut,  ?niMeu',  and  canker,  has  been  long  known  to  the  farmer.  Blights  and  mildews  are 
owing  to  many  causes,  as  cold  frosty  winds,  which  nip  and  destroy  the  tender  shoots  of  the  young  plants  and 
impede  their  growth  ;  but  it  has  been  ascertained  that  they  are  frequently  caused  by  the  growth  of  an  ex- 

tremely minute  parisitic  plant  of  the  fungus  tribe,  the  seeds  of  which  are  wafted  in  countless  myriads  through 
the  atmosphere,  and  germinate  in  places  favourable  to  their  development.  Smut,  which  infests  wheat, 
barley,  and  oats,  is  one  variety  of  these  fungus  vegetations ;  it  appears  in  the  form  of  a  black  sooty  powder 
found  in  the  ear,  and  more  or  less  oftensive  to  the  smell ;  when  examined  by  the  magnifier,  it  appears  as 
minute  globules,  each  of  whicli  is  a  distinct  plant.  When  this  occurs,  the  farina  is  totally  destroyed.  If  the 
injured  ear  be  struck  with  the  finger,  the  powder  will  be  dispersed  \ike  a  black  smoke.  These  singular  and 
destructive  bodies  have  been  studied  by  Mr.  Bauer,  and  drawings  of  them  are  deposited  in  tiie  British  Museum. 
There  are  two  varieties,  called  Uredo  segetum,  or  smut,  and  Uredo  fetida,  or  canker  ;  the  seeds  are  supposed 
to  be  taken  up  in  the  soil  by  the  roots,  and  carried  into  the  young  plant  by  the  sap.  The  canker  is  not  seen 
on  the  exterior,  but  wlien  the  ears  are  bruised,  they  have  a  powerful  and  fetid  odour,  and  .are  sometimes 
threshed  along  with  the  sound  ears,  rendering  tlie  whole  unfit  for  food.  The  smut  is  more  obvious,  attacking 
not  only  the  grain,  but  the  stalk  and  leaves,  which  appear  as  if  dusted  over  with  charcoal.  These  plants  arc 
so  minute,  that  Bauer  has  calculated  that  it  would  require  2,5Gn,00()  to  cover  a  single  square  inch  ;  and  each 
of  these  contains  10,000,000  vegetating  granules,  or,  as  tiicy  are  called  by  bot.anists,  spores,  which  are  the 
seeds ;  the  multiplication  mvist  therefore  be  inconceivable.  Washing  the  seed  corn  in  water,  particularly 
lime  water,  previously  to  being  sown,  is  the  best  preventive  known.  These  diseases  in  tlic  wheat  have  not 
only  the  effect  of  lessening  or  destroying  altogetner  the  farina  of  the  grain,  but  render  very  unwholesome 
tlour  made  from  corn  whicii  has  among  it  any  infected  grains. 

42.'jl.  The  Tiiouldincss  which  appears  upon  old  flour,  or  stale  bread,  is  likewise  a  minute  plant  that  grows 
upon  such  substances  as  are  in  a  certain  stage  of  decomposition.  Flour  or  bread  in  this  state  is  highly  dan- gerous as  food. 

42.52.  In  all  cases  where  corn  has  been  subject  to  disease,  or  the  flour  has  been  badly  kept, 
it  is  the  gluten  that  suffers  most,  being  the  part  most  liable  to  decomposition  :  and  as 
we  shall  show  that  the  raising  of  the  bread  depends  upon  the  gluten  being  uninjured,  it  is 
obvious  that  good  bread  cannot  be  made  from  damaged  flour ;  and  though  chemical  means 
may  be  resorted  to  for  assisting  the  fermentation,  yet  this  can  only  deceive  tlie  public,  and 
enable  the  bakers  to  make  bread  porous  and  apparently  wholesome  out  of  flour  of  very 
inferior  quality.  Instead,  therefore,  of  showing  how  bread,  passable  in  appearance,  may 
be  made  out  of  bad  flour,  it  appears  to  us  much  safer  to  point  out  the  impropriety  of 
using  such  flour  for  baking  bread  :  it  is  best  to  reject  it  for  this  purpose,  or  employ  it  la. 
some  way  where  perfect  condition  is  of  less  importance. 
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4253.  In  wet  seasons,  corn,  but  more  particularly  barley,  from  its  rapid  growth,  is  liable 
to  sprout  or  germiuate  more  or  less,  even  in  the  grain  ;  and  it  will  sometimes  throw  out 
young  green  leaves  while  still  in  the  ear.  The  consequence  of  this  germination  is,  that 
the  corn  when  threshed  heats  and  ferments,  and  the  starch  of  the  grain  becomes  partially 
converted  into  saccharine  matter ;  the  grain,  in  fact,  being  in  some  degree  malted  while 
yet  growing.  When  this  is  the  case,  the  gluten  as  well  as  the  starch  is  affected,  and  flour 
made  of  such  grain  will  not  ferment  readily  for  bread.  This  germination  of  the  grain 
can  only  be  stopped  by  drying  it  either  in  a  kiln  or  an  oven. 

42,54.  The  loss  of  gluten  almost  entirely  destroys  the  adhesive  power  of  wheat  flour, 
and  it  then  forms  only  a  sort  of  pap  or  soft  matter,  instead  of  presenting  that  consistency 
and  elasticity  which  distinguish  flour  of  good  quality,  and  which  are  of  such  consequence 
in  the  making  of  wheaten  bread,  as  will  be  shown  when  we  treat  of  the  fermenting  of bread. 

4255.  Wlien  flour  is  (jenuine,  or  of  the  best  kind,  it  holds  together  in  a  mass  when 
squeezed  by  the  hand,  and  shows  the  impressions  of  the  fingers  and  even  of  the  marks  of 
the  skin,  much  longer  than  when  it  is  bad  or  adulterated ;  and  the  dough  made  with  it  is 
very  gluey,  ductile,  and  elastic,  easy  to  be  kneaded,  and  which  may  be  elongated,  flat- 

tened, and  drawn  in  every  direction  without  breaking. 

425G.  A  method  has  been  pointed  out  by  M.  Taddii,  an  Italian  chemist,  by  which  bad  flour  tehich  has  stfffered from  keeping  may  be  detected.  The  gluten  which  remains  in  the  hand  on  kneading  it  in  water,  consists  of 
two  principles,  both  of  which  are  essential  to  good  flour.  If  some  of  this  gluten  be  digested  in  boiling  alcohol, 
or  even  kneiided  by  the  hand  in  alcohol,  a  part  will  be  dissolved,  which  is  the  proper  gluten,  and  has  beeu 
nAxncA  gliadine  ;  what  remains  undissolved  is  the  vegetable  albumen,  and  has  been  named  sywiowe,  from  a 
Greek  word  signifying  ferment.  If  some  of  the  latter,  moistened,  be  rubbed  in  a  mortar  with  powder  of 
guaiacum,  a  beautiful  greenish  blue  colour  will  appear  after  a  few  minutes.  As  this  principle  zymome  is 
always  present  in  good  flour,  the  same  colour,  though  less  brilliant,  will  be  produced  when  the  flour  itself  is 
so  treated  with  guaiacum ;  but  with  flour  spoiled  by  keeping,  and  in  which  the  gluten  has  sufltered  spontaneous 
decomposition,  no  colour,  or  very  little,  will  be  perceivable.  This  guaiacum  may  be  made  a  test  of  the  good- ness 01  flour  by  the  brightness  of  the  colour  produced. 

4257.  Flour  after  being  ground  is  put  into  sacks,  each  sack  containing  five  bushels,  and 

weighing  two  hundred  and  eighty  pounds  ;  this  will  produce" about  three  hundred  and 
forty-seven  pounds  of  bread. 

4258.  The  great  corn  market  in  London  is  the  Corn  JExchange  in  Mark  Lane,  where,  on 
Mondays  and  Fridays,  samples  of  grain  tied  up  in  small  bags  are  sent  by  farmers  and 
corn-merchants,  with  a  label  on  each,  stating  the  numbers  of  quarters  and  the  places 
where  they  are  deposited.  To  this  market  the  millers,  mealmen,  and  corn-chandlers 
resort,  and  the  business  is  transacted  by  brokers.  In  most  of  the  country  towns  the  corn  is 
exposed  in  bulk  by  the  farmer,  by  which  the  purchaser  is  better  enabled  to  judge  of  the 
quality. 
,  4259.  Tlic  price  of  flour  ought  to  be  according  to  the  price  of  wheat ;  but  it  is  said  to  be 

often  kept  up  in  London  by  mismanagement  or  monopoly.  It  is  considerably  cheaper  in 
many  parts  of  the  country  than  in  the  metropolis. 

SuBSECT.  5.  —  Yeast. 

4260.  The  nature  of  yeast,  called  also  baj-m  in  the  North,  has  been  fully  explained 
under  "  Fermentation,"  and  again  under  "  Brewing  ; "  and  it  is  sufiicient  here  to  remind 
the  reader  that  it  is  the  frothy  substance  that  rises  to  the  surface  during  the  fermenting 
of  malt  liquors  ;  it  contains  the  fermenting  principle,  which  is  the  cause  of  what  is  called 
the  risitig  of  the  dough  in  making  bread  by  the  disengagement  of  carbonic  acid  g<is. 
Yeast  for  baking  is  generally  procured  from  the  brewer,  if  there  be  one  sufficiently  near; 
but  it  must  be  from  the  brewing  of  ale ;  that  from  porter  would  prove  too  bitter.  Yeast 
from  home-brewed  ale  is  generally  excellent. 

In  large  capitals,  such  as  London  and  Edinburgh,  yeast  for  baking  is  so  much  in  demand, 

that  it  is  prepared  expressly  for  the  use  of  the  baker,  and"  its  manufacture  becomes  a  sepa- rate trade.  In  large  baking  establishments  the  bakers  prepare  it  themselves.  It  is  of  the 
first  importance  in  the  preparation  of  bread  that  the  yeast  should  be  of  the  best  kind  ;  and 
it  should  not  be  above  twenty-four  hours  old.  It  may  sometimes  happen  that  yeast 

cannot  be  procured  from  a  brewer,  and  that  it  is  necessary  to  make  it  by  some  process. 
The  following  is  the  general  method  ;  but  some  more  particular  receipts  will  be  given  in 

Section  VIII.  Proceed  with  a  small  quantity  of  malt  ;is  if  you  were  brewing  beer ;  mash, 

boil  with  hops,  and  cool  ;  then  add  some  brewers'  yeast  to  ferment  with,  and  at  the  same 
time  mix  with  the  wort  a  quantity  of  flour.  Fermentation  will  ensue,  and  a  high  head  of 

yeast  will  be  obtained ;  when  this  begins  to  fall  it  is  strained  through  a  sieve  and  is  fit for  use. 

42(11 .  //  sometimes  happens  that  the  yeast  is  found  to  mahe  the  bread  Ion  hitler.  When  this  is  suspected  to 
be  the  case,  it  may  be  deprived  of  its  bitterness  in  the  following  manner  :  mix  it  with  a  considerable  quantity 
of  water  .md  set  It  by  to  rest  for  some  hours,  when  the  thickest  part  will  subside  to  the  bottom  ;  pour  off  the water  on  the  top,  and  use  only  the  stiff  yoHst  that  has  settled.  .  f„,„  „i,i. 

Yeast  from  the  brewer  Is  improved  for  the  purpose  of  baking  by  bcUig  mixed  up  with  three  or  four  Ublo 
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spoonfuls  of  bran  to  a  pint  of  yeast ;  water  is  then  added  sufficient  to  malte  the  dough,  and  the  wliole  is 
strained  tlirnngh  a  sieve.  The  Hour  of  tlie  bran  increases  tlie  fermentative  power  of  the  yeast ;  and  if  the 
latter  be  rather  flat,  it  may  be  still  farther  assisted  by  using  swcetwort  to  dilute  it  with  instead  of  water.  If 
no  sweetwort  is  at  hand,  a  little  may  be  easily  prepared  thus  :  Simmer  gently  over  the  fire  for  a  quarter  of  an 
hour,  three  or  four  table  spoonfuls  of  ground  malt  in  a  pint  and  a  half  of  water,  adding  a  table  spoonful  of 
brown  sugar  or  honey ;  keep  the  mixture  for  a  few  hours  on  the  hob,  and  then  strain  it. 

Yeast  -when  kept  for  a  few  hours  after  skimming  shrinks  into  one-fourth  of  the  space 
■which  it  occupied  at  first ;  and  then  it  is  called  by  bakers  solid  yeast,  frequently  mentioned 
in  books  on  this  subject.  A  sack  of  flour  generally  requires  from  three  to  four  pints  of 
solid  yeast. 

If  yeast  should  happen  to  be  a  little  sour,  which  it  will  sometimes,  particularly  in 
country  places,  there  can  be  no  harm  in  correcting  this  by  carbonate  of  soda. 

SuBSECT.  6. —  Water. 

4262.  Water  in  bread-making  is  made  use  of  not  merely  to  wet  the  flour,  but  also  to  pro- 
mote the  chemical  action  of  the  various  principles  on  each  other,  which  in  the  dry  state 

would  remain  passive. 
4263.  The  increase  in  the  weight  of  bread  above  that  of  the  flour  and  the  other  solid  in- 

gredients employed  is  remarkable,  and  proves  that  a  large  portion  of  water  has  combined 
with  the  principles  of  the  flour,  chiefly  with  the  starch ;  but  a  part  of  the  water  is  ex- 

pelled by  the  heat  of  the  oven,  and  another  portion  is  evaporated  as  the  bread  becomes 
stale.  A  large  quantity,  however,  remains  fixed,  and  we  must  suppose  it  to  be  in  a  state 
of  chemical  combination  with  other  principles  in  the  bread.  One  himdred  weight  of  flour 
will  make  144  lbs.  of  bread  weighed  immediately  as  it  comes  out  of  the  oven,  and  if  the 

flour  be  very  good,  150  lbs. ;  but 'in  36  hours  the  same  bread  wiU  only  weigh  139  lbs. The  better  and  older  the  flour  the  more  water  it  will  absorb  and  retain  ;  but  fifteen  pounds 
of  good  wheaten  flour  ought  not  to  be  made  to  absorb  above  ten  pounds  of  water  in  dough, 
which  will  produce  about  twenty  pounds  of  baked  bread.  In  general, 'one  fifth  of  the 
weight  of  bread  consists  of  water  and  salt. 

SUBSEGT.  7.  —  Salt. 

4264.  Salt  is  always  used  in  bread-making,  not  only  on  account  of  its  flavour,  to  destroy 
the  insipid  raw  taste  of  the  flour,  but  it  is  thought  to  make  the  dough  rise  better. 

Salt  is  used  either  by  mixing  it  at  first  with  the  flour,  or  by  dissolving  it  in  the  water. 
A  sack  of  flour  made  into  bread  will  require  on  an  average  five  pounds  of  salt. 

SuBSECT.  8.  —  Assize  of  Bread. 
4265.  Owing  to  the  vast  importance  of  this  necessary  of  life,  it  has  been  thought  proper  in  most  countries 

to  subject  its  manufacture  to  certain  regulations.  Ever  since  1266,  in  the  reign  of  Henry  111.,  the  price  .it 
which  bread  should  be  sold  had  been  determined  from  time  to  time  by  the  magistrates,  according  to  the 
current  price  of  corn,  which  was  called  setting  the  assize.  But  in  1815  this  was  abolished  by  the  legislature 
in  London  and  its  environs,  and  though  the  power  to  set  an  assize  in  other  parts  of  the  country  still  subsists, 
it  is  seldom  acted  upon,  and  has  fallen  into  comparative  disuse.  According  to  the  assize  acts,  a  sack  of  flour 
weighing  280  lbs.  is  supposed  to  be  capiible  of  being  baked  into  eighty  quartern  loaves ;  one-fifth  of  each  loaf 
is  supposed  to  consist  of  water  and  salt,  and  four-fifths  of  flour.  The  number  of  loaves  which  may  be  pro- 

duced from  a  sack  of  flour  depends  upon  its  quality ;  good  flour  requires  more  water  than  bad  flour,  and  old 
than  new  ;  something  depends  also  upon  the  management  of  the  baker.  Sometimes  more  loaves  than  eighty, 
even  as  far  as  eighty-six,  may  be  m.ade  from  a  sack  of  flour,  and  sometimes  the  number  will  fall  short  of  eighty. 
By  the  assize  acts,  bakers  were  restricted  to  bake  only  three  kinds  of  bread,  viz.  wheaten,  made  of  the  finest 
Qour  ;  standard  wheaten,  of  the  whole  flour  mixed  ;  and  household,  of  the  coarsest  flour.  The  loaves  are  the 
peck  loaf,  weighing  17  lbs.  602.;  the  half  peck,  weighing  8  lbs.  11  oz.;  and  the  quartern,  4  lbs.  5^  oz. 
avoirdupois. 

4206.  The  following  is  an  abstract  of  the  last  bread  act  (5  &  6  William  IV.  c.37.),  entitled  "  An  Act  to  repeal the  several  Acts  now  in  force  relating  to  Bread  to  be  sold  out  of  the  City  of  London  and  the  Weekly  Bills  of 
Mortality  ;  and  for  the  more  elTectually  preventing  the  Adulteration  of  Bread,  Meal,  and  Flour."  Bakers  may make  and  sell  bread  made  of  wheat,  barley,  rye,  oats,  buckwheat,  Indian  corn,  peas,  beans,  rice,  or  potatoes, 
or  any  of  them,  along  with  common  salt,  pure  water,  eggs,  milk,  barm,  leaven,  and  mixed  in  any  proportions 
they  may  choose.  "  Bread  may  be  made  of  any  size  and  weight.  Bread  to  be  sold  by  weight,  and  in  no  other 
manner  (French  rolls  and  fancy  bread  excepted).  Bakers  to  use  avoirdupois  weiglit,  of  sixteen  ounces  to  the 
pound,  and  no  other.  Penalty  for  using  false  weights  .5/.  Bakers  delivering  bread  bv  cart,  &c.  to  be  ̂ lro- 
vided  with  scales  arid  weights.  Bakers  convicted  of  adulterating  bread  by  using  any  otner  ingredient  besides 
those  above  mentioned,  are  liable  to  a  penalty  of  10/.  and  to  have  their  names  and  abodes  .advertised  in  the 
newsp,aper8.  Penalty  for  adulterating  flour,  meal,  &c.  20/.  Bread  made  of  any  other  grain  but  wheat  to  bo 
marked  with  the  letter  M.  Magistrates  and  peace  oflScers,  by  warrant,  m.iy  search  baker's  premises,  and seize  and  carry  away  adulterated  bread  and  flour.  Pen.alty  for  obstructing  search,  &c.  10/.  Ingredients  for 
adulterating  flour,  meal,  &c.  being  found  on  bakers'  premises,  subjects  the  oflender  to  a  pen.alty  of  10/.,  and 
the  like  sum  for  every  subsequent  oflence.  Oflences  occasioned  by  the  wilful  default  of  journeymen  bakers 
subjects  them  to  fine  or  imprisonment.  Bakers  not  to  bake  bread  or  rolls  on  Sundays,  or  follow  any  part  of 
their  trade,  except  setting  sponge  for  next  day's  baking  ;  but  bakings  may  be  delivered  to  customers  until 
hair.past  one  o'clock,  and  not  later,  on  Sundays,  under  the  penalty  of  20s.  No  baker,  mealman,  or  miller, to  act  as  a  magistrate  under  this  act,  under  a  penalty  of  100/.  One  h.alf  of  each  penalty  to  go  to  the  in- 
former  (and  3j.  extra  on  Sundays  for  his  expenses),  and  the  other  moiety  to  the  overseer,  or  other  parochial officer. 
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CHAP.  ni. 

THEORY  OF  BEEAD-MAKIKG  ;   THE  VARIOUS  KINDS  OF  BEEAD,  AND  MANNER 
OF  PREPARING  THEM. 

Sect.  I. 

UNFER3IENTED  BREAD. 

4267.  Leaven  having  been,  as  we  have  stated  in  our  "  History  of  Bread,"  the  original 
substance  by  which  bread  was  fermented,  there  -were  at  first  but  two  kinds  of  bread, 
unleavened  and  leavened.  Hence  the  term  unfermented  was  then  sjTionymous  with  un- 

leavened ;  at  present  this  is  not  the  case,  as  bread  prepared  with  yeast  is,  strictly  speaking, 
also  unleavened.  Among  the  Jews,  however,  the  use  of  the  name  unleavened  is  restricted 
to  bread  not  at  all  fermented,  and  this  use  of  the  term  is  not  imusual  with  others. 

4268.  When  meal  or  flour  and  water  are  kneaded  together,  they  form  a  tenacious  paste 
called  dough,  not  easily  digestible  by  the  stomach.  The  action  of  fire  produces  a  consider- 

able change  on  the  gluten,  and  likewise  in  the  starch  of  the  flour,  rendering  the  compound 
more  easy  to  masticate  and  digest.  Forming  meal  produced  from  any  kind  of  grain  into 
cakes  by  moistening  it  with  water,  and  toasting  these  before  the  fire  or  on  the  embers, 
on  a  hot  plate,  or  baking  it  in  an  oven,  were  the  first  methods  practised  of  making  bread, 
and  these  modes  are  still  used  extensively  in  many  parts  of  the  world.  Milk,  butter, 
eggs,  suet,  and  other  substances  are  occasionally  mixed  with  the  flour  and  water,  to  make 
the  bread  lighter  or  more  agreeable.  Unfermented  bread  may  be  flaky,  but  is  never 
porous  or  spongy. 

4269.  The  primitive  mode  of  baking  bread  is  still  preserved  among  the  Arabs  of  the  desert, 
who,  as  Niebuhr  informs  us,  "  lay  cakes  of  dough  in  hot  coals,  covering  them  entirely 
with  the  ashes  till  the  bread,  in  their  opinion,  is  quite  done,  when  they  take  them  from 
the  ashes  and  eat  thetn  warm  :  but  they  prefer  baking  them  upon  an  iron  plate,  which  they 

carry  with  them,  as  cleaner." Portable  ovens  are  frequent  in  Eastern  countries,  and  form  part  of  the  furniture  of 
travellers  in  that  part  of  the  world.  St.  Jerome  describes  an  Eastern  oven  as  a  round 
vessel  of  brass,  blackened  on  the  outside  by  the  surrounding  fire,  which  heats  it  within. 

4270.  The  bread  eaten  by  the  Jews  during  the  Passover  is  unleavened  ;  and  this  usage  was 
introduced  in  commemoration  of  their  hasty  departure  from  Egj^t,  when,  not  having 
leisure  to  bake  leavened  bread,  they  took  the  dough  before  it  was  fermented,  and  "  baked 
of  it  unleavened  cakes." 

4271.  Unleavened  bread  is  much  used,  not  only  in  this  kingdom,  but  in  other  countries, 
every  kind  of  grain  nqt  affording  meal  capable  of  being  fermented  easily  by  itself.  This 
is  the  case  with  the  meal  of  barley,  oats,  and  maize.  The  method  of  making  bread  of  this 
kind  is  extremely  simple,  and  has  the  advantage  of  requiring  the  least  preparation  ; 
although  this  species  of  bread  is  not  so  light  and  easily  digested  by  those  who  have  lived 
long  in  an  artificial  state  of  society,  and  who  are  accustomed  to  very  different  food,  yet  a 
large  proportion  of  robust  healthy  peasantry  in  the  northern  parts  of  this  island  subsist 
upon  it. 

4272.  Barley  bread.  —  This  is  much  used  in  Scotland,  particularly  in  the  Highlands,  as 
also  in  Wales,  in  Devonshire,  and  some  other  parts  of  England.  The  barley  meal  is 
made  into  bread  by  kneading  it  well  with  water  and  a  little  salt ;  it  is  then  formed  im- 

mediately either  into  thick  or  thin  cakes,  as  may  be  required.  When  made  stiflT,  and 
about  three  quarters  of  an  inch  thick,  called  barley  bannocks,  they  are  toasted  or  baked 
before  a  clear  hot  fire,  by  being  placed  upon  the  edge,  and  when  nearly  done,  they  recpiire 
to  be  watched  well  that  they  may  not  burn.  It  was  most  likely  this  sort  of  cakes  that 

our  great  Alfred  was  left  to  take  care  of  when  a  goatherd,  and  the  neglect  of  which 
brought  on  the  chiding  which  he  experienced.  Very  thin  barley  cakes  called  scons  are 
much  used  in  the  Highlands,  particularly  at  breakfast ;  they  are  made  by  baking  them 

quickly  on  an  iron  plate,  and  when  well  made  are  much  relished ;  they  are  generally 
eaten  warm  with  butter.  Barley  bread  is  also  much  used  in  Norway  :  in  short,  in  those 
countries  which  are  too  cold  for  the  cultivation  of  other  kinds  of  grain. 

4273.  Oat  bread.  Oatmeal  is  much  used  in  Scotland,  Lancashire,  and  other  northern 

counties  of  England,  and  also  in  Wales.  The  mode  of  forming  it  into  bread  is  the  same  as 
that  with  barley  meal.  When  made  thick,  this  bread  in  Scotland  is  called  bannock,  the 
term  cakes  being  there  reserved  for  the  thin  sort,  which  are  first  baked  upon  a  hot  plate 

or  griddle  till  they  are  stiff  enough  to  stand  upon  their  edges,  and  then  they  are  toasted 
before  a  turf  fire  made  on  the  hearth  till  they  are  crisp.  In  farm  houses  they  bake  a 

considerable  quantity  at  once,  and  keep  them  on  a  rack  fixed  to  the  ceiling :  they  may  be 
kept  for  a  long  time  if  quite  dry. 
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Perhaps  the  most  ancient  mode  of  using  oatmeal  in  Britain,  and  which  it  still  kept  up  in 
the  northern  parts  of  the  island,  is  by  making  it  into  pottage  or  porridge :  this  is  stirring 
meal  among  boiling  water  or  milk  in  a  pot  over  the  fire  with  a  little  salt,  till  it  grows 
thick  or  sets.  This  dish  is  eaten  with  milk,  butter,  or  ale.  An  ancient  variety  of  it  is  called 
brose,  which  is  made  by  roasting  the  oatmeal  in  a  frying  pan  till  it  is  a  little  brown,  and 
pouring  over  it  the  liquor  in  which  beef  has  been  boiled. 

4274.  Sowans  is  a  species  of  food  little  known  in  England,  but  much  used  in  Scotland. 
It  is  prepared  from  the  husk  or  bran  from  which  the  oatmeal  has  been  sifted,  much  in  the 
same  way  as  starch  is  from  wheat.  The  husk  of  the  oats  (called  sids)  is  mixed  with  water, 
and  suffered  to  remain  until  it  sours  a  little.  The  whole  is  then  thrown  upon  a  sieve,  and 
water  passed  through.  By  this,  all  the  fine  starchy  matter  is  carried  down  into  a  tub  with 
water  placed  beneath,  in  which  it  subsides  to  the  bottom  ;  the  sour  liquor  is  decanted  off, 
and  the  sediment,  still  moist,  is  put  into  a  vessel  for  use.  To  prepare  it  for  food,  equal 
parts  of  sowans  and  water  are  boiled  till  they  thicken  into  a  gelatinous  substance,  which 
is  very  wholesome  and  nutritive,  and  when  fresh  is  very  agreeable  ;  by  keeping  it  acquires 
a  degree  of  tartness,  but  which  is  still  not  unpleasant.  It  is  much  used  as  a  light  supper 
dish,  and  is  eaten  with  milk,  cream,  or  butter,  sweetened  or  not  with  sugar. 

4275.  It  is  a  general  idea  in  England  that  the  me  of  oatmeal  bread  heats  the  blood,  and  occasions  cutaneous 
eruptions.  Witli  respect  to  the  first  of  tliese  opinions,  Sir  Humphry  Davy  states  ( rigric.  Cheni.  138.)  that  he 
was  informed  by  Sir  Joseph  Banks,  "  that  the  Derbyshire  miners,  in  winter,  preferred  oat  cakes  to  wheaten bread,  finding  that  tliis  kind  of  nourishment  enables  them  to  support  their  strength  and  perform  their  labour 
better.  In  summer,  thej  say,  oat  cakes  heat  them,  and  they  then  consume  the  finest  wheaten  bread  they  can 
procure."  With  respect  to  the  supposed  effects  of  oat  cakes  upon  the  skin,  Mr.  Loudon  tells  us  {Encyclo.  oj 
Jg.)  "that  the  labourers  in  Angus  and  Forfarth,  who  live  almost  entirely  upon  oatmeal,  are  as  free  from complaints  of  this  kind  as  they  are  in  other  places  ;  and  that  when  these  do  occur,  they  are  to  be  ascribed 
rather  to  want  of  cleanliness  th.in  to  their  food." 

4276.  Bread  qf  oatmeal  and  peas.  —  In  some  parts  of  Lancashire,  and  also  in  Scotland,  they  mix  oatmeal 
and  peas-meal,  and  make  bread  of  these  in  the  following  manner.  A  peck  of  oatmeal  and  another  of  peas 
meal  are  mixed  well  together,  by  passing  them  through  a  sieve ;  and  to  these  are  added  three  or  four  ounces 
of  salt ;  the  whole  is  then  kneaded  into  dough  with  warm  water.  The  dough  is  next  rolled  out  into  thin 
cakes,  or  made  into  flat  rolls,  which  are  baked  on  a  hot  plate  or  in  an  oven. 

4277.  Unfermented  bread  may  be  made  from  any  other  grain  by  a  similar  process ;  but  as  they  are  not  in 
common  use  amongst  us.  we  need  not  mention  them. 

4278.  Biscuits  belong  to  the  class  of  unfermented  bread,  and  are  perhaps  the  most 
wholesome  of  that  class  ;  in  cases  where  fennented  bread  does  not  agree,  they  may  be  re- 

commended :  in  many  instances,  they  are  considered  lighter,  and  less  liable  to  create  acidity 
and  flatulence.  The  name  is  derived  from  the  French  bis  cuit,  "  twice  baked,"  because 
originally  that  was  the  mode  of  entirely  depriving  them  of  all  moisture,  to  ensure  their 
keeping  :  and  although  that  process  is  no  longer  employed,  the  name  is  retained.  The 
use  of  this  kind  of  bread  on  land  is  pretty  general,  and  some  varieties  are  luxuries  :  but 
at  sea,  biscuits  are  articles  of  the  first  necessity. 

4279.  Sea  or  ship's  biscuits  are  made  of  wheat  flour  from  which  only  the  coarsest 
bran  has  been  separated.  The  dough  is  made  up  as  stiff  as  it  can  be  worked,  and  is  then 
formed  into  shapes  and  baked  in  an  oven ;  after  which  they  are  exposed  in  lofts  over  the 
oven  until  perfectly  dry,  to  prevent  them  from  becoming  mouldy  when  stored.  One 
hundred  and  twelve  pounds  of  flour  produce  one  hundred  and  two  pounds  of  dry  biscuits. 
The  method  of  preparing  them  for  the  use  of  the  Navy  has  long  been  admired  for  its 
simplicity  and  expedition ;  and  lately,  much  adulteration  having  been  detected  by  the  con- 

tractors, the  method  has  been  still  further  improved  by  the  application  of  machinery  em- 
ployed by  government.  No  salt  is  put  into  sea  biscuits,  that  they  may  not  attract 

moisture.  The  French  sea  biscuits  are  made  with  leaven :  they  are  very  brittle,  and 
dissolve  very  easily. 

But  as  these  biscuits  are  never  made  in  private  families,  it  is  unnecessary  to  describe 
the  mode  of  their  manufacture.  A  variety,  of  biscuit,  called  captain's  biscuit,  is  made 
in  a  similar  manner,  only  of  fine  flour. 

4280.  Abernethy  biscuits,  so  called  from  a  town  in  Scotland  where  they  were  first  made, 
Lave  a  little  milk  and  some  carraway  seeds,  and  are  more  brittle  than  the  last.  Both 
these  are  now  made  by  every  biscuit  baker.  The  mode  of  making  other  varieties  of 
biscuits  and  cakes  will  be  described  under  the  heads  of  "  Pastry"  and  "  Confectionary," 
Book  XV.  Chap.  I. 

Sect.  II. 

THEOnY  OF  THE  FERMENTATION  OF  BREAD. 

4281.  All  kinds  of  meal  and  Jlour  contain  more  or  less  of  a  peculiar  substance  that 
ferments  of  itself;  but  a  mixture  of  flour  and  water  alone  will  enter  into  fermentation 
only  very  slowly.  Four  ounces  of  wheat  flour  with  a  pint  of  water,  kept  in  a  temperature 
of  70°,  took  four  days  before  it  began  to  ferment. 

4282.  By  the  addition  of  either  leaven  or  yeast  to  the  dough,  the  whole  mass  is  made  to  fer- 
ment more  rapidly;  and  in  consequence,  a  quantity  of  fixed  air  or  carbonic  acid  gas  is 

formed,  as  in  the  brewing  of  beer:  but  this  air  being  in  small  quantity,  and  generated  in 
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the  midst  of  the  dough,  which  is  very  tenacious  from  the  gluten  it  contains,  does  not 
readily  escape,  but  collects  in  innumerable  little  vesicles  or  bubbles  in  the  interior,  which 
causes  the  dough  to  swell  up  and  grow  bulky,  so  that  when  it  is  cut  across  it  appears  to 
liave  numerous  round  cavities  of  various  sizes,  which  had  been  filled  with  air.  Baking 
stops  the  progress  of  this  fermentation,  by  the  drying  up  of  the  moisture  that  was  neces- 

sary for  its  continuance  :  if  permitted,  it  would  go  on  to  the  acetous  and  putrefactive 
stag;es.  When  the  bread  is  sufficiently  baked,  it  retains  its  porous  structure,  the  whole 
having  a  spongy  appearance.  The  fermentation  has  also  produced  certain  chemical 
changes  in  the  dough,  which  render  it  more  agreeable  and  lighter  as  food,  and  it  no  longer 
forms  a  tenacious  mass. 

4283.  WluU  the  chemical  changes  are,  is  far  from  being  well  understood:  but  it  is  to  be 
obse  rved,  that  though  raw  flour  contains  starch,  gluten,  and  saccharine  matter,  none  of 
these  substances  can  be  found  in  their  true  character  in  baked  bread ;  some  chemical  com- 

bination has  therefore  taken  place,  by  which  a  new  compound  has  been  formed,  and  which 
is  fitter  for  digestion  than  either  of  these  proximate  principles  separately. 

4284.  The  chemical  theory  of  the  fermentation  which  has  been  offered,  and  which  is  pro- 
bably very  near  the  truth,  is  as  follows.  The  fermentative  action  in  the  dough  is  com- 

menced by  the  saccharine  matter  and  the  gluten  acting  on  each  other,  having  been  first 
excited  by  the  yeast :  and  that  the  first  fermentation  is  of  the  vinous  kind,  is  proved  by 
the  production  of  alcohol  in  a  small  quantity,  as  will  be  afterwards  shown.  The  gluten 
and  the  sugar  being  diffused  through  the  whole  of  the  dough,  the  latter  is  rendered 
porous  in  the  manner  we  have  mentioned  ;  and  hence  the  impossibility  of  preparing  bread 
which  shall  have  those  qualities  from  the  farina  of  oats,  barley,  rye,  or  any  of  the  esculent 
roots,  in  all  of  which  the  quantity  of  gluten  is  comparatively  very  smaU.  During  the 
baking,  the  starch,  which  was  merely  diffused  through  the  mass  while  in  the  state  of 
dough,  combines  with  a  portion  of  water,  into  a  stiff  jelly,  which  renders  the  bread  more 
digestible ;  and  the  gluten  wholly  disappears.  Part  of  the  water,  at  least,  is  chemically 
united  to  the  flour,  or  fixed  and  rendered  solid ;  thus  increasing  the  weight  of  the  bread, 
as  has  been  already  stated  in  p.  749. 

That  it  is  the  saccharine  matter  which  acts  the  principal  part  in  the  process  of fermentation 
is  evident,  because,  when  this  is  exhausted,  the  vinous  fermentation  ceases;  and  if  the 
fermentation  be  not  checked  by  the  baking,  the  acetous  stage  commences.  It  is  also  to 
the  semi-transparency  of  the  numerous  thin  partitions  which  divide  these  cells  in  bread, 
and  which,  in  fact,  constitute  all  its  solidity,  that  its  white  colour  is  due.  When  bread  of 
wheat  flour  is  baked  without  being  fermented,  it  forms  a  solid,  dark-coloured,  disagreeably- 
tasted  mass,  diflBcult  of  digestion  ;  qualities  which  may  be  obviated  by  baking  it  into  thin 
cakes  rapidly  on  a  hot  iron  plate  :  but  these  are  not  comparable  to  fermented  bread. 

Thus  fermented  bread  has  several  advantages  over  unfermented.  It  is  less  compact,  more 
agreeable  to  the  taste,  it  loses  its  tenacious  and  glutinous  qualities,  and  is  more  salutary 
and  digestible.  The  cells  render  it  more  easy  to  be  broken  down  in  the  stomach.  It  is  a 
chemical  compoimd,  in  which  the  gluten  and  starch  have  been  altered,  so  as  to  be  no 
more  recognized  and  separable.    It  is  also  less  liable  to  ascescence. 

4285.  It  was  at  one  time  supposed  that  the  fermentation  of  bread  was  of  a  pectdiar  kind, 
which  was  called  the  panary  fermentation :  but  it  is  now  thought  that  this  fermentation  does 
not  differ  essentially  from  that  of  wine  or  beer;  being  only  modified  by  circumstances. 

The  great  objection  to  the  identity  of  the  panary  with  the  vinous  fermentation  was 
that  no  alcohol  had  been  procured  from  dough,  though  this  might  have  been  expected  had 
the  carbonic  acid  gas  been  the  result  of  a  fermentation  of  the  vinous  kind.  This  difficulty, 
however,  has  disappeared,  and  the  question  set  at  rest  by  an  invention  which  has  not  only 
ascertained  that  alcohol  is  formed  in  dough,  but  by  which  it  may  be  actually  collected. 

A  company  was  even  formed  for  obtaining  the  spirit  generated  during  the  fermentation 
of  bread,  and  which,  in  the  ordinary  construction  of  bakehouses,  is  lost :  but  though 

spirit  was  obtained,  the  speculation  failed  to  be  profitable. 

No  doubt  this  first  chcmic.il  change  in  tlic  fermentation  of  dougli  is  At  tlie  expense  of  the  nutritive  prin- 
ciples of  the  flour.  It  seems,  then,  to  be  a  point  to  be  attended  to,  that  as  soon  as  the  advantage  is  obtained 

of  liaving  the  bread  raised,  no  time  should  lie  lost  in  putting  a  stop  by  the  oven  to  the  further  fermentation, 
in  order  to  preserve  that  sweetness  which  renders  bread  agreeable ;  fermentation  beyond  tliat  time,  though  it 
may  produce  alcohol,  can  only  do  so  by  decomposing  tlie  important  principles  of  the  bread  ;  and  the  result  of 
this  will  be  to  render  the  latter  insipitl,  as  well  as  somewhat  less  nutritious. 

It  was  said  that  in  the  new  process  only  such  spirit  was  collected  as  formerly  absolutely  escaped  notice, 
although  it  is  always  found  in  tlie  mode  employed  l)y  the  ordinary  baker,  the  bread  losing  nothing  that  it  ge- 

nerally" possesses  ;  and  it  was  farther  said  tliat  this  bread  does  not  get  sour  by  keeping.  It  is,  no  doubt,  true 
that  a' small  quantity  of  spirit  is  formed  in  the  usual  mode  of  baking,  and  wliich  is  lost,  from  there  l)eing  no 
method  of  collecting  it ;  but  this  quantity  is  extremely  small,  and  prob.ably  not  worth  the  troul)le  of  attempt- 

ing to  preserve.  On  the  contrary,  by  pushing  the  fermentation  as  far  as  it  will  go,  tlie  whole,  or  a  very  consider- 
able portion,  of  the  saccharine  principle  is  destroyed,  and  the  bread  sulTors  in  its  qualities. 

"IWG  It  has  been  remarked,  that  although  sugar  is  tlie  principal  substance  decomposed  m  consequence  of 
the  fermentation  yet  about  three  per  cent,  is  still  found  in  bre.id  baked  in  the  usual  manner,  the  flour  having 
had  only  five  per  cent.  Ilul  it  is  the  stopping  of  the  fermentation  by  the  process  of  baking  that  has  prevented 
the  whrile  of  the  sugar  from  being  decomposed,  which  would  have  liappened  had  not  this  been  done,  or  if  the 
fermentation  should  proceed  far  enough.  It  is  not  improbable  that  some  of  the  starch  of  the  flour  may  have been  converted  into  sugar  during  the  baking.   

42S7.  It  must  be  observed,  likewise,  that  this  method  of  collecting  alcohol  in  baking  can  only  be  practised 
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in  est.iblisliments  on  a  very  grcit  scale,  and  ariaiited  for  the  purpfjso,  the  apparatus  being  of  a  peculiar 
structure;  it  is  tlierefore  altogetlier  iuappiic.ablu  to  dmnestie  brrad-inaliing,  and  even  to  the  business  of 
the  ordinary  baker  ;  and  we  have  said  so  mucli,  more  to  illustrate  what  had  boon  called  the  ixiuary  t'ermenta- tion  than  with  any  practical  view. 

4288.  Tliere  are  two  general  modes  of  making  fermented  bread.  The  most  ancient 
method  was  by  talcing  advantage  of  a  spontaneous  fermentation,  which  dough  made  from 
flour  or  meal  undergoes  when  left  to  itself.  The  bread  so  produced  is  what  is  called 
leavened  bread ;  and  the  origin  of  the  name  will  easily  appear  from  our  account  of  the 
mode  of  its  preparation.  The  other  method,  and  that  by  which  our  ordinary  wheaten  bread 
is  now  always  made,  is  the  bringing  on  the  fermentation  of  the  dough  by  the  addition  of 
yeast.  We  shall  first  describe  leavened  bread,  which  will  enable  us  best  to  perceive  the 
advantages  of  the  other  method. 

Sect.  III. 

LEAVENED  BREAD. 

4289.  Fermenting  bread  h/  means  of  a  leaven  is  an  improvemerit  upon  the  mere  leaving  a 
mass  of  dough  to  spontaneous  fermentation,  as  mentioned  above.  If  dough  were  left  to 
ferment  by  itself  without  any  addition,  the  elFect  would  be  unequal,  and  would  vary 
according  to  the  proportion  and  condition  of  the  several  constituents  of  the  flour.  The 
saccharine  part  would  be  disposed  to  run  into  the  vinous  fermentation  ;  the  mucilage 
would  have  a  tendency  to  become  sour,  while  the  gluten  would  soon  verge  towards  the 
putrid  state.  These  changes  would  proceed  with  greater  or  less  rapidity,  as  the  several 
parts  were  on  the  outside,  and  exposed  to  the  atmosphere,  or  whether  they  were  iu  the 
interior  of  the  mass.  Occasional  mixture  of  the  whole  would  cause  these  effects  to  be 

more  uniform  ;  but  still  bread  made  in  this  manner  would  be  imperfect.  • 
4290.  Tlie  great  improvement  by  leavening  consists  in  this ;  to  produce  the  desired 

uniformity  of  fermentation,  a  piece  of  dough  is  kept  in  a  warm  place  until  it  has  under- 
gone the  fermentation  just  described ;  then  if  this  piece,  now  called  a  leaven,  be  well 

mixed  up  with  a  quantity  of  fresh  dough,  of  which  bread  is  to  be  made,  it  will  communi- 
cate its  fermentation  to  the  whole  mass,  and  every  part  will  ferment  with  greater  rapidity, 

equally,  and  at  the  same  time,  by  which  an  uniformity  will  be  produced  that  otherwise 
would  not  have  happened. 

4291.  Bread  fermented  by  means  of  leaven  is  now  rarely  used  in  England,  and  is  confined 
to  rye  bread,  or  to  a  mixture  of  wheat  and  rye,  called  meslin  in  the  north  of  England, 
where  these  two  grains  are  sown  together,  and  go  through  all  the  processes  of  reaping, 
threshing,  and  grinding  in  this  mixed  state.  In  some  places  of  the  north,  oaten  bread  is 
occasionally  fermented  with  leaven ;  yeast  is  said  not  to  answer  so  well  for  it. 

4292.  It  is  always  customary  to  reserve  as  a  leaven  for  the  next  batch  of  bread,  some  of 
the  dough  when  it  is  just  in  the  state  fit  to  be  baked ;  and  it  is  only  in  case  of  this 
being  neglected,  or  that  leaven  is  not  to  be  procured,  that  recourse  is  had  to  making  an 
original  fermentation.  As  it  is  now  the  custom  for  one  person  always  to  get  leaven  from 
another,  it  is  probable  that  the  original  ferment  in  any  country  might  have  been  produced 
centuries  ago.  In  the  north  of  England  a  pound  or  more  of  leaven  for  the  next  baking 
is  kept  fit  for  use  for  weeks  buried  in  a  sack  or  cask  of  flour.  In  Italy  it  has  been  kept 
good  in  this  manner  for  several  months.  The  French  keep  it  for  a  week  in  a  warm  place 
between  two  bowls,  adding  every  day  some  flour  and  water;  if  they  wish  to  keep  it 
longer  they  dry  it  by  a  gentle  heat,  and  when  it  is  wanted,  rub  it  down  to  a  paste  with 
warm  water. 

429.3.  The  producing  of  new  leaven  is  a  tedious  pivcess,  and  it  does  not  always  answer 
so  well  as  what  has  been  kept  from  a  former  baking,  being  apt  to  run  into  putres- 

cence. It  is  made  by  working  wheat  flour  with  water  into  dough  ;  this  is  kept  in  a 
temperature  of  from  70°.  to  80°  :  the  time  of  its  rising  will  vary  considerably,  from  a  few 
days  to  a  fortnight.  In  this  process  the  fermentation  is  at  first  of  the  vinous  kind,  as 
mentioned  above  ;  it  passes,  however,  very  soon  into  the  acetous  ;  and  leaven  is  gene- 

rally distinguished  by  a  slight  acidity,  which  it  gives  to  the  bread.  If  very  skilfully 
managed,  however,  bread  made  in  this  way  is  sometimes  not  inferior  to  that  which  is  fer- 

mented with  yeast,  and  some  persons  prefer  it. 
Scarcely  two  centuries  have  passed  since  almost  all  the  bread  consumed  by  the  labour- 

ing population  in  England  was  made  of  rye  flour,  either  by  itself  or  mixed  with  wheat. 
But  though  rye  bread  is  now  little  used  in  Britain,  it  is  still  the  only  kind  used  among  the 
peasantry  in  many  parts  of  France,  Germany,  Norway,  and  other  northern  European 
countries,  particularly  in  the  sandy  districts  near  the  Baltic,  where  no  other  grain  than 
rye  can  be  cultivated.  In  Sweden  it  is  universally  used,  wheaten  bread  being  never  seen 
except  in  the  towns.  They  bake  rye  cakes  only  twice  a-ycai ;  and  consequently  these 
become  at  length  almost  as  hard  as  wood. 

4294.  To  make  rye  bread,  mix  wheat  and  ryn  flour  together  with  water  at  a  Wood  heat :  add  to  half  of  this  a 
•niall  bit  of  leaven,  and  after  knc.iding  tiic  whole  together  very  well,  leave  the  dough  in  a  warm  place,  covered 

3  C 
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up  with  a  woollen  cloth.  In  a  few  hours  or  more,  the  dough  will  rise ;  next  knead  up  this  fermented  dough with  the  other  half  that  was  left,  adding  as  much  salt  as  is  necessary.  Leave  this  mass  for  a  few  hours  to 
ferment  farther  and  swell,  and  tlien  make  it  up  into  loaves  for  tlie  oven.  The  time  required  for  baking,  and the  method  of  it,  are  the  same  as  for  "  Yeast  Bread,"  which  see.  It  requires  some  experience  to  be  able  to detcrmme  the  exact  quantity  of  leaven  necessary  ;  if  too  little  is  used,  the  bread  will  be  heavy ;  if  too  much leaven  be  employed,  or  if  the  dough  be  suflered  to  lie  too  long  before  baking,  the  bread  will  have  a  disa- 

greeable sour  taste.  Some  use  milk  instead  of  water  to  wet  the  dough.  100  lbs.,  consisting  of  equal  parts  of wheat  and  rye,  will  produce  from  154  lbs.  to  15G  lbs.  of  leavened  bread. 

Since,  with  the  exception  of  wheat,  rye  contains  a  greater  proportion  of  gluten  than 
any  other  corn,  it  is  easy  to  be  fermented,  and  a  strong,  hearty,  though  coarse  food. 

4295.  Rye  bread  is  also  sometimes  fermented  with  yeast,  and  then  it  has  not  the  acid  which 
leavened  bread  generally  has. 

Sect.  IV. 

BREAD  FERMENTED  WITH  YEAST,  AND  MADE  BY  PUBLIC  BAKERS. 

4296.  Since  it  is  difficult  always  to  ferment  leavened  bread  so  as  not  to  produce  more 
of  a  sour  taste  than  is  agreeable,  it  was  a  great  improvement  to  substitute  yeast  as  a  fer- 

ment, the  bread  so  produced  having  no  unpleasant  flavour,  and  being,  at  the  same  time, 
lighter. 

4297.  Method  of  making  bread  by  the  London  bakers.  —  The  baker  fii-st  sifts  a  sack  of 
flour  into  the  kneading  trough  ;  he  then  dissolves  four  or  five  pounds  of  salt  in  a  pailful 
of  hot  water  ;  and  when  this  has  cooled  down  to  84*^,  from  three  to  four  pints  of  yeast  are 
added,  blended  well  with  the  water,  and  passed  through  a  sieve.  A  hole  is  now  made  in 
a  heap  consisting  of  one-third  of  the  sack  of  flour,  and  the  whole  gradually  worked  up  in 
a  small  trough  with  the  water  he  has  prepared  into  the  consistence  of  stifi'  batter,  quite free  from  lumps.  The  surface  of  this  is  made  level,  some  flour  is  sprinkled  over,  and  it 
is  covered  over  with  sacks  or  cloths  ;  this  is  called  setting  the  sponge. 

In  this  situation  it  is  left  for  an  hour  or  two  ;  a  fermentation  takes  place,  carbonic  acid 
is  disengaged,  which,  had  the  mass  been  semi-liquid,  would  have  risen  to  the  surface  in 
bubbles,  that  would  have  broken  ;  but,  from  the  viscidity  of  the  dough,  the  air,  though 
it  forms  cells,  is  confined,  and  the  sponge  swells  to  double  its  original  size.  If  this  was 
suffered  to  go  on,  the  air  would  at  last  escape,  and  the  sponge  will  fall  down.  When  the 
baker  perceives  that  the  process  has  advanced  sufiiciently  far,  he  mixes  with  the  sponge 
all  the  rest  of  his  sack  of  flour,  and  incorporates  the  whole  together  by  a  laborious  course 
of  kneading  for  upwards  of  an  hour,  and  the  mass  is  then  called  dough. 

This  setting  the  sponge  is  useful  by  way  of  precaution,  in  order  to  try  how  the  yeast 
will  act  in  raising  the  dough,  without  using  up  the  whole  quantity  ;  as  any  necessary 
alteration  can  be  more  easily  made  in  this  stage  of  the  process  than  after  the  whole  of  the 
flour  is  mixed  up. 

If  the  dough  is  too  thin,  the  bubbles  of  gas  would  all  escape,  and  the  raising  would 

subside  ;  and  if  the  baker  were  to  suS"er  the  fermentation  to  be  completed  before  baking, the  bread  would  pass  into  the  sour  state.  The  baker,  therefore,  does  not  carry  on  the 
fermentation  all  at  once,  but  adds  the  sponge  at  twice  or  three  times,  and  also  the  flour. 
The  perfect  kneading  is  essential,  that  the  fermentation  may  be  equal. 

The  dough  is  now  left  to  itself  for  an  hour  and  a  half,  with  a  little  flour  sprinkled  all 
over  it,  and  it  is  likewise  covered  with  a  woollen  cloth ;  during  this  time  the  fermenta- 

tion continues,  and  spreads  through  the  whole  mass.  It  is  then  subjected  to  a  second 
but  less  laborious  kneading,  that  the  vesicular  structure  should  be  equally  distributed. 
The  dough  is  then  cut  into  pieces,  each  being  made,  by  weighing,  of  the  proper  size  for 
loaves,  and  when  shaped  into  proper  forms  for  the  oven,  they  are  set  aside  in  a  warm 
place  for  some  time.  They  are  then  put  into  the  oven  by  a  shovel  for  the  purpose,  and 
left  in  it  about  two  hours  and  a  half,  or  three  hours ;  when  taken  out,  they  are  turned 
with  their  bottom  upwards  to  prevent  them  from  splitting,  and  are  covered  up  with  a 
blanket  to  cool  slowly.  The  loaves,  when  they  come  out  of  the  oven,  are  about  twice 
the  size  they  were  when  they  went  in. 

4298.  Kneading  the  dough  in  some  places  is  performed  by  machinery,  which  is  certainly 
superior  to  the  usual  mode  of  employing  the  hands,  and  sometimes  the  feet  of  bakers.  At 
Paris  and  Genoa  mechanism  is  occasionally  employed  ;  and  at  Geneva,  it  is  said  that  the 
bakers  are  compelled  by  law  to  send  their  dough  to  be  kneaded  at  a  public  mill  constructed 
for  that  purpose.  Various  dough-making  machines  have  been  patented  here,  of  which  that 
by  Hebert  is  one  of  the  best.  A  kneading  machine,  simple,  cheap,  and  requiring  no  art 
to  use  it,  is  employed  by  many  French  bakers  ;  and  it  is  desirable,  for  the  sake  of  cleanli- 

ness, that  it  should  be  introduced  here.  It  is  figured  in  the  "  Dictionnaire  Technolo- 

gique." 4299.  Methods  of  raising  the  dough  without  fermentation. — The  chief  advantage  of  the 
process  of  fermentation  in  making  bread  being  the  production  of  gas  which  formed  numer- 

ous cells  that  give  that  peculiar  porous  texture  seen  in  the  crumb  of  a  loaf,  any  other  pro- 
cess that  will  produce  a  similar  texture  would  answer  to  make  good  bread.  Accordingly, 
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sub-carbonate  or  bi-carbonate  of  ammonia  being  mixed  with  the  dough,  the  latter  will,  on 
baking,  become  spongy,  as  if  it  had  been  fermented  with  yeast.  Tlie  reason  is  this  ;  the 
carbonate  of  ammonia,  being  very  volatile,  is,  by  the  heat,  converted  into  a  gaseous  body, 
which,  after  filling  the  dough  with  cells,  flies  off  entirely,  leaving  not  a  trace  behind.  This 
has  been  occasionally  practised  by  London  bakers. 

4300.  Another  method  is  also  used  by  some  bakers,  for  which  a  patent  has  been  taken, 
and  the  bread  produced  by  it  is  called  patent  unfermented  bread.  Instead  of  the  ordinary 
quantity  of  common  salt  put  into  the  dough,  carbonate  of  soda  and  muriatic  acid,  in  due 
proportions,  are  kneaded  up  with  the  dough  as  rapidly  as  possible,  which  causes  it  to 
rise  immediately.  The  explanation  is  this ;  the  muriatic  acid  unites  with  the  soda,  and 
sets  free  the  carbonic  acid  of  the  carbonate ;  this  gas  then  distends  the  dough,  giving  it  a 
vesicular  character.  The  muriatic  acid  and  soda,  being  the  ingredients  of  which  salt  is 
formed,  remains  in  the  dough  as  salt,  no  other  salt  being  necessary.  This  method  is  found 
to  answer,  and  to  make  excellent  bread ;  by  it  time  and  trouble  are  saved,  and  all  risk  of 
carrying  the  fermentation  too  far,  as  in  the  common  method  with  yeast,  is  avoided.  By 
some  it  is  thought  that  bread  made  in  this  manner  is  particularly  suited  to  invalids. 

Sect.  V. 

ADULTERATION  OF  BREAD. 

4.101.  There  is  no  doubt  that  both  flour  and  bread  have  been  occasionally  adulterated, 
and  sometimes  with  deleterious  substances,  though  we  believe  such  practices  are  at  present 
not  common.  It  is,  however,  useful  to  know  what  are  the  substances  usually  resorted  to 
for  sophistication,  and  likewise  how  to  detect  such  frauds. 

4302.  Flour  of  bad  or  indifferent  quality,  or  damaged,  being  sold  at  an  inferior  price,  is 
perhaps  at  present  what  we  have  most  to  dread  from  dishonest  bakers,  since  the  means 
of  detecting  deleterious  substances  introduced  instead  of  flour  are  so  simple  and  well 
understood,  that  few  will  venture  to  use  them.  The  mere  inferiority  of  flour  cannot 
easily  be  discovered  by  chemical  tests,  and  can  only  be  judged  of  by  the  general  quality 
of  the  bread. 

It  is  chiefly  to  conceal  the  defects  of  the  flour  that  alum,  and  sometimes  sub-carbonate 
of  ammonia,  are  added.  When  the  flour  is  damaged,  the  gluten  is  in  part  destroyed,  and 
it  is  difficult  to  make  the  bread  rise  sufficiently,  without  the  addition  of  something. 

'4303.  Alum  has  certainly  been  employed  by  some  London  bakers  for  the  purpose  of adulterating  bread,  since  many  convictions  have  taken  place  of  bakers  who  were  found  to 
have  alum  in  their  possession  for  this  purpose.  We  believe,  however,  that  there  are 
many  respectable  bakers  who  never  employ  so  deleterious  a  material.  The  following  will 
be  useful  information,  in  order  to  put  the  public  upon  its  guard  :  — 

There  are  several  objects  for  which  a'um  is  put  into  bread  ;  one  of  them  is  to  enable  the  baker  to  make out  of  imperfect  or  d.imaged  flour  a  bread  that  shall  look  as  if  it  were  made  from  the  best  flour  ;  a  second 
motive  is,  that  the  bre.ad  may  absorb  more  water,  and  therefore  weigh  more  than  it  ought  from  a  ccrt.iin 
quantity  of  flour ;  and  a  thira  is,  to  make  the  loaves  part  from  each  other  more  readily.  The  two  first  reasons 
are  positivclv  fraudulent  i  to  the  last  there  would  be  no  objection,  were  tlie  alum  perfectly  harmless.  It  Is  well 
known  that  it  is  impossible  to  make  the  whitest  kind  of  bread  light  and  porous,  and  of  the  colour  and  appear, 
ance  to  which  the  public  are  now  accustomed,  of  flour  alone  and  unadulterated,  except  it  be  of  the  very  best 
quality  ;  and  we  have  shown,  that  when  wheat  flour  is  damaged  by  any  cause  that  injures  its  gluten,  the 
bread  m.ade  from  it  will  not  rise  properly.  The  way  in  which  alum  acts  in  covering  this  defect,  as  well  as 
that  of  colour,  or  what  may  be  termed  bleaching  the  flour,  is  not  well  understood  ;  but  the  fact  appears  to  be, 
that  a  small  quantity  of  alum  is  suflicient  to  produce  a  remarkable  eflect.  It  has  been  confidently  asserted, 
that  many  bakers  purchase  a  mixture  of  flour,  alum,  and  salt,  for  the  purpose  of  adding  it  to  d.imaged  flour, 
and  that  this  is  known  among  themselves  by  the  name  oi^  sharp  whites  ;  sometimes  it  is  called  sli^tf-  By means  of  this  compound,  they  are  enabled  to  deceive  the  public,  and  to  make  bread  composed  of  bad  flour 
piUs  for  that  which  can  only  be  manufactured  from  pure  ingredients.  Dr.  lire  states,  tliat  he  found  the  pro- 

portions of  alum  in  bread  to  be  variable,  but  that  its  quantity  appeared  to  be  in  proportion  to  the  badness  of 
the  flour. 

4304.  It  has  been  said,  that  the  small  quantity  of  alum  which  is  employed  (an  ounce  to  a  sack  of  flour) 
cannot  be  prejudici.-il  to  health  ;  others  maintain,  that  the  proportion  of  alum,  if  used  at  all,  is  as  murli  as 
three  or  four  ounces  to  a  sack  of  flour,  and  tliat  less  will  not  have  the  desired  efl'ect.  On  this  subject,  how- 
over,  medical  men  generally  .agree  that  even  a  small  quantity  of  this  astringent  subst.ance  t.iken  continually cannot  fail  to  injure  the  constitution.  The  practice  is  forbidden  by  law,  and  any  tampering  with  the  hrallli 
of  the  public  deserves  severe  punishment.  It  is  pretty  certain  that  alum  is  not  used  by  the  most  respectable 
b.'ikers  ;  and  it  is  quite  certain,  that  when  the  best  flour  is  employed,  alum  is  not  necessary  to  make  the  bread white. 

4:10.5.  To  detect  nluvi  in  hrend  requires  some  knowledge  of  chemistry,  and  we  must  recollect  that  alum 
consists  of  sulphuric  acid,  alumina,  and  potash.  Crumble  about  two  ounces  of  the  bread  suspected  in  half  a 
pint  of  distilled  water;  boil  tlie  mixture  a  few  minutes,  and  filler  the  liquor  through  unsized  paper,  Kva- 
por.ate  the  fluid  to  about  one-fourth  of  its  origin.al  bulk  ;  divide  it  into  two  parts.  Into  one  of  these  let  fall  a 
solution  of  muriate  of  barytes  (now  called  chloride  of  barium) ;  if  a  copious  white  prei:ipitate  ensue,  which 
does  not  disappear  by  the  addition  of  pure  nitric  .acid,  the  presence  of  alum  may  bo  suspected,  as  this  preci- 

pitate Indicates  sulphuric  acid.  Into  the  other  half  drop  a  little  aqua-amm(mia  ;  if  alumina  be  present,  the 
other  constituent  of  alum,  a  light  pi  ecinit.atc  will  appear,  which  will  be  re-dissolved  by  a  few  drops  of  a  solu- 

tion of  caustic  potash.  Hread,  made  without  alum,  produces.  whiHi  assayed  In  this  manner,  merely  a  very 
slight  precipitate,  which  origiiLites  from  a  minute  portion  of  sulphate  of  magnesia  contained  in  all  common 
salt  of  commerce ;  and  bread,  made  with  salt  freed  from  sulphate  of  magnesia,  produces  an  infu.slon  witli 
water,  which  does  not  become  dlaturlied  by  the  baiytic  test.  There  are  more  accurate  methods  than  this,  by 
detecting  the  several  conslltuenti  of  alum,  siilpliuric  acid,  alumina,  iiid  potash  ;  but  as  these  demand  coii- 
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siderable  acquaintance  with  the  methods  of  chemical  analysis,  they  can  only  be  practised  by  i^crsons  con- versant with  that  subject,  who  will  readily  find  the  means  of  .nccomplishing  this  object. 
4306.  J^^e  have,  in  the  last  section,  mnitioneil  tiro  methods  which  are  practised  of  raising  dimgh  without  the usual  process  of  fermentation  ;  one  by  the  use  of  carbonate  of  ammonia,  and  another  by  means  of  carbonate of  soda  and  muriatic  acid.  By  both  of  these  methods  carbonic  acid  gas  i.s  disengaged,  which  renders  the  liread 

porous  and  light ;  nor  are  they  in  any  way  hurtful  to  health,  the  ammonia,  through  its  volatility,  flying  off entirely,  and  the  salt  formed  by  the  last  process  being  only  common  salt,  such  as  is  always  used  in  bread. But  it  13  to  be  observed,  that  bakers  can  by  these  processes  cause  dough  to  rise  made  of  flour  spoiled,  or,  as 
they  call  it,  sour  flour,  which  could  not  be  raised  easily  by  yeast,  and  therefore  bread  may  thus  be  made  of 
bad  flour  to  look  nearly  as  well  as  if  made  of  the  best.  Occasionally,  however,  these  processes  are  employed 
for  other  purposes  than  those  of  sophistication  ;  they  are  sometimes  used  with  yeast  to  insure  the  rising  of the  dough  in  cases  of  difliculty,  or  where  the  bakers  are  in  a  hurry. 

4307.  But  although  bread  baked  and  raised  by  these  means  is  vesicular  or  porous,  and  nearly  similar  in 
appearance  to  bread  made  with  ye.ast,  yet,  when  closely  examined,  the  nature  of  its  pores  is  very  different ; 
the  pores  are  generally  large,  and  the  mass  is  seldom  spongy,  or  full  of  minute  pores,  and  frequently  a  large 
cavity  is  foiTned  in  the  loaf;  it  is,  besides,  difficult  to  expel  the  List  traces  of  the  ammonia,  which  sometimes 
leave  an  unpleasant  taste.  Vogel  has  m.ide  some  accurate  experiments  on  this  subject,  and  he  has  shown,  in 
opposition  to  what  has  been  asserted,  that  it  is  impossible  to  make  such  good  bread  l>y  the  use  of  water 
impregnated  with  carbonic  acid  gas,  mixtures  of  carbonate  of  soda  and  tartaric  acid,  or  any  method  of  gene- 

rating gas,  as  by  the  employment  of  yeast. 
4308.  Some  white  substances  are  said  to  have  been  employed  by  millers  and  balers  for  the  purposes  of 

whitening  flour  and  bread  by  direct  mixture,  as  chalk,  plaster  of  Paris,  bones  cilcined  and  ground,  which  are 
all  very  prejudicial.  It  is  very  unlikely  that  these  are  now  often  used  as  adulterating  ingredients,  however 
they  may  have  been,  since  the  means  of  detection  are  so  well  known.  If  any  such  materials  are  suspected  in 
bread,  it  will  be  sufficient,  in  order  to  discover  them,  to  boil  some  of  the  bread  in  a  certain  quantity  of  water, 
when  the  substances  will  separate  and  fall  to  the  bottom  as  a  white  powder,  which  may  be  examined  by  a 
chemist.  It  is  scarcely  necessary  to  say  that  no  powder  of  this  kind  can  be  any  part  of  the  flour  itself;  but  if 
any  such  occur,  it  must  be  the  consequence  of  sophistication.  If  the  powder  be  chalk,  oil  of  vitriol  (called 
also  sulphuric  acid  and  hydrochloric  acid),  diluted  with  six  times  its  weight  of  water,  will  occasion  an  effer- 

vescence or  bubbling  when  poured  upon  it. 
4309.  The  general  preference  that  is  given  to  bread  very  while  has  been  considered  to  arise 

from  prejudice,  and  it  has  been  said  that  it  is  in  consequence  of  this  false  taste  in  the 
public  that  bakers  have  been  in  some  degree  compelled  to  seek  out  methods  of  making 
their  bread  as  white  as  possible  beyond  what  their  profits  will  allow.  It  is  very  necessary 
that  we  should  be  extremely  cautious  how  we  admit  of  excuses  for  the  adulteration  of 
so  important  an  article  of  food  as  bread,  and  it  is  highly  desirable  that  we  view  the  subject 
in  its  true  light.  We  have  already  explained  that  the  finest  flour  is  composed  of  the 
central  part  of  the  grains  of  wheat,  and,  when  the  grain  is  of  the  best  quality,  this  part  is 
extremely  white.  The  exterior  part  of  the  wheat  affords  a  flour  less  white.  The  white- 

ness of  flour,  therefore,  when  it  is  pure  and  imadulterated,  becomes  in  some  degree  a  test 
of  its  having  been  produced  from  the  centre  of  the  grain,  which  gives  what  is  called  the 
finest  and  best  flour.  Good  wheat  likewise  affords  a  flour  whiter  than  damaged  wheat, 
or  than  the  meal  of  other  grains,  as  barley,  oats,  peas,  and  beans.  It  is  no  wonder,  there- 

fore, that  the  public  should  have  the  impression  that  the  whiteness  of  flour,  and,  of  course, 
of  the  bread  made  from  it,  is  more  likely  to  be  of  the  first  quality  rather  than  what  is  of 
a  darker  colour,  since  the  latter  may  not  only  consist  of  inferior  flour,  but  may  be  adul- 

terated with  some  other  substance.  Bread  of  the  whole  of  the  wheat  is,  of  course,  much  less 
white  than  what  is  made  of  fine  flour,  but  it  is  said  to  be  quite  as  nutritious,  or  even  more 
so,  and  hence  the  preference  of  very  white  bread  is  called  a  false  taste.  But  it  does  not 
appear  to  be  clearly  established  that  brown  bread  is  more  wholesome  in  general  than 
white  if  the  latter  be  pure,  and  there  is  a  reason  why,  weight  for  weight,  the  white  is  the 
most  nutritious.  The  flour  of  which  brown  bread  is  made  drinks  up  more  water  in 
making  it  into  dough  and  baking  than  the  white  ;  hence,  in  an  eqtial  weight  of  white  and 
brown  bread,  there  is  most  water,  and,  of  course,  less  nutritive  matter,  in  the  former.  It 
is  true  the  brown  is  also  the  cheapest,  but  it  is  said  that  the  labouring  classes  find  the 
white,  after  all,  the  most  satisfying,  and  therefore,  as  they  suppose,  the  most  economical. 
This  may  or  may  not  be  so  ;  but  if  true,  their  preference  of  it  cannot  be  called  a  prejudice, 
and  white  bread  is  more  likely  to  be  of  good  quality  than  what  is  worse  coloured  ;  for 
though  substances  are  sometimes  used  to  give  artificial  whiteness,  yet  these,  being  of  so 
easy  detection,  are  probably  very  seldom  made  such  use  of ;  and  if  there  is  no  adulteration 
by  the  intermixture  of  other  substances,  the  whitest  bread  is  most  likely  to  be  the  best,  as 
it  ferments  most  readily,  and  contains  most  gluten  and  starch. 

4.310.  Tlie  most  general  adulteration  of  bread  as  it  is  made  at  present  is  the  mixing  potatoes 
with  the  dough,  which  has  become  so  frequent  a  practice,  that  bakers  make  no  secret  of  it. 
Many  of  them  assert  that  good  bread  cannot  be  made  without  it,  and  that  such  bread  is 
more  light,  palatable,  and  digestible  than  that  which  is  manufactured  from  wheaten  flour 
alone.  We  must  confess  that  we  doubt  the  truth  of  this  statement  in  the  way  in  which  it 

is  intended  to  be  understood.  The  addition  of  potatoes  to  bread  may  serve  the  balicr's 
purpose,  since  potatoes  cost  him  less  than  an  equal  weight  of  flour ;  potatoes  are  not  an 
unwholesome  addition,  and  bread  made  in  this  manner  may  be  very  palatable ;  but  when 
we  consider  the  composition  of  wheat  flour  and  of  potatoes,  the  latter  containing  no  gluten, 
which  is  the  most  nutritive  part  of  wheat  flour,  it  must  be  obvious  that  bread  mixed  with 

potatoes  is  less  nutritious  than  an  equal  weight  of  what  is  made  solely  from  wheat.  Should 
this  practice  be  admitted  to  be  fair,  and  the  price  of  such  bread  reduced  in  proportion 
to  that  of  the  ingredients,  there  might  be  no  reason  for  complaint ;  but  to  put  as  large  a 
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quantity  of  potatoes  into  the  bread  as  the  flour  will  allow  of,  and  then  to  charge  as  much 
for  this  bread  as  for  bread  all  of  wheat  flour,  is  certainly  an  imposition.  With  respect 
to  the  addition  of  potatoes  being  any  improvement  in  bread,  it  is  extremely  difficult  to 
decide  such  a  question  except  accurate  experiments  were  made  with  the  materials,  and 
such  experiments  can  scarcely  be  expected  from  the  bakers.  We  have  certainly  seen 
bread  of  the  very  best  quality  made  in  private  families  without  a  particle  of  potato,  and 
until  the  superiority  of  potato  bread  is  distinctly  proved,  we  must  withhold  our  belief  that 
it  is  an  improvement  upon  that  where  the  best  flour  and  other  materials  are  employed. 

We  are  aware  that  the  flour  or  starch  of  potatoes  is  largely  manufactured  in  Paris  for 
the  pastry-cook,  but  this  article  is  dearer  than  flour,  and  is  therefore  used  for  other  pur- 

poses than  adulteration.  Our  bakers  do  not  use  the  starch  or  flour  of  the  potato  to  mix 
with  their  dough,  but  rub  up  with  it  the  whole  of  the  potato,  which  contains  but  30  per 
cent,  of  starch. 

4311.  Potato  starch  mat/  be  detected  in  flour  by  examination  with  a  microscope;  the 
grains  of  starch  may  be  seen  of  a  round  form,  and  to  possess  a  glistening  appearance, 
which  is  not  the  case  with  flour.    See  "  Starch,"  Book  VII.  Chap.  VIII.  Sect.  II. 

4312.  Common  salt,  which  is  essential  to  bread  in  a  small  quantity,  is  rarely  employed  in  too  great  propor- 
tion as  a  fraud.  Salt  has  the  property  of  causing  the  dough  to  take  up  more  water  than  it  otherwise  would, 

and  thus  increases  the  weight  of  the  bread  ;  but  as  this  increase  is  mere  water,  the  bread  gains  nothing  in 
nutritious  quality.  This  kind  of  adulteration,  however,  is  not  likely  to  be  carried  to  any  great  extent,  as  the 
saltness  of  the  bread  will  be  complained  of. 

4313.  Sand  is  sometimes  found  in  bread  ;  but  this  cannot  be  supposed  to  be  introduced  purposely  by  the 
miller  or  baker.  The  sand  is  derived  either  from  grain  badly  cleaned,  or  more  frequently,  perhaps,  Irom  the 
wearing  away  of  bad  mill-stones.  In  some  parts  of  the  country,  the  mill-stones  being  of  too  soft  a  material  is 
not  unfrequent.    This  accident  Is  a  serious  evil,  as  fine  sand  is  extremely  prejudicial. 

4314.  On  (Ac  Con^ViCTi/,  bakers  appear  to  be  no  less  ingenious  than  !n  this  country  in  the  contrivance  of 
adulterating  processes.  Some  time  ago,  the  bakers  of  Lisle  were  detected  in  using  sulphate  of  copper  (blue 
vitriol),  a  poisonous  substance,  in  bread,  to  correct  the  qualities  of  bad  flour. 

Sect.  VI. 

HOME-MADE  BREAD. 

4315.  Hitherto  we  have  treated  of  the  general  principles  of  the  art  of  making  bread, 
which  cannot  but  be  desirable  to  be  understood  by  those  who  have  the  management  of  a 
family  ;  and  we  stated  in  our  introduction.  Sect.  I.,  that  the  convenience  of  having  public 
bakers  almost  in  every  village  has,  in  many  places,  superseded,  in  a  great  degree,  the  neces- 

sity for  baking  at  home  ;  nevertheless,  domestic  baking  is  very  generally  practised  in  the 
country  ;  and  one  advantage  of  this  is'  that  bread  can  be  secured  from  any  adulteration,  and 
may  be  had  of  the  best  quality.  It  has  been  said  justly,  that  "the  evils  of  adulteration 
are  probably  exaggerated;"  but  with  some  persons  the  suspicion  that  they  are  eating 
other  substances  than  the  produce  of  wheat  is  painful  enough.  In  general,  good  home- 

made bread  is  observed  to  be  more  full  of  flavour  than  that  of  the  baker,  to  keep  better, 
and  to  go  farther,  being  more  nutritive.  In  many  families  a  difficulty  occurs  respecting 
the  oven ;  one  built  of  brick  is  the  best ;  and,  where  the  family  is  large,  a  bakehouse  is 
found  an  important  requisite:  but  perfectly  good  bread  may  be,  by  proper  management, 
baked  in  iron  and  other  ovens  on  a  small  scale,  and  we  must  refer  the-reader  to  the  article 

"  Description  of  Ovens,"  Sect.  IX.  Chap.  III.,  where  the  various  kinds  will  be  treated  of. 
4316.  With  respect  to  the  economy  or  saving  in  baking  bread  at  home,  some  persons  con- 

sider that  it  is  so  little  as  not  to  deserve  attention,  except  the  family  be  large.  This 
depends  much  upon  opinion,  but  it  is  well  to  see  what  the  cost  actually  is,  in  order  to 
determine  this  question.  The  following  calculation,  given  in  an  excellent  little  work 

entitled  "  Cottage  Comforts,"  will  place  this  in  a  clear  light.  "  The  expense  of  making 
a  bushel  of  wheat  into  bread  will  be  as  follows :  Wheat,  9s, ;  grinding,  9d.  ;  yeast  and 
salt,  3(/.  ;  heating  the  oven,  \s. ;  in  all,  lis.  :  but  from  this  )-ou  must  deduct  at  least  6(/., 
as  the  bran  and  pollard,  of  which  you  have  13  lbs.,  is  worth  more  than  Jrf.  per  pound.  I 
have  also  rather  overcharged  than  otherwise  on  the  other  things.  Salt,  now  the  tax  is 
taken  off,  is  very  cheap ;  yeast,  if  you  have  brewed  lately,  you  need  not  buy,  and  Is.  is 
perhaps  more  than  ample  allowance  for  heating  the  oven:  perhaps  10s.  will  be  about  a 
fair  calculation  for  the  baking.  From  your  bushel  of  wheat  you  will  get  from  58  to  59 
lbs.  of  bread,  that  is,  about  thirteen  loaves  and  a  half  of  4  lbs.  each,  which  will  cost  you 

at  the  baker's  1  Is.  O^f/.  Should  there  be  no  convenience  for  grinding,  the  best  white  flour 
may  be  purchased  of  good  quality  usually  at  about  5.?.  6(Z.  per  bushel  of  56  lbs."  From 
tliis  it  is  obvious  that  the  saving  is  not  great,  and  that  the  baker's  profits  cannot  be  consi- 

derable, if  the  materials  they  use  arc  of  the  best  kind.  But  it  is  also  obvious  that  it  is 
possible  to  make  bread  at  home  of  the  very  best  quality,  at  least  as  cheap  as  it  is  sold  by 
the  baker,  with  the  certainty  of  its  being  genuine. 

If  a  certain  proportion  of  potatoes  are  added  to  the  flour,  as  is  the  practice  with  bakers, 

then  the  bread  will  be  cheaper,  weight  for  weight,  but  the  real  saving  will  be  little,  as'  the 3  C  3 
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potatoes  contain  so  much  water ;  added  to  which  bread  into  which  potatoes  enter  as  an 
ingredient  is  decidedly  somewhat  less  nutritive,  though  very  white,  and  keeps  worse, 
becoming  dry  and  hard  in  less  time. 

4317.  To  make,  good  family  bread.  —  The  general  mode  of  making  bread  fermented  with 
yeast  must  be  nearly  the  same  in  all  cases  ;  and  we  have  already  described  the  method  as 
practised  by  the  public  baker  ;  but  we  consider  it  proper  to  describe  likewise  the  process 
as  it  is  employed  in  private  families,  where  the  scale  is  of  course  less.  We  will  suppose 
that  a  bushel  of  wheat  flour  is  to  be  baked  into  bread  ;  if  the  quantity  be  less,  then  all 
the  ingredients  must  be  diminished  in  proportion,  observing  that  a  bushel  of  flour  weighs 
fifty-six  pounds.  If  the  family  be  large,  it  may  be  supposed  to  consume  that  quantity 
weekly ;  but  In  a  small  family  of  three  or  four  persons,  twenty  pounds  of  flour  may, 
perhaps,  be  found  sufiicient  for  the  weekly  batch.  Put  the  flour  in  one  heap  into  a 
wooden  trough  that  is  made  for  the  purpose,  or  into  a  smooth  tub  or  pan  sufficiently 
large  to  hold  near  twice  the  quantity,  but  not  too  deep.  Then  mix  a  pint  of  good  stiff 

brewer's  yeast  with  a  pint  of  lukewarm  water  and  a  quarter  of  a  pound  of  salt,  and  strain 
it  through  a  sieve  :  with  a  spoon  work  as  much  flour  into  it  as  will  make  the  whole  of 
the  consistence  of  a  thin  batter,  and  stir  this  together  well.  Make  a  large  hole  in  the 
middle  of  the  heap  of  flour,  and  pour  this  mixture  into  it;  sprinkle  some  dry  flour  over 
this,  so  as  just  to  cover  it.  The  sponge  being  thus  set,  cover  the  whole  over  with  a  cloth, 
and  place  it  in  a  warm  situation,  nearer  to  or  farther  from  the  fire  according  to  the  state 
of  the  weather,  whether  it  is  hot  or  cold. 

The  sponge  will  now  ferment  and  swell  up,  or  rise,  as  it  is  called  ;  and  as  it  rises, 
cracks  will  be  seen  across  the  flour  that  was  scattered  over  it.  The  whole  of  the  flour  is 
now  to  be  mixed  up  with  the  mass  in  which  the  fermentation  has  already  taken  place  ; 
mixing  in  as  much  water  as  is  necessary,  and  taking  care  to  add  it  a  little  at  a  time. 
The  whole  must  now  be  very  well  kneaded  together  into  dough.  Much  of  the  gooduess 
of  the  bread  will  depend  iipon  the  thorough  kneading,  in  order  that  all  the  lumps  of  flour 
may  be  completely  moistened  and  broken,  and  the  fermented  batter  intimately  mingled 
with  the  dough,  so  that  it  may  be  as  uniform  as  possible. 

At  first  the  mass  is  very  adhesive,  and  clings  to  the  fingers,  but  it  becomes  less  so  the 
longer  the  kneading  is  continued  ;  and  when  the  fist,  on  being  withdrawn,  leaves  its 
perfect  impression  in  the  dough,  none  of  it  adhering  to  the  fingers,  the  kneading  may  be 
discontinued.  The  dough  is  now  to  be  made  up  into  a  lump  in  the  middle  of  the  trough, 
a  little  flour  is  dusted  over  it,  and  it  is  placed  in  a  warm  situation  to  ferment,  and  rise 
still  more.  In  about  half  an  hour  or  more,  according  to  circumstances,  it  will  have  risen 
sufficiently  ;  and  before  it  has  time  to  fall  back  again  it  is  cut  into  pieces  of  the  required 
sizes  for  loaves,  and  made  up  into  shape,  ready  to  be  put  into  the  oven,  and  dusted  over 
with  flour.  No  more  should  be  done  than  is  necessary  to  bring  the  loaf  into  shape,  since 
much  handling  in  this  stage  of  the  dough  is  apt  to  make  the  bread  heavy. 

In  the  meantime,  while  this  was  going  on,  the  oven  should  be  heated  either  with  wood 

or  by  a  coal  fire,  according  to  its  construction,  for  which  see  "  Oven,"  Sect.  IX.  It  is 
difficult  to  describe  the  degree  of  heat  that  is  proper  for  the  oven  ;  but  persons  accus- 

tomed to  bake  in  a  brick  oven  guess  this  pretty  well  by  the  bricks  being  red-hot,  and  the 
degree  of  heat  which  they  feel  on  their  faces.  The  hot  embers  are  now  to  be  drawn  out 
of  the  oven  ;  if  that  is  of  brick  this  is  done  by  a  long  pole  with  an  iron  hook  ;  and  the 
bottom  is  farther  cleaned  with  a  mop  made  of  shreds  of  cloth  or  sacking.  No  time 
should  now  be  lost  in  putting  in  the  loaves,  by  means  of  a  proper  wooden  shovel,  called  a 
peel,  and  the  oven  door  should  be  shut  very  close  ;  the  bread  should  be  looked  at  when  it  is 
supposed  to  be  nearly  done,  which  is  generally  in  about  two  hours,  more  or  less,  according 
to  the  size  of  the  loaves.  When  the  loaves  are  taken  from  the  oven  they  should  be  placed 
with  their  bottoms  upwards,  and  f  overed  with  a  thick  cloth  or  flannel,  that  they  may  cool 
gradually. 

If  the  fermentation  of  bread  be  too  rapid,  as  it  sometimes  will  be  in  warm  weather,  or  if  too  much  or  too 
strong  yeast  has  been  used,  there  is  a  danger  of  the  dough  souring  by  passing  into  the  acetous  fi'rnicntation. 
If  tliat  should  happen,  it  will  become  heavy.  To  check  tliis,  it  is  customary  to  uncover  tlie  dough,  and  cx]iose 
it  to  the  air,  in  oraer  to  diminish  tlie  temperature  of  tlie  fermenting  mass,  or  to  i>ut  it,  if  possible,  in  a  cooler 
place.  Chaptal  proposes  to  linead  a  little  carljonate  of  potash  with  the  dough,  which  will  neutralise  the 
excess  of  acetic  acid  ;  magnesia  has  also  been  tried  for  the  same  purpose  ;  luit  though  these  practices  m.iy  be 
very  proper  were  bakers  scientiiic,  tliey  will  frciiuently  fail  with  our  present  makers  of  bread. 

4318,  Hovsehold  or  brown  bread. — In  Sect.  II.  we  described  the  different  kinds  of  floor 
prepared  from  wheat,  produced  by  the  mode  of  dressing  it  after  it  was  ground  ;  and  we 
showed  that  the  finest  and  whitest  part  lay  in  the  centre  or  heart  of  the  grains.  Origin- 

ally the  distinction  of  the  kernel  and  the  pollard  was  neglected  by  the  miller;  and  after 
taking  off  the  bran  the  whole  was  ground  together.  Future  refinements  found  means  to 
separate  the  pollard  from  the  kernel,  in  order  to  produce  a  very  white  flour.  There  are 
many  persons,  however,  who  consider  the  whole  flour,  or  yrixt  flour,  as  it  is  called,  that  is, 
the  pollard  and  the  kernel  ground  together,  as  formerly,  to  be  more  wholesome  than  the 
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759 ■white  flour  alone ;  and  this  is  still  extensively  used,  particularly  in  the  country.  Bread 
made  of  this  is  generally  kno^vn  by  the  name  of  household  or  broiun  bread. 

Brown  bread  certainly  possesses  some  qualities  peculiar  to  itself  Its  flavour  is  some- 
■what  sweeter  than  white  bread,  and  it  keeps  longer  moist,  as  it  absorbs  more  water  ;  but 
when  it  dries  it  is  apt  to  crumble ;  it  likewise  appears  to  agree  better  with  some  constitu- 

tions, and  on  that  account  it  is  occasionally  preferred. 
One  of  the  advantages  of  grinding  our  flour  at  home  is,  that  it  may  be  bolted  and 

separated  in  any  way  that  may  be  desired.  There  is  nothing  in  the  baking  of  brown 
bread  different  from  that  of  white  ;  it  is  no^w  frequently  made  and  sold  by  the  London 
bakers  at  a  somewhat  lower  price  than  ■white  bread. 

4319.  Brown  bread  loith  the  bran.  —  This  is  the  coarsest  sort  of  brown  bread.  If  a 
Winchester  bushel  of  wheat  is  sent  to  the  mill,  and  ground,  the  meal,  including  the  bran, 
will  weigh  fifty-eight  or  fifty-nine  pounds.  To  make  bread  of  it,  mix  as  much  of  the 
meal  as  is  required  with  water,  and  add  yeast  and  salt  in  the  usual  manner.  The  dough 
before  it  is  put  into  the  oven  wiU  weigh  eighty-eight  pounds.  It  may  be  divided  into 
eighteen  loaves,  which,  when  baked,  will  altogether  weigh  seventy-four  pounds  and  a 
half. 

4320.  Pan  loaves. — In  many  families  a  preference  is  given  to  ■what  are  called  pan 
loaves,  as  being  of  firmer  consistency  and  better  flavour  than  loaves  baked  in  the  ordi- 

nary way.  The  dough  is  made  nearly  in  the  same  manner  as  has  been  already  described, 
but  it  is  not  so  stiff  as  the  dough  for  common  bread.  After  having  been  suffered  to  rise  for 
some  time,  it  is  divided  into  portions  of  the  size  required,  and  placed  in  eai'then  pans,  or 
in  square  sheet  iron  ones,  tinned.  The  rising  having  continued  for  a  short  time,  the 
surface  of  the  dough  in  each  mould  is  pierced  with  a  fork  or  similar  instrument,  to  pre- 

vent inequalities  or  blisters  in  the  crust.  They  are  then  placed  in  a  quick  oven ;  and 
when  nearly  done  are  taken  out  of  the  moulds,  and  transferred  to  flat  tins,  on  which  the 
baking  is  completed.  Iron  ovens  answer  better  for  these  than  for  the  ordinary  kind  of 
loaves. 

4321.  liye,  and  likewise  barley,  are  sometimes  made  into  bread  by  fermenting  them  with 
yeast,  in  the  same  manner  as  wheat  flour ;  but  barley  requires  the  dough  to  be  baked 
very  soon  after  it  is  made,  as  it  grows  sour  almost  immediately. 

Sect.  VII. 

FANCY  BREAD. 

4322.  There  are  many  forms  of  bread  which  come  under  this  designation  ;  and  the  bakers 
seem  to  vie  with  each  other  in  producing  new  varieties.  As  few  of  these  are  made  in 
private  families,  and  as  those  conversant  with  the  practice  of  baking  will  find  no  difliculty 
in  imitating  them,  it  is  not  necessary  to  enumerate  them  all.  We  shall  describe  those 
kinds  that  are  in  general  use  only. 

4323.  Bolls  are  made  from  dough  of  a  less  dense  consistency  than  that  which  is  in- 
tended for  common  bread,  and  when  baked,  they  are  more  porous  and  lighter  than  ordi- 

nary bread.  The  London  bakers  prepare  both  kinds  by  the  same  kneading,  and  leave 
the  portion  intended  for  the  lighter  bread  in  the  trough  after  the  loaves  have  been  put 
into  the  oven,  that  the  rising  may  continue  a  little  longer.  When  the  rising  is  sufficient, 
the  mass  is  formed  into  roUs,  which  are  deposited  in  a  warm  place,  and  allowed  to  expand 
as  much  as  possible.    The  baking  is  efiected  in  twenty  or  thirty  minutes. 

4324.  French  bread. — The  French  make  a  great  many  more  varieties  of  bread  than  we 
do  ;  some  coarser,  and  others  finer  than  ours. 

To  make  French  bread  of  a  superior  kind,  put  a  peck  of  flour  into  the  kneading 
trough,  and  sift  it  through  a  wire  sieve ;  then  rub  in  three-quarters  of  a  pound  of  butter, 
and  when  it  is  intimately  incorporated  with  the  flour,  mix  up  with  it  two  quarts  of  warm 
milk,  a  quarter  of  a  pound  of  salt,  and  a  pint  of  yeast ;  in  mixing  these  with  the  flour,  a 
sufficient  quantity  of  water  must  be  superadded  to  make  a  dough  ;  after  the  kneading,  it 
must  stand  for  two  hours  to  rise ;  it  must  then  be  moulded  into  loaves,  which  are  to  be 
laid  on  tins,  and  placed  for  an  hour  by  the  fire,  or  in  a  hot  closet.  They  are  placed  in  an 
oven  (a  brick  oven  is  best)  for  twenty  minutes,  and  when  drawn  are  divested  of  the 
friable  crust  by  rasping ;  but  some  prefer  not  to  rasp  them. 

432.5.  Muffins  are  made  from  a  light  paste  prepared  in  the  following  manner.  To  a 
quarter  of  a  peck  of  flour,  add  three-quarters  of  a  pint  of  yeast,  four  ounces  of  salt,  and  as 
much  water  or  milk,  slightly  ■warmed,  as  will  form  a  dough  of  rather  light  consistence. 
Small  portions  of  this  dough  are  put  into  holes  made  in  a  layer  of  flour  about  two  inches 
thick,  placed  on  a  board  ;  and  the  whole  is  covered  up  with  a  blanket,  and  laid  near  the 
fire  to  promote  the  rising.  When  this  has  been  effected,  the  portions,  which  are  now  of  a 
scmi-globular  form,  are  removed  to  a  heated  iron  plate  to  b&  baked.    When  the  muffins 

3  C  4 
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begin  to  acquire  a  brown  colour  on  the  lower  side,  they  are  turned  and  baked  on  the other. 
4326.  Crumpets  are  made  thus.  The  usual  ingredients  are  one  pound  of  flour,  three 

table  spoonfuls  of  yeast,  and  a  sufficient  quantity  of  milk  or  water  to  form  a  fluid  paste. 
After  having  been  suffered  to  rise,  a  portion  of  the  fluid  is  poured  on  a  heated  iron  plate, 
and  baked  quickly  on  either  side  successively,  like  a  pancake. 

4327.  Gingerbread  is  made  from  .i  dough  composed  of  one  pound  of  fine  pollard,  tliree-qnarters  of  a  pound 
of  treacle,  half  an  ounce  of  the  sub-carbonate  of  potash,  lialf  an  ounce  of  butter,  with  waj  m  »  ater  sufScient 
to  make  it  knead.  Several  spices  are  added,  as  ginger,  cinnamon,  nutmeg,  allspice,  Cayenne  pepper,  or  black 
pepper.  The  dough  is  kept  for  several  days,  sometimes  nearly  a  fortnight,  till  a  rising  or  fermentation  is  pro- 

duced by  the  action  of  the  acid  of  tlie  treacle,  and  of  the  sub-carbonate  of  potash,  by  which  carbonic  acid  gas is  disengaged  very  slowly  ;  it  is  then  baked. 
A'i'lti.  Jiesides  the  various  preparations  which  we  have  described,  and  which  go  under  the  general  denomi- nation of  bread,  a  great  many  others  are  made  by  the  confectioners  and  biscuit  bakers,  which  are  not  fer- 

mented, but  are  rendered  either  brittle,  or  short,  by  the  admixture  of  various  substances,  as  milk,  eggs,  sugar, 
butter,  and  seasoned  with  seeds,  spices,  currants,  &c.  These  will  be  treated  of  under  "  Coafectiouery," Book  XV.  Chap.  I. 

Sect.  VIII. 

RECEIPTS  FOR  MAKING  YEAST. 

4329.  The  difficulty  of  procuring  yeast  for  baking,  particularly  in  country  places,  at  a  dist.ance  from  brew- 
eries, constitutes,  sometimes,  a  great  inconvenience.  Many  endeavours  have  therefore  been  made  to  obvi.ate 

this  difficulty,  by  the  discovery  of  an  easy  mode  of  forming  or  of  preserving  yeast.  We  shall  describe  some of  the  best  of  these. 
4330.  The  following  method  is  slated  by  Mr.  Fownrs  in  the  "  Philosophical  Magazine."  If  common  wheaten flour  be  mixed  with  water  to  a  thick  paste,  and  exposed,  slightly  covered,  to  spontaneous  change,  in  a  mode- 

rately warm  place,  it  will,  after  the  third  day,  begin  to  emit  a  little  gas,  and  to  exhale  an  exceedingly  dis- 
agreeable sour  odour,  much  like  that  of  stale  milk  ;  after  the  lapse  of  some  time,  this  smell  disappears,  or 

changes  in  character  ;  the  gas  evolved  is  greatly  increased,  and  is  accompanied  by  a  very  distinct,  and  some- 
what agreeable  vinous  odour ;  this  will  happen  about  the  sixth  or  seventh  day,  and  the  substance  is  then  in 

a  state  to  excite  fermentation.  A  quantity  of  brewer's  wort  is  next  to  be  prepared  in  the  usual  manner,  by 
boiling  with  hops ;  and  when  cooled  to  90°  or  100°,  the  altered  dough  above  described,  after  being  tho- 

roughly mixed  with  a  little  lukewarm  water,  is  added  to  it,  and  the  temperature  kept  up  by  placing  the  vessel 
in  a  w.irm  situation.  After  the  lapse  of  a  few  hours,  active  fermentation  commences  ;  and  when  that  is  com- 

plete, and  the  liquid  clear,  a  large  quantity  of  excellent  yeast  is  found  at  the  bottom,  well  adapted  to  all  pur- 
poses to  which  tliat  substance  is  applied. 

4331 .  Another  method.  —  Take  sixteen  parts  of  ground  malt,  and  add  to  it  five  parts  of  honey  and  one  of 
powdered  tartar  ;  mix  the  whole  with  water  warmed  to  122°,  and  place  it  in  the  proper  temperature  for  fer- 

mentation ;  yeast  will  be  produced,  which  must  be  taken  off  in  the  usual  manner. 
4332.  Method  qf  making  yeast  by  the  late  Dr.  Henry  Boil  flour  and  water  to  the  consistence  of  treacle, 

and  when  the  mixture  is  cold,  saturate  it  with  carbonic  acid,  or  fixed  air.  Then  pour  it  into  large  bottles 
■with  narrow  mouths,  which  should  be  loosely  covered  with  paper,  and  a  weight  to  keep  it  douTi.  Place  them 
in  the  temperature  of  70^  or  80°  for  twenty-four  hours,  stirring  it  two  or  three  times.  At  the  end  of  this  time it  will  have  fermented  so  much  as  to  be  of  the  consistence  of  yeast.  Incorporate  the  dough  to  be  made  into 
bread  with  this  artificial  preparation,  in  the  proportion  of  six  pounds  of  the  former  to  one  quart  of  the  latter, 
and  a  due  quantity  of  warm  water.  The  whole  must  now  be  kneaded  together,  covered  with  a  cloth,  and  suf- 

fered to  stand  till  it  be  sufficiently  fermented,  which  perhaps  may  require  twelve  hours,  wlien  it  should  be 
formed  into  loaves  and  baked.  Dr.  Henry  proposes  this  as  a  method  that  might  be  useful  in  making  yea^i  for 
baking  at  sea.  In  order  to  produce  the  carbonic  acid  in  this  way  of  making  yeast,  some  have  used  the  com- 

mon soda  powders,  and  have  proceeded  in  this  manner.  Some  flour  and  water  are  boiled  into  thin  paste,  and 
a  little  of  the  soda  powders  (carbonate  of  soda  and  tartaric  acid)  mixed  together  stirred  in  ;  tiiis  will  produce 
the  carbonic  acid  gas,  and  the  whole  should  be  well  stirred  with  a  whisk,  and  kept  in  a  warm  place;  it  will 
soon  ferment,  and  be  a  strong  yeast.  It  is  necessary  that  the  two  powders  should  be  in  such  proportions  as  to 
neutralise  each  other,  otiierwise  the  dough  will  taste  acid  or  alkaline.  The  salt  will  give  tiie  bread  some- 

what of  an  aperient  quality,  but  it  will  be  perfectly  wholesome. 
4333.  Dr.  Lettsom's  method  of  making  yeast — Thicken  two  quarts  of  water  with  four  ounces  of  fine  flour ; boil  it  for  half  an  hour,  then  sweeten  it  with  three  ounces  of  brown  sugar  ;  when  almost  cold,  pour  it  with  four 

spoonfuls  of  baker's  yeast  into  an  earthen  jug,  deep  enough  for  the  fermentation  to  go  on  without  running over  ;  place  it  for  a  day  near  the  fire,  then  pour  off  the  tliin  liquor  from  the  top,  shake  the  remainder,  and 
close  it  up  for  use ;  first  strain  it  through  a  sieve.  To  preserve  it  sweet,  set  it  in  a  rool  cellar,  or  hang  it  some 
depth  in  a  well.    Keep  alw.ays  some  of  this  to  make  the  next  quantity  of  yeast  that  is  wanted. 

4334.  Yeast  from  potatoes: — Choose  some  potatoes  of  the  mealy  kind  that  are  quite  sound,  and  boil  them ; 
skin  .and  mash  them  very  smooth,  with  boiling  water ;  add  water  till  they  arc  of  the  consistence  of  common 
beer  yeast,  not  thicker  ;  then  .idd  two  ounces  of  treacle  to  every  pound  of  potatoes,  and  while  tlie  whole  is 
yet  warm,  stir  in  for  every  pound  of  potatoes,  two  table  spoonfuls  of  yeast.  Set  this  before  the  fire,  and  it 
will  soon  begin  to  ferment,  and  in  twenty-four  hours,  perhaps,  tlie  fermentation  will  be  at  the  greatest  height, 
when  the  yeast  will  l)e  fit  for  use.  Some  add  a  little  honey  or  other  saccharine  matter  to  the  mashed  potatoes. 

4.33.5.  Yeast  cakes  are  made  in  America  for  the  purpose  of  baking,  and  are  tlius  described  by  Cobbelt,  in  his 
"  Cottage  Economy :  " — "  The  people  of  I>ong  Island  make  a  parcel  of  these  cakes  once  a  year,  .and  when  they bake,  tliey  use  them  instead  of  leaven.  To  make  them  they  use  three  ounces  of  good  hops,  three  pounds  and 
n  half  of  rye  flour,  seven  jiounds  of  Indian  corn  meal,  and  oiic  gallon  of  water.  Rub  the  hops  so  as  lo  separate 
them.  Put  them  into  the  water,  which  is  to  be  boiling  .it  the  time.  Let  them  boil  half  an  hour;  then  strain 
the  liquor  through  a  fine  sieve  into  an  earthen  vessel.  While  the  liquor  is  hot,  ̂ ut  in  the  ryo  flour,  stirring 
tlie  liquor  well,  and  quickly,  as  •the  rye  flour  goes  into  it.  Tlie  day  afler,  when  it  is  working,  put  in  the  In- 

dian meal,  stirring  it  well  as  it  goes  in.  Before  the  Indian  meal  be  all  in,  the  mass  will  be  very  stifl";  and  it will,  In  fact,  be  dounh,  very  much  of  the  consistence  of  the  dough  th.at  bread  is  made  of.  T.ike  this  dough, 
knead  it  well,  as  you  would  for  pie-crust,  roll  it  out  with  a  rolling-pin,  as  you  roll  out  pie-crust,  to  the  thick- 

ness of  .about  a  third  of  .an  inch  When  you  h.ave  it,  or  a  part  of  it  at  a  time,  rolled  out,  cut  it  up  into  cakes  with 
a  tumbler  glass  turned  upside  down,  or  with  something  else  that  will  answer  the  s.ime  purpose.  Take  a  clean 
board,  a  tin  may  be  better,  and  put  the  cakes  to  dry  in  the  sun.  Turn  them  every  day  ;  let  them  receive  no 
wet,  .and  they  will  become  as  hard  as  ship  liiscult ;  put  them  into  a  bag  or  box,  and  keep  them  in  a  place  per- 

fectly free  from  <lamp.  wjicn  you  bake,  take  two  rakes,  of  the  thickness  above-mentioned,  and  about  tliree 
Inches  In  diameter  ;  put  tlicm  in  hot  water  over  nlghl,  having  cracked  lliem  first.  Let  the  vessel  containing 
them  stand  near  the  fire-place  all  night ;  they  will  dissolve  by  the  morning,  .and  then  you  use  them  in  setting 
your  sponge,  as  it  is  called,  precisely  as  you  would  use  the  yeast  of  beer.  White  pea  meal,  or  barley  meal 
will  do  .as  well  as  Indian  meal." 

4330.  Methods  preserving  yea.fl.  — For  this  purpose  it  may  be  pressed  in  a  bag,  so  as  to  separate  the 
chief  (i.art  of  the  water,  and  then  exposed  to  a  gentle  heat  on  a  sieve;  by  this  It  will  bo  dried  into  a  hard 
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granular  substance,  or  coarse  powder,  which  retains  all  the  original  properties  for  a  great  length  of  tune,  if 
packed  into  a  bottle,  jar,  or  casli,  .and  kept  from  the  air  and  quite  dry.  By  drying,  it  is  reduced  to  one-third 
of  its  weight.  This  method  has  been  long  practised  in  Holland  and  Flanders  with  perfect  success  ;  and  it  is 
extremely  useful  ;  for  Huid  veast  in  warm  weather  soon  becomes  sour  and  putrid,  and  not  only  loses  its  pro- 

perties but  imparts  a  most  dis.igreeable  flavour  to  the  bread  where  it  is  used. 
4337.  Anot/u-r  method  by  Tlienard  is  as  follows.  Dip  some  twigs  in  yeast,  and  dry  them  in  the  air.  This 

is  commonly  practised.   
■1338.  Another  mcMorf.  —  Work  it  round  with  a  whisk  until  it  becomes  thin  ;  then  spread  it  with  a  brushy 

over  a  piece  of  clean  wood,  and  dry  it  in  the  air  ;  when  that  coat  is  dry,  lay  on  another,  and  repeat  this  till  the 
quantity  is  an  inch  or  two  hi  thickness  :  when  it  is  thoroughly  dry,  put  it  into  close  bottles  or  canisters  ;  or  it 
may  be" spread  and  dried  on  a  clean  wooden  bowl,  and  a  piece  cut  off  as  it  may  be  wanted.    It  should  be  dis- solved in  warm  water,  when  it  is  to  be  used  for  baking  or  brewing. 

4339.  In  Germany,  they  put  the  yeast  into  bags,.which  they  surround  with  wood-ashes,  which  will  absorb all  the  moisture  from  the  yeast ;  then  they  form  it  into  balls,  which  they  keep  In  a  dry  place. 
What  is  called  levurc  in  France  is  the  yeast  and  lees  of  beer  put  into  canvas  bags  to  drain,  and  some 

water  added  to  assist  iu  carrying  off  the  bitter  flavour  of  the  hops ;  it  is  sent  from  Flanders  to  Paris  for  the 
use  of  the  bakers. 

Sect.  IX. 

ON  THE  BAKEHOUSE  ;   CONSTRUCTION   OF  OVENS   FOB   BAKING    BREAD  ;    AND  REMARKS 
ON  THE  PROCESS  OF  BAKING. 

4340.  In  large  establishments,  where  the  offices  are  complete,  the  bakehouse  is  a  dis- 
tinct apartment,  fitted  up  in  a  convenient  manner.  It 

should  have  a  good  light,  should  contain  the  ovens, 
kneading-trough,  chests  for  flour  and  other  materials, 
a  strong  table,  presses  or  cupboards  to  hold  various 
articles,  and  should  be  supplied  with  water  by  a  pipe. 
Fig.  619.  represents  the  usual  form  of  the  kneading- 
trough  ;  and  the  chests  for  the  flour  may  be  of  the 

i  same  form,  and  should  be  placed  at  one  end  of  the 
trough,  there  being  a  table  at  the  other ;  and  a  is  a 
wooden  scoop  to  scrape  the  dough  from  the  sides  of 
the  trough. 

4341.  The  ovens  employed  by  the  bakers,  and  like- 
wise in  general  use  by  families  in  the  country,  where 

sometimes  a  considerable  quantity  of  bread  is  prepared,  are  built  of  bricks. 
4342.  The  common  brick  oven  is  of  a  circular  or  oval  plan,  and  is  arched  over  with  good 

sound  bricks,  the  bottom  being  laid  with  flat  tiles, 
closely  jointed.  The  woodcut.  Jig.  620.,  represents  a 
vertical  section  :  a  is  the  cavity  of  the  oven  arched 
over,  where  the  bread  is  put.  The  oven  is  heated  by 
wood,  introduced  by  the  door  (/,  laid  upon  the  floor 
and  kindled.  When  the  bricks  are  sufficiently  hot 
the  fire  is  withdrawn,  and  the  ashes  carefully  swept 
out,  when  the  bread  is  introduced.  While  the  wood 
is  burning  the  smoke  goes  up  through  the  flue  c ;  but 
when  the  bread  is  put  in,  the  inner  door,  b,  is  closed, 

and  likewise  the  outer,  d,  to  keep  in  the  heat.  The  bread  is  baked  merely  by  the  heat 
of  the  brickwork,  and  when  it  has  remained  a  sufficient  time,  the  doors  are  opened,  and 
the  baked  bread  is  taken  out. 

4343.  Coal  is  now  very  generally  employed  by  bakers  in  towns  for  heating  the  oven 
instead  of  wood,  and  is  found  to  answer  perfectlj^ 
at  less  expense.  Fig.  621.  represents  the  plan  and 
section  of  the  usual  construction  of  a  London  baker's 
oven  heated  ivith  coal :  a  is  a  plan  of  the  body  of  the 
oven,  of  which  s  is  a  section  ;  b  the  door  ;  c  the  fire- 

grate and  furnace  ;  d  the  flue  to  carry  oft'  the  smoke, after  it  has  circulated  round  the  oven.  When  the 
bread  is  taking  out  there  is  a  great  deal  of  steam  and 

hot  air,  and  these  are  carried  off'  by  another  short  flue, 
c,  over  the  door,  that  goes  into  the  flue  (/;  this  steam 
flue  has  a  damper  to  shut  it  when  it  is  not  wanted, 
represented  in  the  section  ;  and  the  smoke  flue  has 
also  a  damper,  to  be  shut  when  the  oven  is  sufficiently 
heated.  A  small  pan  is  sometimes  put  over  the  fire- 

place for  heating  water.  In  using  coal,  some  manage- 
ment is  requisite  to  burn  away  the  soot,  which  at  first 

adheres  to  the  inside  of  the  oven,  and  blackens  it; 

but  when  the  fire  gets  clear  this  soot  is  burnt  away,  and  the  oven  is  quite  clean. 

V//>/////v//y,,/M///'_M. 
1 
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4344.  Fig.  622.  exhibits  the  plan.  A,  and  section,  B,  of  another  construction  of  oven  to  be 
heated  with  coal.  —  In  this  the  fire  is  made  on  a,  a  small  move- 

able grate,  made  in  form  of  a  garden  pot,  placed  in  a  hole  in  the 
middle  of  the  floor,  supplied  with  air  from  beneath.  When 
the  oven  is  heated,  this  grate  is  to  be  lifted  out  with  the  fire,  and 
the  aperture  covered  with  an  iron  cover.  The  shuation  of 
the  flue  is  the  same  as  in  the  last  construction.  This  plan  has 
the  advantage  of  being  easily  cleaned  out. 

The  kind  of  coal  which  answers  best  for  heating  the  oven  is 
that  which  is  called  swift  in  burning.  Scotch  coal  is  tlierefore 
excellent.  When  Troonc  coal  can  be  procured,  it  is  always  to 
be  preferred.  The  fire-place  has  double  doors,  which,  of  course, 
are  of  iron. 

434.5.  The  common  brick  oven  for  baking  heated  with  wood  is  the 
cheapest,  simplest,  and  most  durable,  and  consequently  the  fittest 
for  cottages  or  small  houses  in  the  country,  particularly  where 
there  is  plenty  of  wood,  or  faggots  to  burn.  When  properly 
heated,  it  is  superior  to  any  other,  and  possesses  what  bakers 
term  a  "  soaking  heat,"  that  is,  a  uniform  lasting  heat,  that 
penetrates  the  bread  perfectly  ;  but  in  numerous  situations,  par- 

ticularly in  towns,  they  are  scarcely  admissible,  and  likewise 
wnere  wooa  is  scarce  or  expensive. 

4346.  Iron  ovens  are  therefore  frequently  more  convenient,  and  even  more  economical. — 
There  are  many  persons  who  imagine  that  it  is  quite  impossible  to  bake  bread  and  pastry 
well  in  an  oven  of  iron ;  but  this  opinion  arises  from  want  of  experience.  It  must  be 
observed  that  much  more  skill  is  required  in  fitting  up  and  managing  an  iron  oven  than 
a  brick  one  ;  but  when  the  former  are  fitted  up  in  a  proper  manner,  and  persons  under- 

stand the  method  of  using  them,  they  answer  the  purpose  very  well,  and  have,  at  the 
same  time,  many  advantages  in  baking  on  a  small  scale. 

The  brick  oven  is  a  long  time  in  heating,  and  when  used  only  once  or  twice  a  week  it 
is  difficult  and  tedious  to  bring  it  to  that  state  which  bakers  consider  to  be  the  right 
degree;  and  without  that  the  bread  will  be  imperfectly  baked;  whereas  iron  ovens  are 
soon  heated,  although  the  heat  is  more  liable  to  be  unequal,  and  requires  more  care  in  the 
management  of  it. 

Small  iron  ovens,  very  convenient  for  families,  are  usually  now  attached  to  kitchen 

ranges,  and  will  be  described  under  "  kitchen  furniture  ;"  though  these  seldom  answer  for 
baking  bread  :  others  are  made  of  a  portable  kind ;  but  the  best  iron  ovens  are  fixed  up 
separate  on  purpose  for  baking  bread  and  pastry.  It  is  essential  that  the  circulation  of 
the  smoke  and  heat  should  go  all  round  the  oven  ;  and  when  the  fire  is  below,  they  are 
apt  to  be  hotter  at  the  bottom  than  at  the  top.  To  defend  the  bottom  from  too  great 
heat,  it  is  frequently  necessary  to  put  a  piece  of  tile  or  fire-stone,  or  a  tray  with  sand,  on 
the  bottom  of  the  oven. 

4347.  The  simplest  kind  nf  oven  is  a  metal  pot  or  kettle,  inverted  and  covered  with  live  coals.  In  new  set- 
tlements, like  those  in  Canada,  the  most  simple  contrivances  are  often  the  most  desirable,  as  being  the  most 

easily  put  in  practice  in  the  infant  state  of  society;  and  many  a  valuable  hint  may  be  borrowed  from  the 
make-shifts  which  necessity  suggests.  When  an  oven  is  not  attached  to  the  house,  and  there  is  no  conve- 

nience for  constructing  one  within  doors,  the  oven  is  sometimes  made  out  of  doors,  and  wholly  detached  from 
tlie  dwelling.    They  are  built  of  clay,  somewhat  in  the  form  of  a  l.irge  bee.hive,  and  placed  like  it  upon  four 
f)osts  stuck  in  the  earth  ;  and  whenever  these  ovens  are  not  prepared,  the  bread  is  baked  upon  the  hearth  in 
arge  iron  pots,  called  Ijalce-kctUes.  A  fl.it  iron  plate,  from  fifteen  inches  to  two  feet  in  diameter,  is  first 
heated,  by  burning  fuel  on  it,  or  by  .my  other  nieiins.  It  is  then  swept  cle.m,  and  a  little  flour  is  sprinkled  over 
it,  to  prevent  the  bread  from  adhering.  An  iron  kettle  is  then  placed  over  this,  with  its  mouth  downwards, 
and  a  fire  is  kindled  upon  its  bottom  ;  the  sides  being  also  surrounded  by  fire.  The  heat  of  this  fire  striking 
downwards  through  the  kettle  bakes  the  bread,  pastry,  meat,  or  whatever  m.ay  be  required.  This  mode, 
like  confined  ovens,  does  not  admit  of  any  escape  of  steam  ;  which,  in  some  c.ises,  is  an  .advantage,  in  others, 
the  contrary.  The  time  necessary  for  t)aking  can  be  determined  only  by  experience ;  but  two  hours  is  that 
which  bread  usually  requires  in  a  common  oven. 

-tS-IH.  Obxcrvntions  on  bnkiri/*  7itent  and  pastry  will  be  given  in  the  description  of  the  processes  of  cookery. 
4.'H!).  To  hake  property  requires  attention  to  several  cirrnnjstnnces  Tlte  heat  of  the  oven  must  be  Ju^t sufficient,  otherwise  the  bread  will  not  be  well  baked.  If  the  heat  is  not  enough,  the  bread  will  be  soft  and 

wet,  or  pastv ;  and  if  tlie  oven  be  over  hot,  it  will  form  too  hard  a  crust,  which  will  lock  up  the  w.ater  in  the 
bread,  or  this  will  be  burnt.  To  ascertain  when  it  is  heated  just  enough  demands  considerable  pr.ictico. 
There  are,  however,  several  signs  which  may  he  observed  to  assist  the  operator.  Some  try  the  heat  by  put- 

ting in  a  green  vcsgetable  :  if  this  is  scorched,  the  oven  is  too  hot ;  but  the  best  method  is  to  sprinkle  some 
flour  upon  the  floor  of  the  oveu  ;  if  this  takes  fire,  or  is  hnrnl  bl.ark  quickly,  the  oven  is  heated  too  much,  and 
must  be  suffered  to  cool ;  when  the  heat  is  proper,  the  flour  should  only  turn  black,  without  taking  fire. 
Every  kind  of  flour  is  not  proper  for  this  test :  old  flour  will  burn  with  a  heal  that  will  scarcely  bl.arken  new 
flour,  and  will  therefore  lead  to  an  error.  Tlie  newest  flour  is  the  most  proper  for  trying  the  heat  of  the 
oven',  lixpcriencod  bakers  form  an  opinion  of  the  proper  heat  of  the  oven  from  the  apneiirauce  of  the  brick, work  in  the  arched  roof ;  when  that  is  sulficiently  hot,  it  has  burned  aw.ay  the  soot  whicli  lodged  upon  it  when 
the  fire  wa«  first  kindled,  .and  has  become  quite  clean.  Also,  if  the  point  of  a  stick  be  placed  on  the  heated 
bricks,  it  will  t.ake  fire,  and  by  rubbing  the  charcoal  will  make  a  black  mark ;  but  this  mark  will  disappear 
instiintly  by  being  burnt  ofl'  if  the  bricks  .are  sufficiently  hot. 4:i.')0.  Experiments  have  been  made  to  ascertain  what  is  the  acttial  degree  of  heal  in  a  baker  s  oven,  when  nt 
for  baking  Ijread  ;  .ind  It  has  been  stated  to  be  about  270°,  which  is  above  the  heat  of  boiling  water.  The 
b.ikcr's  ovvn  has  .i/rordcd  some  remarkable  fuels,  dcmonstrnllve  of  what  the  human  constitution  is  capable  of 
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,  enduring,  and  likewise  of  one  of  the  properties  of  .lir.  The  Germ.in  ovens  are  too  deep  from  the  front  to  the 
farther  end  to  allow  of  arranging  the  loaves  conveniently  ;  and  it  is  a  common  practice  in  Germany  for  girls 

!  to  go  into  the  ovens,  and  stay  for  a  few  minutes  to  arrange  the  bread.  The  reason  why  this  great  lieat  is 
inot  felt  so  much  as  might  be  supposed,  is  because  the  feet  are  cosed  in  flannel,  and  also  because  air  does  not 
.'p;irt  with  its  heat  so  readily  as  solid  bodies. 

4351.  The  shapes  given  to  bread  are  extremely  various  ;  and  this  is  a  matter  of  some  importance,  as  the 
equality  sometimes  depends  iu  a  great  measure  upon  it.  The  common  shape  of  the  loaves  nifide  by  the  baker 
r  in  England  is  nearlv'  cubical,  but  rather  a  short  prism  with  six  unequal  sides,  a  form  which  is  produced  by  the rmode  of  halving.  The  dough  is  first  made  into  the  form  of  two  thick  cakes,  and  these  are  pressed  together  by 
:  the  baker's  elbow,  wliich  is  the  cause  of  the  deep  indent  seen  on  the  top  of  the  loaf.    The  loaf  is  thus  nearly of  a  globular  form  ;  and,  as  they  are  placed  in  mutual  contact  in  the  oven,  by  their  swelling  they  press  against 
.  each  other,  and  produce  flattened  sides ;  in  consequence,  sometimes  they  do  not  separate  very  readily  where 
i  they  ought ;  and  one  of  the  alleged  uses  of  the  alum  is  to  facilitate  this  separation.  One  of  the  reasons  for 
[  packing  the  English  bread  so  close  together  in  the  oven  is  that  they  may  take  up  little  room  ;  and  another, 
:  that  they  may  lose  as  little  in  weight  as  possible,  in  consequence  of  which  the  quantity  of  crust  is  small ;  and 
!  this  kind  of  bread  is  often  not  sufficiently  baked.  In  the  English  common  loaves,  the  sides  where  they  are  in 
ccontact  with  each  other  have  no  crust ;  and  the  upper  crust  differs  from  the  lower  from  this  circumstance: 
—  the  heat  which  ratiiates  from  the  brickwork  which  forms  the  top  of  the  oven,  and  which  is  conveyed  by  the 
t  hot  air  from  the  furnace,  is  greater  than  that  which  is  given  out  by  the  tiles  on  which  the  loaves  rest.  Several 
^  other  shapes,  however,  have  been  lately  introduced  by  our  bakers ;  and  these  are  baked  without  being  in 
^  contact  in  the  oven,  by  which  the  crust  is  increased. 

4352.  The  imperjeclbaking  which  we  often  see  inbakers'bread\s,naAou\>t,ovi'mg  to  the  present  law  which  fixes :  the  weiglit  of  the  loaf.  The  loss  of  weight  is  variable  according  to  the  quality  of  the  flour.  In  receiving  bread 
!  from  bakers  in  a  hot  state,  there  is  sometimes  a  loss  of  five  per  cent,  from  evaporation  ;  for  this  reason  parish 
:  bakers  always  send  in  their  bread  hot  to  the  workhouse  when  they  can.  The  average  loss  of  weight  in  baking 
i  is  about  one-eighth  of  the  whole.  Formerly  we  had  peck  loaves  weighing  l71bs.6oz,;  half  pecks,  8  lbs.  Uoz.; 
I  quarterns,  4  lbs.  fi  oz. ;  and  half  quarterns,  2  lbs.  2ioz.  At  present  the  loaf  nearest  to  the  old  quartern  is  the 
J  4  lb.  loaf;  if  this  proves  1  oz.  lighter,  the  baker  is  liable  to  a  penalty  ;  hence  the  baker  is  tempted  to  under- t  bake. 

4353.  An  oven  for  baking  bread,  heated  by  high  pressure  steam,  has  been  made  ;  but  this  was  upon  a  large 
•  scale  for  a  public  company,  and  as  it  is  not  applicable  to  domestic  purposes,  it  is  unnecessary  for  us  to I  describe  it. 

4.354.  Baking  by  hoi  water  has  also  been  attempted.  To  efTect  this,  the  hermetically-sealed  tubes,  filled 
1  with  water  heated  to  300°  and  upwards,  have  been  used  on  the  plan  of  Mr.  Perkins  ;  but  this  mode  must  like- 
I  wise  be  evidently  of  very  limited  application. 

Sect.  X. 

BREAD  M.<VDE  OF  THE  MIXTURES  OF  VARIOUS  GRAINS. 

4355.  Though  wheat  is  the  most  valuable  of  the  varieties  of  corn,  yet  it  cannot  be  ciil- 
I  tivated  in  very  high  latitudes,  and  demands  a  rich  soil  with  plenty  of  manure ;  whereas 
1  some  other  kinds  of  grain,  as  barley,  oats,  and  rye,  will  grow  on  comparatively  poorer 
;  soils,  and  may  be  raised  at  a  cheaper  rate;  these  grains  will,  therefore,  necessarily  continue 
to  supply  the  bread  of  northern  nations.  But  even  in  many  parts  of  Britain  wheat  cannot 
be  successfully  cultivated  ;  and  the  crops  are  liable  to  fail  through  bad  seasons,  or  other 
unfavourable  circumstances.  The  employment  of  other  grains  also  for  bread  is,  there- 

fore, desirable ;  and  many  endeavours  have  been  made  to  combine  together  the  produce 
of  several  farinaceous  substances,  so  as  to  obtain  results  that  cannot  be  had  from  any  one 
of  them  singly.  It  is  important  to  record  some  experiments  of  this  kind,  as  well  as  the 
practices  of  different  times  ;  and  we  shall  describe  several  varieties  of  bread  which  have 
been  found  useful. 

4356.  Bread  of  potatoes  with  wheat  flour.  —  In  describing  bread  made  by  professed 
bakers  (Sect.  IV.),  we  stated  their  practice  of  mixing  some  potatoes  with  their  flour  ;  but 
what  we  are  now  about  to  mention  is  bread  made  of  potatoes  with  only  flour  sufiicient 
to  produce  the  necessary  fermentation.  In  describing  the  composition  of  potatoes,  we 
showed  that  their  farina  consisted  almost  entirely  of  starch  without  any  gluten  ;  and, 
since  the  latter  is  the  chief  ferment,  the  farina  of  potatoes  alone  cannot  be  made  into  fer- 

mented bread.  But  if  a  certain  portion  of  wheat  flour  be  added,  this  mixture,  worked 
into  dough,  will  rise  in  the  usual  manner,  the  fermentation  of  the  flour  being  commu- 

nicated to  the  whole  mass.  To  effect  this,  however,  equal  quantities  of  wheat  flour  and 
potatoes  are  necessary :  and  it  is  to  be  observed,  that  though  the  economy  may  be  con- 

siderable, and  the  bread  nutritious,  yet  it  is  much  inferior  to  that  of  wheat  alone,  as 
it  is  apt  to  crack  and  crumble,  and  grow  clammy  when  it  is  stale. 

4357.  A  sort  of  cakes  via;/  be  made  of  potato  flour,  without  mixing  ivith  any  other,  aa 
follows: — "  Its  adhesive  quality  does  not  admit  of  baking  or  kneading  unmixed  with 
meal  or  wheaten  flour ;  but  it  may  be  managed  in  this  manner.  A  small  wooden  frame, 
nearly  square,  is  laid  on  a  flat  pan  like  a  frying-pan  ;  this  frame  is  grooved,  and  so  con- 

structed that,  by  means  of  a  pressor  or  lid  introduced  into  the  groove,  the  cake  is  at  once 
fashioned  according  to  the  dimensions  of  the  mould.  The  frame  containing  the  farina 
may  be  almost  immediately  withdrawn  after  the  mould  is  formed  upon  the  pan,  because, 
from  the  consistency  imparted  to  the  incipient  cake  by  the  heat,  it  will  speedily  admit  of 
being  safely  handled.  It  must  not,  however,  be  fired  too  hastily,  otherwise  it  is  apt  to 
become  unpleasantly  hard,  and  unfit  for  mastication.  This  precautionary  measure  being 
observed,  it  will  be  found  that,  when  thoroughly  ready,  the  bread  of  jiotato  flour,  even 
unaided  by  any  foreign  ingredient,  will  eat  very  palatably.    It  might  then,  from  time  to 
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time,  be  soaked  for  puddings,  like  the  tapioca  ;  or  it  might  be  used  like  the  capada  cake, 
■which,  in  appearance,  it  so  much  resembles ;  that  is,  when  well  buttered  and  toasted,  it 
will  make  an  excellent  breakfast  appendage." —  Quarterly  Journal  of  Agriculture,  vol.  ii. p.  69.    It  is  to  be  observed  here  that  this  potato  bread  is  not  fermented. 

4358.  Potatoes  may  he  prepared  to  serve  the  purpose  of  bread,  by  simply  boiling  and 
cutting  them  into  thin  slices,  which  are  dried  thoroughly  by  a  gentle  and  equal  heat,  for 
which  purpose  steam  heat  answers  best.  They  may  be  close  packed,  and  carried  to  any 
distance,  or  preserved  for  any  length  of  time. 

M.  Parmentier  observes,  that  potatoes  contain  too  much  mucilage  in  proportion  to  their 
starch,  which  prevents  them  from  being  converted  into  good  bread ;  but  that  if  starch  be 
collected  from  ten  pounds  of  raw  potatoes  by  grating  them  in  cold  water,  and  agitating 
them,  and  the  starch  thus  produced  be  mixed  with  other  ten  pounds  of  boiled  potatoes, 
and  properly  subjected  to  fermentation,  like  wheat  flour,  it  will  make  good  bread. 

4359.  It  lias  been  justly  stated,  respecting  viaking  bread  from  potatoes,  that  though  that 
may  be  effected  by  various  processes,  and  more  especially  by  the  mixture  of  different 
sorts  of  flour,  yet  they  answer  the  purpose  of  food  equally  well,  plain  boiled  or  roasted, 
without  all  the  trouble  of  such  conversion. 

4360.  Potato  flour.  —  Sir  G.  Mackenzie,  in  the  "  Transactions  of  the  Highland  Society," 
observes  that  potato  flour,  boiled  with  milk  and  a  little  sugar,  forms  one  of  the  most 
palatable,  wholesome,  and  cheap  dishes  of  which  a  labouring  man  can  partake,  and  cannot 
be  too  sti'ongly  recommended  to  cottagers,  who  ought  always  to  convert  a  portion  of  their 
potato  crop  into  flour,  to  be  used  when  fresh  potatoes  cannot  be  got.  In  fact,  it  is 
potato  starch  that  very  nearly  resembles  arrow-root,  though  inferior,  and  at  all  events 
would  be  a  very  desirable  thing  to  have  in  a  cottager's  family  as  a  light  nourishing  food  in case  of  sickness. 

4361.  The  mamifacture  of  potato  flour  is  carried  on  to  a  considerable  extent  in  the 
neighbourhood  of  Paris,  and  the  flour  is  sold  at  a  price  considerably  higher  than  that  of 
wheat,  for  the  use  of  confectioners,  and  for  bakers  who  prepare  the  finer  sorts  of  bread,  as 
it  is  remarkably  white.  The  potatoes  are  washed  and  grated,  and  the  flour  or  starch 
separated  in  the  usual  way  of  making  potato  starch  ;  it  is  dried  on  shelves  in  a  room 
heated  by  a  flue,  and  afterwards  broken  on  a  floor  by  passing  a  cast-iron  roller  over  it ; 
it  is  then  passed  through  a  bolting  machine,  and  put  up  in  sacks  for  sale.  It  is  stated 
that  40,000  tons  of  potatoes  are  annually  manufactured  into  flour  within  a  circle  of 

eight  leagues  around  that  city.  —  Gardener^s  Magazine,  vol.  vi. 
4362.  A  mill  for  grinding  potatoes  was  invented  by  M.  Beaume.    This  miU,  _/?^.  623., 

consists  of  two  graters,  made  of  sheet  iron,  punched 
with  holes  ;  an  outer  one,  a,  cylindrical,  and  an  inner 
one,  b,  conical ;  the  bars  made  by  punching  point 
towards  each  other,  and  grind  the  potatoes  which  are 
put  into  the  hopper  above,  and  fall  between  the  two 

^i=i=^-iK.^==^  graters,  the  inner  grater  being  made  to  revolve  by  the 
^  ^)  ̂   handle,  c.  When  the  potatoes  are  ground,  they  fall 
y^^^~^i\^^^^  through  at  the  bottom  into  water  contained  in  the  large 

vessel,  d  e,  in  which  the  graters  stand  upon  three  feet. 
By  this  contrivance,  which  is  so  simple  that  it  might 
be  made  by  any  country  smith  and  carpenter,  potatoes 
may  be  ground  very  expeditiously  for  starch,  flour,  or 
any  other  purpose. 

4363.  J  new  species  of  bread  /las  been  made  in  Paris,  composed 
of  potatoes  or  pot.ito  ilour,  and  a  small  qu.mtity  of  the  gelatine 
procured  from  bones.  This  is  said  to  be  as  nutritive  as  wheaten 
bread,  and  much  less  expensive.  Biscuits  have  also  been  made 
upon  the  same  plan.  There  can  be  no  doubt  that  it  will  be  nutri- 

tive and  wholesome ;  but  we  would  not  hazard  any  opinion  upon 
its  comparative  merits  until  it  has  been  more  tried.  It  might  cer- 

tainly, among  others,  be  occasionally  a  useful  resource. 

4364.  Potatoes  have  been  made  to  keep  by  converting  them  into  a  kind  of  vermicelli. 
The  potatoes  are  boiled  or  steamed,  and  their  pulp  forced  through  a  cullender  fitted 
with  a  piston  and  cylinder ;  the  pulp  when  it  comes  out  is  dried,  and  may  be  ground, 
or  used  as  vermicelli. 

4365.  Bread  made  of  barley-meal  is  considerably  improved  by  the  addition  of  wheat 
flour.  It  is  always  best  to  set  the  sponge  with  wheat-flour  altogether,  as  barley-nieal  does 
not  ferment  readily  with  yeast,  and  to  add  the  meal  when  the  dough  is  about  to  be  made. 
Tills  bread  requires  longer  time  to  bake,  and  a  greater  heat  than  wheat-bread.  It  is  much 
used  in  Yorkshire,  and  also  in  Devon,  and  by  the  miners  in  Cornwall. 

The  following  receipt  is  from  the  reports  of  the  Board  of  Agriculture :  —  "  Mix  two  bushels  of  wheat-flour, 
extracting  only  a  very  small  quantity  of  the  coarser  sort  of  bran.  Add  one  bushel  and  three  quarters  of 
barley-mcal .   Make  this  into  dough,  with  salt,  yeast,  and  warm  water,  and  bake  for  three  hours  and  n  half," 

Fig.  623. 



r:HAP.  III. THEORY  OF  BREAD-MAKING. 
76.5 

4366.  Bread  made  of  rye  and  ivheut.  Equal  quantities  of  wheat  and  rye-flour,  made 
iiind  baked  in  the  usual  way,  make  very  good  and  cheap  bread. 

4367.  Bread  of  wheat  and  turnips.  Mix  equal  quantities  of  wheat-flour,  and  turnips 
joiled,  mashed,  and  having  the  -water  well  squeezed  out.  Make  the  dough  in  the  usual 
vay,  and  bake  it  a  considerable  time.  This  kind  of  bread  was  made  in  England  in  a  time  of 
■.carcity,  in  1629,  and  again  in  1693.  It  has  a  peculiar  taste,  by  no  means  disagreeable  ; 
;t  is  as  light  and  white  as  wheaten  bread,  and  should  be  kept  twelve  hours  before  it  is 
ut,  when  the  smell  and  taste  of  the  turnip  will  scarcely  be  perceptible.  —  Phil.  Trans. 

iZJarrots  and  parsnips  may  be  treated  in  a  similar  manner  with  turnips.  Also,  mixtures 
iiuay  be  made  of  wheat  with  oats,  buckwheat,  or  any  other  farinaceous  substance  ;  all  these 
naiay  be  fermented,  as  wheat-flour  contains  the  principles  necessary  for  fermentation. 

4368.  Rice  bread.  In  this  country  rice  is  rarely  made  into  bread  l>y  itself,  though  it  may  be,  by  the  follow- 
ng  process  :  —  Let  a  sufficient  quantity  of  rice-flour  be  put  into  the  kneading  trough  ;  at  the  same  time,  boil 
I  due  proportion  of  water  in  a  cauldron,  and  throw  in  a  small  quantity  of  ground  rice,  which  must  be  boiled 
nitil  the  decoction  forms  a  thick  viscous  substance,  which  is  pouretl  upon  the  flour,  and  the  mass  is  kneaded 

«vith  a  mixture  of  salt  and  yeast.  The  dough  is  then  covered  with  a  warm  cloth,  and  left  to  rise.  As  the 
ermentation  proceeds,  the  dough,  which  at  first  was  fii  m,  becomes  almost  fluid,  and  seems  totally  incapable 
■>f  being  moulded  by  the  hand  :  to  prevent  the  inconvenience  and  loss  which  would  ensue  from  its  spreading, 1 1  tin  box  Is  prepared,  with  a  handle  long  enough  to  reach  the  end  of  the  oven  ;  a  little  water  is  poured  into  it, 
and  it  is  then  filled  with  dough,  over  which  are  laid  some  cabbage  leaves,  and  a  covering  of  paper.  The  box 
•  s  deposited  for  a  short  time  in  the  heated  oven,  and  then  suddenly  reversed,  so  that  the  dough  retains 
-■ts  place  in  the  mould,  and  is  converted  into  a  loaf  of  the  same  form.  The  bread  is  of  a  fine  yellow  colour,  as 
f  it  had  eggs  in  it,  and  is  very  agreeable  to  the  taste  ;  but  it  must  be  eaten  while  fresh,  as  it  loses  much  of  its 

ilavour  on  becoming  stale.    This  bread  is  also  useful  to  put  into  soups. 
4369.  lii'cet  when  made  into  bread,  is  more  Jreqnently  mixed  with  some  other  grain.  Tlie  following  are  modes n  which  it  has  been  so  employed  with  advantage  :  — 
1 .  The  Americans  make  bread  with  it  in  this  manner.  The  rice  is  thoroughly  cleansed  by  pouring  water 

jjipon  it  and  stirring  it,  the  water  being  changed  occasionally  until  all  impurities  are  washed  away.  The  water 
>s  then  drawn  oft",  and  the  rice,  while  yet  damp,  is  bruised  in  a  mortar  ;  it  is  then  dried  and  passed  through  a kiair  sieve.    The  flour  thus  obtained  is  generally  kneaded  with  a  small  quantity  of  Indian-corn  meal,  and  is 
joiled  until  it  has  acquired  a  thickish  consi.stence  ;  sometimes  boiled  potatoes  are  added.  The  mass  is  fer- 
nented  either  with  leaven  or  yeast,  and  the  dough  is  then  baked  iu  pans.  The  bread  thus  prepared  is  re- 
juted  to  be  light,  wholesome,  and  agreeable  to  the  palate. 
2.  Let  a  quarter  of  a  pound  of  rice  be  boiled  until  it  be  quite  soft ;  leave  it  to  drain  on  the  back  part  of  a 

tieve,  and  when  cool,  mix  with  it  three  quarters  of  a  pound  of  wheat-flour,  a  spoonful  of  yeast,  and  two  ounces 
')f  salt.  Let  it  stand  for  three  hours  to  ferment,  then  knead  it  very  thoroughly,  and  roll  it  in  as  much  wheateu lour  as  will  give  to  the  exterior  sufficient  consistency  to  allow  of  its  being  conveniently  deposited  in  the  oven. 
vVfter  baking  an  hour  and  a  quarter  it  will  form  a  loaf  of  good  white  bread,  weighing  one  pound  fourteen )unces. 

3.  To  one  peck  of  wheat-flour  add  half  a  peck  of  rice  flour;  let  them  be  mixed  and  kncided  with  salt, 
■'east,  and  warm  water,  in  the  usual  manner.    Divide  the  mass,  when  fermented  and  duly  risen,  into  eight oaves,  and  bake  them. 

4.  Boil  a  peck  of  rice  until  it  becomes  soft ;  let  it  stand  all  night  in  a  pan,  and  it  will  be  found  greatly  dis- 
ended.    Let  a  peck  of  potatoes  be  boiled,  skinned,  and  mashed  to  a  pulp.    Knead  them  .while  hot  with  the 

.•ice  and  a  peck  of  wheat-flour  ;  then  add  a  suHicient  quantity  of  yeast  and  salt,  and  leave  the  dough  to  fer- nent :  the  mass  may  be  divided  into  loaves,  and  baked  in  the  usual  manner. 
4370.  Bread  made  of  rice,  potatoes,  and  wheat-flour.  Boil  some  rice  till  it  is  soft,  and  let  it  remain  some 

:ime  afterwards  to  swell.  Boil  an  equ.al  quantity  of  potatoes,  peel  and  mash  them,  and,  while  hot,  knead 
ihem  up  into  dough  with  the  rice,  and  the  same  quantity  of  wheat-flour  as  of  rice  ;  add  yeast  and  salt  j'let  the lough  rise,  and  bake  in  the  usual  way. 

4371 .  Although  we  have  already  described  rice  as  one  of  the  materials  of  which  bread  is  occasionally  made, 
let,  as  this  is  not  the  mode  in  which  that  substance  is  usually  employed  as  food,  its  great  importance  demands 

J  i  few  further  remarks,  which  are  chiefly  extracted  from  the  "  Household  Almanac  and  Year  Book  "  for  1837. 
'  Rice  constitutes  the  principal  aliment  of  millions  in  India,  who  are  supported  by  it  in  health  and  vigour  •  and 
loiany  probably  live  and  die  without  ever  having  tasted  more  substantial  food.  It  is,  perhaps,  o'ne  of  the l:heapest  aliments  which  can  be  obtained  in  this  country  ;  and  though  some  persons  imagine  that  it  is  not mfficicntly  nutritive,  that  opinion,  upon  trial,  is  found  to  be  erroneous.  Some  objection  is  raised  to  its  use  on 
icount  of  its  insipidity,  but  this  is  easily  corrected  by  the  addition  of  a  little  spice,  milk,  suet,  or  sug.ar.  With .iiilk  and  sugar  it  makes  excellent  puddings.  It  can  be  employed  as  thickening  in  soups,  or  mfiy  be  stewed ivith  meat,  bacon,  or  any  other  seasoning.  In  experiments  made  at  the  Foundling  Hospital,  in  17!)5,  it  was ihown  that  rice  can  go  much  further  than  flour  for  the  same  price,  when  made  into  puddings.  Several  cir- .-umsUnces,  however,  require  to  be  attended  to  in  cooking  it.  It  is  essential  that  it  should  be  done  till  it  is .quite  soft,  yet,  if  brought  to  table  by  itself,  that  not  a  drop  of  water  be  seen  with  it. 

4372.  Bread  made  of  oatmeal  and  vhcnt.  The  following  has  been  recommended  as  a  good  and  economi- 
:^al  bread  :  —  Add  a  peck  of  oatmeal  to  the  same  quantity  of  seconds  flour,  and  half  a  peck  of  potatoes  skinned and  washed  ;  knead  it  up  into  a  dough  with  yeast,  salt,  and  warm  milk  ;  make  it  up  into  loaves  and  bake  as 
usual.    Oatmeal  and  rice  may  also  be  made  together  into  bread.  ' 4373.  Maize  or  Indian-corn  bread.  In  North  America  maize  is  the  principal  corn,  and  bread  made  from it  is  extensively  eaten  in  the  United  States,  as  well  .as  in  many  parts  of  Europe.  Meal  from  maize  is  made into  luifermented  cakes  in  the  same  manner  as  those  from  barley  ;  but  the  late  Mr.  William  Cubbctt  who 
had  considerable  experience  of  its  qu.alities,  directs  thata  mixture  should  be  made  of  one-third  maize  am'ltwo- thirils  wheat  or  rye.  "  Set  your  sponge,"  he  says,  "  with  the  wheat  flour  only.  As  soon  ,as  you  have  done that,  put  the  w.ater  (warm  water  in  cold  weather,  and  cold  in  hot  weather)  to  the  corn-flour,  .and  mix  the  flour up  with  the  water,  and  there  let  It  be  for  the  present.  When  the  whe.at  sponge  has  risen,  and  has  fallen  .again, lake  the  wetted-up  corn-flour  and  work  it  with  the  wheat  sponge,  and  with  the  dry  wheat-flour  that  li.as  been I  round  the  sponge.  Let  the  whole  remain  ferineutuig  together  for  about  half  an  hour,  and  then  make  up  the loaves,  and  put  them  in  the  oven." 

4374.  Buck-wheat  is  capalile  of  ({ffbrding  human  food  very  wholesome  and  nutritions.  In  many  parts  of 
'  the  Continent  it  is  so  employed,  as  in  France  and  Tuscany^  mixed  with  liarley  and  made  into  bread  ;  in  Ger- many it  H  u.sed  in  puddings.  This  gr.ain  is  covered  with  a  hard  black  triangular  husk,  of  which  it  is  deprived by  an  oper.ation  previous  to  grinding.  This  is  cfli-cted  by  high-drying  the  gr.ain,  either  bv  the  sun's  rays  or bv  the  heat  of  a  kiln,  and  alterw.ards  by  running  it  slightly  through  the  mill-stones.  The  luisks  are  then blown  aw,ay  by  a  winnowing  machine,  and  the  grain  is  ground  in  the  same  manner  as  wheat.  To  convert  it into  bread,  a  gallon  of  water  is  boiled,  and,  by  degrees,  a  peck  of  buck-wheat  flour  i.«  added,  constantly  stirrinc :it  to  prevent  lumps  from  forming,  till  the  whole  is  formed  into  the  consisti'iice  of  a  thick  hatter.  Some  salt IS  added,  and  the  mass  is  boiled  lor  .an  hour  and  a  lialf.  A  quantity  of  this,  suincieiit  for  a  cake,  is  then  poured 
Into  an  iron  kettle  hanging  over  the  fire,  In  which  it  is  baked,  taking  care  to  turn  it  I'requently  to  nrevpiit burning.  An  excellent  mixed  bread  is  made  in  Ungland  by  the  .addition  of  a  peck  of  wheat-flour  to  the  ahiiv,. 
mentioned  quantity  of  buck-wheat.  Alter  the  latter  has  been  made  into  batter,  jind  cooled  down  to  blood  lu-it 
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it  may  be  poured  into  the  trougli  containing  tlie  whcat.ftour  and  yeast :  being  tliere  well  kneaded,  it  sliould 
stand  twoliours  to  prove,  divided  Into  loaves,  and  bailed  rather  longer  in  the  oven  tlian  for  wheat  bread  alone. 

The  Tartars  prepare  an  excellent  food  from  bucli-wlieat  in  a  mode  tiiat  miglit  be  applied  upon  occasion  to 
other  species  of  grain,  where  a  mill  and  the  other  necessary  apparatus  cannot  be  had.  Tliey  first  steep  the seed  well  in  cold  water,  and  then  put  it  into  saclis  to  drain  for  ten  or  twelve  hours  :  after  it  has  been  tlius 
swelled,  it  is  well  dried  over  a  slow  fire  in  iron  pans,  when  the  husks  crack  and  split.  The  kernel  or  flour  is 
then  easily  separated  from  the  liusks  by  beating  it  in  a  wooden  mortar,  and  sifting  separates  the  fine  flour. 

Sect.  XI. 

FAHINACEOtrS  SUBSTANCES  WHICH  ARE  USED  IN  VARIOUS  PARTS  OF  THE  WORLD 
INSTEAD  OF  BREAD  ;  TOGETHER  WITH  OTHERS  WHICH  MIGHT  BE  OCCASIONALLY 
EMPLOYED  IN  TIMES  OF  SCARCITY 

437.5.  It  may  be  useful  to  know  all  the  plants,  either  in  this  countiy  or  abroad,  which 
are  capable  of  supplying  us  with  farinaceous  matter  fit  for  food,  with  the  view  of  intro- 

ducing such  of  them  as  we  have  not  noticed,  thus  increasing  our  resources  against  times 
of  scarcity,  which,  although  they  rarely  occur,  are  not  altogether  beyond  our  experience. 

It  is  likewise  desirable  to  be  acquainted  with  the  various  substitutes  for  bread,  which 
are  employed  in  our  colonies,  and  in  other  parts  of  the  world. 

4376.  In  many  parts  of  the  tropical  regions,  the  climate  or  the  soil  does  not  admit  of  the 
cultivation  of  corn  of  any  kind  ;  and  in  those  places  nature  has  supplied  the  inhabitants 
with  other  plants  which  afford  a  food  nearly  analogous  to  bread.  Of  these,  the  tribe  of 
palms  are  some  of  the  most  useful  of  the  tropical  trees,  affording  not  only  an  agreeable 
shade,  but  also  an  abundance  of  nutriment.  The  stem  or  wood  consists  of  bundles  of 
fibres,  interspersed  through  a  pithy  substance  that  in  some  species  is  highly  farinaceous, 
and  which,  when  extracted  by  a  simple  process,  constitute  our  sago,  arrow-root,  and 
similar  articles  of  food. 

4377.  In  die  enumeration  of  some  of  the  principal  vegetablcsfrom  which  nature  supplies  man 
with  abundance  of  food  almost  ready  prepared,  in  regions  deprived  of  the  cerealia,  whether 
from  the  heat  of  the  climate,  or  the  aridity  or  rocky  nature  of  the  soil,  we  may  perceive 
the  bounty  of  Providence  to  the  human  race,  before  it  had  extended,  probably,  to  those 
parts  of  the  earth  where  the  cultivation  of  our  faculties  is  more  demanded.  It  would 
indeed  be  curious,  but  departing  too  far  from  our  subject,  to  consider  the  numerous 
natural  productions  which,  in  the  sultry  regions,  render  effort  less  necessary,  and  thus,  in 
fact,  deprive  man  of  the  motives  for  progression.  Safe  under  the  shade  of  the  banyan 
tree,  architecture  could  never  have  commenced,  or  if  it  had,  the  bamboo  and  the  palm 
would  have  rendered  the  construction  of  a  habitation  a  matter  of  little  difficulty.  Inde- 

pendently of  delicious  fruits,  as  the  plantain  and  banana,  numerous  bread  trees  present 
themselves  ;  in  Africa  there  is  an  excellent  butter  tree,  and  Humboldt  describes  the  cow 
tree  of  Cumana,  which,  though  growing  upon  a  rock,  affords,  when  its  stem  is  pierced,  a 
flow  of  delicious  vegetable  milk,  which  the  natives  collect  and  cari-y  home  to  their  children. 
Then  for  furniture  they  have  barks  to  serve  as  baskets,  leaves  that  fold  up  for  umbrellas, 
and  others  that  require  little  to  transform  them  into  hats,  with  numerous  fibres  ready 
made  for  thread  and  ropes.  Little  that  is  essential  seems  to  be  wanting  for  the  support  of 
man  ;  yet  is  all  this  surpassed  among  more  northern  nations  where  nature  has  been  less 
bountiful,  through  industry  and  art,  the  result  of  intellectual  improvement. 

4378.  Macaroni  is  a  favourite  food  in  Italy,  particularly  among  the  Neapolitans,  by 
whom  it  may  be  considered  as  their  staff  of  life.  It  is  prepared  in  the  following  manner, 

by  a  very  simple  process.  The  best  wheat  is  made  into  a  paste  by  the  smallest  quantity 
of  water,  and  as  this  is  too  hard  and  consistent  to  be  kneaded  with  the  hand,  the  fol- 

lowing contrivance  is  resorted  to.  A  wooden  pole,  about  fourteen  feet  long,  is  fastened  at 
one  end  by  a  chain  to  a  strong  post  fi.xed  in  the  ground,  so  as  to  be  moveable  up  and 
down  like  a  lever,  the  paste  being  placed  under  one  end.  Two  men  take  hold  of  the  other 

end  of  this  pole,  and  by  elevating  and  depressing  it  alternatelj^  and  moving  a  little  from 
side  to  side,  they  work  the  paste  very  thoroughly,  the  power  of  the  lever  being  very  great 

when  acting  in  this  manner.  When  the  paste  is  sufficiently  worked,  it  is  put  into  a  hollow 

cylindrical  vessel,  having  its  bottom  of  cast  iron,  and  pierced  with  holes  about  the  size  of  a 

goose-quill,  or  of  any  size  and  form  required.  A  piece  of  wood  that  exactly  fits  the  inside 

of  the  cylinder  is  forced  down  upon  the  paste  by  means  of  a  screw  turned  by  two  men, 
and  in  this  manner  it  is  forced  through  the  holes  in  the  form  of  the  hollow  tubes  in  which 

we  see  it.  The  macaroni  is  partially  b!>ked  as  it  issues  from  these  holes  by  a  fire  that  is 

placed  below  the  cylinder ;  and  as  it  descends  it  is  drawn  away  and  hung  on  rods  placed 

across  the  room,  where,  in  a  few  days,  it  dries  fit  for  use.  The  manufacture  of  macaroni 

appears  to  be  sufficiently  simple,  and  having  been  usually  brought  from  Genoa  and 

Naples  in  three  dillerent  sizes,  and  also  in  thin  plates,  it  was  formerly  sold  at  so  high  a 

price  as  to  be  seen  only  at  the  tables  of  the  rich  :  but  there  appears  no  rcas(m  why  it 

should  not  be  made  in  this  country  ;  and,  indeed,  we  are  informed  that  a  manufactorj-  of 

it,  as  well  as  of  vei  inicelli,  has  existed  in  White's  Row,  Spitalfields,  ever  smce  1730.  It  is 
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..'generally  brought  to  table  dressed  with  Parmesan  cheese  ;  it  is  likewise  used  in  thick- 
tening  soups  and  in  puddings.  Since  it  is  very  wholesome  and  nutritive,  it  appears 
ddesirable  that  it  should  be  brought  more  into  general  use. 

4379.  Vermicelli  is  a  preparation  very  similar,  and  of  Italian  origin ;  it  is  made  in  the 
ssame  way  as  the  last ;  only  to  the  paste  are  added  cheese,  yolk  of  eggs,  sugar,  and  saffron. 
TThe  name  means  little  worms,  from  its  form. 

4380.  Semolina  is  the  heart  of  a  kind  of  Italian  wheat,  called  gram  duro,  remaining  in 
igranules  like  coarse  sand,  that  resist  the  action  of  the  mill-stones,  which  are  soft,  blunt, 

'land  not  set  very  close.  It  is  imported  for  making  the  best  vermicelli,  and  is  also  used  in >soups,  and  may  be  purchased  at  some  of  the  Italian  shops.  It  is  called  also  soojee  :  and  a 
sstill  smaller  kind,  called  semoletta,  is  sifted  out  of  the  other. 

4381.  The  polenta  of  the  Italians  is  made  from  maize,  by  roasting  it  when  half  ripe. 
4382.  Fictitious  sago,  salep,  macaroni,  vermicelli,  semolina,  and  tapioca  are  manu- 

ffactured  from  potato  starch. 
4383.  Rice  boiled  to  a  kind  of  paste,  and  drawn  out  into  threads,  forms  a  transparent 

fsubstance  used  to  thicken  soups,  and  is  known  by  the  name  of  China  lock  soi/.  There  is 
aa  kind  that  is  opaque,  and  which  is  less  esteemed. 

4384.  Sago  is  the  produce  of  the  sago  palm  (S'ajius  farinifera,  hmn.),  yvhich  grows jspontaneously  in  the  East  Indies,  as  well  as  in  the  islands  of  the  Indian  Ocean  j  in  the 
IJatter  it  supplies  the  principal  farinaceous  food  of  the  inhabitants. 

The  part  which  affords  the  sago  is  the  pith,  and  to  procure  this,  the  body  of  the 
ttree,  when  it  is  full  gi-own,  is  sawn  into  pieces,  and  the  raw  sago  cut  out  and  put  into  a 
ttrough  with  water,  in  which  it  is  well  stirred  to  separate  the  flour  from  the  filaments. 
IThis  is  now  suffered  to  rest,  and  the  flour  or  meal  subsides  to  the  bottom.  The  water  is 
I  then  poured  off,  and  the  wet  flour  laid  upon  wicker  frames  to  dry.  To  form  it  into  the 
rround  grains  in  which  we  have  it,  the  sago,  when  moist,  is  passed  through  a  cullender, 
aand  rubbed  into  little  balls  like  small  shot,  and  then  thoroughly  dried.  A  single  trunk 
oof  the  tree  will  furnish  600  pounds  of  sago  ;  and  Mr.  Crawfurd  has  calculated  that  in  one 
aacre  of  ground  430  sago  trees  can  be  planted,  producing  120,500  pounds  of  sago.  The 
!  trees  require  seven  years  to  be  fit  to  cut  down.  Our  sago  has  sometimes  been  stated 
I  erroneously  to  be  the  produce  of  the  Cycas  circinalis,  or  revoluta,  but  that  yielded  by  the 
i  cycas  is  inferior  to  the  other  kind.  The  best  sago  is  of  a  slightly  reddish  hue,  and  readily 
(dissolves  in  hot  water  to  a  jelly,  but  differs  from  wheat  starch  in  being  likewise  soluble 
iin  cold  water.  A  superior  sort  is  imported  from  China  which  has  a  pearly  lustre 
;  Several  other  trees  yield  sago  besides  the  above,  but  in  less  quantity. 

4385.  Cassava. —  South  America  is  the  native  region  of  a  plant  of  this  name  (belong- 
ijng  to  the  tribe  of  Euphorbiacese),  and  the  roots  of  which  formerly  afforded  the  chief 
■sustenance  to  the  Indians  of  that  continent ;  it  is  still  extensively  used  there,  as  well  as i  in  the  West  Indies. 

There  are  two  varieties  of  cassava :  the  Jatropha  Manihot,  or  bitter  cassava ;  and  the 
.  Jatropha  Janipha,  the  sweet  cassava.  They  nearly  resemble  each  other,  and  both  are  used 
i  as  food.  The  first  in  its  natural  state  is  so  highly  poisonous,  that  the  Indians  employed  its 
j  juice  for  poisoning  their  arrows  ;  the  second  is  not  at  all  hurtful.  The  roots  of  the  bitter 
( cassava  are  nearly  of  the  shape  and  size  of  parsnips ;  and  to  prepare  them  they  are  grated, 
i  and  the  pulp  is  subjected  to  pressure  to  deprive  it  of  its  poisonous  juice,  which  is  of  a  milky 
( colour :  by  allowing  this  to  rest  a  white  starch  subsides,  which  is  separated  from  the  clear 
j  juice,  and  reserved  for  use  as  food.  What  remains  after  pressure  consists  of  the  same 
I  kind  of  starch  mixed  with  the  woody  or  fibrous  part  of  the  roots  ;  when  this  is  dried  by ( exposure  to  the  heat  of  a  fire,  it  is  poimded  and  sifted,  to  separate  the  fibrous  matter  from 
I  the  starch.  The  latter  is  made  into  dough,  which  is  formed  into  cakes  that  are  afterwards 
1  baked.  It  is  supposed  that  what  may  remain  of  the  poisonous  juice  in  the  starch  is 
•  volatilised  by  the  heat  employed.  The  original  inhabitants  of  America  had  employed I  this  process  for  the  preparation  of  cassava;  and  it  is  singular  that  they  should  have I  found  out  the  means  of  separating  an  excellent  food  from  a  substance  known  to  be  a 
:  malignant  poison.  The  sweet  cassava  plant,  of  which  bread  is  also  made,  is  free  from 
:  any  noxious  property ;  its  stalks  are  green,  whereas  those  of  the  bitter  cassava  are  rather 
'  of  a  purplish  hue. 

4380.  Cassava  bread,  though  not  relished  by  those  accustomed  to  wheaten  bread,  yet 
is  in  such  repute  with  some  Creole  families  who  have  settled  in  Europe,  that  they  have 
sometimes  been  at  considerable  trouble  and  expense  to  procure  it. 

4387.  Tapioca  is  made  from  the  finest  part  of  the  farinaceous  pith  of  Jatropha  Manihot, 
or  cassava  tree,  by  washing  the  root  and  preparing  a  fccula  or  starcli  from  it,  which 
when  dried,  is  sprinkled  with  a  little  water,  and  steamed,  so  as  to  form  irregular  massesj 
when  dried  in  the  sun,  or  on  plates  of  hot  iron ;  these  are  afterwards  broken  into  the 
small  grains,  in  which  form  we  have  it.  A  considerable  quantity  is  imported  from  Brazil, 
and  it  is  also  made  in  the  East  Indies.  It  is  extremely  nutritious,  and  forms  an  excellent 
food  for  children,  and  persons  whose  powers  of  digestion  are  weak. 
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"  No  amylaceous  substance,"  Dr.  Cliristison  observes,  "  is  so  much  relished  by  infants about  the  time  of  weaning ;  and  in  them  it  is  less  apt  to  become  sour  during  digestion 
than  any  other  farinaceous  food,  even  arrow-root  not  excepted." 

4388.  Arrow-root  is  a  well-known  very  nutritious  fecula,  obtained  from  the  roots  of 
the  Maranta  arundinacca,  or  starch  plant,  a  perennial  cultivated  in  the  East  and  West 
Indies.  Its  name  is  derived  from  another  plant  with  which  it  was  once  confounded, 
now  called  Apinia  galanga,  the  root  of  which  the  Indians  used  as  an  antidote  to  the 
poison  of  arrows.  The  rocfts  are  dug  up  when  they  are  about  a  year  old ;  and  after 
being  well  washed,  they  are  beaten  to  a  pulp,  which  is  again  washed  in  water,  to  separate 
all  the  tibrous  part  ;  after  being  passed  through  a  sieve  the  starch  is  suffered  to  settle, 
when  the  water  is  drawn  off.  The  white  sediment  of  starch  is  again  washed  with  water; 
and  when  it  is  di-ied  by  the  heat  of  the  sun  it  forms  the  pure  arrow-root.  The  best 
arrow-root  we  have  is  from  Antigua,  Jamaica,  and  Bermuda ;  but  a  great  deal  of  what  is 
sold  in  London  is  adulterated  with  potato  starch  ;  which,  though  a  substance  not  very 
different,  has  not  precisely  the  same  properties.  Arrow-root,  like  every  kind  of  starch, 
boils  to  a  jelly,  but  it  differs  from  potato  starch  in  this  respect :  the  jelly  formed  with 
arrow-root  will  remain  firm  for  three  or  four  days  without  turning  thin  and  sour,  whereas 
the  jelly  from  potato  flour  in  the  course  of  twelve  hours  becomes  as  thin  as  milk,  and 
ascescent;  hence  it  is  not  so  well  calculated  for  food,  and  particularly  for  children.  It  is, 
therefore,  very  important  to  have  this  useful  article  genuine  when  a  strengthening  food 
is  required  :  potato  flour,  though  inferior,  may,  on  occasion,  form  a  cheap  substitute. 

4389.  Salcp  is  considered  to  be  a  very  nutritious  substance.  It  consists  almost  entirely 
of  a  peculiar  vegetable  principle  called  hassorin,  with  a  small  quantity  of  starch  and  gum. 
The  name  of  bassorin  is  derived  from  gum  bassora,  in  which  Vanquelin  first  discovered 
this  principle,  which  is  likewise  found  in  gum  tragacanth.  Salep  is  imported  from  the 
East  Indies,  Turkey,  Syria,  and  Persia,  where  it  forms  a  considerable  part  of  the  food  of 
the  inhabitants,  boiled  or  in  soup.  It  is  said  that  an  ounce  a  day  is  sufficient  to  sustain  a 
man  ;  hence,  from  its  portability,  it  is  very  useful  to  travellers  over  desert  regions.  It 
is  prepared  from  the  roots  of  different  species  of  orchis,  especially  the  orchis  mascula,  a 
tropical  plant,  though  some  is  manufactured  in  Europe.  The  bulbous  roots  of  these 
plants  are  deprived  of  their  cuticle,  and  baked  in  an  oven  for  ten  or  twelve  minutes,  which 
gives  them  a  semi-transparency :  they  are  then  dried  in  a  moderate  heat. 

Salep  is  brought  to  this  country  in  oval  pieces,  of  a  yellowish-white  colour,  somewhat 
clear  and  pellucid,  very  hard,  and  almost  horny ;  of  little  or  no  smell,  in  taste  like  gum 
tragacanth.    It  is  not  easily  pulverised.    The  powder,  dissolved  in  water,  forms  a  jelly. 

4390.  The  orchis  or  salep  plant  grows  plentifully  wild  in  moist  meadows  in  some 
parts  of  Britain  and  Ireland,  particularly  in  Gloucestershire,  and  is  also  cultivated,  but  not 
to  any  extent.  It  has  been  proposed  to  make  salep  from  it ;  and  it  is  proper  that  it  should 
be  pointed  out,  as  a  resource  to  the  poor  in  times  of  distress.  The  preparation  of  salep  has 

been  described  in  "  Philosophical  Transactions,"  vol.  lix.  The  bulb  or  tuberose  root  is 
to  be  washed  in  water,  and  the  fine  brown  skin  which  covers  it  is  to  he  separated  by  means 
of  a  small  brush,  or  by  dipping  the  root  in  hot  water,  and  rubbing  it  with  a  coarse  linen 
cloth.  The  bulbs  are  then  to  be  dried  upon  a  tin  plate,  by  placing  it  in  an  oven  for  six 
or  ten  minutes,  in  which  time  they  will  have  lost  their  milk}'  whiteness,  and  they  will 
then  become  transparent,  like  horn.  They  are  afterwards  dried  in  the  air,  which  will 
take  several  da3'S ;  or  a  gentle  heat  may  be  used,  which  will  effect  the  same  in  a  few 
hours.  Reduced  into  powder,  they  soften  and  dissolve  in  boiling  water  into  a  kind  of 
mucilage,  which  may  be  diluted  for  use  with  a  large  quantity  of  water  or  milk,  and 
comes  very  near  to  what  is  made  from  the  salep  brought  from  Turkey. 

Dr.  Percival,  in  his  "  Medical  and  Experimental  Essays,"  mentions  that  a  mixture  of 
mucilage  of  salep  with  flour  makes  an  excellent  bread. 

4391.  Portland  sago  is  so  called  from  the  Isle  of  Portland,  where  the  substance  is 
manufactured  from  the  roots  of  the  common  wake  robin,  arum  mandatum,  which  grows 
there  in  great  abundance.  These  roots  are  full  of  farina  ;  but  in  their  natural  state  they 
are  so  acrid,  that  if  the  juice  be  applied  to  the  skin  it  will  raise  blisters :  it  appears  to  be 
very  analagous  to  the  poison  of  the  cassava  root ;  and,  like  that,  is  so  volatile,  that  when 
heat  is  applied  by  roasting  or  boiling,  it  is  dissipated,  and  the  roots  rendered  perfectly 
harmless  When,  after  this,  they  are  dried  and  pounded,  they  afford  a  starchy  matter 
very  much  resembling  the  Indian  arrow-root ;  in  consequence  of  which,  it  is  sometimes 
called  EnrjUsh  arrow-root, 

4392.  Tons  Ics  inois  is  the  French  name  for  a  new  aliment,  prepared  from  the  pith 
in  the  roots  of  the  canica  coccinea,  a  plant  which  flowers  every  month,  whence  it  lias 

received  its  appellation.  It  is  stated  by  Dr.  Waterton,  of  St.  Kitt's,  to  differ  in  some 
respects  from  arrow-root,  though  extremely  analagous  to  it,  and  applied  to  the  same 
uses.  It  is  said  not  to  be  apt  to  sour  upon  tlie  stomach,  and  to  be  well  calculated  for 
invalids  and  children.  It  is  imported  into  London,  and  sold  in  canisters  at  2s.  and  4s. each. 
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1 4393  Tacca.  —  This  is  tiie  root  of  a  fJant  of  that  name,  which,  when  mashed  and  prepared,  affords  food  to 
r  le  natives  of  the  South  Sea  Islands,  and  the  Malays.  The  roots  are  something  like  yams,  but  in  their 
jatural  state  are  bitter  and  acrid  ;  they  are  rasped  very  fine,  and  steeped  in  several  waters.  Tlie  farinaceous 
latter  thus  prepared  is  both  palatable  and  nutritious,  and  is  made  into  calies  and  loaves  which  some  prefer 
1  sago  bread.    The  leaf-stiUks  boiled  are  used  as  food  in  China. 
14394.  Bread  nut  (,Brosinium  J/icaslrum).  —  These  nuts  abound  with  farinaceous  matter,  together  with 
riuch  gummy  substance  ;  they  form  a  very  nutritious  food,  and  are  eaten  by  the  negroes  boiled  or  roasted  with 
:jeat  instead  of  bread.  .  ^  j       ,  „ 
'  4395.  The  celebrated  Lotus,  the  Zixyphus  Lotus,  is  eaten  in  Barbary  and  other  parts  of  Africa,  and  the  foUow- 
npg  account  of  it  occurs  in  "  Burnett's  Outlines  of  Botany."  "  Dr.  Shaw  says  this  fruit  is  common  in  the I'eserts  and  other  parts  of  Barbary,  and  is  still  in  great  repute  and  sold  in  the  markets  all  over  the  southern 
1  istricts  and  cattle  as  well  as  men  are  fed  upon  it.    Park  states,  that  he  found  the  lotus  abundant  in  all  the 
ountrie's  of  Africa  he  traversed,  but  in  the  greatest  plenty  in  the  kingdoms  of  Kaarta,  Ludamar,  and  the I  orthern  parts  of  Bambara.   The  natives,  he  says,  convert  the  fruit  into  a  sort  of  bread,  by  exposing  it  some 
ays  to  the  sun,  and  afterwards  pounding  it  gently  in  a  mortar,  until  the  farinaceous  part  is  separated  from 

•  ne  stone  ;  this  meal  is  then  mixed  with  a  little  water,  and  made  into  cakes,  which,  when  dried  in  the  sun, 
•esemble  in  colour  and  flavour  the  sweetest  gingerbread.  The  stones  are  afterwards  put  into  a  vessel  of 
I  'ater,  and  shaken  about,  so  as  to  separate  all  the  farina  that  adheres  to  them.  An  agreeable  taste  is  thus 
I  'iven  to  the  liquid,  which,  by  the  addition  of  a  little  pounded  millet,  is  made  into  a  kind  of  gruel  called/ondt, 
I  nd  this  for  several  months  in  the  year  forms  the  common  breakfast  of  the  majority  of  the  people  in  many 
^^arts  of  Ludamar.  The  fruit,  when  dried,  is  laid  by  for  winter  use;  a  sort  of  wine  is  also  made  from  it  by 
xxpression  and  mixing  the  juice  with  water  ;  it  is  a  pleasant  drink,  but  will  not  keep  many  days.  The  people 
i!;ho  lived  upon  the  lotus  were  denominated  Lothophagi  in  the  time  of  Homer." 

4396.  Arracacha  \  farinaceous  root  about  the  size  of  a  cow's  horn,  which  grows  abundantly  on  the  plains '!  f  Bagota,  and  which  has  lately  been  brought  to  England.   A  few  which  are  planted  near  Plymouth  are  said 
u  thrive  well,  and  may  prove  in  time  a  valuable  addition  to  our  farinaceous  vegetables. 
4397.  Acorn  bread.  Take  ripe  acorns,  deprive  them  of  their  skins,  and  beat  them  into  a  paste ;  steep 

hem  in  water  for  a  night,  and  then  press  them  dry,  which  will  take  out  their  astringent  quality ;  then  dry  the 
nass,  and  reduce  it  to  powder  to  be  kept  as  flour  or  meal  when  wanted.  Form  this  into  dough,  knead  it,  and 
nake  it  into  thin  cakes,  which  may  be  baked  on  an  iron  plate,  or  the  embers.  This  has  been  used,  but  we 
iannot  recommend  it. 

4398.  The  whole  iif  the  bran  may  be  used  in  bread  made  of  wheat.  In  the  Reports  for  bettering  the  Condition 
iif  the  Poor,  we  find  an  account  by  Sir  Thomas  Bernard  of  the  use  of  bran  in  bread,  which  was  recommended 
iin  a  time  of  scarcity  :  —  "  Take  seven  pounds  of  bran  and  pollard,  and  fourteen  quarts  of  water ;  boil  the  whole 
■ery  gently  over  a  slow  fire  ;  stir  it  frequently  to  prevent  burning.  After  two  hours'  boiling,  it  will  acquire  the onsistence  of  a  custard  pudding;  then  put  it  into  a  cloth,  and  twist  it  till  the  liquor  is  squeezed  out.    Mix  a 

jjuart  of  this  with  three  pints  of  yeast,  and  set  the  sponge  for  twenty-eight  pounds  of  flour.  The  bran  .and  pollard, 
i^hich,  when  the  liquor  has  been  squeezed  out,  is  above  four  times  its  original  weight  before  it  was  boiled,  is  then 
o  be  set  near  the  fire,  in  order  that  it  may  be  kept  warm.    In  about  two  hours  the  sponge  will  have  sufticiently 
■isen,  upon  which  the  bran  and  pollard  (then  lukewarm,  but  not  hot,  and  into  which  is  to  be  sprinkled  about 

■  lalf  a  pound  of  salt)  should  be  mixed  with  flour,  and  the  whole  knea!ded  up  very  well  together,  with  a  quart if  the  bran  liquor,  and  it  should  then  be  baked  for  two  hours  and  a  quarter  in  a  common  oven.    The  produce, 
»reighed  when  cold,  will  be  half  as  much  again  as  the  same  quantity  of  flour  would  produce  in  the  common 
ivay,  without  the  addition  of  bran.    Most  of  the  objections  to  the  use  of  bran  appear  to  be  founded  on  a 
nresumption,  that  no  mode  of  preparation  will  make  any  difference  in  the  degree  of  nutriment  to  be  derived 
rom  it  as  a  food.    Though  the  subject  is  yet  but  little  understood,  we  have  gone  far  enough  to  ascertain 

.  he  fact,  that  in  most  kinds  of  grain  some  increase  of  the  ordinary  nutritive  power  may  be  produced  by  cull- 
lary  process  ;  the  very  making  of  bread  aflbrds  an  example  of  this  increase.    In  rice  it  is  very  great ;  and  in 
jar'ley  meal,  particularly  when  used  in  soup,  its  increased  power  of  nutriment  may  be  extended  to  a  sur- -vrising  degree,  as  it  is  now  well  known  that  rice,  when  increased  by  water  to  a  solid  substance  of  five  times .-ts  original  weight,  or,  by  the  adtlition  of  milk,  to  eight  times  what  it  originally  weighed,  is  converted  from  a 
lard  indigestible  grain  into  a  wholesome  nourishing  food." 4399.  The  fibrous  part  of  potatoes,  left  after  the  starch  has  been  separated,  is  stated  by  Sir  John  Sinclair  to 

>ie  not  only  a  valuable  article  of  food  for  horses  and  cattle,  but  th.it  it  may  be  advantageously  employed  in 
nread  upon  occasion.     Mr.  Jefcoat  of  Gateshead,  near  Newcastle-upon-Tyne,  has  proved  that  21  lbs.  of 

•  vheaten  flour,  kneaded  with  12  lbs.  of  the  fibre  of  potatoes,  will  produce,  when  well  baked,  38  lbs.  8  oz.  of 
fwxcellent  bread,  which,  allowing  that  a  stone  of  flour  produces  at  the  rate  of  18  lbs.  of  bread,  is  an  increase  of 
U  IJ  lbs.  of  bread  from  12  lbs.  of  fibre.  His  mode  of  preparing  the  fibre  is  as  follows  :  —  After  washing  it  in 
;>wo  waters,  he  places  it  for  about  an  hour  upon  a  sieve  to  drain  ;  then  he  adds,  without  its  being  boiled,  the 
u.lsual  quantity  of  yeast ;  and  after  it  has  stood  for  about  an  hour,  he  works  in  the  21  lbs.  of  wlieaten  flour, 
ll.t  requires  very  little  addition  of  w.ater,  but  rather  time  to  rise,  prepar.itory  to  its  being  placed  in  the  oven, 
rrhe  bread  thus  prepared  continues  equally  good  for  several  days.  This  potato  fibre  may  also  be  used  with 
Parley  or  oatmeal,  and  is  an  excellent  ingredient  in  a  pudding,  with  milk  and  butter,  and  either  with  or  with- 
wut  eggs,  and  other  ingredients. 

4400.  Lichen  Islandicus,  or  Iceland  moss.  The  lichens  form  a  remarkable  class  of 
pblants  that  live  in  the  most  barren  situations  in  the  most  northern  parts  of  the  world, 
•where  nature  refuses  any  description  of  corn  ;  growing  even  on  bare  rocks.  They  have 
MO  roots,  but  adhere  by  a  kind  of  claws,  and  are  nourished  by  absorption  from  the  atmo- 
spphere.  The  Lichen  Islandicus,  so  named  from  existing  in  vast  abundance  in  Iceland,  on 
tkhe  north-west  coast  of  which  scarcely  any  other  vegetable  is  to  be  seen,  is  now  called  by 
^botanists  Cetraria  islandicus,  and  had  formerly  received  the  name  of  Rein-deer  moss  as 
supplying  the  only  food  which  these  animals  can  procure  in  the  winter  season.  The 
aippellation  raoss  is  improper,  as  it  is  really  a  lichen. 

Notwithstanding  its  mode  of  growth,  it  is  an  extremely  nutritious  substance,  as  may  be 
««een  from  the  following  analysis  by  Berzelius  :  —  Starch,  44-6  ;  lignin,  36-6  ;  green  wax, 
:7'0;  bitter  principle,  3-6;  acidulous  tartrate  of  potash  and  lime,  3  0;  extractive,  1-9; 
(traces  of  gallic  acid.  With  the  Icelanders  it  constitutes  a  very  important  article  of 
laliraent,  and  is  collected  by  them  during  the  summer  months.  The  lichen  has  an  outer 
-skin,  covering  a  green  resinous  substance;  and  the  remainder  of  the  plant  consists  chiefly 
"of  fecula  or  a  kind  of  gummy  soluble  matter,  and  of  a  fibrous  matter,  on  which  water  does 
mot  act.  The  plant  has  a  natural  bitterness  and  astringcncy ;  and,  to  take  this  off,  it  is 
scalded  two  or  three  times  with  boiling  water,  which  causes  the  skin  to  crack,  swell,  and 
;  peel  o£F.  It  is  then  steeped  for  an  hour  or  two  in  cold  water  to  extract  the  bitter  principle, 
land  boiled  for  an  hour  or  two  ir\  milk  till  the  liquor  acquires  a  gummy  or  gelatinous  con- 
■sistence.    When  cold,  this  is  a  jelly  like  blanc  mange,  and  it  is  eaten  with  milk  or  cream, 3  D 
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■with  which  it  makes  a  very  palatable  dish.  The  Icelanders  also  make  it  into  a  kind  of 
bread ;  or  it  is  powdered  or  ground,  and  the  meal  made  into  porridge,  gruel,  or  broth, 
or  baked  as  cakes  :  these  Dr.  Henderson  describes  as  not  only  wholesome  and  nutritious, 
but  extremely  palatable. 

This  useful  plant  is  not  confined  to  Iceland,  but  grows  all  over  the  north  of  Europe, 
and  is  found  on  the  Pentland  hills,  the  mountain  of  Ben  Lomond,  and  many  other  parts 
of  the  Highlands  of  Scotland,  but  it  does  not  grow  to  so  large  a  size  there  as  in  Iceland. 
It  is  also  found  on  many  of  the  lofty  mountains  of  Europe  where  the  temperature  is  low, 
as  the  Alps,  Pyrenees,  Jura,  &c.  From  its  esculent  qualities,  its  use  has  been  recom- 

mended in  times  of  scarcity.  If  it  is  boiled  for  a  quarter  of  an  hour  after  the  bitter  prin- 
ciple is  extracted,  it  may  be  dried  and  will  keep  for  any  length  of  time. 

U  is,  however,  not  sufficiently  plentiful  in  this  country  to  be  much  regarded  as  an  article  of  food ;  but  it  is 
thought  to  liave  some  tonic  power,  .ind  to  be  proper  for  convalescents.  Dr.  A.  T.  Thomson  observes,  that 
tliis  Duality  depends  on  the  bitter  principle  contained  in  it ;  consequently  when  employed  as  a  tonic,  the  bitter 
sliould  not  be  wholly  removed.  ■ 

4401.  Tlie  starch  procured  from  the  horse  chesnut  has  been  employed  successfully  in 
Germany  for  many  of  the  purposes  of  flour. 

4'102.  Bread  from  the  bark  of  the  pine.  From  the  civilised  state  in  which  we  now  live,  we  can  form  but faint  ideas  of  the  necessitous  situation  under  which  many  of  the  inhabitants  of  the  globe  exist,  and  in  com- 
parison of  whom  our  poorest  cottagers  may  be  considered  in  a  state  of  ease.  Von  Bush  informs  us  that  in 

the  rigorous  and  unfertile  climates  of  Norway  and  Lapland,  necessity  obliges  the  inhabitants  to  make  use  of 
the  inner  bark  of  the  common  Scotch  flr  (Phius  sylvcstris)  for  food.  In  the  spring  season  they  cut  dow  n  the 
older  trees,  and,  stripping  off  the  bark,  collect  the  soft  white  succulent  interior  part,  which  in  the  early  time 
of  the  year  has  a  sweet  milky  juice  in  it,  and  is  the  new  layer  of  wood  in  an  incipient  state ;  when  they  have 
occasion  to  use  it,  they  dry  this  at  the  iire,  or  bake  it  in  an  oven,  till  it  becomes  brittle,  then  beat  it  and  grind 
it  into  meal,  and  after  steeping  tlie  farinaceous  part  or  flour  in  warm  water  to  take  off  the  resinous  taste,  they 
mix  it  with  a  small  portion  of  oats,  or  moss,  and  make  it  into  thin  cakes,  about  an  inch  thick,  which  are  baked 
for  use.  The  poor  inhabitants  are  sometimes  constrained  to  live  upon  this  disagreeable  food  for  a  great  part 
of  the  year.  We  learn  from  the  same  authority,  that  "  in  summer  the  Laplanders  scarcely  eat  anything  but fish  from  the  fresh-water  lakes,  and  drink  with  great  eagerness  the  water  in  which  the  fish  has  been  boiled. 
In  winter  they  must  put  up  with  dried  fish,  and  the  innermost  bark  of  the  fir,  which  they  strip  off  in  summer, 
divide  it  in  long  strips,  .md  hang  them  in  their  dwellings  to  dry  for  winter  stores.  When  used,  these  strips  of 
bark  are  minced  in  small  pieces  along  with  rein-deer  tallow,  and  boiled  together  for  several  hours  with  water, 
till  they  form  a  thick  broth."  Dr.  Prout  suggests  with  respect  to  this  process,  that  during  the  long  boiling, 
the  lignin  or  woody  fibre  may  perhaps  combine  with  the  water,  so  as  to  form  a  kind  of  starch,  which  is  soluble 
in  the  stomach  ;  but  the  precise  nature  of  the  change  is  not  yet  understood. 

The  ̂ oung  shoots  of  the  fir  stripped  of  their  leaves,  just  as  they  begin  to  appear  in  the  spring,  are  sought  for 
with  avidity  by  the  children,  and  are  very  wholesome,  forming  an  agreeable  salad ;  these  are  also  stored  in 
winter  for  the  rein-deer.  In  the  same  countries,  also,  they  dry  the  root  of  the  water  dragon  (  Culla  palustris), 
grind  it  to  flour,  and  mix  it  with  the  above.  The  inner  bark  of  the  elm  and  of  other  trees  has  been  employed 
in  the  same  manner. 

4403.  The  seeds  of  the  stone  pine,  being  farinaceous,  are  eaten  in  some  parts  bordering  the  Mediterranean  ; 
and  likewise  those  of  tlie  gigantic  pine  discovered  by  Douglas  in  the  west  part  of  North  America.  The  in- 

habitants of  Australia,  likewise,  bruise  and  eat  the  seeds  of  the  screw  pine,  {Pa?idanus  spiraliSt  Brown),  and 
of  several  cone-bearing  pines,  but  these  do  not  form  a  very  nutritive  food. 

4404.  The  roots  of  various  species  o//er»  are  used  as  food  indifferent  parts  of  the  world.  Those  of  the 
Pleris,  the  common  fern  of  tliis  country,  are  ground  to  powder,  mixed  with  barley  meal,  and  boiled,  by  the 
poor  inhabitants  of  the  Canary  Islands  ;  but  it  is  a  very  coarse  food.  Another  kind,  the  Cyathea  is  much  su- 

perior, has  soft  and  pulpy  roots,  and  affording  a  substance  not  unlike  sago,  is  eaten  by  the  New  Zealanders. 
Tlie  Pteris  esculenta  of  Australia,  which  much  resembles  the  common  English  fern,  has  roots  which  contain 
a  good  deal  of  farinaceous  matter,  but  though  these  form  in  some  places  the  principal  food  of  the  natives, 
they  are  very  disagreeable,  being  mixed  with  much  woody  matter.  A  rem,irkable  fern  (Angioptcris  erecta) 
grows  in  the  Society  Islands  the  roots  of  which  weigh  fourteen  pounds  and  jire  used  by  the  natives  as  food. 

4405.  Bread  made  from  wood  — Professor  Autenricth  of  Tubingen  has  shown  by  a  series  of  careful  experi- 
ments, that  it  is  possible  to  make  a  palatable  and  nutritious  bread  from  the  dry^ligneous  part  of  wood  by 

proper  management.  The  following  is  his  process,  as  wc  find  it  stated  by  Dr.  Front  in  the  Philosophical 
Transactions,  1827 :  — "  In  the  first  place  everything  that  was  soluble  in  water  was  removed  by  frequent  ma- 

ceration and  boiling.  The  wood  was  then  reduced  to  a  minute  state  of  division,  that  is  to  say,  not  merely  into 
fine  fibres,  but  actual  powder ;  and  after  being  repeatedly  subjected  to  the  heat  of  an  oven,  was  ground  m  the 
manner  of  corn.  Wood  thus  prepared,  according  to  the  author,  acquires  the  taste  .md  smell  of  corn-flour. 
It  is,  however,  never  very  white,  but  always  of  a  yellowish  colour.  It  also  agrees  with  corn-flour  in  this 
respect,  that  it  does  not  ferment  without  tlic  addition  of  leaven,  and  in  this  case  some  leaven  of  corn-flour  is 
found  to  answer  best.  With  this  it  makes  a  perfectly  uniform  and  spongy  hre.id,  and  when  it  is  thoroughly 
baked,  and  has  much  crust,  it  has  a  much  better  taste  of  bread,  than  what  is  in  times  of  scarcity,  prepared 
from  the  bran  and  husks  of  corn.  Wood  flour,  also,  boiled  in  water,  forms  a  thick,  tough,  trembling  jelly,  like 
that  of  wheat  starch,  and  which  is  very  nutritious." 

The  following  details  respecting  this  extraordinary  process  are.idded  in  the  Quarterly  Review  :— "  To  m.ake wood  flour  in  perfection,  according  to  Professor  Autenricth,  the  wooil,  after  being  thoroughly  stripped  of  its 
bark,  is  to  be  sawed  transversely  into  disks  of  .ibout  an  inch  in  di.imeter ;  the  sawdust  is  to  be  preserved,  and 
the  disks  are  to  be  beaten  to  fibres  in  a  pounding  mill.  The  fibres  and  sawdust,  mixed  together,  are  next  to 
be  deprived  of  everything  harsh  and  bitter  which  is  soluble  in  water,  by  boiling  them,  where  fuel  is  abundant, 
or  by  subjecting  them  for  a  longer  time  to  the  .action  of  cold  water,  which  is  easily  done  by  enclosing  them  in 
a  strong  sack,  which  they  only  half  fill,  and  beating  the  sack  with  a  stick,  or  treading  with  the  feet  in  a  rivulet. 
The  whole  is  then  to  be  completely  dried,  either  in  the  sun  or  by  the  Are,  and  repeatedly  ground  in  a  flour 
mill.  The  ground  wood  is  next  baked  into  sm.ill  flat  cakes,  with  water  rendered  slightly  mucilaginous  by 
the  addition  of  some  decoction  of  linseed,  m.dlow  stalks  and  leaves,  lime-tree  bark,  or  .any  other  such  subst.mcc. 
Professor  Autenrleth  prefers  marsh-mallow  roots,  of  which  one  ounce  renders  eighteen  quarts  of  water  sulfi- 
cicntly  mucilaginous,  and  these  serve  to  form  four  pounds  and  a  half  of  wood  flour  into  cakes.  These  cakes 
are  baked  until  they  are  brown  on  the  surface.  After  this  they  are  broken  to  nieces,  and  .ig.iin  ground,  until 
the  flour  pass  through  a  fine  bnultiiig  cloth  ;  and  upon  the  fineness  of  the  llour  its  fitness  to  make  bread 
depends.  The  flour  of  a  hard  wood,  such  as  beech,  requires  the  process  of  baking  and  grinding  to  be  repeated. 
Wood  flour  does  not  ferment  so  readily  as  wheatcn  flour,  but  the  Professor  found  fifteen  pounds  of  bircli  wood 
flour,  with  three  pounds  of  sour  wheaten  leaven,  and  two  pounds  of  wheat  flour,  mixed  up  with  eight  mea- 

sures of  new  milk,  yielded  thirty-six  pounds  of  very  good  bread.  Professor  Autenrielh  tried  the  nutritive 
properties  of  wood  flour,  in  the  first  instance,  upon  a  young  dog  ;  afterwards  he  fed  two  pigs  upon  it ;  and 
then  taking  courage  from  the  success  of  the  experimeut,  ho  attacked  it  himself.   His  family  party,  he  says, 
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uite  It  In  the  form  of  gruels  or  soup,  ilumplings,  and  pancakes,  all  made  with  as  little  of  any  ingredient  as  pos- 
(ilible,  and  found  them  palatable  and  quite  wholesome."  This  account,  were  it  not  so  well  authenticated, 
T.nigh't  have  the  air  of  a  romance  ;  and  it  still  remains  to  be  shown  how  far  the  fact  may  be  available  for  useful IDurposes  in  general ;  in  the  meantime  it  adds  to  the  stock  of  our  knowledge  on  the  subject  of  food. 

BOOK  X. 

ON  THE  PRESERVATION  OF  FOOD. 

CHAP.  I. 

INTRODUCTION.  —  GENERAL  OBSERVATIONS. 

4406.  All  animal  and  vegetable  substances  being  liable  to  change,  so  as  to  be  at  last  unfit 
ffor  food,  their  perishable  nature,  together  with  the  unavoidable  irregularity  in  their  pro- 
cduction,  has  imposed  upon  mankind  the  necessity  of  storing  up  the  superabundance  of  one 
t  time  to  meet  the  exigencies  of  another.  It  has,  therefore,  become  an  object  of  great  im- 
I  portance  to  ascertain  the  best  method  of  preserving  the  various  substances  suitable  for  food, 
:  as  nearly  as  possible  in  their  original  state,  or,  at  least,  in  some  condition  in  which  their 
1  nutritive  properties  may  be,  as  much  as  possible,  retained.  But  for  the  art  of  preserving 
I  food  mankind  -would  at  times  be  subjected  to  great  deprivations  ;  and  to  mariners,  in  par- 
I  ticular,  every  method  of  preserving  articles  of  diet  in  a  -wholesome  and  nutritive  state 
I  must  present  itself  under  a  very  striking  point  of  view. 

When  we  hear  of  beef,  fruit,  milk,  and  other  articles  of  nutriment,  eaten  quite  fresh 
;  after  having  travelled  round  the  globe,  and  when  we  consider  the  simplicity  of  the  means 
by  which  this  has  been  effected,  we  must  admit  the  value  of  those  sciences  to  which  this 
almost  miraculous  preservation  is  owing. 

4407.  Thus  the  methods  of  preserving  food  for  a  shorter  or  a  longer  period  of  time 
are  not  only  deserving  of  attention  in  domestic  economy,  but  are  highly  important  in  a 
national  point  of  view.  We  shall  begin  by  adverting  to  the  chemical  history  of  the 
substances  to  be  preserved,  the  nature  of  which  has  been  already  described  in  Book  VII. 

4408.  While  the  living  principle  exists  in  a  healthy  state  in  animals  and  vegetables,  their 
elementary  constituents  cannot  separate,  and  no  decomposition  can  take  place  ;  but  no 
sooner  is  life  extinct  than  an  alteration  commences,  and  those  elementary  substances 
which  we  have  described  as  composing  the  whole  animal  and  vegetable  kingdom,  and 
which  are  held  together  by  the  laws  of  organic  life,  have  a  tendency,  when  deprived  of 
this  bond,  to  separate  from  each  other,  and  to  enter  into  new  combinations.  This  is  a  law 
of  nature.  Organic  bodies  come  into  existence,  live  their  allotted  time,  and  die.  If  nothing 
retards  the  usual  course  of  things,  they  then  pass  into  other  states,  and  the  tangible  sub- 

stances of  which  they  consist  are  made  to  form  the  corporeal  part  of  other  living  beings. 
Man,  whose  present  existence  demands  the  use  of  some  portion  of  matter  which  is  in  the 
act  of  passing  from  one  state  to  another,  contrives  various  methods  of  arresting  it  in  its 
progress  to  decay,  and  rendering  it  in  the  meantime  subservient  to  his  wants. 

4409.  TTte  inevitable  change  to  which  dead  organic  matter  is  liable  is  called  fermentation,  of 
which  we  pointed  out  in  a  former  part  of  this  work,  that  there  are  several  kinds,  the 
vinous,  the  acetous,  and  the  putrefactive.  By  the  two  first  useful  products  are  obtained ; 
but  the  last  is  that  complete  change  termed  decomposition,  by  which  the  substance  is 
entirely  resolved  into  the  inanimate  materials  of  which  it  had  been  originally  composed, 
and  the  greater  part  of  which  are  finally,  if  left  to  themselves,  dissipated  in  the  atmo- 

sphere in  the  form  of  ofiensive  and  noxious  gases.  These  changes  do  not  take  place 
precisely  in  the  same  manner  in  animal  as  in  vegetable  substances.  Although  vegetables 
generally  go  through  more  than  one  of  the  stages  just  mentioned,  and  sometimes  through 
all  three,  yet  the  flesh  of  animals  can  pass  at  once  into  the  putrefactive  state. 

4410.  We  have  previousli/ staled  that  animal  bodies  differ  from  vegetables  in  their  compo- 
sition :  the  former  always  have  a  large  quantity  of  nitrogen  as  one  of  their  elementary 

principles,  whereas  nitrogen  enters  in  a  small  proportion  as  a  constituent  in  vegetables. 
When  animal  bodies  undergo  the  putrefactive  fermentation,  or  putrefaction,  their  ele- 

ments, oxygen,  hydrogen,  nitrogen,  and  carbon,  separate  from  each  other,  and  combine 
again  in  the  following  manner.  The  carbon  absorbs  ox3'gen  from  the  atmosphere  and 
forms  carbonic  acid ;  one  portion  of  the  hydrogen  forms  water  with  the  oxygen  ;  another 
portion,  uniting  with  the  nitrogen,  composes  ammonia ;  of  the  rest  of  the  hydrogen  some 

3  D  2 
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part  comliines  with  the  carbon,  producing  carburetted  hydrogen  gas ;  and  the  remainder 
unites  with  some  phosphorus  and  sulphur  which  animal  bodies  contain,  thus  giving  rise 
respectively  to  phosphuretted  and  sulphuretted  hydrogen  gases,  which  are  in  part  the 
cause  of  the  nauseous  smell  evolved  by  substances  that  putrefy,  although  this  does  not 
entirely  account  for  the  remarkable  fetor  which  is  diffused,  an  effect  which  is  not  perfectly 
understood. 

4411.  We  observed  that  vegetable  matter  under  favourable  circumstances  can  go  through 
a  series  of  changes  before  they  arrive  at  the  putrefactive  state  ;  nevertheless,  there  are 
some  cases  where  vegetables  decompose  without  experiencing  all  these.  Sometimes  they 
pass  into  the  acetous  state  without  perceptibly  going  into  the  vinous  ;  and  sometimes  the 
putrefactive  alone  takes  place,  as  in  the  case  of  mushrooms.  Vegetables  which  contain 
no  nitrogen,  particularly  the  ligneous  parts,  decompose  much  more  slowly  than  animal 
matter.  The  juices  which  plants  contain  first  enter  into  the  acetous  fermentation,  and 
the  acid  thus  generated  destroys  the  cohesion  of  the  ligneous  fibre,  and  reduces  the  whole 
to  a  pulpy  state  ;  but  there  is  very  little  of  that  smell  so  remarkable  in  animal  putrefaction, 
because  the  whole  of  the  elementary  principles  necessary  to  form  the  offensive  gases 
seldom  exist  in  vegetables.  When  vegetables  putrefy,  their  oxygen  and  part  of  their  hydro- 

gen unite  and  form  water,  while  another  part  of  their  hydrogen  combines  with  carbon, 
and  forms  carburetted  hydrogen ;  but  the  chief  part  of  the  carbon  remains  in  one  of  the 
simplest  forms  of  this  element,  and  gives  the  black  colour  so  prevalent  in  a  rich  soil 
produced  chiefly  by  the  decay  of  plants  that  have  grown  there. 

4412.  In  dead  animal  bodies,  it  is  the  albumen  that  first  begins  the  putridity,  and  serves 
as  a  ferment  to  the  rest ;  and  those  plants  which  contain  much  vegetable  albumen  are 
most  apt  to  become  putrid,  as  mushrooms,  cabbages,  &c. 

4413.  The  production  of  ammonia  has  been  generally  supposed  to  distinguish  the 
putrefaction  of  animal  from  that  of  vegetable  bodies,  but  although  this  is  generally  the 
case,  there  are  exceptions.  Such  vegetables  as  contain  nitrogen,  as  the  gluten  of  wheat, 
also  generate  ammonia  abundantly. 

4414.  In  tlie  putrefactive  fermentation  certain  conditions  are  necessary,  as  is  the  case  in 
the  vinous  and  acetous,  viz.  1.  a  certain  degree  of  heat ;  2.  a  certain  degree  of  moisture. 
If  we  deprive  animal  and  vegetable  substances  of  either  of  these  conditions,  no  change  can 
take  place.  3.  The  access  of  air,  likewise,  though  not  absolutely  necessary,  remarkably 
accelerates  it.  It  is  upon  these  principles  that  some  of  the  methods  of  preserving  food 
are  founded.  The  process  of  putrefaction  agrees  also  with  the  other  stages  of  fermentation 
in  this  respect,  that  a  small  quantity  of  animal  substance  in  this  state  will  inoculate  others 
with  which  it  is  in  contact,  and  occasion  them  also  to  putrefy ;  even  their  effluvia  will 
sometimes  have  this  effect. 

4415.  We  shall  divide  this  subject  into  two  parts.  The  first  will  relate  to  those  precau- 
tions which  are  necessary  to  preserve  meat  and  vegetables  for  a  short  time  in  a  perfectly 

fresh  state  previous  to  their  being  subjected  to  the  culinary  art ;  and  the  second  will 
describe  the  modes  of  preserving  from  decay  the  various  species  of  food  which  are  required 
to  be  kept  as  store  for  a  considerable  length  of  time.  But  as  the  difference  in  the  nature 
of  animal  and  vegetable  food  demands  different  modes  of  treatment,  we  shall  consider  each 
of  these  classes  separately. 

CHAP.  n. 

PRECAUTIONS  TO  BE  USED  IN  KEEPING  ANIMAL  FOOD  FOR  A  SHORT  TIME 
PREVIOUSLY  TO  ITS  BEING  COOKED. 

4416.  In  consequence  of  the  changes  to  which  we  have  alluded,  it  might  be  supposed 
desirable  that  all  animal  substances  used  as  food  should  be  dressed  as  soon  as  life  has 
been  destroyed.  This,  however,  is  true  only  of  some  kinds.  The  flesh  of  some  animals 
which  have  been  just  killed  is  at  first  tough  and  diflicult  to  digest, — a  fact  well  known 
to  all  butchers  and  cooks,  who  are  not  ignorant  that  the  keeping  of  it  for  a  long  or  short 
time,  according  to  circumstances,  previously  to  its  being  dressed,  renders  it  more  tender, 
palatable,  and  easy  of  digestion.  Our  object  is  to  point  out  the  principle  upon  which 
this  depends. 

The  fleshy  fibre,  or  muscular  part  of  livmg  anmials,  is  endued  with  a  property  called 
irritability,  and  this  does  not  cease  the  instant  that  life  becomes  extinct,  but  continues  for 
a  short  time  after  death.  The  hearts  of  many  animals  continue  to  beat  after  being  separ- 

ated from  the  body,  and  a  muscle  cut  from  a  living  creature  trembles  and  palpitates  for 
some  short  time  afterwards.  The  bodies  of  animals  that  are  slaughtered  cool  gradually, 

and  when  they  arc  quite  cold,  and  irritability  has  ceased,  the  muscles  begin  to  contract  and 
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grow  rigid;  first  those  of  the  trunk,  and  then  of  the  limbs.  In  whatever  attitude  the  limbs 
are  placed  at  the  commencement  of  rigidity,  they  continue,  and  hence  butchers  take  care 
to  dress  the  carcases  of  animals  properly,  while  they  are  in  a  supple  state. 

4417.  ̂ Vhile  this  rigidity  continues,  meat  is  tough,  and  can  scarcely  be  made  tender  by  any 
process  of  cookery,  except  by  being  long  stewed,  or  being  made  into  soup,  for  which  it  is 
quite  proper ;  but  if  boiled  or  roasted  in  this  tough  state,  it  resists  in  a  considerable 
degree  the  action  of  the  gastric  juice,  or,  in  other  words,  it  is  hard  to  digest.  If  meat 
be  kept  for  a  few  days  or  less,  according  to  the  weather  and  climate,  this  rigidity  ceases, 
the  flesh  becomes  softer ;  and,  before  long,  those  changes  commence,  which,  if  suffered  to 
go  on,  would  terminate  in  putrefaction.  Now  the  moment  when  the  meat  is  in  the  fittest 
state  to  be  dressed,  as  being  the  most  tender,  is  just  before  the  last  change  commences;  for 
it  is  the  nature  of  the  decomposing  or  putrefactive  process  to  loosen  the  fibres,  and  dispose 
the  muscular  part  to  be  easily  acted  upon  by  the  digestive  organs.  It  is  upon  this  prin- 

ciple that  animals  killed  by  electricity  and  cooked  immediately  are  found  to  be  tender, 
because  the  electric  fluid  has  destroyed  entirely  the  irritability  of  the  nervous  system. 

4418.  But  the  length  of  time  that  meat  ought  to  be  kept,  after  it  is  killed,  depends  upon  the 
climate,  the  season  of  the  year,  the  weather,  and  the  temperature,  moisture,  and  ventilation 
of  the  place  where  it  is  kept,  as  likewise  the  particular  kind  of  animal.  In  very  warm 
climates,  meat  will  not  keep  above  four  or  five  hours,  and  is  therefore  used  in  a  more 
recent  state  than  in  cold  countries.  With  us  it  is  sooner  ready  in  summer  than  in  winter  ; 
and  in  some  animals,  as  in  venison  and  game,  this  change  is  permitted  to  show  stronger 
symptoms  than  in  other  kinds  of  meat,  before  it  is  considered  as  fit  for  the  spit.  But 
although  it  is  proper  to  hang  up  meat  for  some  time  in  the  air  till  its  fibres  have  lost 
some  degree  of  their  rigidity,  yet  it  must  be  clearly  understood  that  if  it  be  kept  so  long 
as  to  lose  its  natural  sweetness  and  to  exhibit  symptoms  of  putrescence,  it  becomes  as 
detrimental  to  health,  as  it  is  disagreeable  to  the  smell  and  taste.  Much  experience  and 
attention  to  various  circumstances  are  necessary  to  determine  exactly  how  long  any  par- 

ticular joints  ought  to  hang  up  in  order  that  they  may  be  ready  against  a  certain  day;  aiid 
much  of  the  success  of  the  cook  will  depend  upon  hitting  this  point  with  precision,  by 
using  the  necessary  precautions.  In  warm  weather,  the  change  from  the  rigid  state 
towards  putrefaction  proceeds  often  too  rapidly,  and  then  it  requires  to  be  checked.  But 
a  moderate  reduction  of  temperature  may  be  all  that  is  required. 

Meat  should,  accordingly,  be  always  kept  in  the  most  cool  and  shaded  places,  as  a  degree 
of  temperature  very  little  below  that  of  the  atmosphere,  even  10°,  is  of  great  use  in  wann weather. 

In  summer  it  is  difficult  to  get  meat  that  is  not  either  tough  or  tainted,  as  the  butcher 
runs  great  risk  in  keeping  it  sufficiently  long,  and  is  therefore  glad  to  sell  it  as  soon  as  he 
can.  The  best  mode,  therefore,  is  to  buy  joints  as  fresh  as  possible,  and  to  hang  them  up 
in  the  larder,  where  the  manner  of  proceeding  must  be  founded  upon  the  principles  which 
have  been  alluded  to. 

The  due  degree  of  itineration  or  tenderness  of  meat  may  be  partly  ascertained  by  the 
way  in  which  it  yields  to  the  pressure  of  the  finger,  and  by  its  opposing  little  resistance 
in  attempting  to  bend  the  joint :  fortunately  the  slightest  degree  of  change  beyond  that 
can  be  detected  by  the  odour. 

4419.  Where  a  regular  larder  is  desired,  its  construction  should  be  carefully  attended  to. 
It  should  be  cool  and  dry,  should  have  good  ventilation  by  windows  on  opposite  sides, 
which  ought  to  be  covered  with  wire  cloth  to  admit  the  air,  but  not  the  flies,  which  lay 
their  eggs  in  the  meat,  and  occasion  it  to  be  tehat  the  cooks  call  fly-blown  ;  and  from  these 
eggs,  if  suffered  to  remain,  maggots  will  be  produced.  Meat  should  be  carefully  examined 
every  day  in  summer,  wiped  dry,  and  such  bits  as  are  beginning  or  seem  liable  to  taint, 
particularly  kernels,  should  be  removed.  It  may  be  kept  for  several  days  more  in  hot 
weather  than  it  otherwise  would,  by  wrapping  round  it  a  linen  cloth  moistened  with 
vinegar,  or  equal  parts  of  vinegar  and  water  ;  the  acid  vapour  keeps  off  the  flies,  and  the 
moisture  occasions  cold  by  evaporation.  The  wood  vinegar,  or  pure  pyroligneous  acid, 
may  be  used  for  this  purpose.  Charcoal  bruised  to  powder  has  also  the  property  of 
preventing  meat  from  spoiling  for  some  time,  and,  in  some  cases,  is  useful;  it  is  im- 

portant that  it  should  be  fresh  made,  or  at  least  heated  red  hot  and  cooled  again,  and 
spread  entirely  over  the  meat.  So  strong  is  the  antiseptic  power  of  charcoal,  that  meat, 
when  but  slightly  tainted,  may  be  recovered  by  boiling  it  for  some  minutes  with  some 

;  pieces  of  this  material  fresh  burnt. 
4420.  To  preserve  fish  quite  fresh  for  a  .«/ior<  <mie  requires  even  more  care  than  meat. 

'  They  should  be  kept  in  a  very  cool  place,  an  ice-house  if  possible  ;  but  if  that  cannot  be 
I  had,  they  should  be  laid  upon  a  stone  floor  or  shelf,  and  dipped  in  cold  salt  and  -water 
I  every  night  and  morning.  If  it  is  necessary  to  keep  them  a  few  days  longer,  this  may 
1  be  done  by  immersing  them  in  a  pickle  composed  of  equal  quantities  of  common  vinegar, !  small  beer,  and  water. 

4421.  Succulent  or  soft  vegetables,  such  as  cabbages,  when  just  gathered,  quickly  lose 3  D  3 
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their  natural  juices  by  evaporation  from  the  leaves,  which  soon  become  flaccid,  and  in 
this  state  they  are  not  only  disagreeable  to  the  eye,  but  deteriorated  -with  respect  to  their 
nutritious  properties.  Every  care  should,  therefore,  be  taken  to  preserve  them  in  their 
full  and  plump  state  previous  to  their  being  dressed.  As  heat  is  the  cause  of  the  loss  of 
their  juices,  a  cool,  shady,  and  damp  place  is  proper  to  keep  them  in.  A  cool  cellar  -with 
the  floor  paved  with  stone  is  the  most  proper  place,  except  there  be  an  ice-house  or  a 
room  attached  to  it,  which  is  still  better. 

They  should  not  be  kept  in  water,  as  that  dissolves  and  destroys  some  of  their  juices, 

and  injures  their  flavour  ;  and  the  best  method  of  refreshing  them  is  to  cut  ofi"  a  portion 
of  the  stem,  and  set  the  cut  part  in  water,  of  which  the  vegetable  wiU  then  absorb  a  good 
deal  to  supply  the  leaves  and  make  up  for  the  evaporation.  They  should  not  be  laid 
together  in  heaps,  since  this  is  apt  to  generate  heat  and  fermentation,  as  is  often  the  case 
with  vegetables  brought  up  from  the  country  to  market,  when  they  are  seen  to  steam  and 
sweat,  as  it  is  called,  in  which  state  they  are  far  from  being  wholesome.  In  the  "  Prac- 

tical Directions  to  the  Cook,"  Book  XII.,  further  particulars  relating  to  the  business  of  the larder  wiU  be  found. 

CHAP.  m. 

PKESERVATION  OF  ANIMAL  FOOD  FOR  A  LONG  TIME. 

4422.  Tim  various  modes  of  preserving  animal  food  as  store  for  a  considerable  period  of 
time  may  be  reduced  to  the  following  : —  1.  Preserving  by  drying;  2.  by  cold  ;  3.  by 
salting,  and  by  sugar ;  4.  by  smoking ;  5.  by  vinegar  ;  6.  by  M.  Appert's  method  of  par- 

boiling and  excluding  the  air  ;  7.  by  potting  ;  8.  by  alcohol.  Sometimes  one  of  these 
methods  is  employed  singly,  and  sometimes  several  in  conjunction. 

4423.  Substances  that  prevent  the  putrefaction  of  animal  and  vegetable  bodies  are  termed 
antiseptics ;  the  principal  of  which  are,  common  salt,  nitre,  vinegar,  spices,  and  sugar 
These  operate  partly  by  inducing  a  change  in  the  fibres,  and  partly  by  rendering  the 
aqueous  constituents  unsusceptible  of  decomposition. 

Sect.  I. 

PKESERVATION  OF  ANIJIAI,  FOOD  BY  DRYING. 

4424.  Moisture  being  one  of  the  essential  conditions  of  the  decomposition  of  animal  sub- 
stances, their  complete  desiccation  is  one  of  the  means  of  preventing  their  decay,  and  is 

employed  as  a  mode  of  preserving  them  as  food  for  a  long  period.  Every  one  knows  that 
common  glue  will  dry  quite  hard,  and  will  keep  in  this  manner  for  any  length  of  time  ; 
the  same  is  the  case  with  white  of  egg  if  it  be  spread  thin,  one  layer  being  dried  upon 
another.  Now,  both  these  substances,  consisting  the  one  of  gelatine  and  the  other  of 
albumen,  are  constituents  of  flesh  ;  and  fibrin,  or  the  fleshy  fibre,  dries  equally  well,  and 
in  that  state  is  not  liable  to  putrefaction.  Gelatine,  after  being  hardened  by  drying,  is 
easily  softened  again  and  brought  into  the  gelatinous  state  by  hot  water  ;  but  if  albumen 
be  thoroughly  coagulated  by  boiling  water,  it  cannot  be  softened  again  ;  nevertheless, 
albumen  can  be  dried  without  coagulating  in  a  heat  of  1 40°,  and  may  then  be  re-dissolved 
in  cold  water  with  its  valuable  properties  unaltered.  Meat  dried  to  be  preserved  for 
cooking  must  not,  therefore,  be  exposed  to  too  high  a  degree  of  heat,  otherwise  it  would 
become  insoluble. 

4425.  Remarkable  instances  of  die  power  tvhicli  drying  has  in  preserving  flesh  may  be 
observed  in  those  parts  of  the  earth  where  there  are  sandy  desei-ts,  and  where  rain  seldom 
falls  ;  the  air  that  blows  over  these  is  rendered  dry,  and  possessing  a  great  affinity  for 
moisture,  greedily  attracts  it  from  all  substances  with  which  it  comes  into  contact.  Buried 
in  these  deserts,  the  bodies  of  travellers  and  of  camels  that  have  been  arrested  and  over- 

whelmed by  the  drifting  sand,  have  been  found  preserved  from  time  immemorial,  the 
flesh  having  been  totally  deprived  of  all  moisture,  and  perfectly  dried.  ̂ Vhile  they  con- 

tinue in  that  state,  they  arc  not  liable  to  change.  Such  efiects  are  never  known  in  Bri- 
tain, the  winds  being  well  saturated  with  moisture  before  they  can  reach  our  shores. 

4426.  77)6  North  American  Indians,  in  the  fur  countries,  prepare  tJie  flesh  of  the  bison, 
buffalo,  and  deer,  merely  by  drying,  according  to  the  account  given  by  Mr.  Hearne,  in 
his  "  Journal  to  the  Northern  Ocean,"  who  found  it  to  be  excellent  food.  This  prepara- 

tion is  called  "  pemmican."  It  is  stated  to  be  quite  essential  to  travellers  in  those  coun- 
tries, and  is  thus  described  by  Captain  Back,  wlio  travelled  with  Sir  John  Franklin : — 
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"  While  meat  remains  in  a  thick  piece,  it  is  impossible  to  get  the  middle  dried  before  putrefaction  com- 
mences ;  but  if  tlic  meat  be  cut  into  slices,  its  desiccation  may  be  easily  effected.  The  fleshy  parts  of 

the  hind  quarters  are  cut  into  very  thin  slices,  dried  in  the  sun  or  before  tlie  fire,  and  pounded.  Two 
parts  of  the  pounded  meat  are  then  mixed  with  one  of  melted  fat,  and  packed  into  a  bag  formed  of  the  hide 
of  the  animal.  A  bag  weighing  ninety  pounds  is  called  a  taureau  by  tlie  Canadian  voyageurs  ;  and,  in  fact, 
only  one  bag  of  pemmican  is  generally  made  from  each  bison  cow.  Two  pounds  of  this  kind  of  food 
are  sufficient  for  the  daily  support  of  a  labouring  man,  though,  when  the  voyageurs  first  commence  upon 
pemmican,  they  will  each  consume  three  pounds,  or  more.  In  the  spring,  they  generally  boil  the  young 
shoots  of  the  Epilobium  angzisti/'olimn  along  with  it ;  .ind  some  Scotchmen  in  the  service  of  the  Hudson's  Bay Company  add  flour  or  oatmeal,  thus  rendering  it  more  palatable.  The  best  pemmican  is  made  of  finely- 
pounded  meat,  mixed  with  marrow,  and  further  improved  by  the  addition  of  dried  berries  or  currants.  If 
kept  from  the  air,  it  may  be  preserved  sound  for  several  years,  and  being  very  portable,  it  might  be  used  with 
great  advantage  in  provisioning  troops  that  have  to  make  forced  marches.  It  may  be  eaten  raw,  or  mixed 
with  a  little  water,  and  boiled  ;  and  although  not  much  relished  by  those  who  taste  it  for  the  first  time,  the 
voyagittr,  with  the  single  addition  of  the  luxury  of  tea,  requires  nothing  else  for  breakfast,  and  dinner  or 
supper."  —  Back's  Journal. 

4427.  The  Moors  of  Africa  preserve  meat  in  t/ie  following  manner :  —  They  cut  into  thin  slices,  beef,  mutton, 
or  camel's  flesh,  and  after  salting  them  well,  sufler  them  to  lie  in  the  pickle  twenty-four  hours.  The  meat  is then  removed  from  the  tubs  or  jars,  and  put  into  others  filled  with  fresh  water ;  and  when  it  has  remained 
there  a  night,  it  is  taken  out,  and  hung  on  ropes  to  dry  in  the  sun  and  air.  When  thoroughly  dried  and  hard, 
it  is  cut  into  pieces  two  or  three  inches  long,  and  thrown  into  a  pan,  or  cauldron,  which  is  kept  ready  with 
boiled  oil  and  suet  sufficient  to  cover  it ;  thus  it  is  boiled,  till  it  be  very  clear  and  red  on  cutting  it,  when  it  is 
again  taken  out  and  set  to  drain.  After  having  undergone  this  process,  it  stands  to  cool,  while  the  jars  are 
getting  ready  for  storing  it ;  at  the  same  time,  the  liquor  in  which  it  was  fried  is  poured  upon  it,  and  as  soon  as 
it  is  thoroughly  cold,  the  vessels  are  closely  stopped.  Preserved  in  this  manner,  it  will  remain  h.ard,and  keep 
two  years  ;  indeed,  the  hardest  is  considered  the  best  and  most  palatable.  It  it  brought  to  table  sometimes 
fried  with  eggs  and  garlic,  or  stewed  with  a  little  lemon-juice  poured  on  it. 

4428.  Jerked  betf  is  a  name  given  to  a  method  of  curing  beef  in  the  West  Indies  and  South  America.  It  is 
there  difficult  to  preserve  beef  by  pickling  ;  but  they  cut  the  meat  into  slices,  dip  it  into  sea-water,  or  brine, 
and  dry  it  in  the  sun.  In  this  manner  they  preserve  the  flesh  of  the  wild  cattle  at  Buenos  Ayres,  from  whence 
a  great  deal  is  exported  to  Brazil  and  Havannah  for  the  slaves,  and  is  found  to  be  excellent  food.  Sometimes, 
also,  they  pound  this  dried  meat  in  a  mortar  into  a  uniform  paste,  which  is  pressed  into  jars  ;  and  if  required 
for  travelling,  they  beat  it  up  with  maize  meal  and  press  it  into  leather  bags  ;  prep.ired  in  this  way  it  is  eaten 
without  further  dressing  by  fire.  Captain  Owen,  in  his  late  "  Survej'  of  the  East  Coast  of  Africa,"  mentions American  ships  hound  for  India  being  supplied  with  jerked  beef  at  Madagascar. 

4429.  Some  kinds  of  fish  are  dried,  -when  they  are  below  a  certain  size,  merely  by  slit- 
ting them  and  by  exposure  to  the  air,  so  as  to  evaporate  their  moisture  ;  these  will  pre- 

serve fresh  perfectly  well  if  kept  from  damp.  Small  cod  and  haddock  are  often  treated  in 
this  manner,  and  the  stock-fish  of  the  north  of  Europe.  In  the  large  kinds  of  fish,  how- 

ever, the  desiccation  seldom  proceeds  with  sufficient  rapidity,  and  the  addition  of  salt  is 
found  necessary  to  prevent  putrefaction  taking  place  before  they  can  be  sufliciently  dried 
in  the  air. 

4430.  Bi/  drying  meat  from  air  alone,  a  great  part  of  the  nutritive  juices  are  dissipated, 
and  its  flavour  considerably  impaired,  which  forms  a  great  objection  to  this  mode  of  pre- 
serving. 

4431.  Portable  soup  comes  into  this  class  of  substances  preserved  as  food  by  drying. 
The  principle  upon  which  it  is  made  is  the  same  with  that  of  manufacturing  glue.  The 
gelatine  of  meat  is  dissolved  by  boiling  water  ;  and  the  water  being  afterwards  evapo- 

rated, the  gelatine  is  left  in  a  solid  state.  Any  fresh  lean  meat  will  answer  for  this 
purpose,  but  the  fat  should  be  cut  away.  Portable  soup,  made  in  large  quantities,  forms 
a  valuable  acquisition  to  the  traveller,  and  to  those  engaged  in  naval  and  military  duties. 

4432.  Dr.  Kitchener  endeavoured  to  ascertain  by  careful  investigation  the  best  and  cheapest  mode  of 
making  this  soup.  The  legs  and  shins  of  beef  he  found  to  ans%er  better  than  other  meat,  both  in  regard  to 
quantity  and  flavour.  If  expense  is  not  a  principal  object,  the  addition  of  other  meat,  and  the  trimmings  of 
poultry  and  game,  together  with  lean  ham,  in  the  proportion  of  one  pound  to  eight  of  beef,  will  greatly 
improve  the  flavour.  Made  without  ham,  the  price  of  this  essence  in  the  shops  is  from  lOj.  to  12s.  the  pound  : 
made  in  a  private  kitchen.  Dr.  K.  estimates  the  expense  to  be  scarcely  more  than  3s.  Cd.  per  pound.  One ounce  of  this  (2J(<.)  will  make  a  pint  of  broth  ;  double  that  quantity  with  the  addition  of  either  thickening  or flavouring  ingredients,  the  same  quantity  of  soup. 

4433.  To  make  portable  soup. —  Take  a  leg  or  shin  of  beef  weighing  about  ten  pounds;  have  it  from  a bullock  recently  killed  ;  break  the  bones,  and  put  it  into  your  soup  pot ;  just  cover  it  with  water,  and  set  it 
on  the  fire  to  heat  gradually  till  it  nearly  boils.  It  should  boil  for  nearly  an  hour.  When  scum  rises  it should  be  carefully  skimmed  off,  and  a  little  cold  water  be  poured  in  once  or  twice,  which  will  cause  more Bcum  to  rise  on  the  surface,  which  must  be  again  removed.  When  the  scum  has  ceased  rising,  let  it  boil  for eight  or  nine  hours,  and  then  strain  it  through  a  hair  sieve  into  a  stone  jar,  and  place  it  where  it  will  quickly cool.  The  next  day,  after  removing  every  particle  of  fat,  pour  it  quite  through  a  very  fine  sieve,  or  tamis, mto  a  stew  pan,  taking  care  th.it  none  of  the  settlings  at  the  bottom  go  into  the  stew  pan.  After  .adding  a quarter  of  an  ounce  of  bl.ick  peppercorns,  let  it  boil  briskly,  the  pan  uncovered,  until  it  begins  to  thicken, and  is  reduced  to  about  a  quart.  All  scum  that  rises  must  be  removed  fis  in  the  preceding  process,  but without  adding  water  to  it.  When  it  begins  to  thicken,  withdraw  it  from  the  brisk  fire,  and  place  it  where  it can  continue  to  boil  gently  until  it  becomes  a  very  thick  syrup.  Great  care  must  betaken  to  prevent  it burning,  which  would  in  one  instant  destroy  the  whole.  Pour  out  a  little  in  a  spoon,  to  ascertain  if  it  will 
■i^  Ir.  "  ""''  "  '°"K<'^  ■'"I'l  ft  length  pour  it  into  a  little  potting  jar,  .ibout  ,nn  inch  and  a half  in  depth  and  perfectly  dry.  These  pots  Dr.  Kitcfiiner  recommends,  if  the  soup  is  intended  for  home 
consumption,  and  is  sufficiently  concentrated  to  keep  for  six  months.  If  to  be  longer  preserved,  it  may  be  put Into  bladders  such  as  are  used  for  the  german  sausages  :  or  It  may  be  dried  in  tlie  form  of  cakes,  by  pouring It  at  first  into  a  dish  until  cooled.  When  cold  enough  to  turn  out,  weigh  the  c.ike,  and  divide  It  into  pieces of  an  ounce  or  half  an  ounce  each  ;  place  them  in  a  warm  room,  and  turn  them  twice  a  day  for  a  week  or  ten 
days,  by  which  time  they  will  be  thoroughly  dried.    If  kept  in  a  dry  place,  they  may  bo  jireserved  for  years. 

4434.  Portable  soup,  besides  being  very  serviceable  to  travellers,  is  also  very  conve- 
nient in  country  places,  where  it  is  difficult  to  have  a  supply  of  fresh  meat,  for  making 

extempore  broths,  sauces  and  gravies  for  hashed  or  stewed  meat,  &c.  When  they  are  to 
be  used,  half  an  ounce  is  put  into  a  vessel  with  half  a  pint  of  boiling  water,  which  is  to 
be  covered  and  set  upon  hot  ashes,  or  put  into  a  water-bath,  for  a  quarter  of  an  hour 

3  D  4  ' 
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until  the  whole  is  dissolved.  If  seasoning  of  roots  or  herbs  is  required  they  may  be added.  Boil  an  onion,  with  or  without  a  bit  of  parsley  and  sweet  herbs,  and  a  few 
corns  of  allspice,  or  other  spice,  in  the  water  you  melt  the  soup  in,  which  may  be  fla- 

voured with  mushroom  catsup,  essence  of  sweet  herbs,  or  of  celery,  or  anything  else  that is  customary. 
As  this  portable  soup  is  easily  made  and  is  not  only  convenient  in  a  family,  but economical,  since  no  more  need  be  dissolved  than  is  wanted,  it  is  recommended  that  it  be 

made  at  home,  as  affording  the  only  certainty  of  the  goodness  of  the  materials  ;  it  may 
thus  be  made  for  less  than  half  the  price  of  that  at  which  it  is  sold. 

4435.  A  preparation  is  made  in  France  called  "  Gelatine  brut  fin,"  horn  bones;  the  ends  being  cutoff nnd  the  bones  cut  down  the  middle  to  remove  the  fat,  they  are  steeped  in  diluted  muriatic  acid  for  about  ten 
days,  which  dissolves  tlie  solid  part  and  leaves  the  gelatine.  The  acid  being  poured  off,  they  are  soaked 
al'resh  In  weak  acid  for  a  day  and  a  night,  and  then  steeped  in  water  some  hours,  renewing  it  five  or  six times  until  all  the  acid  is  washed  out,  and  finally  they  are  steeped  in  a  very  weak  solution  of  sub-carbonate  of soda  to  neutralise  what  acid  may  yet  remain.  100  lbs.  of  bones  yield  about  25  lbs.  of  gelatine.  The  gelatine is  then  dried  and  cut  in  the  form  of  dice,  and  is  used  for  making  soup,  for  which  it  keeps  better  than  the cakes  of  portable  soup.  This  kind  of  prepared  gelatine  is  made  in  England,  and  may  be  had  in  the  London shops  ;  but  we  wish  our  readers  to  observe,  that  we  merely  mention  the  fact,  without  recommending  the  sub- stance. 

Sect.  IL 

preservation  of  food  by  cold. 

4436.  If  animal  and  vegetable  substances  be  exposed  to  a  degree  of  cold  below  the 
freezing  point  of  water,  the  juices  are  congealed  and  converted  into  ice,  and  during  this 
state  they  cannot  undergo  any  change  whatever ;  hence  freezing  becomes  a  very  simple 
and  effectual  mode  of  preserving  food  in  many  cases.  The  inhabitants  of  northern 
countries  are  thus  enabled  to  lay  up  a  sufficient  store  of  provisions  for  their  winter  con- 

sumption, and  to  receive  supplies  from  a  great  distance.  Meat  frozen  at  Archangel  is 
sent  to  Petersburgh  and  Moscow ;  and  the  markets  of  these  places  present  the  extraor- 

dinary appearance  of  immense  numbers  of  hogs,  sheep,  fish,  &c.,  built  up  in  stacks,  in  a 
complete  state  of  rigidity,  and  as  firm  as  so  many  statues  or  stuffed  figures.  About  the  end 
of  October,  the  Russians  pack  their  meat  in  tubs,  with  layers  of  snow  between,  and  pre- 

serve it  in  this  way,  using  it  afterwards  as  occasion  requires.  Veal  frozen  in  this  manner, 
and  sent  from  a  distance,  is  esteemed  the  finest  they  have  in  Petersburgh ;  and  when 
properly  thawed,  it  is  said  that  it  cannot  be  distinguished  from  that  which  has  been 

recently  killed,  being  equally  juicy.  The  same  practice  is  followed  in  Canada,  Hudson's 
Bay,  and  in  all  countries  where  the  frost  is  sufficiently  steady.  All  that  is  necessary  is 
to  hang  it  out  of  doors  till  it  be  frozen  as  hard  as  a  board. 

4437.  But  the  most  extraordinary  proof  of  the  power  of  extreme  cold  in  preserving  animal  bodies  is  in 
the  account  given  by  Pallas  of  a  species  of  elephant  discovered  in  a  frozen  state  in  a  mass  of  ice  that  was 
driven  on  sliore  on  the  coast  of  Siberia,  about  thirty-flve  years  ago,  and  which  is  supposed  to  have  been 
preserved  in  that  state  as  long  since  as  the  time  of  the  Mosaic  deluge  ;  and  yet  so  fresh  was  the  flesh  when 
the  animal  l^ell  out  of  the  ice-berg,  that  it  was  fed  upon  by  the  bears  of  the  country.  The  skeleton  and  great 
part  of  the  sliin,  is  now  to  be  seen  entire  in  the  Museum  of  Petersburgh.  The  proofs  of  the  great  antiquity 
of  this  carcase  depend  upon  geological  reasoning,  which  we  cannot  here  en^er  into  ;  but  whatever  differ- 

ence of  opinion  there  may  be  with  respect  to  its  exact  age,  all  agree  that  it  must  have  been  at  least  thousands 
of  years  old,  since  the  climate  of  Siberia  has  long  been  sucli  that  no  elephants  could  live  there  ;  nor  could 
the  carcase  have  floated  from  a  warm  climate,  since  it  must  have  undergone  decomposition  during  its 
passage.  We  can  put  no  limit,  therefore,  to  the  period  during  which  organic  substances  may  be  preser^'ed when  inclosed  in  ice. 

4438,  In  our  variable  climate,  this  mode  of  preserving  butcher's  meat  is  not  so  applicable ; 
but  ice  is  employed  with  great  advantage  in  the  transportation  of  fish  to  London.  Salmon 
is  brought  by  this  means  to  the  metropolis  from  all  the  northern  rivers  that  flow  to  the 
eastern  coasts  of  Britain.  The  practice  is  said  to  have  been  first  recommended  by  a 
public-spirited  gentleman  in  Scotland,  Mr.  Dempster  of  Dunichar.  Every  salmon  fishery 
is  now  provided  with  an  ice  house,  and  a  stock  of  ice  is  laid  in  during  the  winter ;  the 
salmon  are  packed  in  large  oblong  wooden  boxes,  with  pounded  ice  interposed  between 
them  ;  and  in  this  manner  they  are  conveyed  to  the  London  markets,  as  fresh  as  when 
they  were  taken  out  of  the  water,  but  it  is  to  be  observed  that  they  are  not  actually  frozen. 
Almost  all  fishmongers  have  either  ice-houses  or  ice-cellars  for  the  preservation  of  their 
fish  in  tubs  of  ice.  But  whenever  meat,  fish,  or  vegetables  are  frozen,  it  is  of  the  utmost 
importance  to  attend  to  the  manner  in  which  heat  is  subsequently  restored ;  if  thawed  too 
rapidly,  by  putting  them  before  the  fire,  or  into  iiot  water,  putrefaction  is  soon  induced  ; 
and  though  it  may  be  cooked  before  that  time,  yet  the  flavour  is  destroyed,  and  it  becomes 
hard.  It  is  necessary,  in  order  to  have  the  frozen  substances  unimpaired,  to  thaw  them 
by  immersion  in  cold  water.  A  crust  of  ice  will  then  be  seen  gathering  round  them  on 
the  water,  owing  to  their  abstraction  of  heat  from  that  fluid. 

4439.  But  although  meat  and  fish  are  perfectly  preserved  by  ice,  it  is  doubtful  whether 
the  flavour  does  not  suffer  in  some  degree,  at  least  in  this  country.  Some  are  of  opinion 

that  when  they  have  once  been  frozen,  they  never  completely  regain  their  fine  flavour. 
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Taking  advantage,  however,  of  the  usual  cold  of  our  winter,  and  exposing  animal  food  of 
any  kind  to  a  temperature  not  quite  so  low  as  freezing,  so  that  the  juices  are  not  con- 

verted into  ice,  does  not  produce  any  injurious  effect  upon  the  flavour,  but  on  the 
contrary,  renders  the  meat  more  tender,  while  all  the  sapid  qualities  are  perfectly  pre- 
served. 

4440.  TTie  most  complete  mode  of  employing  ice  in  this  country  for  the  preservatioti  of  food 
is  by  a  well-contrived  ice- house ;  but  where  this  cannot  be  had,  many  methods  more  econo- 

mical may  be  employed.    See  "  Ice-house,"  Book  YIII.  Chap.  VII. 

Sect.  IIL 

preserving  animai  food  by  salt. 

4441.  The  power  which  salt  possesses  of  preserving  animal  food  from  decomposition  has 
been  known  from  time  immemorial.  In  the  early  periods  in  this  country,  before 
markets  were  so  well  supplied  as  they  now  are,  with  fresh  meat,  the  barons  and  other 
■wealthy  persons  laid  in  an  immense  store  of  salted  provisions  against  the  winter ;  for 
so  wretched  was  the  state  of  husbandry,  that  they  often  had  not  subsistence  for  their 
cattle  during  the  winter  months,  and  they  killed  some  of  them  for  this  reason  to 
preser\'e  the  flesh  in  salt.  Thus  Hume  informs  us,  that  when  the  insurgent  barons 
ravaged  the  estates  of  the  elder  Spencer,  in  the  reign  of  Edward  II.,  he  had  in  his  larder 
the  enormous  quantity  of  600  bacons,  80  carcases  of  beef,  and  600  muttons;  the  latter 
as  well  as  beef  being  at  that  time  salted.  Nor  do  things  appear  to  have  been  any  better 
in  1512;  for  from  the  "Northumberland  Household  Book"  we  learn,  that  during  the 
winter  months  the  family  lived  on  salted  meat.  The  scurvy  was  then  one  of  the  most 
common  diseases  in  this  island,  owing  no  doubt  to  the  great  use  of  this  kind  of  food  and 
the  scarcity  of  vegetables. 

In  later  times,  it  was  usual  for  families  in  the  country  to  lay  in  a  stock  of  salted  meat 
in  October  and  November,  which  served  for  their  consumption  during  the  winter  and 

spring ;  but  in  consequence  of  the  universal  establishment  of  markets,  butchers'  shops, 
and  travelling  butchers,  this  is  less  necessary,  and  fresh  meat  may  at  present  be  had  in 
most  places  almost  every  day.  Large  quantities  of  meat,  chiefly  beef  and  pork,  are, 
however,  salted  for  the  use  of  the  navy,  and  for  exportation  to  the  East  and  West  Indies, 
of  which  Ireland  supplies  a  large  proportion.  The  property  which  salt  possesses  of  pre- 

serving animal  substances  from  putrefaction  is  of  the  greatest  importance  to  the  empire 
in  general,  and  to  the  remote  grazing  districts  in  particular.  It  enables  the  latter  to 
dispose  of  their  live  stock,  and  distant  navigation  is  wholly  dependant  upon  it,  as  long 
voyages  could  not  be  undertaken  without  the  usual  stock  of  salt  provisions. 

4442.  Animal  food  is  rendered  harder  and  less  digestible  by  being  salted  for  preservation ; 
and  the  quantity  of  salt  with  which  it  is  thus  incorporated  is  greater  than  is  beneficial  to 
health.  Hence  it  is  that  those  who  feed  much  upon  salted  provisions  are  liable  to 
peculiar  complaints,  as  was  the  case  with  sailors  who  in  long  voyages  were  often 
attacked  with  scorbutic  diseases,  before  the  method  of  preventing  them  was  so  well 
understood  as  at  present,  when  great  care  is  taken  to  have  supplies  of  food  preserved 
fresh,  and  likewise  of  lemon  juice  or  citric  acid. 

Salting  is  at  present  the  most  general  process  by  which  meat  is  preserved  in  the 
British  Isles  :  and  as,  in  describing  the  methods  of  salting  provisions,  mention  is  often 
made  of  different  kinds  of  salt  and  their  various  qualities,  we  propose  to  explain  the 
nature  of  this  substance  and  the  modes  of  preparing  it. 

Of  tlte  various  Kinds  of  Culinary  Salt. 

4443.  Common  or  cxdinary  salt  is  obtained  from  two  sources.  It  is  found  in  great  abun- 
dance in  the  waters  of  the  ocean  ;  sea  water  containing  about  three  per  cent,  on  an  average. 

This  substance  is  also  found  in  the  solid  form,  composing  rocks  in  various  parts  of  the 
world  ;  this  is  called  rock  salt,  of  which  there  are  mines  in  Cheshire,  from  which  most  of 
oursalt  is  derived.  There  are  likewise  many  springs  of  water  issuing  from  the  earth  so  highly 
impregnated  with  salt,  that  they  are  called  bri?ie  springs;  these  are  supposed  to  owe  their 
origin  to  water  passing  through  rock  salt  below  ground,  in  consequence  of  which  it  dis- 

solves a  portion  of  this  mineral  substance  ;  on  evaporating  the  water  of  these  springs,  or 
sea  water  by  boiling,  salt  is  procured.  From  whichever  of  these  sources  salt  is  obtained, 
it  is  never  quite  pure,  being  at  first  contaminated  with  earthy  substances,  or  with  other 
salts ;  and  it  has  to  be  purified  or  refined,  before  it  is  fit  for  all  domestic  purposes.  These 
salts  are  sulphate  of  magnesia,  or  Epsom  salt,  sulphate  of  soda  or  Glauber's  salt, 
muriate  of  lime,  and  sulphate  of  lime;  they  are  nearly  all  separated  in  the  process  of 
refining  the  salt,  by  chemical  processes  not  necessary  to  describe  in  this  place.  Common 



778 ON  THE  PRESERVATION  OF  FOOD. Book  X. 

salt  is  generally  a  little  deliquescent,  that  is,  attracts  water  and  becomes  damp,  -which 
is  owing  to  its  not  being  entirely  freed  from  the  muriates  of  lime  and  magnesia.  Salt 
should  be  preserved  for  immediate  use  in  a  salt-box  -with  a  close  lid,  and  be  kept  in  a warm  dry  place. 

4444.  Common  salt,  when  perfectly  pure,  was  formerly  said  to  consist  of  muriatic  acid 
and  soda,  consequently  to  be  muriate  of  soda :  at  present,  chemists  consider  it  as  formed 
of  chlorine  and  sodium,  consequently  it  is  chloride  of  sodium;  but  it  frequently  retains 
its  former  name.  It  is  white,  transparent,  without  smell,  with  a  taste  strictly  saline,  and 
free  from  bitterness.  When  thrown  upon  a  heated  metallic  plate,  or  on  the  fire,  it  de- 

crepitates ;  in  a  greater  heat,  or  red  heat,  it  melts ;  and  in  a  white  heat  it  is  volatilised 
in  white  vapour,  but  is  not  altered.  Water  can  only  dissolve  a  certain  quantity ;  when  it 
cannot  take  up  any  more,  the  solution  is  said  to  be  saturated;  and  this  is  the  strongest 
brine  that  can  be  made.  Boiling  water  dissolves  more  salt  than  cold  ;  but  when  the  hot 
solution  is  suffered  to  cool,  all  the  salt  falls  down  in  a  solid  state  above  what  the  cold 
water  can  hold  in  solution.  Hot  brine,  therefore,  can  be  made  stronger  than  cold,  but  will 
remain  so  only  as  long  as  it  is  in  the  hot  state.  To  make  brine  completely  saturated,  it 
is  best  to  boil  it,  and  when  the  solution  is  cold,  it  is  certain  to  be  as  strong  as  possible. 

444.').  Culinary  salt  may  he  divided  into  two  kinds :  1.  Bay  salt  and  Fishery  salt ; 
2.  White  or  fine-grained  salt. 

4446.  Bai)  salt  is  obtained  from  the  se.a  water  by  evaporating  it  in  large  shallow  reservoirs  by  the  heat  or 
tlio  sun  only.  None  is  made  strictly  by  tliis  metliod  in  Britain,  the  climate  being  scarcely  warm  enough  ; 
but  large  quantities  are  manufactured  on  the  southern  coasts  of  IJurope,  as  France,  Spain,  and  Portugal,  and 
from  thence  it  is  imported  into  this  country.  It  is  very  large  or  coarse-grained,  in  consequence  of  the  slow- 

ness of  the  evaporation,  and  more  or  less  impure,  bein^  brownish,  grey,  or  reddish,  according  to  the  colour  of 
the  cl.iy  which  formed  the  bottom  of  the  pans  in  which  it  was  made.  The  bay  salt  of  different  coimtries 
differs  considerably  in  purity  and  colour,  according  to  the  mode  in  which  it  has  been  manufactured.  The 
more  slowly  the  water  has  been  evaporated,  the  larger  are  the  crystals  of  salt,  and  the  more  perfect  and  pure 
they  are.  Bay  salt  is  generally  considered  to  be  stronger  than  white  salt ;  but  this  opinion  is  erroneous ;  its 
superior  operation  is  rather  by  dissolving  slower  on  account  of  the  large  size  of  its  crystals ;  and  hence  it 
is  more  useful  in  salting  sea  stores.  It  is  cheaper  than  white  salt ;  and  although  fitter  for  the  same  purposes 
in  curing  fish  and  meat,  is  much  less  fit  for  ordinary  purposes  from  its  containing  much  impurity.  Little 
actual  bay  salt  is  now  imported,  as  a  coarse  salt  equally  useful  is  manufactured  in  this  country. 

44-17.  Cheshire  fishery  salt  is  the  coarsest  grained  of  all,  and  is  made  by  evaporating  the  brine  from  dis. 
solving  rocli  salt,  or  natural  brine  from  the  springs,  by  a  temperature  of  100"  to  110°,  by  which  slow  evapora- 

tion the  crystals  become  large,  and  better  adapted  to  the  use  of  the  fisheries.  It  is  sometimes  called  British 
bay  salt. 

4448.  White  salt  is  made  either  by  boiling  sea  water  in  places  where  fuel  is  cheap,  as  at  Newcastle;  or  by 
partly  evaporating  sea  water  by  the  heat  of  the  sun,  and  thus  reducing  it  to  a  briue,  which  is  afterwards 
boiled  to  salt,  as  at  Lymington  in  Hampshire ;  or  by  boiling  the  brine  of  salt  springs,  as  in  Worcestershire 
and  Cheshire  ;  or,  lastly,  by  dissolving  and  boiling  rock  salt,  as  in  Cheshire.  The  different  states  in  which 
salt  is  prepared  for  sale  have  given  it  various  appellations,  as  stored  or  lump  salt,  common  salt,  basliet  salt, 
and  Sunday  salt.  In  making  the  stored  salt,  the  brine,  whether  from  the  natural  brine  springs,  or  from  the 
rock  salt,  is  evaporated  in  wrought  iron  pans  by  a  heat  of  226°,  or  14°  above  the  boiling  point,  a  temperature which  brine  can  sustain,  although  fresh  water  cannot ;  as  the  liquid  boils,  a  scum  is  taken  off  consisting  of 
carbonate  of  lime  with  which  the  salt  was  mixed  in  the  earth  ;  when  the  brine  is  sufBciently  concentrated, 
the  salt  crystallises,  while  the  other  salts,  the  Epsom  salt,  .ind  the  Glauber's  salt  do  not  crystallise  so  soon, and  are  poured  off  in  the  liquid  state;  these  are  called  the  bittern,  which  are  crystallised  afterwards.  The 
salt  now  purified  is  put  in  baskets  and  drained,  and  afterwards  dried  upon  a  stove ;  this  is  often  called  basket 
salt  ■  it  is  very  fine  grained,  in  consequence  of  the  great  heat,  and  is  the  best  salt  used  for  the  table. 

4449.  Tlie  common  salt  is  made  by  the  same  ]>rncess,  but  the  evaporation  is  slower,  the  temperature  being 
only  160°  to  170°  ;  and  it  is  not  stoved  after  draining.  .     ,  „ 

Lyminaton  common  salt  is  made  by  evaporating  salt  water  by  means  of  the  sun  and  air  m  shallow  ponds, 
till  five  parts  out  of  six  have  disappeared,  and  quick  boiling  the  remainder  to  dryness. 

In  Scotch  common  salt,  the  sea  water  is  boiled  very  quick,  and  the  crystals  or  grains  are  small,  approachmg 
stoved  salt.  ,    ,.     ,    j  .   ■  .        j  ^  „■  ̂  

Salt  upon  salt  is  made  from  bay  salt  dissolved  m  brme  and  recrystallised.  _  _ 
The  following  table,  by  Dr.  Henry,  gives  the  components  in  1000  parts  of  foreign  and  British  varieties  of salt. 

Kind  of  Salt. Inso- 
luble 

Mat- ter. Muri- ate of 
Lime. 

Muriate 
of  M.TR- nesia. 

Total Earthy 
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„      ,    C  Scotch  common  . British  Vijo.  Sunday  .  . 
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12 
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44.50  Common  or  culinary  salt  is  not  only  important  as  a  preserver,  but  as  a  seasoner  of 

food  No  other  condiment  is  in  equal  request ;  and  it  is  considered  by  medical  men  to 

be  not  only  a  useful  but  a  necessary  stimulant,  and  that  its  valuable  properties  contribute 

much  to  health,  when  used  in  moderation.  Mankind  in  all  ages  appear  to  have  had  a 

relish  for  salt  -  "  Can  that  which  is  unsavoury  be  eaten  without  salt?  or  is  there  any 

taste  in  the  white  of  an  ogg?"  Jol>,v\.  G.  In  countries  where  salt  is  scarce  it  fetches  a 

great  price ;  and  long  journOys  across  deserts  arc  undertaken  to  procure  it.  Alt
hough 
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salt  is  known  to  be  a  powerfal  antiseptic,  yet,  according  to  the  experiments  of  Sir  John 
Pringle,  it,  like  sugar,  is  only  so  in  large  quantities ;  this  physician  found  that  a  small 
quantity,  so  far  from  preventing,  promoted  putrefaction  ;  and  from  this  fact  he  concluded, 
that  as  we  use  salt  at  table  in  small  quantity  only,  it  helps  digestion  by  softening  and  dis- 

solving our  animal  food.  Its  utility  is  strikingly  exemplified  in  the  avidity  with  which 
animals  in  a  wild  state,  guided  by  natural  instinct,  seek  for  the  salt  pans  of  Africa  and 
America,  and  in  the  difficulties  they  wiU  encounter  to  reach  them.  The  great  desire  that 
cattle  and  sheep  have  for  salt  is  remarkable,  and  well  known  to  farmers.  Lord  Somerville 
attributed  the  great  health  of  his  merinos  to  the  salt  with  which  they  were  supplied ;  in 
Spain  the  merinos  have  a  ton  annually  to  every  100  sheep. 

In  the  interior  countries  of  Africa,  the  greatest  of  .ill  luxuries  is  salt.  A  child  there,  according  to  Parkes, 
will  sucli  a  piece  of  rock  salt  as  if  it  were  sugar.  The  poorer  class  of  the  inhabitants  are,  however,  so  very 
rarely  indulged  with  this  precious  article,  that  to  say  a  man  eats  salt  with  his  victuals,  is  the  same  as  saying 
he  is  a  rich  man.  The  long  use  of  vegetable  food  creates  so  painful  a  longing  for  salt,  that  no  words  can 
sufficiently  describe  it. 

Salt  among  the  ancients  was  the  emblem  of  friendship  and  fidelity;  also  of  the  inviolability  of  compacts ; 
hence  it  was  used  in  all  their  sacrifices  and  covenants.  At  this  day  the  Bedouin  Arabs  consider  it  in  the 
same  light ;  they  have  a  great  respect  for  bread  and  salt,  and  are  accustomed  to  afiBrm  or  deny  any  thing  by 
these  substances.  Hostile  as  they  generally  are  towards  strangers,  yet,  if  they  h.ive  eaten  salt  with  any  one, 
it  would  be  accounted  the  greatest  of  all  crimes  to  rob  him,  or  even  to  take  the  smallest  article  of  his  bag- 

gage. They  never  break  any  engagement  made  with  the  ceremony  of  exchanging  bread  and  salt.  If  a 
stranger  can  contrive  to  oppose  this  alliance  to  their  rapacity,  he  is  safe  among  them  even  in  the  middle  of 
the  desert;  the  Arab  with  whom  he  has  tasted  them  regards  him  as  one  of  his  own  tribe.  This  feeling 
extends  also  to  India ;  no  natives  will  ever  fight  against  those  whose  salt  they  have  eaten. 

Considering  the  utUity  of  salt  to  be  thus  established,  it  may  excite  surprise  why  the 
long-continued  use  of  salted  provisions  should  give  rise,  as  is  well  known,  to  diseases. 
But  it  has  been  observed  by  Dr.  Paris,  that  the  salt  when  it  has  combined  with  animal 
fibre  in  the  case  of  salt  meat  is  no  longer  to  be  considered  as  the  condiment  we  have 
mentioned ;  and  although  chemistry  cannot  explain  the  cause  of  the  difference,  yet  it  is 
certain  that  flesh  when  salted  is  not  so  digestible  as  it  was  before  salting. 

4451.  In  the  process  of  sailing,  besides  common  salt,  several  other  antiseptics  are  frequently 
employed  to  improve  the  meat ;  as  saltpetre,  sugar,  vinegar,  and  spices. 

4452.  Saltpetre,  called  also  nitre,  is  a  salt  which  consists  of  nitric  acid  and  potash ;  hence 
the  chemical  term  is  nitrate  of  potash. 

It  is  a  natural  production,  and  is  found  crystallised  on  the  surface  of  the  soil  in  certain  countries  and  placet, 
particularly  among  old  walls  and  spots  that  have  been  uninhabited.  The  surface  of  the  ground  is  swept  off 
frequently  and  the  saltpetre  contained  in  it  is  procured  by  mixing  thewhole  in  water  ;  when  the  salt  dissolves 
and  the  impurities  have  subsided,  the  former  is  obtained  by  evaporation.  What  is  used  in  England  comes 
from  Bengal  in  a  very  impure  state  ;  it  is  purified  here ;  that  wliich  is  of  the  best  quality  is  in  long  trans- 

parent crystals.  Its  taste  is  sharp,  bitterish,  and  cooling ;  it  is  possessed  of  a  greater  degree  of  antiseptic 
power  than  common  salt.  Sir  John  Pringle  found  that  it  exceeded  the  latter  four  times  ;  hence  it  is  always 
an  ingredient  in  making  strong  brines  where  the  saline  taste  is  to  be  avoided.  When  common  salt  alone  is 
used,  it  is  apt  to  give  a  greenish  tinge  to  the  meat ;  and  those  who  are  desirous  of  having  the  beef  of  a  fine 
red  colour,  add  a  little  saltpetre,  which  has  the  property  of  giving  this  colour  ;  but  as  this  salt  has  also  the 
effect  of  hardening  the  meat,  and  communicjiting  a  harsh  taste,  to  correct  these  defects,  some  sugar  or  molasses 
is  likewise  added.  Those  who  are  desirous  of  the  red  colour  without  using  saltpetre  may  give  it  by  a  little 
cochineal,  which  is  perfectly  harmless. 

4453.  Sal  prunella,  mentioned  in  receipts,  is  the  same  salt  as  saltpetre,  only  it  has  been  melted  over  a  fire, 
poured  out  and  made  up  into  cakes. 

4454.  Tke  theory  qf  the  preservation  of  meat  iy  means  of  alkaline  salts  does  not  appear  to  have  been  clearly 
explained.  We  know  that  they  attract  water,  and  that  the  existence  of  this  fluid  in  meat  accelerates  its 
decomposition.  When  applied  to  meat,  the  water  in  the  juices  unites  with  them,  and  they  become  dissolved, 
which  facilitates  their  entrance  into  the  pores  of  the  animal  substance.  The  albumen  of  the  meat  being  thus 
deprived  of  its  water,  is  concentrated,  and  is  less  apt  to  putrefy  ;  hence  salted  meat  may  be  more  readily  dried in  the  air  than  fresh  meat. 

It  Is  generally  understood  that  salting  greatly  impairs  the  nutritiousncss  of  meat.  There  can  be  little  doubt 
that  the  action  of  long-continued  salt  is  to  corrugate  and  harden  the  fibrin,  rendering  it  somewhat  less  easily 
digestible  ;  but  by  a  few  days'  sailing  only,  probably  its  nutritive  properties  are  scarcely,  if  at  all,  diminished  ; and  although  certainly  in  the  process  some  of  the  juices  of  the  meat  are  lost,  yet  these  appear  to  consist  chiefly 
of  water  tinged  with  blood.  Meat  that  has  been  kept  very  long  in  salt  becomes  strongly  and  disagreeably 
saline ;  and  it  is  difficult  by  soaking  in  water  to  expel  the  salt,  for  the  meat  retains  it  with  great  obstinacy, 
even  in  boiling.  Over.salting  appears  to  have  no  remedy ;  for  if  the  meat  be  kept  so  long  in  water  as  to  bring 
the  salt  from  the  middle  of  the  mass,  the  outside  will  be  totally  deprived  of  it ;  and  cutting  it  in  pieces  is  well 
known  to  injure  the  quality  of  the  meat. 

4455.  Salting  meat  is  performed  in  two  ways,  by  dry  salting,  and  pickling. 
4456.  Dry  salting  is  performed  by  packing  the  meat  in  dry  salt,  and  sometimes  rubbing 

the  surface  of  it  all  over  with  the  salt.  Packed  in  salt,  the  meat  will  keep  longer,  but  it  is 
made  more  salt,  and  is  more  altered  in  its  nutritious  properties  than  when  it  is  simply 
cured  by  pickling.  Dry  salting  is  necessary  where  beef  or  pork  are  intended  for  export- 

ation and  keeping  in  a  hot  climate.  In  general,  the  pieces  of  the  animal,  best  fitted  for 
being  salted,  are  those  which  contain  fewest  large  blood-vessels,  aud  arc  most  solid.  Very 
little  salt  penetrates  except  through  the  cut  surfaces,  to  which  it  should  therefore  be 
chiefly  applied,  and  all  holes,  whether  natural  or  artificial,  should  be  particularly  attended 
to.  For  each  twenty-five  pounds  of  meat,  about  two  pounds  of  coarse-grained  salt  should 
be  allowed  ;  some  employ  the  following  mixture  :  a  pound  of  black  pepper,  a  quarter  of  a 
pound  of  Cayenne  pepper,  and  a  pound  of  saltpetre,  all  ground  very  fine,  and  mixed  well 
with  three  quarts  of  fine  salt ;  this  mixture  is  sufBcicnt  for  .eight  hundredweight  of  beef. 
The  pieces  should  be  first  sprinkled  with  the  spices,  and  then  the  salt  and  spice  should  be 
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■well  rubbed  into  every  part,  moulding  and  turning  the  meat  very  often  to  open  the  grain. The  meat  is  then  to  be  put  into  tubs  with  a  layer  of  large-grained  salt  between  each  piece  ; 
the  juices  of  the  meat  dissolve  the  salt,  and  cause  it  to  form  a  strong  brine.  In  about  a 
week  or  ra.ther  sooner,  some  take  out  the  meat,  and  re-pack  it  in  smaller  vessels  with  more 
coarse-grained  salt ;  and  some  add  a  little  spirit  of  salt  in  this  re-packing  to  improve  the 
flavour.  Cutting  out  the  bones  of  meat  salted  in  this  manner  is  advantageous.  The  meat 
requires  to  be  kept  a  month  in  salt  before  it  is  fit  to  use  for  sea  or  winter  store. 

4457.  If  the  sailing  is  pcrfomud  immediatelt/  (tfter  the  animal  has  been  slaughtered,  and  is  still  warm,  and 
before  the  fluids  are  coagulated,  the  salt  penetrates  rapidly  by  means  of  the  blood-vessels  through  the  whole 
substance  of  the  meat ;  and  this  is  the  practice  in  Ireland  in  the  provision  trade.  In  warm  climates,  it  is 
important  to  perform  the  operation  of  curing  meat  very  quickly,  to  prevent  putrefaction,  and  Mr.  Jackson  in 
his  ■'  Ketloctions  on  the  Trade  in  the  Mediterranean,"  informs  us  that  this  operation  is  admirably  performed  at Tunis,  where  the  heat  is  110°  in  the  shade.  There  a  good  sized  bullock  of  six  or  seven  hundredweight  is killed  and  salted  in  three  hours.   They  use  a  good  deal  of  pepper. 

4458.  The  recipe  given  by  Admiral  Knowles  for  salting  meat  is  as  follows :  "  As  soon  as  the  ox  is  killed, 
let  it  be  skinned  and  cut  up  into  pieces  fit  for  use,  as  quick  as  possible,  and  salted  while  the  meat  is  hot ;  for 
which  purpose  have  a  sufficient  quantity  of  bay  salt  and  saltpetre  pounded  together,  and  made  hot  in  an  oven, 
of  each  equal  parts  :  with  this  sprinkle  the  meat  at  the  rate  of  about  two  ounces  in  the  pound  ;  then  lay  the 
pieces  on  shelving  boards  to  drain  lor  twenty-four  hours  ;  turn  them  and  repeat  the  operation,  and  let  them 
lie  for  twenty-four  hours  longer  ;  by  this  time  the  salt  will  be  all  melted,  and  will  have  penetrated  the  meat, 
and  the  jiieces  may  then  be  drained  off.  Each  piece  must  then  be  wiped  with  clean  dry  cloths,  and  a  suffi- 

cient quantity  of  common  salt,  made  hot  likewise  in  an  oven,  and  mixed,  when  taken  out,  with  about  one- 
third  of  brown  sugar  ;  the  casks  being  ready,  rub  each  piece  well  with  the  mixture,  and  pack  them  well  down, 
allowing  about  half  a  pound  of  the  salt  and  sugar  to  each  pound  of  meat,  and  it  will  keep  good  for  several 
years  and  eat  well.  It  is  best  to  proportion  the  casks  or  barrels  to  the  quantity  consumed  at  a  time,  as  the 
seldomer  it  is  exposed  to  the  air  the  better.  The  same  process  does  for  pork,  only  a  smaller  quantity  of  sugar 
and  more  salt  will  answer ;  but  the  preservation  of  both  depends  equally  on  the  meat  being  hot  when  first 
salted." 

4459.  In  directions  for  salting  meat  and  other  provisions,  we  often  find  bay  salt  recom- 
mended as  preferable  to  any  other ;  and  it  will  be  useful  to  consider  how  far  this  opinion 

is  well  founded. 

Dr.  Henry  has  shown,  by  careful  analyses,  that  the  Cheshire  salt  contains  less  impurities  altogether  than 
the  foreign  or  bay  salt,  and  therefore  that  the  latter  cannot  be  stronger  ;  but  the  bay  salt  has  not  so  much  of 
the  muriate  of  lime  (now  called  chloride  of  calcium )  and  muriate  of  magnesia,  and  therefore  it  is  less  disposed 
to  dissolve  in  the  air  ;  and  bay  salt,  from  the  slow  way  in  which  the  water  is  evaporated,  is  crystallised  in  larger 
crystals,  or  is  what  is  called  larger  grained.  Dr.  Holland,  who  seems  to  have  attended  much  to  this  subject, 
is  of  opinion,  that  although  the  different  sorts  of  salts  may  differ  little  in  their  purity,  yet  from  the  different 
way  in  which  they  are  made,  they  possess  a  difference  of  form,  as  well  as  of  compactness,  which  may  fit  them 
for  various  applications,  especially  in  the  preservation  of  animal  flesh  and  provisions.  But  in  every  case,  the 
more  pure  the  salt  is,  and  the  more  free  from  any  admixture  of  alkaline  or  earthy  saline  matter,  the  more 
effectual  it  will  be  for  the  purpose  of  salting.  The  small-grained  salt  is  better  suited  for  table,  the  salting  of 
butter  and  cheese,  because  it  dissolves  more  readily  and  incorporates  more  easily  and  intimately  with  these 
substances ;  on  the  same  account,  it  is  the  most  proper  for  preserving  the  different  kinds  of  vegetables.  For 
the  like  reason,  of  the  smallness  of  its  grain,  as  well  as  from  its  consequent  readiness  of  solution,  the  same 
sort  of  salt  is  best  adapted  for  making  the  pickle  for  meat,  and  for  rubbing  on  and  into  its  substance ;  salting 
by  it  is  sooner  performed.  But  it  is  not  so  well  calculated  for  packing  meat,  fish,  or  provision  of  any  kind,  as 
the  bay  salt,  or  the  common  large-grained  fishery  salt.  This  is  not  from  any  want  of  purity  or  strength,  hut 
merely  from  the  smallness  of  the  grain  by  which  it  runs  more  readily  into  brine,  which  by  being  forced  out 
from  betwixt  the  layers  of  flesh  or  fish,  by  the  pressure  of  these  on  each  other,  the  different  portions  of  the 
animal  matter  are  allowed  to  come  into  close  contact,  without  having  any  salt  interposed.  Whereas,  on  the 
contrary,  when  salt  of  a  larger  and  firmer  grain  is  employed,  a  considerable  part  of  it  remains  a  long  time 
undissolved,  separating  the  different  layers  or  portion  of  meat;  admitting  in  some  degree  the  brine  to  flow 
and  insinuate  itself  between  them,  and  iidmitting  also  a  constant  new  supply  of  saturated  brine,  from  the 
gradual  solution  of  the  salt  in  the  fluids  exuding  from  the  animal  matter,  to  every  part  of  the  packed  pro- 

visions. It  does  not  appear,  from  all  these  considerations,  that  the  bay  salt,  which  is  a  foreign  commodity,  has 
any  real  advantage  over  the  salt  made  in  this  country  of  as  large  a  grain,  either  by  sea  water,  or  from  the 
rock  salt,  and  therefore  it  is  desirable  that  the  prejudice  in  favour  of  foreign  bay  salt  should  be  removed, 
as  injurious  to  our  home  manufacture.  This  fact  is  well  illustrated  by  the  practice  of  the  victualling  depart- 

ment of  Government  at  Deptford  ;  there  for  several  years  the  large-grained  salt  manufactured  in  this  country 
from  natural  salt  brine  springs  has  been  the  only  salt  used  for  packing  provisions,  after  they  have  been  first 
cured  with  common  salt,  or  that  which  is  prepared  by  a  heat  of  180°.  And  though  these  provisions  have  been 
carried  to  the  hottest.climates,  the  strength  and  purity  of  the  salt  employed  in  preserving  them  has  never  been 
called  in  question  ;  and  the  provisions  are  considered  equal  in  every  respect  to  that  packed  with  the  bay  salt 
of  St.  Ube's  or  any  other  place.  Indeed,  what  is  now  sold  in  the  metropolis  as  bay  salt  is  almost  wholly  the 
largelgraiiied  salt  of  home  manufacture  from  natural  brine  springs.  Such  salt,  however,  though  it  may  be 
equal  in  quality,  should  not  be  chargeil  at  tlie  same  price  as  foreign  salt.  It  is  said  that  strongly  rooted  pre- 

judices in  favour  of  bay  salt  exist  in  Ireland  and  Scotland  ;  but  as  salt  of  equal  quality  can  be  made  in  England, 
it  is  very  desirable  that  the  large  sums  paid  for  bay  salt  may  be  saved  to  the  country. 

4460.  In  domestic  economy,  salting  is  sometimes  performed  only  by  rubbing  in  salt ;  hut 
this  is  less  efficacious  than  pickling  in  brine,  or  packing  in  dry  salt,  and  frequently  fails 
when  it  is  wished  to  keep  the  meat  long ;  it  answers  very  well  where  the  meat  is  to  be 
used  in  a  short  time.   

It  is  desirable  to  avoid  salting  meat  m  hot  weather,  if  it  is  to  be  kept  for  any  length  ot 

time ;  and  in  particular  it  is  improper  for  the  butcher  to  send  meat  to  any  distance  in  the 

heat  of  the  day,  if  it  is  intended  for  salting ;  if  the  meat  has  been  heated,  it  will  not  take 
the  salt  well.  Autumn  is  the  most  favourable  season  for  this  purpose.  If  salting  in 

warm  weather  be  necessary,  it  should  be  done  as  soon  as  possible  after  the  animal  is 

killed ;  for  if  it  hangs  a  single  day,  it  runs  the  risk  of  being  fly-blown,  or  being  fainted 

in  some  part,  and  if  once  tainted,  it  will  not  take  the  salt  If  the  weather  be  cold,  and  it 
cannot  be  salted  immediately  on  being  kUled,  it  will  be  better  for  hanging  two  or  three 

days  to  become  tender,  as  this  change  does  not  take  place  after  it  has  received  the  salt ; 
but  the  first  must  be  guarded  against. 
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For  salting,  wooden  troughs  ar.  generally  used;  some  line  them  -with  lead,  but  this  is 
better  omitted,  as  this  metal  may  prove  injurious.  Glazed  salting  pans  are  purposely 

made  of  Welsh  -ware,  or  Nottingham  stoneware,  -which  answer  very  well ;  but  common 
red  earthenware  pans  are  liable  to  have  the  glaze  destroyed.  The  first  operation  is  to 

.  clear  away  any  blood  or  slimy  matter  that  may- appear  on  the  meat,  and  to  remove  any 
kernels.  It  should  be  then  slightly  sprinkled  with  salt,  and  laid  on  sloping  boards  for  a 

.  day  or  two  for  the  blood  to  drain  off ;  and  the  brine  that  runs  out  must  be  thrown  away, 
;  as  unfit  to  use  again,  if  the  weather  be  warm,  for  the  blood  and  other  juices  that  are 
(  extracted  are  apt  to  putrefy  ;  but  if  the  weather  be  cold,  the  brine  may  be  saved  to  be 
1  used  over  again,  if  necessary,  after  boiling.  The  meat  should  then  be  wiped  with  clean 
I  cloths.  Dry  some  common  salt  in  an  oven,  and  bruise  it  by  rolling  ;  some  add  to  this 
1  brown  sugar,  in  the  proportion  of  three  ounces  of  salt  to  one  of  sugar,  which  will  assist  in 

I  preserving  the  meat,  and  also  render  it  more  juicy  and  mellow.  The  salt  should  now  be 
•  well  rubbed  into  every  part  of  the  meat ;  after  which  the  meat  should  remain  in  the  trough 
t  for  a  day,  and  then  be  turned  and  rubbed  again  for  several  days  successively.  If  it  be 
1  required  to  have  the  meat  to  look  red,  add  half  an  ounce  of  saltpetre  to  the  salt  ;  but  it  is 
i  to  be  observed,  that  this  rather  tends  to  harden  it.  As  to  the  time  required  for  salting, 
I  that  will  depend  partly  upon  the  size  of  the  joints,  the  manner  in  which  the  salt  has  been 
I  rubbed  in,  and  the  length  of  time  it  is  required  to  be  preserved.  Meat  requires,  in 
(  general,  from  four  or  five  days  to  a  fortnight,  according  to  the  size.  Much  salt  injures  its 
1  nutritive  properties,  and  makes  it  tough ;  but  when  slightly  salted,  or  corned,  as  it  is 
(  called,  it  is  still  juicy  and  tender,  easily  digested,  and  sufficiently  nourishing.  Rubbing 
i  in  salt  cannot  be  applied  to  fish,  on  account  of  their  tenderness  not  bearing  the  necessary 
1  rubbing. 

Salt  meat  is  flavoured  sometimes  by  adding  to  the  salt  some  sweet  herbs,  onions,  &c. 
]  pounded,  and  likewise  a  little  spice. 

4461.  Salting  meat  by  pickle  is  keeping  meat  immersed  in  a  pickle,  which  is  a  brine 
( composed  of  common  salt  dissolved  in  water.  This  mode  of  application  does  not  render 
t  the  meat  so  salt  as  dry  rubbing,  but  is  not  calculated  for  keeping  it  so  well  for  a  great 
1  length  of  time,  being  chiefly  limited  to  small  pieces  ;  it  is  thought,  however,  to  be  less 
i  injurious  to  the  nutritious  quality  of  the  meat. 

4462.  A  pickle  for  domestic  pwposes  is  by  some  recommended  to  consist  of  six  or  seven 
t  pounds  of  salt,  and  four  ounces  of  saltpetre,  to  four  gallons  of  water,  boiled  together, 
t  carefully  skimmed,  and  then  suffered  to  get  cold  before  the  meat  is  put  in  ;  to  this  some 
L  add  a  pound  or  two  of  sugar,  which  assists  in  preserving,  without  making  the  meat  so 
5  salt,  and  corrects  the  hardness  given  by  the  saltpetre.  It  is  essential  that  the  meat  should 
t  be  kept  wholly  immersed  in  the  pickle,  by  laying  some  weight  upon  it.  Meat  preserved 
1  in  pickle  gains  in  weight.  Messrs.  Donkins  and  Gamble  found  in  one  experiment  a  gain 
I  of  three  per  cent. ;  in  another  two  and  a  half.  It  should  always  be  kept  in  mind,  that 
;  the  true  art  of  preserving  meat  by  salting  is  to  do  with  the  smallest  quantity  of  salt  that 
c  can  answer  the  purpose. 

4463.  When  meat  is  to  be  preserved  a  long  time,  the  brine  should  consist  of  a  saturated  solu- 
ttion  of  salt.  A  common  direction  in  books  is,  that  the  brine  should  be  so  strong  that  an 
tegg  will  float  in  it;  but  this  is  a  very  imperfect  test  of  its  strength,  for  an  egg  will  not 
'  only  float  in  a  saturated  solution,  but  in  one  that  has  double  its  measure  of  common  water 
J  added  to  it ;  and  from  observing  this  imperfect  direction,  and  making  their  brine  too 
\  weak,  some  persons  have  failed  in  preserving  their  meat.  Indeed,  it  would  be  advisable  that 
t  the  brine  should  not  only  be  as  strong  as  it  can  be  made,  but  that  a  little  more  salt  should 
H)e  added  than  can  be  dissolved;  because,  as  the  meat  is  constantly  giving  out  its  juices  up 
t  to  a  certain  period,  these  juices  will  lower  the  strength  of  the  brine  below  the  preserving 
:  point  ;  but  if  there  is  an  excess  of  salt  present,  it  will  dissolve  in  the  juices  given  out,  and 
t  thus  the  strength  of  the  brine  will  be  kept  up.    A  saturated  solution  of  salt  is  made  by 
0  dissolving  seven  ounces  and  a  half  of  salt  in  an  imperial  pint  of  water  at  60°.  When  the 
fmeat  has  lain  sufficiently  in  the  brine,  it  is  to  be  taken  out  and  packed  in  casks  with  dry 
■  salt  between  each  layer  of  meat.  A  strong  brine  or  pickle  for  preserving  meat  a  long  time, 
'Or  for  sea  voyages,  is  made  by  boiling  down  the  solution  ;  and  the  rule  is,  that  the  water 
'should  be  evaporated  till  the  salt  begins  to  crystallise,  which  is  known  by  a  thin  film  of 
<  salt  beginning  to  form  on  the  surface  when  the  liquid  is  on  the  fire  ;  the  water  is  then 
■completely  saturated. 

4464.  The  same  pickle  may  he  used  repeatedly,  provided  it  be  boiled  up  occasionally, 
'with  additional  salt  to  preserve  its  strength,  as  this  is  diminished  by  the  combination  of 
iipart  of  the  salt  with  the  meat,  and  by  the  dilution  of  the  pickle  by  the  juices  extracted. 
1  In  consequence  of  boiling,  the  albumen,  which  would  cause  the  pickle  to  spoil  by  changing 
■very  soon,  is  coagulated,  and  rises  to  the  surface  in  the  fbrm  of  a  scum,  which  must  be 
'Carefully  removed. 

4'IGiS.  Notwlthst.indlng  thn  antiseptic  power  of  tho  salt,  the  brine  that  has  been  used  Is  very  liable  to  piitre- 
faction  ;  Tor  the  blood  and  all  the  liquid  parts  of  an  animal  arc  more  putrescent  than  the  flesh.   Mr.  Kamaay, 



782 ON  THE  PRESERVATION  OF  FOOD. Book  X. 

of  Glasgow,  has  given  an  economical  process  for  recovering  It:—"  Dilute  the  brine  with  water  until  its  spe- cific gravity  is  110  ;  then  pour  it  into  a  clean  boiler,  cast  iron  is  best ;  and,  to  two  gallons  and  a  half,  add  an 
egg  previously  beaten  up  along  with  two-thirds  of  an  ounce  of  finely-powdered  charcoal ;  boil  and  skira  off  the 
impurities  which  will  then  collect.  The  liquid,  on  cooling,  will  be  as  colourless  as  water.  Any  fish  or  meat 
to  be  preserved  by  this  recovered  brine  must  be  sprinkled  with  salt.  Different  sorts  of  meat  should  never 
be  put  into  the  same  brine." 

4466.  Pickled  pork.  — Pork  does  not  keep  long  -without  being  salted,  not  so  long  as 
other  meat.  Great  part  of  what  is  used  for  domestic  purposes  is  slightly  salted,  or,  as  it  is 
called,  pickled ;  this,  as  is  well  known,  is  generally  eaten  with  fresh  meat  of  some  kind,  as 
poultr)%  veal,  &c.  The  method  of  pickling  it  is  the  following :  —  Cut  the  pork  into 
pieces  of  a  suitable  size  ;  rub  them  well  with  salt ;  put  them  into  a  pan  with  a  sprinkling 
of  salt  between  each  piece  ;  as  the  salt  melts  on  the  top,  strew  on  more.  Lay  a  coarse 
cloth  over  the  pan,  a  board  over  that,  and  a  weight  on  the  board  to  keep  the  pork  down 
in  the  brine. 

4467.  In  most  farm-houses,  where  pork  is  to  be  kept,  it  is  treated  thus  :  —  When  well  salted,  and  cut  into 
pieces,  it  is  put  into  kits ;  after  which  it  is  directed  to  be  covered  with  brine  made  sufficiently  strong  to  swim 
an  egg,  and  simmered  over  a  gentle  fire  until  the  impurities  which  rise  are  skimmed  off;  this,  when  cold,  is 
poured  upon  the  meat,  which  sometimes  remains  in  that  state  so  long  as  two  or  three  years  befora  it  is  used  ; 
at  which  age,  it  is  said,  the  fat  is  more  firm,  of  better  flavour,  and  wastes  less  when  boiled  than  with  less 
keeping. 

4468.  All  kinds  of  anivial  substances  may  be  preserved  by  salt,  but  beef  and  pork  are  the 
only  kinds  of  meat  usually  cured  in  Britain  as  staple  articles  ;  and  the  former  is  by  far 
the  most  used  in  domestic  life.  Neither  of  these  it  is  now  "found  necessary  to  salt  to  a 
great  degree  for  home  consimiption  ;  it  is  for  sea  stores  chiefly  that  it  is  requisite  to  salt 
them  completely.  For  distant  sea  voyages,  pork  is  preferred,  for  several  reasons  which 
it  may  be  useful  to  point  out.  Pork  can  be  preserved  by  a  smaller  quantity  of  salt  than 
beef ;  it  takes  up  less  salt,  and  is,  consequently,  less  salt  to  the  taste.  A  piece  of  pork 
and  a  piece  of  beef  were  salted  as  nearly  as  possible  in  the  same  manner ;  at  the  end  of 
three  months  the  pork  was  of  a  proper  degree  of  saltness,  but  the  beef  was  so  salt  as 
scarcely  to  be  eatable.  Every  one  must  have  observed  that  the  fat  of  salted  meat  is 
less  salt  than  the  lean  ;  and,  as  pork  contains  much  fat,  this  may  be  one  cause  of  the  effect 
mentioned.  The  fat  of  fresh  pork  is  too  luscious  to  be  relished ;  but,  when  salted,  it 
becomes  firmer,  not  so  disagreeable  to  the  palate,  and  is  more  digestible.  Fat,  in  general, 
has  a  less  tendency  to  putrefaction  than  the  lean  of  meat,  as  may  be  observed  in  oil, 
tallow,  lard,  &c. 

It  is  scarcely  necessary  to  observe,  that  too  great  care  cannot  be  taken  that  the  provi- 
sions for  the  navy  should  be  of  the  best  quality,  when  we  consider  the  importance  of 

health  to  sea-faring  people,  and  that  they  are  for  a  long  time  deprived  of  the  power  of 
changing  their  provisions. 

Bacon. 

4469.  Bacon  is  made  from  the  sides  and  belly  of  the  hog,  salted  and  dried.  Each  side 
is  called  a  flitch  of  bacon.  This  is  a  very  ancient  mode  of  preserving  the  flesh  of  the 
hog ;  and  bacon  has  long  been,  and  still  continues,  a  favourite  food  among  the  labouring 
classes  in  England,  but  is  scarcely  at  all  used  by  the  same  class  in  Scotland.  It  is  ex- 

tremely useful  in  the  compositions  of  the  cook.  Smoke  is  generally  employed  in  the 
drying  of  bacon,  which  is  effected  by  hanging  it  in  the  wide  chimneys  of  farm-houses. 
But  some  persons  dislike  the  flavour  commtmicated  by  much  smoke  ;  and  bacon  is  some- 

times cured  entirely,  or  almost  entirely,  without  it. 

4470.  The  general  process  of  curing  bacon  without  smoking  is  as  follows:  —  It  is  recommended  that  the hair  should  be  burnt  off  the  hog,  after  it  has  been  killed,  by  singeing  it  with  kindled  straw  laid  over  it,  and 
that  the  skin  should  not  be  scalded,  or  wetted  with  water.  A  large  wooden  trough  or  tray  being  provided 
for  the  salting,  with  a  gutter  round  its  edges  to  drain  off  the  brine,  the  flitches  are  to  be  sprinkled  over  with  • 
salt,  and  left  for  twenty-four  hours  in  the  trough,  or  on  sloping  boards,  for  the  blood  to  drain  away  thoroughly. 
They  are  then  to  be  taken  out  and  wiped  dry ;  the  drainings  are  to  be  thrown  away.  Both  sides  of  the  flitches, 
but  particularly  the  inside,  or  fleshy  side,  are  to  be  well  rubbed  with  either  common  salt  alone,  or,  what  some 
prefer,  with  a  mixture  in  the  proportion  of  three  or  four  pounds  of  common  salt,  half  a  pound  of  s,%llpetre, 
and  oiie  pound  of  coarse  sugar  or  treacle.  The  salt  should  be  previously  well  dried  in  a  frying-pan  over  the fire,  when  the  rubbing  is  finished,  the  flitches  are  placed  in  the  trough  upon  e.nch  other,  the  skin  side 
lowermost  and,  next  day,  they  should  be  salted  again.  They  are  then  to  be  left  in  the  trough  for  a  month 
or  six  weeits,  according  to  the  size  of  the  flitches  and  the  state  of  the  weather,  rubbing  them  over  with  salt 
four  or  five  times  in  that  time.  After  this  they  are  dried  by  hanging  them  up  over  the  fire,  but  not  in  the 
smoke,  and  afterwards  laying  tliem  upon  a  rack  hung  up  to  the  ceiling  in  the  kitchen,  or  in  some  very  dry 
but  not  too  warm  a  place,  nor  in  the  sun,  as  either  of  these  will  ciuso  the  bacon  to  turn  rusty.  There  are 
some  slight  variations  of  this  process  as  practised  in  different  parts  of  the  kingdom ;  and  it  is  in  Yorkshire 
and  Somersetshire  chiefly  that  bacon  is  cured  without  smoking.  .     ,  .  „  ,  ̂ 

A  great  deal  qf  bacon  ts  cured  in  Ireland,  and  Imported  from  thence  j  but  it  is  not  so  well  fed  or  cured  as 
the  English  bacon,  and  is  lower  priced. 

4471.  Hams  are  cured  in  a  similar  manner;  but  this  varies  in  different  parts  of  the 

country.    In  Yorkshire  they  are  cured  without  smoke  as  follows  :  — 
Mix  and  pound  together  a  peck  of  common  salt,  five  pounds  of  bay  salt,  of  saltpetre  mA  sal  prunel  two 

ounces  each  ;  sprinkle  the  ham  with  salt,  and  lay  it  down  for  twenty-tour  hours ;  rub  it  well  with  the  above 
mixture  and  let  it  remain  for  three  days  ;  then  t-iko  out  the  meat, and  boil  the  pickle  in  two  g.illons  of  w.itcr, 
adding  salt  sufflcient  to  make  the  bfinc  strong  enough  to  float  an  egg  ;  when  this  is  cold,  pour  it  over  the  ham, 
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and  suffer  It  to  lie  for  a  fortnight  or  three  weeks ;  then  dry  It  without  smoke,  having  tied  it  up  in  paper  to 
keep  away  the  flies,  &c.    Some,  for  the  same  purpose,  wliitewash  the  hams  over  while  they  are  drying. 

See  the  tiuishiug  of  bacon  and  hams  by  smoking,  under  "  Preservation  of  Meat  by  Smoking,"  Sect.  V. 

Saliiny  Fish. 

4472.  In  preserving  fish,  salt  is  usually  more  or  less  employed.  Fish,  according  to  the 
modes  of  preserving  it,  is  distinguished  into  dry,  salt,  green,  and  pickled.  The  method  by 
drying  alone  has  been  already  mentioned  ;  it  is  used  only  in  the  smaller  kinds.  Pickling 
fish  will  be  described,  Chap.  VI. 

4473.  Large  quantities  of  cod  are  salted  and  dried  in  the  Newfomidland  and  Shetland 
fisheries  ;  these  are  little  esteemed  in  England,  and  they  are  chiefly  sent  to  the  Mediter- 

ranean, where  they  fetch  a  good  price,  as  in  the  Catholic  countries  there  is  a  prodigious 
consumption  of  fish  in  Lent.  At  Newfoundland,  the  fish,  after  being  gutted  and  split,  are 
laid  in  a  pile  on  the  shore  with  a  layer  of  coarse-grained  salt,  called  fishery  salt,  between 
each  layer  of  fish  :  "when  they  have  taken  the  salt  sufficiently,  they  are  placed  upon  stages 
of  wattle-work  supported  by  poles,  and  exposed  to  the  sun  till  they  are  quite  dry,  when 
they  are  packed  up  and  put  on  board  the  ships.  This  mode  of  preparing  the  fish  is  called 
curing. 

4474.  Green  cod  is  the  kind  most  generally  used  in  England.  These,  instead  of  being 
split  quite  open,  like  the  dry  fish,  are  only  opened  down  to  the  navel ;  they  are  then 
salted  and  laid  in  brine  or  strong  pickle,  and  put  in  this  manner  into  casks  without  any 
drying.  The  finest  -we  have  is  cured  at  the  Dogger  bank,  and  is  generally  brought  to 
the  London  market  two  or  three  weeks  after  it  is  caught :  the  fish  sometimes  weigh  from 
fifteen  to  twenty  pounds,  and  are  known  even  to  measure  from  four  to  five  feet  in  length. 
But  by  far  the  greatest  quantity  is  prepared  at  Newfoundland  ;  these  and  the  Irish  cod- 

fish are  of  an  inferior  quality. 
4475.  Haddock,  cod,  or  ling,  are  cured  by  splitting  the  fish,  and  removing  the  bone  ; 

they  are  then  salted  for  two  or  three  days  with  equal  parts  of  salt  and  sugar,  or  with  salt 
alone  ;  afterwards  they  are  stretched  on  sticks,  and  laid  on  the  beach  to  dry  in  the  sun, 
or  on  stages,  or  within  the  influence  of  a  kiln  or  stove. 

4476.  i/('rr/n^5  rt7r  prcscrz'Cf/ by  being  salted,  pickled,  or  smoked.  The  Dutch  have  always  been  famous 
for  curing  herrings,  and  it  has  been  supposed  that  they  first  began  the  herring  fishery.  But  there  is  evidence 
to  show  that  the  Scotch  had  preceded  tliem. 

4477.  I'he  people  of  Yarmouth  have  been  long  celebrated  for  salting  and  barrelling  herrings,  and  for  their method  of  preparing  red  herrings.  They  have  greatly  the  advantage  over  the  Dutch,  in  being  nearer  to  the 
herring  slioals. 

4478.  To  salt  herrings,  as  soon  as  they  are  taken  out  of  the  sea,  they  are  cut  open,  and 
everything  is  taken  out  except  the  milt  and  the  roes  ;  then  after  washing  them  in  fresh 
water,  they  are  left  in  a  tub  of  strong  brine  for  twelve  or  fifteen  hours.  They  are  drained, 
and  afterwards  packed  up  in  barrels,  disposing  them  evenly  in  rows,  pressing  them  well 
down,  and  strewing  a  layer  of  salt  between  each  row  and  another  at  top  and  bottom. 
Mackerel  are  sometimes  cured  in  the  same  manner  ;  also  pilchards,  of  which  vast  numbers 
are  taken  oft'  Cornwall,  and  exported  to  the  Mediterranean. 

The  same  objection  that  is  made  to  salted  meat  applies  likewise  to  herrings  and  other 
fish  ;  but  they  are  much  used  by  the  poor,  and  are  rendered  less  injurious  by  a  plentiful 
addition  of  potatoes  ;  indeed,  the  best  way  of  using  salted  herrings  is  by  merely  employing them  to  give  a  relish  to  that  excellent  vegetable. 

Sect.  IV. 

PRESERVING  MEAT  AND  FISH  BY  SUGAR. 

4479.  The  preservative  power  of  sugar  is  well  known  ;  and  though  it  is  not  a  common 
practice  to  preserve  meat  and  fish  by  it  alone,  yet  this  has  been  done  occasionally.  Meat 
has  been  preserved  fresh  for  months  by  being  immersed  in  molasses. 

4480.  To  preserve  fish  by  sugar,  open  them  and  rub  the  sugar  in,  in  the  same  manner 
as  salt,  leaving  it  then  for  a  few  days.  If  the  fish  be  intended  for  long  keeping,  dry  it 
after  this,  taking  care  to  expose  new  surfaces  to  the  air  frequently,  to  prevent  mouldiness. 
Fish  preserved  in  this  manner,  it  is  said,  will  be  found,  when  dressed,  much  superior  to 
what  has  been  cured  by  salt  or  smoke.  For  a  salmon  of  six  pounds  weight,  a  table- 
spoonful  of  brown  sugar  is  sufficient  ;  and  if  hardness  be  required,  a  tea-spoonful  of  salt- 

petre may  be  added. 
Sect.  V. 

PRESERVATION  OF  MEAT  DY  SMOKING,  OR  SMOKE-DUYING. 

4481.  It  has  been  long  known  that  the  smoke  of  burning  wood  has  the  property  of 
preserving  the  flesh  of  animals  from  putrefaction.  We  find  from  Horace  that  the  making of  hams  in  this  manner  was  practised  by  the  Romans  : 

"  Fumosa;  cum  pcde  pcrna;,"    Sat.  II.  2. 
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But  it  is  only  of  late  that  chemistry  has  taught  us  the  rationale  of  the  process.  A  certain 
portion  of  salt  is  almost  always  employed,  but  much  less  is  necessary  that  w^en  no  smoke 
is  used,  and  the  smoke  imparts  a  peculiar  flavour,  that  is  much  relished  by  many  persons ; 
the  juices  of  the  meat  are  likewise  more  perfectly  preserved  than  when  it  is  only  salted 
and  dried,  by  which  it  is  apt  to  become  hard  if  long  kept. 

4482.  The  usual  method  of  smoking  meat  in  England  is  to  hang  it,  after  being  salted 
to  a  certain  degree,  in  those  large  and  wide  chimneys  which  were  universally  built  for- 

merly in  our  farm-houses,  in  which  they  were  exposed  to  the  ascending  smoke ;  latterly, 
it  has  been  the  custom  to  erect  rooms  or  houses  for  the  express  purpose  of  hanging  meat 
in  to  be  smoked.  The  smoke  from  every  kind  of  fuel  is  not  effectual  for  this  purpose ; 
that  from  coal  does  not  answer ;  the  smoke  of  wood  and  of  peat  only  are  fit :  nor  is  every 
kind  of  wood  equally  proper ;  the  quality  of  the  wood  has  an  influence  upon  the  flavour 
of  the  meat ;  beech  and  oak  are  preferable  to  fir  or  larch.  Smoke  from  the  twigs  of 
juniper,  rosemary,  peppermint,  &c.,  impart  to  the  meat  something  of  their  aromatic 
flavour.  Westphalia  hams  are  smoked  by  juniper ;  slow  smoking  is  preferable  to  a  more 
rapid  one,  as  this  penetrates  more  completely  into  the  interior  of  the  meat. 

4483.  With  respect  to  the  theory  of  preserving  by  smoke,  it  is  now  known  that  in  the 
smoke  of  wood  there  is  an  acid  vapour  which  rises  with  it,  and  is  the  cause  of  the  pre- 

servation of  the  meat.  Every  one  must  have  remarked  how  much  more  pungent  for  the 
eyes  is  the  smoke  of  wood  and  turf  than  that  of  coal ;  this  is  owing  to  the  acid  just  men- 

tioned, which  can  be  procured  in  a  separate  state,  and  as  this  was  at  first  thought  to  be  one 
of  a  peculiar  kind,  distinct  from  all  other  acids,  it  received  the  name  of  pyroligneous  acid, 
of  acid  of  wood.  But  subsequent  observations  have  shown  that  it  is  not  a  peculiar  acid, 
but  the  same  as  the  acetic,  which  forms  the  sour  principle  in  vinegar  —  an  opinion  which 
is  confirmed  by  the  manufacture  of  actual  vinegar  in  the  distillation  of  wood.  The  liquid 
that  comes  over  first  in  this  distillation  is  of  a  dark  brownish  colour,  and  consists  of  acetic 
acid  mixed  with  tar  and  water,  from  which  good  vinegar  is  afterwards  prepared  by  recti- 

fication. The  crude  liquor  still  goes  by  the  name  of  the  pyroligneous  acid ;  and  is  now 
successfully  applied  to  the  preservation  of  animal  substances  by  simply  washing  them 
with  it ;  which  is,  in  fact,  making  use  of  the  active  principle  in  wood  smoke ;  and  this 
substance  might,  without  much  impropriety,  be  familiarly  styled  the  essence  of  smoke. 

4484.  It  appears  that  the  first  application  of  pyroligneous  acid  to  the  preservation  of 
meat  was  made  by  Mr.  Sockett  in  1820,  from  having  refiected  upon  the  antiseptic  pro- 

perty of  wood  smoke,  and  having  the  opportunity  of  making  some  experiments  with  this 
acid,  made  in  a  manufactory  near  him.  By  adding  some  of  it  to  the  pickle  for  making 
hams,  he  found  that  a  much  smaller  quantity  of  salt  was  sufiBcient ;  and  he  even  suc- 

ceeded by  brushing  over  the  ham  with  the  acid  without  employing  the  pickle.  He  like- 
wise tried  it  with  success  on  salmon  and  herrings. 

It  should  be  observed  that  after  meat  or  fish  have  been  smoked  by  the  liquid  pyrolig- 
neous acid,  it  is  necessary  to  expose  it  a  few  days  to  the  air  to  take  off  a  peculiar  smell. 

This  opinion  respecting  the  antiseptic  property  of  pyroligneous  acid  has  been  com- 
pletely confirmed  by  various  experiments.  Fish  simply  dipped  in  it  and  dried  in  the 

shade  are  perfectly  preserved.  If  haddocks  are  cleaned,  split,  and  slightly  sprinkled  with 
salt  for  six  hours,  then  drained,  and  dipped  for  about  three  seconds  in  the  acid,  and  after- 

wards hung  in  the  shade  for  eight  days,  they  are  found  to  be  equal  to  the  highly  esteemea 
Finnan  haddock.  Herrings  cured  in  the  same  way  and  dried  in  the  shade  for  two 
months  are  equal  in  quality  and  flavour  to  the  best  red  herrings,  the  fish  retaining  the 
shining  and  fresh  appearance  which  they  had  when  taken  out  of  the  sea.  A  piece  of  beef 
was  dipped  for  one  minute  in  pyroligneous  acid,  in  July  1819  ;  on  March  4.  1820,  it 
was  as  free  from  taint  as  when  first  immersed ;  no  salt  was  used.         _  .  _ 

4485.  Acetic  acid,  or  pure  vinegar,  appears  to  have  likewise  considerable  antiseptic 

power.  Beef  and  fish  dipped  in  it  were  found  free  from  taint  several  months  afterwards, 
but  when  cooked  had  an  insipid  taste.  The  empyreumatie  oil  or  tar  of  the  pyroligneous 

acid  is  useful  in  giving  that  peculiar  flavour  so  much  relished  in  smoked  meat.  Mr. 
Donovan  observes,  that  the  pyroligneous  acid  is,  perhaps,  more  generally  made  use  of  in 

the  curing  of  fish  and  flesh  as  a  substitute  for  wood  or  turf  smoke,  than  the  public  are 
aware  of ;  and  that  perhaps  it  acts  to  the  full  as  well,  if  not  better,  for  communicating 

flavour,  while  it  is  also  an  antiseptic.  Hams,  intended  for  smoke-drying,  are  usually  cured 

with  a  less  quantity  of  salt  than  when  they  are  not  smoked ;  even  one-half  the  quantity  is 
often  sufficient.  .  .  c 

4486.  Hitherto  we  have  spoken  of  the  pyroligneous  acid  as  possessing  the  property  ot 

preserving  meat  from  putrefaction ;  and  it  is  sufiicient  for  most  practical  purposes  to  take 

this  view  of  it.  But  we  may  now  state  that  late  discoveries  in  chemistry  have  shown 

that  there  is  a  peculiar  principle  in  the  acid  of  wood  which  produces  this  effect.  A  kind  of 

oily  substance  has  been  extracted  from  this  acid  by  Reichenbach,  and  also  from  coal  tar, 

to  which  they  have  given  the  name  of  Kreosote.  This  oil  is  transparent,  colourless, 

peculiarly  volatile,  has  a  pungent  odour,  and  possesses  a  very  remarkable  power  of  coagu- 
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lating  albumen.  That  it  is  this  principle  in  wood  smoke  and  the  pyroligneous  acid  which 
is  eflective  in  preserving  flesh  is  evident  from  the  following  facts.  If  to  a  solution  of 
albiuuen  in  a  large  quantity  of  water,  a  single  drop  of  kreosote  be  added,  the  albumen  is 
immediately  coagulated.  When  fresh  meat  is  put  into  a  solution  of  kreosote,  allowed  to 
remain  for  half  an  hour  or  an  hour,  then  withdrawn,  and  afterwards  dried,  it  may  be 
exposed  to  the  heat  of  the  sun  without  putrefying,  and  in  the  space  of  eight  days  it  be- 

comes hard,  the  colour  changes  to  a  reddish  brown,  and  the  flavour  is  that  of  good  smoked 
beef.  Fish  may  be  preserved  by  it  in  the  same  manner.  M.  Reichenbach  has  ascer- 

tained that  kreosote  does  not  act  upon  pure  fibrin,  which  by  itself  is  said  not  to  be  suscep- 
tible of  putrefaction.  Its  action  upon  living  animals  is  highly  deleterious.  It  is  not  to  be 

understood  from  this  that  pure  kreosote  is  to  be  preferred  for  this  purpose  to  the  pyrolig- 
neous acid  ;  it  would  be  much  too  powerful ;  and  what  we  have  said  is  merely  intended 

to  show  that  it  is  really  this  substance  that  is  the  effective  agent  in  wood  smoke  and 
pyroligneous  acid. 

Bacon. 

4487.  Bacon  is  smoked  after  it  is  salted,  in  many  parts  of  England,  particularly  in  Wilt- 
shu'e.  The  treatment  is  at  first  nearly  the  same  as  has  been  already  described  in  preparing 
salted  bacon  ;  after  which  the  flitches  are  hung  up  in  the  smoke.  Smoked  bacon  is  by 
some  considered  as  superior  to  what  is  salted  and  dried  only  ;  as  it  it  is  less  salt,  and  thus 
acquires  a  flavour  relished  by  some  persons.  The  smoke  may  be  not  only  from  wood,  but 

from  straw  ;  but  the  wood  of  fir  or  'deal  is  improper.  The  best  way  is  to  dry  the  flitohes 
slowly  over  smoke  made  by  sawdust  of  oak  or  beech  ;  the  fire  may  be  kept  burning  in 
a  smothering  manner  by  sawdust,  and  should  be  kept  up  night  and  day.  In  some  parts 
of  the  country,  drying  and  smoking  bacon  and  hams  is  a  separate  trade;  they  charge 
fourpence  or  sixpence  each  for  hams,  and  one  shilling  for  each  flitch  of  bacon;  and 
it  saves  much  trouble  to  send  the  flitches  to  those  persons  who  practise  smoking  as  a 
business.  The  flitches  should  be  hung  up  sufiiciently  high  from  the  fire,  and  they  should 
hang  till  quite  dry,  but  not  so  long  as  to  get  hard  and  cause  the  rind  to  separate.  It  is 
not  prudent  to  rub  the  flitches  with  bran,  as  is  sometimes  done,  since  this  often  harbours 
insects  ;  and  great  care  must  be  taken  to  preserve  bacon  and  hams  from  flies,  which  lay 
their  eggs  there  and  produce  maggots.  It  is  better  to  put  them  into  coarse  calico  bags 
than  in  paper,  as  the  latter  is  liable  to  break  and  tear. 

'When  large  quantities  of  bacon  are  to  be  smoked,  it  is  generally  performed  in  a smoking  house  prepared  on  purpose.  This  is  generally  a  hut  about  twelve  feet  square,  and 
the  walls  seven  feet  high,  with  a  hole  in  the  roof;  joists  are  laid  across  in  the  inside  to 
hang  the  flitches  upon,  and  the  floor  is  covered  five  or  six  inches  deep  with  sawdust, 
■which  is  kindled  and  causes  a  great  deal  of  smoke  with  scarcely  any  flame. 

4488.  Wliat  is  called  rusty  bacon  is  in  fact  bacon  more  or  less  advanced  in  the  process 
of  decay  or  putrefaction ;  and  though  this  may  be  swallowed  with  impunity  in  small 

'  quantities  by  strong  ploughmen,  yet  it  will  prove  extremely  unwholesome  to  more  delicate 
:  stomachs.    Bacon,  as  an  article  of  food  for  the  labouring  classes,  has  many  inconveniences 
:  as  well  as  its  advantages  of  convenience  and  cheapness.     It  creates  thirst,  which  must 
be  quenched  sometimes  with  beer,  and  too  often  leads  to  ardent  spirits. 

Hams. 

4489.  Hams  consist  of  a  leg  or  thigh  of  the  hog,  salted,  seasoned,  dried,  and  sometimes 
!  smoked  to  give  it  an  agi'eeable  flavour.  They  are  cured  according  to  various  modes  in 
I  difl^erent  places,  but  it  does  not  appear  that  the  best  method  has  been  determined  by  any 
'  well-conducted  set  of  experiments,  though  the  methods  are  nearly  similar  to  what  we 
1  have  described  in  the  curing  of  bacon.  In  those  districts  which  are  the  most  celebrated 
;  for  the  making  of  good  hams,  they  are  first  rubbed  very  hard  with  salt,  and  some  let 
t  them  remain  for  a  time  upon  a  stone  bench,  in  order  that  the  brine  may  drain  away ; 
1  others,  on  the  contrary,  cover  them  up  quite  close.  But  whatever  method  has  been 
I  followed,  after  the  lapse  of  a  few  days,  they  are  again  rubbed  as  hard  as  before,  with  the 
'  same  kind  of  salt,  mixed  with  saltpetre  in  the  proportion  of  about  half  an  oimce  to  each 
1  ham ;  and  some  add  sugar.  Ude  recommends  equal  parts  of  sugar  and  salt.  They  are 
'  then  continued  about  a  week  longer  on  the  bench,  or  in  the  salting  tub  among  the  brine, 
•  when  they  are  supposed  to  be  ready  to  hang  up  to  dry.  The  drying  is  performed  in 
(  different  modes,  according  as  it  is  wished  to  have  the  hams  smoked  or  not.  If  they  are 
1  to  be  smoked,  they  are  usually  hung  up  in  large  wide  chimneys  where  they  burn  wood  or 
1  peat,  as  in  Westmoreland,  or  in  smoke-houses.  The  smoke  of  peat  gives  a  peculiar 
I  flavour.  These  smoking-houses  sometimes  consist  of  two  or  three  stories,  the  fire  being 
'  made  in  the  lower  one,  generally  a  sunk  story,  where  the  previous  salting  is  performed. 
The  meat  is  hung  in  the  story  above,  and  it  is  desirable  that  they  shall  be  at  some 
distance  from  the  fire,  that  the  smoke  may  arrive  at  them  cool;  the  principal  part  of  the 

3  E 
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soot  being  deposited  in  the  flues  of  the  lower  story.  From  this  story  the  smoke  ascends through  holes  in  the  ceiling  into  another  placed  above,  in  which  sausages  and  fish  are  also smoked.  It  requires  about  six  weelcs  to  smoke  meat  sufficiently  if  it  is  five  or  six  inches thick;  if  thinner,  less  time  will  do.  The  smoke  penetrates  quicker  and  better  in  cold weather  than  in  warm ;  and  on  this  account  the  process  is  seldom  carried  on  in  the  sum- mer season. 

4490.  Several  places  on  the  Continent,  Westphalia-in  particular,  are  famous  for  the delicacy  and  flavour  of  their  smoked  hams  and  other  meat ;  and  the  manner  of  smokmo- 
them  is  nearly  the  same  as  that  just  described.  In  Westphalia,  it  is  said  they  use  juniper wood  for  the  smoking. 

4491.  In  many  countries,  various  kinds  of  animal  food  are  preserved  by  smoke-drying, besides  bacon,  pork,  and  hams.  In  the  north  of  England,  and  in  Dumfriesshire,  mutton 
and  beef  hams  are  smoked.  In  Germany,  venison,  geese,  and  ducks  are  cured  in  this 
manner.  The  Orkneys  were  formerly  celebrated  for  smoked  geese,  and  sillocks,  a  small 
salt-water  fish.    The  Highlands  of  Scotland  are  famous  for  smoked  salmon. 

4492.  To  prepare  hung  beef.  — This  is  preserved  by  salting  and  drying,  either  without 
or  with  smoke.  Hang  up  the  beef  three  or  four  days,  till  it  becomes  tender,  but  take 
care  it  does  not  begin  to  spoil ;  then  salt  it  in  the  usual  way,  either  by  dry  salting,  or  by 
brine  with  bay  salt,  brown  sugar,  and  saltpetre,  with  a  little  pepper  and  allspice  ;  after- 

wards roll  it  tight  in  a  cloth,  and  hang  it  up  in  a  warm,  but  not  in  a  hot  place,  for  a  fort- 
night or  more  till  it  is  sufiiciently  hai-d.  If  required  to  have  a  little  of  the  smoky  flavour, 

it  n»ay  be  hung  for  some  time  in  a  chimney  corner,  or'  smoked  in  any  other  way  ;  it  will keep  a  long  time. 
4493.  To  make  hun^  beef  in  the  Dutch  way  Take  a  lean  piece  of  beef;  rub  it  well  with  treacle  or  coarse 

sugar,  and  let  it  remain  for  three  days,  turning  it  frequently  ;  after  that,  wipe  it  dry,  and  salt  it  well  with 
common  salt  and  saltpetre,  well  dried  and  beaten  fine  ;  turn  it  every  day  for  a  fortnignt ;  roll  it  quite  tiglit  in 
a  coarse  cloth,  and  put  it  into  a  cheese  press,  or  under  a  heavy  weight,  for  a  day  ;  hang  it  then  to  dry  in  tlie 
smoke  of  wood  or  turf,  but  turn  it  upside  down  every  day. 

4494.  The  tongues  of  various  animals  are  preserved  by  salting  and  smoking.  Neats^  longiies 
are  sometimes  pickled  only ;  but  they  are  more  commonly  salted,  dried,  and  smoked. 

Rein-deers'  tongues  smoked  come  to  us  from  Norway  as  a  great  delicacy. 
4495.  Tar  vinegar  has  been  used  for  giving  the  smoky  flavour  to  meat.  P6ur  half  a 

pound  of  the  best  pickling  vinegar  over  an  equal  quantity  of  common  tar ;  stir  them 
together,  and  let  them  remain  for  an  hour ;  then  pour  off  the  vinegar.  Cut  slices  from  a 
ham  that  has  been  cured  with  salt,  but  which  is  deficient  in  the  smoky  flavour,  and  dip 
them  into  this  tar  vinegar.    Broil  them,  and  they  wUi  be  found  to  be  much  improved. 

4496.  Curing  with  smoke  is  applied  very  successfully  to  fish  of  various  kinds.  Bed  herrings 
derive  their  appellation  from  the  brownish  red  colour  given  to  them  by  smoke  after  they 
have  been  salted.  Yarmouth  has  been  celebrated  for  many  centuries  for  the  preparation 
of  red  herrings,  and  it  still  stands  unrivalled  in  Great  Britain,  and  is  perhaps  not  excelled 
anywhere.  The  best  kind  prepared  there  are  known  by  the  name  of  "  Yarmouth 
bloaters."  The  Yarmouth  are  first  salted,  and  then  smoked  with  wood  smoke;  but  the 
Dutcii  use  turf,  and  sometimes  straw,  for  smoking. 

4497.  Herrings  may  be  easily  smoked  thus  :  —  Wipe  them  clean,  and  lay  them  in  equal 
parts  of  salt  and  sugar,  and  a  little  saltpetre,  for  twenty-four  hours  ;  then  hang  them  on  a 
stick  by  passing  it  through  the  eyes.  Put  some  oak  sawdust  into  a  cask,  and  place  in  the 
sawdust  an  iron  heated  red  hot.  Fix  the  stick  across  the  cask,  letting  the  herrings  hang 
within  ;  cover  the  whole  with  a  cloth,  and  let  it  remain  for  twenty-four  hours. 

The  best  way  of  dressing  red  herrings,  we  are  told  in  "  Sir  John  Cochrane's  Seamen's 
Guide,"  is  to  soak  them  in  water  untU  they  become  pretty  fresh,  and  hang  them  up  in  the 
sua  and  wind  ;  then  boil  or  broil  them  as  wanted.  In  this  way  they  eat  extremely  tender. 
Red  herrings,  though  by  no  means  a  wholesome  food  if  eaten  too  frequently,  and  par- 

ticularly if  the  salt  be  not  taken  out,  yet,  from  their  high  flavour,  they  may  be  made 
extremely  useful  as  a  cheap  addition  to  other  varieties  of  food  that  would  be  insipid  by 
themselves  ;  and  they  have  the  advantage  of  being  easily  kept  for  a  very  long  time. 

4498.  Smoked  salmon,  called  "  kippered  salmon,"  is  a  favourite  article  of  diet  in  Scot- 
land for  breakfast.  After  taking  out  the  inside  of  the  salmon,  scale  and  split  it ;  then  rub 

it  with  common  salt  and  Jamaica  pepper,  and  let  it  drain  for  twenty-four  hours.  Jlix 

together  salt,  coarse  sugar,  and  a  little  saltpetre,  and  rub  the  fish  well  once  or  twice  with 
this,  and  leave  it  in  a  tray  to  pickle  for  a  couple  of  days  ;  wijie  and  dry  it,  stretch  it  on 
sticks,  and  hang  it  up  in  the  smoke  of  a  turf  or  wood  fire  to  dry.  If  less  smoking  is 

wished,  dry  it  partly  by  the  heat  of  a  fire  or  the  sun.  Kippered  salmon  is  eaten  boiled 
and  just  warmed  through. 

4499.  Finnan  haddocks  are  cured  at  Findhorn  (pronounced  Finnan),  a  fishing  village 
near  to  Aberdeen  famous  for  tliis  fish,  which  are  considered  very  delicate,  and  arc  much 

used  at  breakfast  in  that  part  of  Scotland  ;  they  arc  s]ilit,  dried  for  a  day  or  two  in  the 

sun,  and  hung  up  for  a  few  days  on  wooden  spits  on  a  wide  chimney  filled  with  smoke 
from  a  fire  made  of  peat  and  sea- weed,  so  as  to  receive  a  very  slight  flavour.    These  may 
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be  had  at  Billingsgate  in  London ;  but  great  care  must  be  employed  in  getting  them 
genuine.  A}i  imitation  of  the  Finnan  haddock  is  commonly  made  by  salting  them  for  a  few 
hours,  splitting  and  wetting  the  fish  with  pyroligneous  acid,  and  hanging  them  to  dry. 

4500.  Buccaning  vieat  is  a  mode  of  preserving  it  practised  in  some  parts  of  the  West 
Indies,  and  which  was  employed  by  the  Caribs  before  their  conquest  by  the  Europeans. 
A  number  of  hunters  and  pirates  existing  in  the  West  Indies  about  1630  received  the 

name  of  "  Buccaneers"  from  their  practising  this  mode  of  preserving  meat. 
The  flesh  was  cut  into  pieces  of  the  length  of  the  arm  and  salted.  Next  day,  the  pieces  were  laid  upon  a 

grating  or  hurdle  made  of  sticlis,  called  a  buccan,  and  placed  at  some  height  above  the  ground.  A  fire  of 
wood  was  then  made  below,  and  a  thick  smoke  produced  ;  the  meat  w.is  thus  partly  roasted,  partly  dried, 
and  also  smoked.  Large  quantities  used  to  be  cured  in  this  manner  by  the  hunters,  and  the  meat  is  said  to 
have  a  particularly  agreeable  flavour. 

Sect.  W. 

preservation  of  anisiax  food  by  vinegar. 

4501.  The  antiseptic  property  of  vinegar  hdiS  been  long  known;  but  the  acid  nature  of 
vinegar  renders  it  improper  for  the  preservation  of  food  in  general,  and  it  is  only  em- 

ployed, combined  with  salt  and  spices,  in  some  substances  that  may  be  considered  among 
the  luxuries  rather  than  the  necessaries  of  life.  It  is  not  used  for  preserving  any  kind  of 

butchers'  meat ;  and  only  a  few  kinds  of  fish  are  preserved  by  it.  Its  chief  employment 
is  in  pickling  certain  fruits,  roots,  and  leaves  of  vegetables  employed  as  condiments  to 
improve  the  relish  of  several  kinds  of  food. 

4502.  The  principle  by  which  acids  preserve  animal  and  vegetable  substances  is  the 
property  which  they  have  of  coagulating  the  albumen  of  the  vegetable  or  animal  sub- 

stance, this  principle  being  peculiarly  susceptible  of  putrefaction. 
4503.  Salmon  is  pickled  with  vinegar  in  the  following  manner  :  —  The  fish  ought  to  be 

perfectly  fresh  and  in  good  condition.  It  must  be  cut  into  pieces  of  convenient  size,  but 
the  scales  are  not  to  be  taken  off.  Make  a  strong  brine,  and  boil  the  fish  in  just  so  much 
as  will  cover  it,  with  some  whole  pepper  and  allspice,  but  take  care  not  to  over-boil. 
When  sufiiciently  done,  lay  the  fish  on  a  slope  to  drain  off  the  supei-fluous  liquor.  When 
quite  cold,  pack  it  up  close  in  kitts,  a  kind  of  small  shallow  casks,  and  pour  over  them 
some  of  the  brine,  together  with  some  good  vinegar  ;  let  this  stand  for  a  day  ;  and  then,  to 
make  them  lie  close,  strike  the  sides  of  the  kitt  with  a  mallet,  and  pack  them  down  as 
close  as  possible ;  then  head  the  kitts.  Some  boil  in  the  liquor  bay  leaves,  fennel,  and 
tarragon.  The  kitts  should  not  be  opened  till  wanted  for  use  ;  the  fish  will  keep  after  that 
about  a  fortnight.  The  goodness  of  pickled  salmon  is  known  by  the  brightness  of  the 
scales,  and  their  adhering  fast  to  the  skin,  the  firmness  of  the  flesh,  and  its  fine  rose 
colour.  If  stale,  or  beginning  to  spoil,  it  is  extremely  unwholesome,  and  altogether  unfit 
for  food. 

4.104.  To  7rtnke  caveach^  or  pickled  mackerel.  —  Take  the  heads  off  the  fisii,  open  them,  and  take  out  the 
inside,  preserving  the  roes  and  livers  ;  then  divide  the  fish  into  quarters.  Prepare  a  seasoning  by  mixing 
together  a  quarter  of  a  pound  of  salt  with  tv;o  ounces  of  pepper,  half  a  drachm  of  mace,  a  drachm  of  allspice, and  some  nutmeg  grated  ;  rub  well  this  into  the  fish,  and  then  fry  them  of  a  fine  brown  with  olive  oil ;  drain 
them  dry  on  a  hair  sieve,  and  then  put  them  close  into  a  stone  jar,  which  must  be  filled  up  with  vinegar  ; 
put  a  little  olive  oil  on  the  top,  and  secure  the  whole  with  bladder.  Mackerel  may  also  be  pickled  in  the  same 
way  .19  sjilmon. 

'I.'j05.  To  pickle  oi/slers.  —  Put  the  oysters  into  a  stew-pan,  witli  their  liquor,  over  the  fire ;  do  not  let  them boil,  but  take  them  off  when  tliey  are  white  and  firm  ;  remove  llie  beards  ;  strain  the  liquor,  and  put  it  with 
twice  its  quantity  of  good  vinegar  into  a  stone  jar  ;  to  this  may  be  added  some  mushroom  ketchup,  some  hay 
leaves,  tarr.igon,  and  shallots.  Stew  the  whole  in  an  oven  for  three  hours  ;  when  cold,  put  tliem  into  a  jar, 
strewing  in  with  them  a  little  pounded  sugar,  some  pepper-corns,  allspice,  and  bay  leaves.  Fill  up  the  jar 
with  vinegar,  and  cork  and  secure  it  with  bladder. 

't.'iOG.  Mussels  and  cockles  may  be  pickled  in  the  same  manner,  and  the  spices  may  be  varied  according  to taste. 

Sect.  VII. 

M.  appert's  method  of  preserving  food. 

4507.  A  work  was  published  in  Paris  in  1810  hy  M.  Appcrt,  intitled  "  The  Art  of  pre- 
serving all  kinds  of  Animal  and  Vegetable  Substances."  The  methods  employed  by  the 

author  for  this  purpose  had  been  in  some  degree  anticipated  by  Mr.  Boyle  many  years 
ago,  and  have  to  a  certain  extent  even  been  practised  by  our  housewives  in  this  country, 
at  least  with  respect  to  vegetables  ;  yet  M.  Appcrt  does  not  appear  to  have  been  acquainted 
with  any  of  the  former  experiments,  which  had  never  been  followed  out  and  reduced  to 
practical  rules  :  he  is  therefore  entitled  to  the  merit  of  the  invention,  which  has  proved 
of  great  utility,  and  has  afforded  the  most  complete  mode  of  preserving  meat  in  the  best 
condition,  which  has  been  of  late  eminently  usefiil  in  long  voyages  by  sea. 

4508.  M.  Apjiert  received  a  reward  of  12,000  francs  from  the  I'Vench  government,  and 
he  observes,  "  That  before  that  time  two  principal  methods  had  been  employed  for  preserv- 

ing food;  that  of  drying,  and  that  of  mingling,  in  greater  or  less  quantities,  some  other 
substance  for  the  purpose  of  impeding  fermentation  or  putrefaction.    IJy  the  first  of  these 
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methods  we  obtain  smoked  and  hung  meat,  dried  fish,  fruits,  and  vegetables  ;  hy  the 
latter,  we  have  fruits  and  other  vegetable  substances  preserved  in  sugar,  pickles,  salted 
meat,  and  vegetables.  But  each  of  these  modes  has  its  peculiar  inconveniences.  Drying 
takes  away  the  odour,  changes  the  taste  of  the  juices,  and  hardens  the  fibrous  or  pulpy 
matter.  Sugar,  again,  from  the  strength  of  its  own  flavour,  in  a  great  measure  conceals 
or  destroys  other  flavours,  particularly  where  we  wish  to  preserve  the  agreeable  acidity 
of  certain  fruits  ;  it  is  also  very  expensive.  Salt  communicates  an  unpleasant  acerbity  to 
substances,  hardens  the  animal  fibre,  and  renders  it  difficult  of  digestion.  Vinegar  can 
seldom  be  made  use  of,  except  in  certain  articles  for  seasoning." 

4509.  7u  describe  /he  principles  of  M.ApperCs  method,  vfe  must  observe,  that  animal 
substances  are  more  liable  to  decompose,  or  spoil,  (to  use  the  language  of  the  kitchen,) 
than  vegetables,  and  hence  are  more  difficult  to  preserve.  Many  of  the  latter  can  be  kept 
quite  fresh  for  a  great  length  of  time  in  their  raw  state,  merely  by  sealing  them  in  a  close 
vessel,  and  filling  the  interstices  with  some  loose  substances  that  will  exclude  nearly  all 
the  air.  But  meat  cannot  be  preserved  raw  in  the  same  manner.  If  raw  meat  should  be 
treated  in  this  way,  its  complete  change  would  be  much  retarded,  but  it  would  not  be  pre- 

served long  in  a  condition  fit  for  food.  When  meat  has  been  boiled,  there  is  a  remarkable 
difference  ;  the  albumen  has  been  coagulated,  and  as  this  is  the  principle  where  the 
putrefaction  first  commences,  cooked  meat  keeps  longer  than  raw.  But  it  does  not  by 
this  alone  keep  any  great  length  of  time,  except  the  air  be  thorouyhh/  excluded.  Air  is 
essential  to  the  process  of  putrefaction,  and  if  animal  or  vegetable  substances  could  be 
kept  wholly  out  of  contact  with  it,  no  change  could  take  place.  But  it  is  not  sufiicient 
that  the  air  is  kept  from  the  external  part  of  these  substances  ;  that  in  the  interior  pai-ts 
is  sufficient  to  begin  the  fermentation.  Boiling  drives  out  this  internal  air,  and  after  that, 
if  the  substances  be  placed  in  a  vessel  entirely  emptied  of  air,  their  preservation  will  be 

secured.  M.  Appert's  method,  accordingly,  consists  in  applying  heat  to  the  substances 
to  be  preserved  so  as  to  coagulate  their  fermentable  juices,  and  likewise  in  placing  them 
in  such  a  situation  that  they  shall  be  deprived  of  the  contact  of  air.  Fabroni  and  Thenard 
had  previously  observed  that  heat  destro3'ed  the  fermenting  principle  in  grape  juice  and 
fruits,  and  showed  that  they  might  thus  be  preserved  for  a  long  time.  It  is  quite  essential 
that  the  vessels  into  which  the  meat  is  put  should  be  plunged  for  some  time  into  boiling 
water,  in  order  completely  to  drive  out  the  air :  for  Gay  Lussac  ascertained  that  though 
putrefaction  cannot  take  place  if  air  be  thoroughly  excludecj,  yet  the  smallest  quantity  of 
oxygen  gas  present  is  sufficient  to  produce  a  commencement  of  putrefaction,  and  after  the 
process  has  commenced,  it  goes  on,  whether  air  be  present,  or  not. 

4510.  M.  Appert  says  with  justice  of  his  method,  "  that  the  great  advantage  of  it  con- 
sists principally  in  its  application  to  the  service  of  the  navy.  It  will  supply  fresh  and 

wholesome  provisions  for  vessels  on  long  voyages  with  a  saving  of  more  than  fiftj"  per 
cent.  Mariners  will,  in  case  of  illness,  be  furnished  with  broth,  various  and  cooling 
beverages,  vegetables,  and  fruits :  in  a  word,  they  will  be  able  to  partake  of  a  number  of 
alimentary  and  medicinal  substances,  which  will  alone  be  sufficient  to  prevent  or  cure 

some  of  the  diseases  contracted  at  sea,  more  especially  the  worst  of  them  all,  the  scurvy." 
4511.  The  preserved  substances  first  presented  by  M.  Appert  to  the  Council  of  Adminislrntion  qf  France, 

were  *'  Fot-au-feu,"  a  well-known  standing  French  dish  of  boiled  meat,  fowls,  &c.,  consomme,  milk,  whey, green  peas,  small  Windsor  beans,  cherries,  apricots,  currant  juice,  and  raspberries.  Each  of  these  articles 
was  contained  in  an  earthen  vessel  hermetically  sealed,  the  cork  being  fastened  with  iron  wire,  and  pitched. 
They  had  been  preserved  above  eight  months.  On  examination,  the  p6t-au-fcn  was  found  to  consist  of  a tolerably  rich  jelly  with  a  piece  of  beef  and  two  pieces  of  fowl  in  the  middle.  When  the  whole  was  warmed 
with  care,  the  soup  was  found  good,  and  the  meat  was  very  tender,  and  of  an  agreeable  flavour.  The  con- 

somme was  excellent,  and  quite  fresh,  though  prepared  fifteen  months.  The  milk  was  found  to  be  of  a  yel- 
lowish colour  resembling  that  of  beestings;  thicker,  as  well  as  sweeter  and  more  savoury  than  ordinary 

milk,  a  superiority  it  derived  from  the  concentration  it  had  undergone.  Milk  prepared  in  tli'is  way  was  con- sidered nearly  equal  to  the  cream  sold  in  Paris  ;  and  it  did  not  appear  to  sulTcr  from  uncorking  and  being  put 
into  another  bottle.  The  whey  liad  all  the  transparency  of  whey  recently  prepared,  .and,  though  tr.insfcrred 
into  another  bottle,  did  not  begin  to  lose  its  transparency  till  the  end  of  a  fortnight.  Tlie  green  peas  and 
beans  were  as  fresh  as  if  just  gathered,  .and  the  currant  and  raspberry  juice  had  preserved  their  aromatic 
flavour.  The  reports  of  French  naval  otlicers  completely  confirmed  the  expectations  which  M.  Appert  h,ad 
formed  respecting  the  success  of  this  method  of  preserving  provisions. 

4512.  Soon  after  this  publication,  a  jmtcnt  was  taken  out  in  this  countri/,  for  M.  Appert's 
discovery,  by  Messrs.  Donkin  and  Co.,  and  they  succeeded  equally  in  accomplishing  the 
same  object.  Their  method,  which  is  nearly  the  same  as  that  of  M.  Appert,  is  the  fol- 

lowing :  — 
The  meat  to  be  preserved  is  first  parboiled  or  somewhat  more,  and  freed  from  the  bones.  It  is  then  put, 

together  with  vegetables,  if  required,  into  tin  cases  or  canisters,  which  are  filled  quite  up  with  a  rich  gravy. 
A  tin  cover,  with  a  small  aperture.  Is  then  carefully  fixed  on  by  solder;  and,  while  the  vessel  is  nerfcclly 
full,  it  Is  placed  In  boiling  water,  and  undergoes  the  remainder  of  the  cooking.  The  small  hole  In  the  cover 
is  completely  closed  up  while  the  whole  Is  yet  hot.  The  canister  with  its  Ingredients  Is  now  allowed  to cool.  In  C()nse(iueuce  of  wliich  these  contr.ict,  .and  the  sides  of  the  vessel  are  slightly  forced  inwards  by  the 
pressure  of  the  atmosphere,  and  become  a  little  concave.  The  vessel  being  thus  hermetically  scaled, 
and  all  access  of  air  prevented,  it  may  he  sent  into  anv  cllm.ate,  without  fear  of  putrefaction,  .and  the  most 
delicate  food  of  one  country  be  thus  eaten  In  it*  origiu.il  perfection  In  a  distant  region,  many  months,  or  even 
years,  after  its  preparation.  ,        .  , 

In  this  manner  may  all  kinds  of  alimentary  substances  be  preserved :  beef,  mutton,  ve.il,  and  poultry  ;  fish 
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.ind  gsitie ;  soiiiis.  brntlis,  and  vegetables ;  creams  and  custards.  Of  a  quantity  taken  by  Captain  Nash  to 
India  not  one  canister  was  spoiled,  and  one  which  he  brought  back  contained,  after  two  years,  beef  in  the 
highest  state  of  perfection  and  preservation,  and  after  having  been  carried  upwards  of  35,000  miles  in  the 
warmest  climates.  This  method  has  been  adopted  by  the  commissioners  for  victualling  the  navy,  who,  having 
examined  some  meat  so  preserved  for  four  years  during  voyages  in  the  Mediterranean  and  to  America,  found 
it  as  sound,  sweet,  and  fresh,  as  if  it  had  been  boiled  only  the  d.ay  before. 

4.M3.  Captain  Hall  gives  his  testimony  as  follows:  "  1  can  answer  for  the  perfect  preservation  of  a  great number  of  cases  which  were  in  my  possession  during  the  voyage  to  China.  I  had  88/.  worth,  and  not  one 
failure.  At  that  time  milk  was  preserved  in  bottles  corked;  but  tin  cases  have  been  substituted  with  very 
great  effect.  It  is  really  astonishing  how  excellent  the  milk  is  ;  .and,  indeed,  everything  preserved  in  this 
way  is  good.  You  must,  on  examining  the  list  of  prices,  bear  in  mind,  that  meat  thus  preserved  cn/s  nothing, 
nor  drinks  ;  is  not  apt  to  get  the  rot  or  to  die  :  does  not  tumble  overboard,  nor  get  its  legs  broken,  or  its  flesh 
torn  oil'  its  bones  by  knocking  about  on  the  decks  of  a  ship  in  bad  weather  ;  it  takes  no  care  in  the  keeping ;  it  is 
always  ready  ;  may  be  eaten  hot  or  cold  ;  and  enables  you  to  toss  into  the  boat,  in  a  minute,  as  many  days' cooked  provisions  as  you  choose  ;  it  is  not  exposed  to  the  vicissitudes  of  markets  ;  nor  is  it  scourged  up  to  a 
monstrous  price  (as  at  St.  Helena)  because  there  is  no  alternative.  Besides  these  advantages,  it  enables  one 
to  indulge  in  a  number  of  luxuries  which  no  care  or  expense  could  procure." 4.5U.  CMtsirtfring  the  great  siiperiorifij  of  M.  ApperVs  method  of  preserving  food  to  all  others  before  his 
time,  and  likewise  that  there  may  be  many  occasions  in  which  it  may  be  practised  with  great  advantage,  we 
shall  here  give  the  principal  directions  which  he  has  published,  taken  from  the  original  work,  in  which  there 
are  many  useful  pr.actical  hints  connected  with  the  details  of  his  process.  The  use  of  tin  canisters  is  an 
improvement  by  Messrs.  Donkin  ;  M.  Appert  has  employed  glass  and  earthenware  vessels.  Messrs.  Donkin 
also  have  taken  care  to  exclude  the  air  from  the  interior  of  the  vessels  as  much  .as  possible  by  leaving  a  small 
aperture  in  the  lid  of  the  canister,  through  which  the  expanded  air  escapes  during  the  last  boiling,  rendering 
the  inside  nearly  a  vacuum,  a  circumstance  which  does  not  appear  to  have  occurred  to  M.  Appert.  As  his 
methods,  however,  have  rather  more  simplicity,  and  though  less  perfect,  yet  appear  to  have  answered  in 
general,  requiring  no  tin  catiisters,  which  cannot  always  be  so  easily  procured  as  bottles  and  jars,  an  account 
of  his  processes  should  be  generally  kut»wn. 

4.T1.5.  M.  Ap/JerC's  method  oj  preserving  boiled  beej,  mutton,  or  other  meat.  —  The  meat  is  first  put  into  a pot  to  boil  in  the  ordinary  way  ;  when  three-quarters  done,  half  the  meat  is  t.aken  out,  and  the  other  half  is 
boiled  into  a  strong  broth,  which  is  strained  and  part  put  into  a  bottle  to  he  preserved.  The  other  half  of 
the  meat  is  put  into  another  bottle,  which  is  struck  against  a  cushion  on  a  table,  to  shake  down  the  materials, 
and  the  bottle  is  filled  up  with  some  of  the  broth  that  had  been  made.  Both  bottles  are  then  securely  corked 
and  luted  in  the  manner  that  will  be  afterwards  described,  and  they  are  placed  in  a  boiler  which  is  filled  up 
with  cold  water  as  far  as  the  rims  of  the  bottles  or  jars.  A  lid  is  now  put  on  the  boiler,  and  fire  being  applied, 
the  w,ater  is  made  to  boil,  and  is  kept  up  at  that  heat  as  long  as  the  particular  substances  require  to  be 
thoroughly  done,  when  the  fire  is  put  out ;  in  half  an  hour  the  water  is  drawn  off  by  a  cock  ;  in  another  half 
an  hour  the  lid  of  the  boiler  is  to  be  removed  ;  and  in  one  or  two  hours  more,  the  bottles  or  jars  may  be 
taken  out,  and  placed  upon  shelves  in  a  cool  place. 

^.'ilti.  We  shall  now  describe  the  methods  which  he  employed  to  secure  his  bottles  so  as  to  be  air-tight  pre- viously to  their  being  placed  in  the  boiling  water,  as  mentioned  above.  As  the  complete  exclusion  of  the 
external  air  from  his  bottles  is  essential  to  the  success  of  the  process,  his  first  care  is  to  have  the  bottles  or 
jars  quite  sound,  and  as  wide  mouthed  as  the  corks  would  allow.  He  employed  no  corks  but  those  of  the 
very  first  ((uality,  and  when  he  hatl  bottles  made  on  purpose,  he  had  a  projecting  ring  formed  on  the  inside 
of  the  neck,  more  effectually  to  compress  the  cork  and  make  it  tight.  The  corking  was  very  carefully  per- 

formed ;  the  bottles  were  then  inclosed  in  coarse  linen  or  canvas  bags  to  preserve  tiiem  from  being  broken. 
When  he  employed  jars,  he  was  oblii^ed  to  join  several  pieces  of  cork  together  to  make  a  stopper  large 
enf)ugh  ;  and  as  his  method  was  ingenious,  we  shall  notice  it.  He  joined  together  several  pieces  of  cork  with 
isinglass  glue  made  as  follows  :  Having  dissolved  four  drachms  of  well  beaten  isinglass  in  eight  ounces  of 
water  over  the  fire,  he  filtered  the  solution  through  linen,  and  again  put  it  on  the  fire  to  reduce  it  to  one-third 
of  the  ([uantity.  He  then  added  an  ounce  of  full  proof  brandy,  and  left  the  whole  on  the  fire  till  it  was 
rcdncPil  to  three  ounces.  When  he  wanted  to  use  this  glue,  he  put  some  in  a  little  pot  over  live  coals, 
wainu'd  the  pieces  of  cork,  and  ajiplied  the  glue  to  the  surfaces  with  a  brush  ;  he  then  bound  the  pieces 
tii^;ether  with  string,  and  let  them  tlry  in  the  sun  or  in  a  gentle  heat  for  a  fortnight,  when  he  cut  them  to  the 
.size  of  his  jars.  Having  corked  his  jars  or  bottles,  he  then  covered  the  corks  and  edge  of  the  vessel  with  a 
lute  made  of  quicklime  slacked  in  the  air,  and  beat  up  with  skimmed  milk  cheese  to  the  thickness  of  paste  ; 
this  hardens  very  rapidly,  and  withstands  the  heat  of  boiling  water.  Lastly  he  applied  strips  of  linen  to  this 
|iasie,  and  bound  the  whole  down  with  two  wires  crossing  each  other.  If  the  bottles  were  to  be  sent  to  a 
distance,  he  inclosed  them  in  canvas  bags,  pitched  if  necessary. 

.I'll?.  In  this  manner  a  great  variety  of  dishes  are  jireserved,  so  as  to  be  sent  to  distant  places,  as  round  of beef,  mutton,  fowls  roasted  and  fricasseed,  young  partridges  roasted,  eels,  carp,  pike,  sweetbread,  mushrooms, 
oni<ms.  butter,  anchovies.  In  short,  the  result  of  these  experiments  shows  that  in  this  manner  all  animal 
productions  may  be  preser\*ed  for  one  or  even  two  years.  But  some  substances,  as  broth,  jellies,  Sec,  will  bear much  boiling  ;  other  substances  will  ho  spoiled  by  being  boiled  too  long. 

■l.'jlB.  Gravies  ore  preaerved  in  a  manner  nearly  similar.  M.  Appert  directs  that  gravy  should  be  made  iu the  proportion  of  two  jiounds  of  good  meat  and  poultry  to  one  quart  of  water  ;  and  the  best  pieces  are  to  be 
taken  out  when  one-quarter  dressed.  The  gravy  is  then  to  bo  strained  and  suflered  to  cool,  after  which  it  is 
to  be  bottled,  corked,  luted,  and  tied  as  directed  above,  and  placed  in  th(*  boiler.  The  boiling  should  be  con- 

tinued for  two  hours,  before  the  bottles  with  gravy  are  properly  iircparcd.  'I'he  meat  and  poultry  that  was taUi-u  out  may  be  prepared  in  other  bottles  in  the  manner  described  above  for  meat. 
IM'.t.  llluod  7)iiiy  he  preserved  ftir  the  use  ol"  refiners  or  for  any  other  purpose  by  putting  it  into  bottles  with vi'iy  narrow  mouths  without  boiling  ;  they  must  be  filled  to  within  an  inch  of  the  top,  and  then  have  a  small 

quantity  of  olive  oil  poured  in  to  the  dtjpth  of  an  inch,  and  then  corked  thoroughly  to  exclude  the  air.  Blood 
has  been  kept  in  this  manner  fresh  for  two  years.  M.  Appert's  method  of  preserving  vegetables  will  be described  in  Chap.  IV.  Sect.  III. 

■\:ei<).  M.  Appert's  method  of  jireservivg  eggs.  —  The  eggs  are  put  into  a  jar  with  raspings  of  bread,  or  bran 
to  prevent  breaking ;  the  jar  corked  and  luted  is  put  into  a  suitable  vessel  with  water  heated  to  200°  Fahr., 
or  VIP  uniler  boiling.  The  vessel  with  water  being  taken  ofl'  the  fire,  the  water  is  allowed  to  cool  till  the finger  can  be  borne  in  it.    The  eggs  are  then  taken  out,  .and  they  will  keep  fresh  for  six  months. 

■\'-ei\.  M.  Appert's  method  of  preserving  mitlt.  —  Fresh  milk  was  reduced  by  boiling  to  one-half,  and  beaten up  with  the  yolks  of  eggs  in  the  proportion  of  eight  eggs  to  every  ten  and  a  half  quarts  of  milk.  The  whole 
is  then  again  placed  upon  the  fire  for  half  an  hour,  during  which  time  it  is  to  be  skimmed  frequently  ;  it  is 
then  to  be  strained,  bottled,  and  tre.ated  in  the  water-bath  for  two  hours.  '1  his  milk  kept  for  two  years,  and if  churned,  would  afford  good  butter.  Cream  is  preserved  by  boiling  it  down  from  five!  measures  to  four  ;  It 
is  then  cooleil  and  skimmed,  put  into  bottles,  corked,  luted,  and  treated  in  the  water-bath  boiling  for  an  hour. 
This  eri'am  will  kcrep  two  years. 

•iWi'l.  Many  articles  of  provisions  prepared  in  M.  Appert's  7nanner  may  now  be  had  in  London.  These may  be  carried  fresh  to  the  Fast  and  West  Indies,  and  are  extrenndy  convenient  for  pleasun^  yachts,  cabin 
stores,  Ac.  Turtle  soup  may  he  had  in  London  preserved  in  this  way,  in  quarts,  tliree  pints,  half  gallon  and 
Kallon  canisters  at  the  price  of  rn.lid.  per  quart,  which  is  found  more  ecmvenient  on  some  occasions  than 
purchasing  the  turtle.    We  subjoin  a  list  with  the  usual  prices,  which  include  the  tin  oases :  — 
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List  of  Provisions  preserved  hj  M.  Appert's  Method,  to  be  purchased  in  London. Meats.  s.  d. 
Soups  and  bouUi,  jiri-  lb.  .  1 Round  of  beef    .     —  .1 
Roasted  beef      .     —  .2 
Boiled  beef .      .     —  .1 
A-la-mode  beef  .     —  .1 
Mutton,  roasted  .     —  .2 

boiled  .      .     —  .1 
and  green  peas  —  .  2 

Meat  in  small  Cases. 
Soup  and  bouilli  for  quarts  J 

per  duz.     .      .  .J 
A-la-mode  beef    .  — 
Uagout  of  mutton  — 

veal  .     .      .  — 
Mock  turtle  .      .  — 

Poultry. 
Ragout  of  fowls,  per  lb. 

turkey  .      .  — 
goose  .       .  — 

2<1  0 

Stowed  eels,  per  lb. 
Oysters,  half-pints,  per  case 

pints  —  . 
Lobsters  for  fish  sauce,") quarter-pints     .       .  3 Ditto,  hall  pints  . 

Vegetables. 
Carrots,  plain,  per  lb. 
Carrots  and  gravy  — 
Parsneps       .  — Beet  root      .  — 
Vegetables  for  table  service 
Green  peas  and  gravy,  pints 

quarts 
^  I  Sage  and  onion  with  gravy,  ) 
I  per  doz.  J 

do.  for  ducks  &  pork  — 
Soups. 

Vegetable   soups,   pints,  1 
per  doz.  3 

quarts  — 

0 
1 
1 
1 
I 
2 
3 

12 
24 

s.  d. 
Carrot  soups,  pints,  per  doz.  20  0 

quarts     —  3G Concentrated  gravy,  pints,  }  _ 
per  doz. 5 

quarts      —      .  20  0 
Ox-tail  soup       .      .  19 
Portable  soup,  beef,  per  case  4  0 
Ditto,  beef  and  mutton  —     4  6 
Ditto,  beef  and  veal      —  0 
Turtle  soup  .      .      .      .10  0 
Mock  turtle  do.    .  •     .  .20 
Portable  soup  and  beef-tea  i 

in  skins  for  immediate  {-SO 
use     ....  J 

Milk. 
Half-pints,  per  doz. 
Pints      .  _ 
Cream,  half-pints 

pints 

Custards,  half-pints 

pints 

8 

12 

14 
26 
H 
26 I'lSll. 

Fresh  salmon,  per  lb.  .  .23 
4523.  With  respect  to  the  mode  of  finally  cooking  the  various  substances  so  preserved,  there  is  little  to  be  said : 

the  different  dishes  of  meat  and  soups,  being  already  cooked,  require  only  to  be  warmed  up  ;  and  a  variety  of 
jellies  and  similar  preparations  that  may  be  preserved  in  this  way  will  be  exceedingly  convenient  to  the  cook 
for  sauces  and  making  up  dishes.    The  milk  and  cream  may  be  used  for  desserts. 

Sect.  VIII. 

PRESERVATION  OF  MEAT  BY  POTTING. 

4524.  Wiial  is  termed  potted  meat  consists  of  cooked  animal  substances  reduced  to  a 

pulp  by  beating  them  in  a  mortal',  and  having  some  salt  and  spices  incorporated  with 
them.  This  pulp  is  afterwards  put  into  jars,  and  preserved  from  the  air  by  having  a 
thick  coat  of  melted  butter  or  lard  poured  over  it.  Lean  meat  is  best  for  this  purpose. 
Potted  meat  is  used  more  as  an  agreeable  and  occasional  refreshment,  than  as  ordinarj^  food. 

4525.  The  following  is  the  usual  method  of  potting  beef.  —  Take  three  or  four  pounds,  or 
any  smaller  quantity,  of  lean  beef  free  from  sinevs,  and  rub  them  -well  -with  a  mixture 
made  of  a  handful  of  salt,  one  ounce  of  saltpetre,  and  one  ounce  of  coarse  sugar ;  let  the 
meat  lie  in  the  salt  for  two  days,  turning  and  rubbing  it  twice  a  day.  Put  it  into  a  stone 
jar,  with  a  little  beef  gravy,  and  cover  it  with  a  paste  to  keep  it  close.  Bake  it  for  several 
hours  in  a  very  slow  oven  till  the  meat  is  tender ;  then  pour  off  the  gravy,  which  should 
be  in  very  small  quantity,  or  the  juice  of  the  meat  will  be  lost ;  pomid  the  meat,  when 
cold,  in  a  marble  mortar  till  it  is  reduced  to  a  smooth  paste,  adding  by  degrees  a  little 
fresh  butter  melted.  Season  it  as  you  proceed,  with  pepper,  allspice,  nutmeg,  potinded 
mace  and  cloves,  or  such  of  these  spices  as  are  thought  agreeable.  Some  flavour  with 

anchovy,  ham,  shallots,  mustai-d,  wine,  flavoured  vinegar,  ragout  powder,  curry  powder, 
&c.,  according  to  taste.  When  it  is  thoroughly  beaten  and  mingled  together,  press  it 
closely  into  small  shallow  pots,  nearly  full,  and  fill  them  up  with  a  layer  a  quarter  of  an 
inch  thick  of  clarified  butter,  and  tie  them  over  with  a  bladder,  or  sheet  India  rubber. 
They  should  be  kept  in  a  cool  place. 

Any  other  meat  may  be  potted  in  a  similar  way,  as  ham,  veal,  game,  or  poultry  of  any 
kind  ;  fish  also  ;  char  is  often  potted  ;  also  quails  ;  shellfish,  as  lobsters,  shrimps,  prawns, 
or  crabs  may  be  preserved  by  the  same  process.  It  is  essential  that  fish  should  be  potted 
perfectly  fresh,  or  as  soon  as  they  have  been  boiled,  otherwise  they  lose  their  flavour. 
When  made  for  sale,  they  have  usually  too  much  seasoning ;  this  is  done  that  they  may 
keep  till  sold  ;  but  it  overpowers  and  destroys  their  flavour. 

Some  persons  prefer,  instead  of  salting  the  beef  as  directed  above,  which  is  apt  to  make 
it  hard  and  less  digestible,  pounding  it  when  raw  with  an  equal  quantity  of  fat  bacon, 
adding  the  herbs  and  spices,  together  witli  a  few  grains  of  saltpetre.  It  is  then  pressed 
into  pots  and  baked,  and  when  cold  covered  with  clarified  butter. 

4.526.  Reef  potted  to  tasic  like  venison — Tliis  is  made  of  tlip  (lank  of  beef,  the  Inside  skin  of  which  must  be 
pulled  off,  and  the  meat  slashed  across,  especially  in  the  thickest  parts.  It  must  lie  for  six  hours  in  pmnp 
water.  It  must  then  be  salted  with  saltpetre,  of  the  bulk  of  an  egg,  mixed  with  two  pounds  of  common  salt. 
White  wine  vinegar  is  to  be  sprinkled  upon  it,  and  it  must  lie  for  three  or  four  days,  turning  it  once  a  day. 
The  brine  is  then  to  be  washed  aw. ny  with  claret.  The  seasoning  must  consist  "of  cloves,  mace,  nutmeg, white  and  .l.amaica  pepper  ;  a  qu.irtor  of  an  ounce  of  each,  beaten  together  with  savory,  thyme,  sage,  and  the 
rind  of  a  lemon,  shredded  together,  .and  then  well  rubbed  into  the  cuts,  slashes,  and  insidcs.  It  must  be 
aftorwarils  bound  with  ta]>e,  the  claret  poured  over  it,  tlie  skins  laid  upon  it,  and  baked  in  a  long  pot. 

4.')27.  rolled  veal  may  be  prepared  as  follows  :  —  Take  cold  lillet  of  veal  ;  cut  off  the  outside,  and  pound  it 
with  fresh  butter,  and  a  little  mace  and  white  pepper;  then  pot  it,  and  cover  the  surface  with  clarified butter. 

Or,  take  one  povmd  of  undressed  lean  vc.al,  and  put  it  into  a  stew-pan,  « ith  two  ounces  of  butter,  the  juice 
of  a  lemon,  fuid  a  small  quantity  of  the  grated  peel,  with  sonic  mace,  salt,  pepper,  nuishroum  powder,  and 
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some  parslej',  thyme,  savory,  and  two  shallots.  Stew  these  together  for  ten  minutes  or  a  quarter  of  an  hour  ; 
have  ready  a  poiind  of  the  mellow  part  of  a  boiled  pickled  tongue,  and  half  a  pound  of  fresh  butter :  cut  the 
tongue  and  veal  small,  and  pound  them  together;  then  mix  the  whole  more  completely  together  with  the 
yolks  of  two  eggs  well  beaten.  Press  the  mass  into  shallow  pots  ;  paper  them  and  bake  them  in  a  moderate 
oven  for  twenty  minutes  ;  when  cold,  pour  over  the  surface  clarified  butter. 

4528.  Potted  birds.  —  Larks,  wheatears,  or  partridges  may  be  potted  ;  and  in  this  state  they  will  keep  a 
considerable  time.  Take  any  of  these  birds  that  are  perfectly  fresh,  as  the  least  taint  will  spoil  all  the  ma- 

terials. When  they  are  emptied,  season  them  inside  with  allspice  powdered,  black  pepper,  and  some  salt. 
Press  them  flat,  and  stew  them  for  half  an  hour  in  a  liquor  composed  of  two  ounces  of  fresh  butter,  a  gill  of 
sherry,  a  table-spoonful  of  essence  of  anchovy,  with  powdered  cloves,  mace,  nutmeg,  allspice,  and  black 
pepper.  After  they  have  been  stewed,  let  them  be  put  in  a  slow  oven  to  dry  ;  when  their  moisture  is  suffi- 

ciently exhaled,  put  them  into  pots,  and  press  them  down  ;  fill  up  the  vacuities  and  cover  them  with  clari- 
fied butter.    The  liquor  in  which  they  have  been  stewed  may  be  employed  for  the  following  preparation. 

4.529.  Potted  lobster  Boil  a  couple  of  hen  lobsters  for  a  quarter  of  an  hour  with  plenty  of  salt ;  take  out 
the  meat  from  the  shell,  but  do  not  employ  the  soft  part  of  the  body,  and  reserve  the  spawn  ;  stew  the  meat 
for  half  an  hour  with  a  large  glassful  of  white  wine,  a  table-spoonful  of  essence  of  anchovies,  some  powdered 
spices,  as  cloves,  mace,  nutmeg,  and  black  pepper.  When  done,  take  out  the  pieces  of  lobster,  which  pound 
with  the  spawn  in  a  mortar,  and  let  the  liquor  in  which  it  has  been  stewed  be  reduced  to  a  third  ;  to  this  add 
a  quarter  of  a  pound  of  fresh  butter,  previously  oiled,  and  mix  them  well  together.  Pour  this  to  the  pounded 
lobster,  and  when  properly  incorporated,  press  it  into  shallow  preserving  pots,  and  cover  it  with  clarified 
butter.  This  is  an  excellent  substitute  for  lobster  sauce ;  in  the  same  manner  you  may  pot  shrimps  and 
cr.iy  fish,  or  prawns. 

4630.  Potted  shrimps  When  boiled  and  shelled,  season  them  with  salt,  pepper,  mace,  and  a  small  portion 
of  cloves  ;  press  them  down  in  a  jar,  and  bake  them  in  a  slow  oven  for  ten  mmutes  ;  when  cold,  cover  them 
with  clarified  butter. 

453L  Savsages  are  made  as  a  convenient  method  of  preserving  many  kinds  of  meat 
that  it  would  he  difficult  to  keep  long  in  any  other  mode.  The  principle  of  making  all 
sausages  is  simply  chopping  fine  or  pounding  the  particular  kind  of  meat  employed, 
seasoning  it  with  spices,  and  herbs  of  various  kinds,  bread-crumbs  and  eggs,  salt,  or 
mustard,  or  any  of  them,  mixed  in  such  proportions  as  are  agreeable ;  then  the  whole  is 
enclosed  in  portions  of  the  prepared  intestines  of  a  hog,  sheep,  or  calf  very  well  washed 
and  scraped  till  thoroughly  clean.  The  herbs  employed  are  some  of  the  following; 
onions,  shallots,  sage,  thyme,  leek,  garlic,  marjoram,  parsley,  &c.  For  some  kinds 
of  sausages,  besides  meat,  anchovies,  oysters,  and  red  herrings  are  added.  The  blood  of 
various  animals,  as  the  ox,  hog,  goose,  &c.,  are  used  in  this  way,  mixed  with  oatmeal, 
crumbs  of  bread,  and  seasonings  of  various  kinds.  The  Germans  are  famous  for  their 
preparation  of  sausages,  in  which  smoked  meat  is  generally  used. 

Machinery  is  now  employed  for  the  preparation  of  sausage-meat  on  a  large  scale  :  but 
as  in  the  case  of  manufactured  sausages,  the  consumer  has  no  method  of  ascertaining  the 
quality  of  the  ingi-edients,  he  should  be  cautious  in  their  use,  as  it  is  well  known  that 
meat  very  improper  as  food  can  be  used  in  this  way. 

4.'i32.  T!ie  following  preserved  meats  are  to  be  had  in  the  London  shops : 
York,  Westinorcland,  Westphalia,  " and  Bayonne  hams 
Mutton  hams 
Russia  ox  and  rein-deer  tongues 
Neat,  smoked,  &  pickled  tongues 
W^elsh  dried  salmon 
Scotch  kippered  s;Umon 
Findhorn  liaddocks 
Dutch  herrings   and  Yarmouth 

bloaters 

Gorgona  anchovies  and  anchovy 

paste Ilambro'  smoked  hung  beef Strasbourg  bacon 
Potted  beef 
Potted  ham 
Potted  game 
Potted  shrimps 
Potted  red  herrings 
Potted  char 

IVfarinate  herrings 
PAte  au  Diable,  for  making  grills, 

&c. Russian  caviare 
Bologna  sausages Modcna  sausages 
German  sausages 
Saucissons  d'Arles Saucissons  de  Lyons. 

Sect.  IX. 

PRESERVATION  OF  BUTTER. 

45.33.  Butter,  like  the  other  mild  and  fat  oils,  is  liable  to  the  change  called  rancidity 
which,  from  the  experiments  of  Parmentier,  appears  to  proceed  from  the  coagulable 
albuminous  or  cheesy  matter  that  is  mixed  with  it ;  and  probably  the  water,  which  is 
seldom  quite  separated  from  it,  assists  in  the  change.  Butter  not  well  freed  from  the 
milk  becomes  rancid  more  readily  than  that  which  has  been  completely  deprived  of  it. 
By  the  application  of  salt,  the  rancidity  of  butter  is  in  a  great  degree  prevented  for  some 
time :  but  if  the  butter  be  melted  and  deprived  of  its  albuminous  part,  it  may  be  kept 
much  longer. 

Tlte  common  method  of  preserving  butter  is  by  salting  it  more  or  less.  Salt,  in  the  pro- 
portion of  one  or  two  ounces  to  the  pound,  according  as  it  is  required  to  be  kept  for  a 

shorter  or  longer  time,  is  worked  up  into  the  butter  till  they  are  thoroughly  incorporated. 
4.034.  Dr.  Anderson,  in  his  "  Recreations,"  has  recommended  another  method  of  curing 

butler,  by  which,  he  says,  with  proper  care,  it  may  be  kept  for  years  in  this  climate,  or 
carried  to  the  East  Indies,  if  packed  so  as  not  to  melt. 

"  IVIix  two  parts  of  the  best  salt,  one  of  sugar,  and  one  of  saltnetre,  and  boat  them  into  a  fine  powder  :  one 
ounce  of  this  preparation  is  sutTlciont  for  a  pound  of  butter.  This  should  be  thoroughly  mixed  with  the 
butter  as  soon  at,  it  is  separated  from  the  whey,  and  it  should  then  bo  put  into  n  clean  cask.  It  should  bo 
packed  very  well  down,  to  exclude  the  air  thoroughly  ;  the  top  should  bo  covered  with  a  sprinkling  of  salt, 
and  melted  butter  poureil  over  it.  to  fill  up  every  crevice  before  the  cover  is  fixed  down.  Butter  cured  In 
this  manner  docs  not  taste  well  till  it  has  stood  at  least  a  fortnight  after  being  salted  ;  but  after  that  limo,  it 
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has  a  ricli  marrowy  taste  that  ik>  otlicr  butter  ever  acquires,  and  tastes  so  little  suit,  tliat  one  would  imajiino 
it  would  not  keep."  Dr.  Anderson  has  seen  it  perlcctly  sound  and  sweet  when  two  years  old  in  thit climate. 

453.').  'Wlien  hitter  is  to  be  exposed  to  the  heat  of  a  warm  climate,  it  requires,  in  order  to make  it  keep,  to  be  clarified  before  it  is  salted  and  packed  up.  To  do  this,  put  it  iuto  an 
iron  vessel,  and  suspend  that  in  another  iron  vessel,  containing  water  in  the  manner  that 
chemists  make  a  water-bath,  or  like  a  cabinet-maker's  glue-pot.  Put  the  whole  over  the 
tire  till  the  butter  is  melted.  By  continuing  the  heat  some  time  about  196°,  the  albumen 
or  cheesy  matter  will  coagulate  and  settle  to  the  bottom,  leaving  the  butter  pure  and 
transparent  like  oil.  When  it  is  nearly  cold,  take  the  i)ure  butter  ofif  from  the  dregs  that 
have  settled,  let  it  get  cold  and  solid,  and  salt  and  pack  it  up  in  the  same  manner  as 
ordinary  butter.  The  use  of  the  double  ves,scl  is  to  prevent  the  butter  fi-om  burning  to, 
which  would  give  it  a  disagreeable  enipyreumatic  taste.  This  purified  butter  will  be 
somewhat  paler  than  before,  and  of  a  firmer  consistence ;  if  put  into  close  vessels,  and  in 
a  cool  place,  it  will  keep  for  some  mouths  without  salt. 

This,  according  to  M.  Thenard,  is  also  the  method  employed  by  the  Tartars  to  preserve  their  butter;  and 
he  states  that  if,  when  used,  it  be  beaten  up  with  one-sixth  of  cheese,  it  will  have  much  the  flavour  of  fresh 
butter.  The  baM  flavour  of  rancid  butter  may,  according  to  this  chemist,  be  removed  almost  entirely  by 
similar  meltings  and  coolings, 

4.536.  W/icn  a,  barrel  of  sttlt  butler  is  opened,  and  consumed  slowly,  the  surface  of  the 
butter  should  be  kept  covered  with  strong  brine. 

4537.  Butter  may  be  preserved  without  salt,  by  incorporating  it  with  honey  in  the  pro- 
portion of  an  ounce  to  a  pound  of  butter.  This  has  an  agreeable  taste,  will  keep  for 

years,  and  might  be  useful  on  long  voyages ;  but  as  the  proportion  of  honey  is  consider- 
able, it  may  not  agree  with  some  constitations. 

4538.  The  salt  butter  of  Holland  is  superior  to  that  of  every  other  country.  It  forms 
about  three-fourths  of  all  the  foreign  butter  we  import :  Keil  butter,  when  it  can  be  had 
genuine,  is  excellent. 

Irish  butter  is  inferior  to  that  of  Britain  ;  chiefly,  it  is  said,  owing,  to  want  of  care  in  its 
manufacture. 

Sect.  X. 

PRESERVATION  OF  EGGS. 

4539.  However  compact  and  close  the  shell  of  an  egg  may  appear,  it  is  nevertheless 
perforated  with  a  multitude  of  small  pores,  too  minute  to  be  seen  by  the  unassisted  eye. 
The  effect  of  these,  however,  is  evident,  by  the  daily  decrease  of  the  moisture  of  the  egg, 
through  evaporation,  and  the  air  taking  its  place,  which  operates  in  effecting  its  alteration. 
From  the  time  of  its  being  laid,  when  the  egg  is  quite  full,  a  fluid  is  constantly  perspiring 
through  the  perforations  of  the  shell,  which  occasions  its  decay  ;  and  this  proceeds  more 

rapidly  in  warm  than  in  cold  weather.  Although  an  egg  quite  fresh  is  proverbially  "  full," 
yet  in  all  stale  eggs  there  is  some  vacancy,  which  is  in  proportion  to  the  loss  they  have 
sustained  through  evaporation.  If  the  end  of  a  fresh  egg  be  applied  to  the  tongue,  it  feels 
cold,  but  that  of  a  stale  egg  feels  warm,  because  the  white  of  the  former  being  in  contact 
with  the  shell  abstracts  the  heat  from  the  tongue  more  rapidly  than  the  air  bubble  in  the 
latter. 

4540.  To  preserve  eggs  completely  fresh,  therefore,  this  transpiration  must  be  stopped, 
and  the  egg  kept  full.  Any  kind  of  varnish  will  answer  this  purpose,  but  the  most  con- 

venient substance  is  mutton  suet,  or  a  mixture  of  that  and  beef  suet.  This  is  rubbed  over 
the  eggs  ;  the  most  effectual  method  is  to  dip  the  eggs  into  this  melted  in  a  pipkin  ;  olive 
oil  will  also  answer.  They  should  be  afterwards  wiped  to  take  oS'  the  superfluous  fat  or 
oil,  which  might  become  rancid,  for  all  that  is  wanted  is  to  stop  up  the  pores.  After  this 
anointing,  the  eggs  should  be  set  on  end  with  the  small  end  uppermost,  wedged  close 
together,  one  layer  over  another  in  bran,  the  containing  box  being  closely  covered  up. 
Laid  upon  the  side,  the  yolk  will  adhere  to  the  shell.  They  thus  come  into  use,  at  the 
end  of  a  considerable  time,  in  a  state  almost  equal  to  new  laid  eggs.  They  should  be  done 

over  with  the  suet  as  soon  as  possible  after  they  are  laid.  Some  cover  them  with  a  solu- 
tion of  gum  arable,  which  is  preferable  to  fat.  Eggs  are  sometimes  packed  in  bran, 

meal  of  any  kind,  wood-ashes,  salt,  or  charcoal  powder  ;  but  these  substances  are  not 

nearly  so  eft'ectual  alone,  as  when  the  eggs  are  first  done  over  with  the  above-mentioned 
substances,  !is  they  can  have  but  a  slight  influence  in  preventing  the  transpiration  we  have 
mentioned.  Eggs  should  never  be  suffered  to  continue  in  the  nest  above  a  di»y,  since  the 
warmth  which  they  receive  in  it  from  the  hen  is  inimical  to  their  keeping.  It  should 
be  observed,  that  on  the  third  day  after  the  hen  begins  to  sit  on  her  eggs  to  hatch 

them,  they  are  rendered  unfit  for  use. 
■l.'ill  From  an  exvniwriil  iif  n^'immur,  it  api)ears  that  cutting  olT  the  access  of  air  to  the  embryo  in  the 

e(,'K  d<ie«  not  kill  nr  prevent  it  being  hatched,  but,  on  the  contr.ary.  preserves  it  alive  for  a  much  longer 
\y.'r\(«i  than  if  it  had  not  been  treated  in  this  manner.  He  covered  eggs  over  with  spirit  >arnish,  and  found 
them  capable  of  producing  chickens  after  two  years,  when  the  varnish  was  carefully  removed. 
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4542.  It  is  said  lhat  lite  dealers  in  eggs  immerse  them  for  a  moment  in  oil  of  vitriol  di- 
luted with  water,  as  a  means  of  preservation.  This  is  not  improbable,  for  the  acid  would 

dissolve  a  little  of  the  calcareous  matter  of  the  shell,  forming  with  it  a  sulphate  of  lime, 
which  would  be  deposited  and  fill  up  the  pores. 

Another  mode  of  preserving  eggs  is  to  plunge  them  for  five  minutes  in  water  heated  to 
140°  ;  they  are  then  taken  out,  oiled  or  rubbed  with  suet,  and  paclied  in  sawdust  or  char- 

coal powder ;  they  will  keep  thus  for  a  year  or  two.  Some  boil  them  for  one  minute,  which 
preserves  them  a  long  time,  probably  by  coagulating  the  portion  of  the  albumen  next  to 
the  shell.    If  boiled  hard,  they  will  keep  many  weeks  without  other  preparation. 

Eggs  are  very  liable  to  absorb  the  flavour  of  any  substance  they  are  kept  in  contact  with, 
and  therefore  care  should  be  taken  not  to  pack  them  in  anything  that  might  communicate 
a  flavour  ;  mahogany  shavings  will  impart  to  them  a  peculiarly  disagreeable  taste ;  and 
musty  straw  will  liliewise  give  them  an  unpleasant  flavour. 

Sect.  XI. 

PRESERVATION  OF  MILK. 

The  changes  to  which  milk  is  liable  have  been  described  in  Book  VII.  Chap.  IV. 
It  is  well  known  that  it  will  not  remain  fresh  for  many  hours  in  warm  weather  ;  the  prin-' 
cipal  care  must  therefore  be  to  keep  it  in  as  cool  a  place  as  possible  ;  stone  shelves  are 
preferable  to  wood  ;  and  a  room  connected  with  an  ice-house  is  particularly  convenient. 
The  milk -men  of  Paris,  to  prevent  their  milk  from  turning  sour,  sometimes  use  a  little  sub- 
carbonate  of  soda,  which  unites  with  the  acid  as  it  forms  ;  provided  too  much  soda  is  not 
employed,  this  will  have  no  injurious  effect ;  a  little  calcined  magnesia  will  answer  the 
same  purpose. 

Milk  boiled  with  sugar  will  keep  some  time. 
4543.  Cream  may  be  preserved  for  several  weeks  or  even  months  in  the  following 

manner :  Dissolve  in  water  an  equal  weight  of  white  sugar  with  cream  you  wish  to 
preserve,  using  only  so  much  water  as  just  to  melt  the  sugar  and  make  a  rich  syrup. 
Boil  this,  and  while  hot,  add  the  cream,  stirring  them  well  together.  When  cold,  put  this 
into  a  bottle  and  cork  it  well. 

4544.  M.  Appert's  method,  already  described,  appears  to  be  a  perfect  and  simple  method 
of  preserving  milk  and  cream  without  sugar,  and  that  even  in  long  voyages. 

4545.  A  melhod  of  preserving  milk  for  use  for  any  length  of  time  has  been  invented  by  M.  DirchofT,  a 
Russian  chemist.  New  milk  is  slowly  evaporated  over  the  fire  until  it  is  reduced  to  a  solid  substance ;  this 
is  powdered  and  put  into  a  bottle,  which  is  accurately  sealed  with  wax.  When  it  is  required  to  use  it  as 
milk,  some  of  the  powder  is  put  in  a  proper  quantity  of  water,  and  it  has  then  all  the  properties  as  well  as  the taste  of  milk. 

CHAP.  IV. 

PRESERVATION  OF  FRUIT  AND  VEGETABLES. 

4546.  General  remarks.  —  From  the  nature  of  vegetable  substances,  and  chiefly  from 
their  not  passing  so  rapidly  into  the  putrefactive  state  as  animal  bodies,  the  mode  of  pre- 
sei-ving  them  is  somewhat  different,  although  the  general  principles  are  the  same.  All 
the  me<ms  of  preservation  are  put  in  practice  occasionally  for  fruits  and  the  various  parts 
of  vegetables,  according  to  the  nature  of  the  species,  the  climate,  the  uses  to  which  they 
are  applied,  &c.  Some  are  dried,  as  nuts,  raisins,  sweet  herbs,  &c.  ;  others  are  preserved 
by  means  of  sugar,  such  as  many  fruits  whose  delicate  juices  would  be  lost  by  drying ; 
some  are  preserved  by  means  of  vinegar,  chiefly  used  as  condiments  or  pickles ;  a  few 
also  by  salting,  as  French  beans ;  and  others  are  preserved  in  spirits.  We  shall  treat  of 
these  various  modes  separately. 

In  the  summer  season,  during  hot  weather,  various  kinds  of  vegetables,  as  peas, 
kidney  beans,  cucumbers,  &c.,  can  be  kept  in  the  ice-cold  room  attached  to  the  ice-house 
for  several  days.  Fruits  gathered  in  the  moraing,  which  is  the  most  proper  time,  may  be 
there  kept  cool,  and  with  all  their  freshness  and  flavour,  until  required  for  the  dessert  in 
the  afternoon.  It  is  to  be  observed  that  the  cold  should  not  be  so  great  as  to  freeze  the 
vegetables. 

Sect.  I. 

USUAL  METHODS   OF    PRESERVING   OUR    ORDINARY    FRUITS,    ROOTS,    AND  VEGETABLES, 
WITHOUT  SUGAR,  FOR  WINTER'S  STORE. 

4547.  It  had  long  been  a  desideratum  to  preserve  fruits  by  some  cheap  method,  yet  such 
a.s  would  keep  them  fit  for  the  various  culinary  purposes,  as  making  tarts  and  other  similar 
dishes.    The  expense  of  preserving  them  with  sugar  is  a  serious  objection  ;  for  except  the 
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sugar  is  in  considerable  quantity,  the  success  is  very  uncertain.  Sugar  also  overpowers 
and  destroys  the  sub-acid  taste  so  desirable  in  many  fruits:  those  which  are  preserved  in 
this  manner  are  chiefly  intended  for  the  dessert. 

4548.  In  gathering  fruit  for  winter  store,  great  care  should  be  taken  not  to  bruise  it,  nor 
to  break  the  skin  ;  the  injured  parts  soon  rot  and  spoil  the  sound  fruit  in  contact  with 
it.  To  prevent  this,  gardeners  even  have  instruments  for  gathering  the  most  valuable 
kinds  of  fruit  from  the  trees,  without  touching  it  with  the  hand.  Fruit  intended  to  be 
stored  should  never  be  beat  off  the  trees,  or  by  shaking  the  branches  till  it  drops,  if  this 
can  be  avoided.  They  are  best  gathered  on  a  fine  day,  when  they  are  most  likely  to  be 
dry  ;  or  if  this  be  done  on  a  wet  day,  they  should  be  dried,  in  the  sun  if  possible ;  the 
more  delicate  kinds  do  not  bear  to  be  wiped,  as  this  rubs  off  their  bloom,  which,  when 
allowed  to  dry  on  some  fruits,  constitutes  a  natural  varnish,  closing  up  the  pores,  and  pre- 

venting the  evaporation  of  the  juices. 
4549.  77(6  usual  mode  with  apples  and  pears  has  been  to  lay  them  first  in  heaps  for  a 

fortnight  or  more,  covered  with  mats  or  straw,  to  sweat,  as  it  is  called ;  that  is,  by  a  very 
slight  fermentation  to  discharge  some  .of  their  juice,  after  which  the  skin  contracts  in  a  slight 
d-egree  ;  but  this  is  now  generally  disapproved  of,  and  it  is  thought  best  to  carry  them  at 
once  to  the  fruit  room,  where  they  are  laid  upon  shelves  covered  with  white  paper,  after 
•wiping  gently  each  fruit.  The  fruit  room  should  be  dry  and  well  aired,  but  should  not 
admit  the  sun.  The  finer  and  larger  kinds  should  not  be  allowed  to  touch  each  other, 
but  should  be  kept  separate  ;  for  this  purpose,  a  number  of  shallow  trays  should  be  pro- 

vided, supported  above  each  other  on  racks  or  stands.  There  should  be  the  means  of 
warming  the  room  in  very  cold  frosty  weather. 

Some  kinds  of  apples  and  pears  are  gathered  before  they  are  quite  ripe,  and  the  ripen- 
ing is  completed  after  they  ai"e  gathered  ;  this  is  termed  the  maturation  of  the  fruit,  and  it 

appears  to  be  a  curious  and  interesting  natural  process.  This  subject  has  been  well 

examined  by  M.  Couverchel  in  a  paper  inserted  in  the  "  Annales  de  Chimie."  He  con- 
ceived that  the  acid  and  mucilaginous  matters  of  fruit  nearly  ripe  are  converted  into  sugar 

by  a  process  which  is  perhaps  chemical,  and  which  has  been  called  the  saccharine  fer- 
mentation. Had  such  fruit  remained  on  the  tree  until  it  was  quite  ripe,  this  fermentation 

would  soon  have  passed  into  the  putrefactive  stage,  and  then  the  fruit  could  not  be  pre- 
served without  extraordinary  means,  such  as  extreme  cold,  sugar,  &e. 

In  general,  the  apples  and  pears  of  autumn  should  be  gathered  eight  days  before  they 
are  ripe,  and  maturated  in  this  way.  In  fact,  there  are  some  fruits  that  are  never  fit  for 
eating,  except  they  are  treated  in  this  manner.  The  principle  of  life  remains  in  vegetables 
very  differently  from  what  it  does  in  animals  ;  for  a  branch  cut  from  a  tree  does  not  die 
immediately,  but  will  grow,  on  being  planted,  into  a  new  tree.  Flowers  that  have  been 
cut  off  when  only  buds,  blow  on  being  placed  in  water ;  and  the  head  of  a  carrot  cut  off  a 
little  below  the  top  of  the  root,  if  placed  in  a  shallow  basin  of  water,  will  put  out  leaves, 
and  become  a  handsome  ornament.  Mr.  Knight  is  of  opinion  that  in  the  case  of  the  ma- 

turation of  fruit,  it  still  continues  to  be  in  a  living  state  though  taken  from  the  tree,  and 
that  the  saccharine  matter  is  formed  in  the  same  manner  as  it  would  if  growing.  Pears 
kept  for  maturation  may  be  packed  carefully  with  dry  moss,  bran,  or  sand  dried  in  an 
oven,  in  baskets  lined  with  stout  paper;  straw  is  apt  to  communicate  a  mouldy  taste.  They 
will  keep  in  this  way  through  the  winter. 

Choice  apples  and  pears  are  sometimes  wrapt  singly  in  paper,  and  put  into  glazed  jars, 
with  covers.  When  there  is  no  fruit  room,  a  cool  cellar  may  be  used,  or  they  may  be 
kept  in  baskets  packed  in  dry  straw  and  kept  in  a  diy  cool  room. 

4550.  Pine-apples  maij  be  kept  a  considerable  time  by  twisting  out  their  crowns,  which, 
being  very  ornamental,  are  generally  suffered  to  remain  ;  but  in  time  they  will  destroy 
all  the  juice  of  the  fruit  by  living  upon  it. 

4551.  Oranges  and  lemons  may  be  preserved  a  long  time  wrapped  up  singly  in  paper, 
packed  in  dry  sand  or  jars,  and  kept  in  an  equal  temperature. 

4552.  The  free  access  of  the  atmosphere  being  one  of  the  circunlilances  essential  to  the 

decomposition  of  animal  and  vegetable  matter,  it  is  obvious  that  the  exclusion  of  it  must 

prevent  this  effect  from  taking  place,  and  that  consequently  if  such  substances  arc  com- 

pletely kept  from  the  contact  of  air,  they  cannot  change,  or  at  least  in  a  verj'  inconsi- 

derable degree.  At  a  certain  depth  below  the  surface  of  the  earth,  the  temperatm-e  does 
not  vary,  summer  nor  winter,  and  it  is  never  so  cold  there  as  to  freeze.  This  fact  has 
been  taken  advantage  of  in  the  preservation  of  provisions.  In  many  parts  of  Europe, 

vegetables,  such  as  potatoes,  turnips,  carrots,  onions,  &c.,  are  preserved  for  one  or  more 

years  by  burying  them  in  deep  pits  in  a  clay  soil,  which  they  burn  hard  before  using,  or 

even  in  a  dry  sandy  soil.  Caves  form  excellent  cellars,  on  account  of  the  equality  of  their 
tGnipcFiVturG. 

4553.  Receipts  have  been  often  given,  for  preserving  fruit  and  vegetables  throughout  the 

winter  upon  this  principle  ;  "such  as  apples,  pears,  cherries,  gooseberries,  currants,  green peas,  cranberries,  &.c. 
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Some  apples  that  had  been  preserved  in  pits  in  the  ground  were  sent  to  the  Horti- 
cultural Society  on  February  14. 1828,  in  as  fresh  a  state  as  if  newly  gathered  from  the  tree. 

The  apples  should  be  of  the  hardy  or  keeping  sorts,  and  not  more  than  four  or  five  bushels 
should  be  put  into  one  heap.  It  is  requisite  to  place  dry  straw  at  the  bottom  and  sides  of 
the  pit,  and  also  to  cover  the  top  with  straw,  before  the  earth  is  put  over  them. 

4554.  The  undried  grapes  imported  from  Spain  and  Portugal  furnish  us  with  a  fine  ex- 
ample of  a  simple  mode  of  preserving  fruit.  They  come  in  large  jars,  having  sawdust 

poured  in  among  the  fruit  to  fill  up  the  jars,  and  the  lids  are  cemented  on  to  prevent 
access  of  air. 

4555.  To  preserve  green  gooseberries,  mrrants,  or  green  peas,  in  this  manner,  let  the 
fruit  be  gathered  in  dry  weather,  or  if  not,  let  them  he  dried  in  the  sun  ;  cut  them  from 
the  stalks  with  scissors,  and  take  care  that  they  are  not  in  the  least  wounded,  and  that  no 
spoiled  or  bruised  ones  are  mixed  with  the  rest.  Drop  them  gently  into  dry,  wide-mouthed 
bottles.  Cork  the  bottles  and  rosin  over  the  corks.  Make  a  trench  in  the  garden  at 
least  two  or  three  feet  deep,  and  bury  the  bottles  in  it,  placing  the  corks  downwards,  to 
keep  them  from  the  frost.  Should  the  frost  in  winter  be  severe,  a  quantity  of  litter  from 
the  stable  should  be  laid  over  the  place  where  they  have  been  put.  If  the  bottles  are 
placed  in  a  very  cool  cellar,  the  fruit  will  keep  tolerably  well.  By  plunging  the  bottles 
after  they  are  corked,  for  a  few  minutes  in  hot  water,  berries  will  keep  better. 

4556.  It  is  sometimes  safer  to  take  tip  certain  vegetables  before  hard  frosts  set  in,  where 
the  cold  is  severe,  as  they  may  be  preserved  by  artificial  means,  even  by  laying  on  a  floor 
inaccessible  to  the  frost ;  whereas  if  left  in  the  ground  they  would  have  been  frozen  and 
lost.  This,  in  some  situations,  is  the  case  with  cabbages,  lettuce,  greens,  endive,  leeks, 
cauliflowers,  &c.  They  should  be  carefully  removed  in  dry  weather,  without  injuring 
the  roots  too  much.  Vegetables  only  a  little  touched  by  the  frost  may  be  recovered  by 
soaking  in  cold  water. 

4557.  Potatoes  are  diflicult  to  preserve  for  many  years,  and  hence  they  are  considered 
less  to  be  depended  upon  than  wheat  against  years  of  scarcity ;  but  as  they  are  seldom 
required  to  be  kept  longer  than  during  the  winter  and  spring  seasons,  with  proper  pre- 

cautions, this  is  not  difiicult. 
When  preserved  in  considerable  qu.intities  by  the  farmers,  several  methods  are  put  in  practice  in  different 

districts ;  but  the  principle  appears  to  he  merely  to  keep  them  dry,  and  so 
Fisi.  625.  ■<a'S\  protected  that  the  frost  cannot  reach  them.  A  very  effectual  method  was employed  by  Mr.  Young.  He  constructed  a  house  capable  of  holding  seven 

hundred  bushels  of  potatoes,  and  formed  it  of  fir  posts,  a,  a,Jlg.  Gib.  having  the 
interstices  filled  in  with  watling;  against  the  sides  of  this  he  laid  straw,  and 
ag.ainst  that,  exteriorly,  he  put  earth  r.immed  tight  six  feet  thick  at  the  bot- 

tom, and  eighteen  inches  at  the  top.  The  roof  was  (lat  and  he  placed  on  it 
a  stack  of  beans.  The  beans  kept  out  the  weather,  and  yet  admitted  any 
steam  that  rose  from  the  potatoes,  and  which,  if  it  did  not  escape,  would 
have  rotted  them.  A  roof  of  thatch  would  li.ave  .answered.  In  some  parts  of 
the  country  they  are  kept  during  the  winter  in  pits  in  the  ground,  where  the 
soil  is  dry  and  light,  to  the  depth  of  three  or  four  feet,  lining  this  with  straw, 

covering  them  with  e&rth  to  protect  them  from  the  frost,  and  the  whole  thatched.  Roots,  as  potatoes,  tur- 
nips, carrots,  &c.,  should  never  be  divested  of  the  earth  adhering  to  them  when  taken  out  of  the  ground,  as 

it  tends  to  preserve  them  fresh,  the  little  fibres  by  which  it  is  retained  continuing  still  to  dr.aw  some  nutri- 
ment from  it;  and  if  these  are  broken,  the  juices  escape  through  the  broken  surfaces.  They  should  be 

wounded  as  little  as  possible. 
4.')58.  Where  the  quantity  is  not  considerable,  potatoes  may  be  kept  in  a  cellar  underground,  where  the  tem- perature is  pretty  equ.al  and  never  very  low,  and  covered  with  straw  or  mats  ;  but  in  the  spring,  they  should 

be  frequently  examined  and  turned  over ;  those  which  are  decayed  should  be  removed,  and  the  shoots  broken 
off  closely,  if  any  of  them  have  sprouted. 

4559.  Frost  appears  to  have  the  singular  properly  of  converting  the  starch  of  potatoes  into 
sugar  ;  accordingly  when  they  are  affected  by  frost,  or  are  as  it  is  called  frost-bitten,  they 
become  sweet,  and  in  this  state  are  no  longer  fit  to  be  eaten,  but  are  generally  given  to 
cattle,  or  are  employed  for  the  distillation  of  spirits,  or  the  making  of  beer,  for  which  they 
are  even  fitter  than  when  fresh.  If  only  slightly  inj  ured  by  the  frost,  they  may  be  partially 
restored  by  thawing  them  in  cold  water. 

4560.  Carroll  and  turnips  may  be  preserved  through  the  winter  by  taking  them  up  and 
keeping  them  in  pits,  or  in  a  dry  cellar  in  sand,  secure  from  frost.  The  heads  and  roots 
should  not  be  cut  off. 

4561.  Onions,  when  pulled  up,  should  be  laid  thinly  on  a  gravel  walk,  and  turned 
every  day  to  dry.  When  thoroughly  dried,  they  are  usually  strung  together  by  the  tails, 
and  hung  up  in  a  dry,  well-aired  place,  till  wanted  for  use. 

Cabbages  are  in  some  places  preserved  all  winter  by  burying  them  in  the  ground,  out 
of  the  reach  of  the  frost. 

4562.  WalnuUi,  filbertji,  and  chestnuts  are  preserved  by  drying  thorn  ;  then  packing 
them  in  jars,  boxes,  or  casks,  with  fine  clean  sand  that  has  been  well  dried  before  the  fire, 
or  they  may  be  buried  in  a  pit  in  the  ground  lined  with  straw. 
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Sect.  II. 

PHESERVING  FRUIT  AND  VEGETABLES  BY  SCALDING,  AND  BY  M.  APPERT'S  METHODS. 
4563.  Scalding  fruit  has  been  employed  with  success  to  render  their  keeping  more 

certain,  and  is  therefore  very  useful  in  preparing  them  for  house  or  sea  store. 
Ill  180B,  the  Society  of  Arts  gave  a  premium  to  Thomas  Saildington  for  communicating  the  following  procesB 

for  preserving  fruit  without  sugar:  — Fill  some  stone  wide-mouthed  bottles  with  tlie  fruit  picked  carefully, 
and  set  them  in  a  copper  or  large  kettle,  then  fill  the  kettle  with  cold  water  nearly  up  to  the  mouths  of  the 
bottles.  Corks  should  be  prepared  to  fit  the  bottles,  and  a  cloth  should  be  put  under  the  bottoms  of  the  bottles 
to  prevent  their  breaking  with  the  heat.  Light  the  fire  under  the  kettle,  and  heat  the  water  to  160°  or  170°. 
This  heat  should  be  continued  for  about  half  an  hour,  when  the  fruit  will  be  sufficiently  scalded.  After  that, 
fill  up  the  bottles  with  boiling  water  to  within  an  inch  of  the  cork,  and  cork  them  tight  The  bottles  should 
now  be  laid  on  their  sides,  where  they  are  to  be  kept.  During  the  first  month  or  two  it  will  be  necessary  to 
turn  the  bottles  round  once  or  twice  a  week,  and  occasionally  afterwards  to  prevent  the  fermentation  that 
will  take  place  with  some  fruits  from  forming  into  a  mouldy  crust.  Fruit  preserved  in  this  manner  will  keep 
at  sea,  even  in  hot  climates.  I'he  fruits  that  may  be  preserved  in  this  way  are  apricots,  gooseberries,  currants, raspberries,  cherries,  plums,  Orleans,  egg  or  damson,  greengages,  and  also  rhubarb  cut  into  small  square 
pieces-  But  the  most  juicy  fruits,  such  as  currants,  mulberries,  strawberries,  and  raspberries,  are  not  so  well 
calculated  for  this  purpose.  In  this  process  the  heat  seems  to  act  by  coagulating  and  rendering  insoluble  and 
inactive  a  kind  of  gluten,  which  is  a  principal  agent  in  the  commencement  of  fermentation.  In  the  old  proces.'i, 
we  are  sometimes  directed  not  to  cork  or  tie  up  the  vessels  till  they  are  quite  cool,  by  which  it  now  appears 
a  very  great  advantage  was  lost. 

4564.  Some  fruits  may  be  preserved  in  a  succulent  state  by  being  kept  in  water  with- 
out boiling.  This  is  practised  with  regard  to  the  cranberry  ;  it  also  succeeds  with  the 

smaller  kinds  of  apples. 
4565.  But  the  method  used  by  M.  Appert,  and  which  we  described  as  the  most  per- 

fect mode  of  preserving  animal  food,  succeeds  equalhj  with  vegetables  and  fruit  of  all  kinds. 
There  is  only  this  diiference,  that  the  vegetables  and  fruit  need  not  first  be  parboiled  as 
in  the  case  of  animal  food  ;  as  they  are  not  dressed,  they  must  be  treated  in  cooking  them 
as  raw  vegetables. 

4566.  The  following  fruits  and  their  juices  are  preserved  in  this  manner  ;  white  and  red 
currants  in  bunches  or  stripped  ;  cherries,  raspberries,  mulberries,  &c.  apricots,  peaches, 
nectarines,  and  plums  of  all  kinds ;  likewise  pears  peeled  and  cut  in  quarters  with  their 
pips  taken  out.  These  fruits  are  put  into  strong  wide-mouthed  glass  bottles,  corked  with 
the  greatest  care,  and  luted  over  with  a  cement  made  of  lime  and  soft  cheese,  spread  on 
linen,  and  bound  down  with  wire.  The  bottles  are  then  inclosed  separately  in  canvas 
bags  and  put  into  a  kettle  of  water,  which  is  gradually  heated  till  it  boils  ;  thej'  are  thus 
kept  until  it  is  presumed  that  the  fruit  is  as  it  were  boUed  in  its  own  juice  ;  the  whole  is 
then  left  to  cool,  and  the  bottles  are  examined  to  see  that  they  are  secure  before  they  are 
put  away  for  store. 

4567.  Gay  Lussac  had  found  before  M.  Appert  that  the  juice  of  the  grape,  or  of  any 
other  fruit,  may  be  preserved  by  boiling  it  for  a  short  time  without  sugar,  and  secluding  it 
from  contact  of  air.  This  prevents  fermentation.  Grape  syrup  is  much  used  on  the 
Continent. 

■■)4G8.  M.  Appert's  vielhod  of  preserving  the  following  vegetables  :  Asparagus — They  are  first  plunged  into boiling  water,  and  then  into  cold  water,  to  take  away  their  peculiar  sharpness.  The  stalks  are  placed  in  the 
jars  with  great  care,  the  heads  downwards  ;  the  jars  put  into  the  water-bath  only  till  the  water  boils. 

Windsor  beans  are  gathered  when  small,  and  put  into  bottles  immediately,  as  th";  skins  turn  brown  by 
keeping;  one  hour  in  the  water-hath.    They  may  also  be  stripped  of  their  skins,  if  that  is  preferred. 

French  beans  The  pods  put  into  bottles ;  if  very  large,  cut  in  pieces  ;  an  hour  and  a  half  in  the  waler- 

'  Artichokes  The  stools  and  very  few  leaves  first  plunged  into  boiling,  and  then  into  cold  water;  after draining,  they  are  h.nlf  dressed  by  being  placed  over  the  fire  in  a  saueepan  with  butter  and  seasoning  herbs. 
When  cold,  they  are  bottled,  and  placed  in  the  water-bath  half  an  hour. 

Carrols,  cabbages,  turnips,  piirsneps,  onions,  potatoes,  celery,  shardoons,  jrrf fipo(,  and  generally  all  vege- 
tables, may  be  preserved,  cither  simply  scalded  or  parboiled  ;  put  into  bottles,  and  then  into  the  water-bath 

°^Grce^n'peas  may  also  be  kept  fresh  by  M.  Appert's  method  ;  but  they  are  the  most  difficult  of  all  the  ordinary vegetables  to  preserve  completely.  If  gathered  too  young,  they  dissolve  into  water ;  and  if  they  are  kept 
several  days  before  they  are  bottled,  they  lose  all  their  flavour,  become  hard,  and  ferment,  sometimes  so  as  to 
burst  the  bottles.  They  are  often  very  well  preserved  simply  by  putting  them  into  well-corked  bottles  and 
burying  them  in  a  trench  in  the  ground,  taking  care  to  invert  the  bottles.  Sometimes  they  are  scalded, 
drained  dried  in  cloths,  spread  in  plates.  nnA  put  into  a  cool  oven,  and  afterwards  hung  up  in  p.ipcr  liag.s  to 
harden  ;  in  which  case  they  must  be  snaked  before  they  are  used.  Rut  no  method  will  preserve  entirely  the 
sweet  n.'ivour  and  marrowy  substiince  of  the  young  pea.  ]\I.  Appert's  method,  however,  is  the  best. 

40(i!).  The  following  fruits  arc  usually  kept  in  shops  preserved  in  bottles  :  — Cherries 
Moselle  cherries 
Red  curr.ants 
Black  currants 

Raspberries Gooseberries 
Russian  and  Swedish  cranberries 
American  cranberries 

Greengages 
Damsons 
Preserved  green  peas  in  tins. 

Sect.  III. 

PRESERVING  VEGETABLES  BY  DRYING  COMPLETELY. 

4570.  Many  vegetables,  except  those  which  are  extremely  succulent,  may  be  preserved 

by  drying.  For  this  purpose  they  should  be  well  cleaned  and  spread  upon  the  floor  of  an 
oven  or  kihi  and  dried  by  a  gentle  and  gradual  heat,  taking  care  that  the  heat  be  not  so  great 
as  to  scorch  them.    Tlie  thicker  sorts  of  roots,  as  carrots,  turnips,  potatoes,  &c.  should  be 
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sliced.  It  is  essential  that  the  drying  be  complete,  the  interior  as  well  as  the  exterior 
parts.  After  being  completely  dried,  till  the  leaves  crumble  between  the  fingers,  they 
should  be  packed  in  paper,  or  very  dry  boxes  and  put  into  casks. 

Baking  apples  and  pears  may  be  preserved  by  slicing  them  about  the  thickness  of  a 
sixth  of  an  inch,  and  drying  them  in  the  sun,  or  in  a  slow  oven. 

4571 .  To  dry  vegetables  so  as  to  render  them  capable  of  being  preserved  and  ground  intojiour,  a  mc-thod  was contrived  by  Mr.  Forsyth  ;  which  was,  to  slice  the  roots  and 
lay  them  upon  a  plate  of  metal  heated  by  steam,  which  has 
the  advantage  of  drying  them  equally  without  burning.  He 
made  the  followingapparatus  for  this  purpose  :  a^Jig.  G2G.,  is  a 
shallow  vessel  for  holding  the  sliced  roots  ;  i  is  a  boiler  of 
water  heated  by  a  chafing-dish,  c.  a  lamp,  or  any  other  mode, 
the  heat  from  which  passes  through  the  boiler  in  a  tube  ending 
at  the  chimney  rf  y  is  the  pipe  by  which  the  steam  passes 
from  the  boiler  to  the  bottom  of  the  vessel  a  \  /,  is  a  waste- 
pipe  for  the  condensed  steam,  and  a  pipe  for  the  waste 
steam  ;  A  is  a  pipe  for  adding  cold  water  to  the  boiler.  Rut 
any  other  form  of  boiler  will  answer  ;  it  is  only  necessary  that 
steam  from  it  shall  be  conveyed  under  the  bottom  of  the  shal- 

low vessel  a,  into  which  the  vegetables  are  put  ;  and  this 
may  be  of  any  shape  and  size  that  may  be  found  convenient. 

When  the  starch  or  flour  of  potatoes  is  extracted^  it  is 
easily  preserved  for  years,  by  packing  it  closely  in  barrels, 
and  keeping  it  dry. 

4572.  To  preserve  sweet  and  savoury  herbs  for  sea'^oningby  drying, — Although  dried  herbs  are  inferior  to those  in  a  fresh  state,  yet  they  are  still  extremely  useful.  Drying  in  the  sun  is  often  uncertain  ;  and  they  are 
better  dried  in  a  drying-stove,  not  too  warm  so  as  to  burn  them,  or  by  a  good  fire.  It  is  important  that  they 
should  he  dried  as  quickly  as  possible,  that  they  may  not  lose  their  flavour  by  fermenting  and  growing  mouldy. 
They  should  be  spread  thin  and  often  turned  ;  and  when  dry,  they  should  be  shaken  in  a  large  meshed  sieve  to 
get  rid  of  the  eggs  of  any  insects  that  would  otherwise  be  hatched  among  them.  Tlie  same  method  and  pre- 

caution should  be  used  in  drying  flowers  ;  but  some  succulent  flowers,  as  the  petals  of  the  liliaceous  plants, 
cannot  well  be  dried.  When  dried,  rub  the  leaves  off  the  stalks  ;  pound,  sift,  and  keep  them  in  bottles  well 
corked. 

Field's  drying  closet,  fig.  R27.,  is  convenient  for  this  purpose.    It  consists  of  a  closet  having  trays  placed in  shelves,  in  which  the  herbs  are  put ;  and  a  current  of  air  heated  by  a  stove  below  it 
"n/  is  made  to  enter  through  npcrturos,  and  to  circulate  between  the  shelves  by  an  aper-  ^      ture  in  each,  according  to  tlie  direction  of  the  arrows.    The  details  of  construction  are 

^    ■■     -      —  -      described  in  "  Gray's  Operative  Chemist." 
~  4.'S73.  C*yrn  is  preserved  by  drying  in  granaries.    In  some  parts  of  the  country,  par- ticularly on  the  east  of  Scotland,  the  proprietors  of  land  have  had  granaries  erected 

^  on  their  estates,  where,  in  times  of  plenty,  they  store  the  grain  and  meal  which  they 
{>    .  ■        -        receive  from  their  tenants  as  part  of  their  rent ;  and  it  is  well-known  that  these  store- 

-  houses  have  often  been  the  means  of  preventing  scarcity,  and  an  unreasonable  rise  in 
the  price  of  provisions.  It  is  essential  to  the  preservation  of  grain  that  it  shall  be 
carefully  guarded  from  damp,  otherwise  it  will  heat  and  be  damaged.  When  injured 
by  wet  it  may  be  rendered  fit  for  grinding  by  being  kiln-dried  ;  but  it  will  no  longer 
be  fit  for  sea.  Many  cargoes  have  been  so  heated  on  long  voyages,  when  shipped  in 
bulk,  that  the  pick-axe  was  necessary  to  get  it  out  of  the  hold;  and  then  it  was  quite 
useless  and  was  burnt  for  manure.  The  granary  of  a  farm-house  in  England  is  ge- 

nerally no  more  than  a  room  well  ventilated  and  dry,  in  which  the  corn  is  seldom  kept 
above  a  month  or  two,  usually  in  sacks.  This  room  is  sometimes  over  the  barn  for 

the  convenience  of  raising  the  corn  into  it  witli  ease  after  it  is  thrashed ;  occasionally  it  is  a  detached  build- 
ing, raised  upon  stone  pillars  a  little  w^ay  from  the  ground  ;  and  in  this  way  the  corn  is  deprived  of  its 

superlluous  moisture,  and  rendered  more  fit  to  be  ground  into  flour.  Great  care  is  taken  to  clear  th.e  corn 
thoroughly  from  any  loose  particles  that  may  adhere  to  it,  of  dust,  chaff,  &c.,  before  it  is  laid  up  in  a  granary, 
in  the  following  method :  after  bringing  it  into  the  granary,  it  is  spread  about  six  inches  in  thickness,  and 
turned  from  time  to  time  about  twice  in  a  week,  and  once  in  a  week  it  is  well  screened.  This  management  is  con- 

tinued for  two  months,  and  after  that,  it  is  laid  a  foot  thick  for  two  months  more,  and  during  this  time  turned 
once  or  twice  a  week,  if  the  season  be  damp,  and  now  and  then  screened  over.  After  about  five  or  six  months, 
it  is  raised  to  five  or  six  feet  thickness  in  the  heaps,  and  then  turned  over  once  or  twice  a  month,  and  screened 
occasionally.  When  it  has  lain  two  years  or  more,  it  is  only  turned  once  in  two  months,  and  screened  once  a 
quarter  ;  but  how  long  soever  it  is  kept,  the  oftener  the  turning  and  screening  are  repeated,  the  better  the 
grain  will  be  found  to  keep.  In  turning  the  grain,  it  is  tossed  by  means  nf  shovels  from  one  part  of  the  room 
to  the  other,  in  which  operation  the  dust  and  other  light  substances  fall  to  the  floor,  whilst  the  grain,  being 
heavier,  reaches  to  a  greater  distance.  By  these  means  corn  has  been  kept  in  granaries  thirty  years  ;  and  it  is 
asserted  that  the  longer  it  is  kept,  the  more  fine  flour  it  yields,  in  proportion  to  the  corn,  and  the  purer  and 
whiter  the  bread  is,  the  superfluous  humidity  only  having  been  evaporated  in  the  keeping.  At  Zurich,  in 
Switzerland,  it  is  said  that  corn  has  kept  eighty  years  or  longer,  by  the  same  methods  of  management.  It  is 
stated  that  the  public  granaries  at  Dantzic  are  seven,  eight,  or  nine  stories  high,  having  a  funnel  in  the  midst 
of  every  floor,  to  let  down  the  corn  from  one  to  another.  They  are  built  so  securely  that,  though  every  way 
surrounded  by  water,  the  corn  contracts  no  damp,  and  the  vessels  have  the  convenience  of  coming  up  to  the 
walls  for  their  lading.  Lord  Gardnnstone,  in  his  "  Travels,"  informs  us  that  at  Geneva,  where  corn  is  pre- 

served for  along  time  in  granaries,  it  is  turned  about  every  twenty  days  for  two  years,  till  it  acc^uires  a  suf- 
ficient degree  of  firmness,  and  it  is  then  moderately  kiln-dried.  Insects,  particularly  the  weavil,  are  very 

destructive  to  corn  kept  in  granaries,  and  they  arc  best  kept  away  by  frequent  turning  and  good  ventilation, 
or  by  keeping  the  corn  completely  from  access  of  air. 

4574.  In  preserving  flour,  keeping  it  perfectly  dry  is  the  principal  consideration.  The  barrels  or  binns  in 
which  It  is  contained  ought  to  be  of  well-seasoned  oak,  as  that  is  the  wood  which  has  the  least  sap,  and  is  the 
driest.  The  soft  woods  arc  more  apt  to  imbibe  damp,  which  would  cause  the  flour  to  turn  musty.  Fir  gives 
Hour  the  taste  of  turpentine,  and  ash  is  subject  to  be  eaten  by  worms  ;  oak  is  free  from  these  faults.  Flour  Is 
liable  to  be  attacked  by  small  insects,  which  sometimes  do  immense  mischief  where  it  is  laid  up  In  maga- 

zines for  public  uses.  These  insects  have  their  bodies  composed  of  rings,  and  arc  of  an  ohUmg  slender  form. 
When  they  have  got  into  Hour,  they  nudtiply  so  rapidly  that  the  only  method  of  saving  it  from  destruction  is 
to  convert  all  that  is  stUI  left  into  bread  without  delay. 

457.').  Flour  and  biscuits  carried  to  sea  in  the  British  navy  are  preserved  in  casks  made  of  wrought- 
Iron.  Formerly  these  were  coated  with  paint  to  prevent  oxidation,  and  render  them  water-tight ;  but  this 
having  been  found  to  communicate  a  bad  taste  to  the  Hour,  l)iscuit,  or  other  materials  which  they  contained, 
they  arc  now  coated  on  the  outside  with  a  waterproof  composition  composed  of  Indian  rubber  (caoutchouc), 
black  resin,  and  Venice  turpentine.  For  sea  store  it  has  been  recommended  to  take  out  well  kiln-drled  grain, 
carefully  stored  in  charred  chests,  since  this  will  keep  better  than  flour.  The  grinding  could  be  easily  per- 

formed by  a  portable  mill. 

Fig.  627. 
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Sect.  IV. 

PRESERVING  VEGETABLES  BY  SALT. 

4570.  Any  vegetables  may  be  preserved  in  a  strong  brine  made  by  dissolving  four 
pounds  of  salt  in  a  gallon  of  water  ;  the  vegetables  are  put  into  this  and  kept  quite  covered 
with  it.  French  beans,  artichokes,  olives,  samphire,  and  barberries  are  often  preserved  in this  manner. 

In  Holland  and  Germany,  where  large  quantities  of  French  or  kidney  beans  are  salted 
in  every  family,  a  machine  is  used  for  cutting  them  expeditiously  which  greatly  resembles 
a  turnip  slicer.  The  sliced  beans  are  immediately  put  into  a  cask  with  alternate  layers 
of  salt,  and  a  weight  being  put  upon  them,  they  are  pressed  till  they  begin  to  ferment 
slightly ;  the  salt  liquor  is  then  poured  off  and  they  are  covered  up  and  put  into  the  cellar 
as  store.  Before  cooking,  they  are  steeped  in  fresh  water,  and  are  found  to  be  an  excel- 

lent corrective  of  the  oily  qualities  of  animal  food.  They  are  preserved  thus  for 
sea  store. 

Sect.  V. 

PRESERVING  VEGETABLES  BY  VINEGAR. 

We  have  already  mentioned  the  antiseptic  property  of  vinegar. 
4577.  Saucr  kimit  is  the  name  of  a  preparation  of  cabbage  by  means  of  salt  and  vinegar 

much  used  in  Germany,  and  which  is  likewise  found  of  particular  value  in  long  voyages. 
The  mode  of  preparing  it,  as  described  by  Parmentier,  is  the  following :  The  heads  of 
white  winter  cabbages,  after  removing  the  outer  leaves,  are  to  be  cut  into  fine  shi-eds  ;  and 
spread  out  upon  a  cloth  in  the  shade.  A  cask  which  has  had  vinegar  in  it  is  to  be  se- 

lected, or  if  none  can  be  had,  the  inside  should  be  rubbed  over  with  vinegar,  or  sauer  kraut 
liquor.  A  layer  of  salt  is  to  be  put  in  the  bottom  of  the  cask,  caraway  seeds  are  to  be 
mixed  with  shreds  of  cabbage,  and  they  are  to  be  packed  in  the  cask  to  the  depth  of 
four  or  six  inches ;  and  layers  of  this  kind  with  salt  between  each  layer  are  added  till 
the  cask  is  full,  stamping  them  down  with  a  wooden  stammer,  as  they  are  put  in  to  half 
their  original  bulk  ;  some  mix  a  little  pepper  and  salad  oil  with  the  salt.  Some  salt  is  to 
be  put  on  the  top,  and  some  of  the  outside  leaves  of  cabbages.  About  two  pounds  of  salt 
are  necessary  for  twenty  middle-sized  cabbages.  The  head  of  the  barrel  is  to  be  placed 
upon  the  cabbage  leaves,  and  must  be  loaded  with  heav}'  stones  ;  and  a  common  method 
is  for  a  man  who  has  clean  wooden  shoes  on  to  tread  the  cabbage  down  in  the  cask  A 
fermentation  will  take  place,  and  some  juice  will  be  given  out,  which  is  green,  muddy  and 
fetid  ;  this  rises  to  the  surface,  and  is  to  be  re-placed  by  fresh  brine.  When  the  ferment- 

ation is  over,  the  casks  are  closed  up.  Cabbages  are  preferred,  but  any  other  vegetables 
may  be  treated  in  the  same  manner. 

In  this  country,  vegetables  are  seldom  preserved  by  means  of  vinegar,  except  when  in- 
tended for  pickles,  which  are  employed  only  as  condiments  to  add  to  various  dishes. 

Pickles. 

4578.  There  are  three  modes  of  pickling  in  common  iise.  First  method.  Such  vegetables 
as  are  hot  of  themselves,  and  do  not  require  the  addition  of  spices,  and  such  as  do  not 
require  to  be  softened  by  heat,  as  capsicums,  chili,  nasturtiums,  button  onions,  radish  pods, 
horse-radish,  garlic,  and  eschalots,  are  simply  put  into  the  strongest  vinegar.  Some  use 
distilled  vinegar,  white  wine  vinegar,  or  wood  vinegar.  The  jars  are  half  filled  with  this, 
and  when  the  vegetables  are  put  in,  they  are  immediately  tied  down  with  bladder,  leather, 
or  sheet  India  rubber. 

Second  method. — Heating  vinegar  and  spice,  and  pouring  them  hot  over  the  vegetables 
to  be  pickled,  which  are  previously  prepared  by  sprinkling  with  salt,  or  immersing  in 
brine.  This  method  is  applied  to  gherkins,  French  beans,  cabbage,  brocoli,  cauliflowers, 
onions,  &c.  In  this  method  the  vinegar  is  not  boiled,  as  this  would  diminish  its  strength 

by  evaporation. 
The  third  method,  is  where  the  vegetables  require  softening  by  heat,  as  walnuts,  arti- 

choke bottoms,  beet  root,  and  sometimes  onions  and  cauliflowers. 
4570.  In  the  two  last  methods,  which  include  the  common  practice  of  pickling,  it  is  neces- 

sary that  the  substance  of  the  vegetables  should  be  penetrated  by  the  vinegar. 
As  all  vegetables  abound  with  their  peculiar  juices,  which,  if  mixed  with  the  vinegar, 

would  be  so  diluted  as  to  spoil,  it  becomes  necessary  in  the  first  i)lace  to  throw  .salt  on  the 

vegetables,  which  to  a  certain  degree  combines  with  their  juices,  and  is  rendered  fluid, 

or  they  may  be  boiled  in  a  strong  brine  of  common  salt  ;  and  this  process  is  in  many  in- 
stances facilitated,  as  in  the  case  of  walnuts,  cucumbers,  itc,  which  are  covered  with  a 

thick  skin,  by  penetrating  the  vegetables  with  a  needle,  so  that  the  action  of  the  salt  may 
be  more  immediate  and  penetrating.  This  loss  of  the  natural  juice  is  afterwards  sup- 

plied by  the  vinegar  they  imbibe. 
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To  assist  and  improve  the  flavour  of  the  pickle  and  to  correct  its  sourness,  various 
I  pungent  and  aromatic  spices  are  generally  added,  as  pepper,  pimento,  ginger,  capsicums, 
I  cloves,  mace,  or  mustard.  For  the  preparation  of  acid  pickleS,  the  vinegar  prepared  from 
iwood  is  by  some  preferred  to  common  malt  vinegar,  as  it  contains  no  mucilage,  which 
rrenders  common  vinegar  liable  to  spontaneous  decay,  and  prevents  the  pickles  made  with 
i  it  from  keeping  well.  Another  advantage  in  the  wood  vinegar  is,  that  it  can  be  had  of  a 
igreater  degree  of  strength. 

Some  direct  that  the  pickles  should  not  be  boiled  in  the  vinegar,  as  that  would  evapo- 
rrate  its  strength,  and  that  the  best  way  is  to  parboil  them  first  in  the  brine  and  spices, 
3  and  then  taking  them  out  to  get  cold  before  they  are  put  into  the  vinegar,  which  should 
the  warmed  so  as  to  simmer  but  not  boil.  The  spices  may  be  simmered  with  the 
winegar.  Pickles  should  be  kept  carefully  from  the  air,  and  covers  of  India-rubber  can 
tnow  be  had  for  tying  over  the  jars,  instead  of  bladder  or  leather ;  these  resist  much 
1  better  the  action  of  the  acid. 

4580.  The  following  are  examples  of  the  methods  usualli/  emploi/ed  hi  pickling. 
4581.  To  pickle  gherkins  or  young  cucumbers. — These  should  be  of  the  size  of  the  linger ;  if  smaller,  they 

thave  not  attained  their  flavour,  and  if  much  larger,  they  are  probably  seedy.  Puncture  them  with  a  needle, 
land  throw  over  them  some  dry  salt ;  when  this  dissolves,  in  a  day  or  two,  pour  it  off,  and  add  a  fresh  quantity, 
'.  which  allow  to  remain  for  a  couple  of  days  ;  then  take  tliem  out,  and  let  thera  drain  on  a  cloth.  Afterwards 
■■  wipe  them,  put  them  into  jars,  and  pour  on  them  boiling  vinegar  in  which  ginger,  black  pepper,  sliced  horse- r  radish,  mace,  cloves,  and  allspice  are  infused,  with  shallots  or  garlic  if  agreeable.  In  two  days  drain  off  the 
1  vinegar,  which  boil  and  pour  on  the  cucumbers.  If  this  process  be  repeated  three  or  four  times  they  will 
I  become  perfectly  green  and  plump.    French  be.ans  may  be  pickled  in  the  same  manner. 

4.582.  To  pickle  onicms. — Take  the  small  buttoned  onions,  remove  the  external  peel,  and  throw  them  into 
I  milk  and  water,  in  which  plenty  of  salt  has  been  dissolved  ;  set  them  on  the  fire,  and  when  they  have  boiled, 
I  pour  off  the  liquor  and  drain  the  onions  on  a  sieve.  When  cold  put  them  into  glasses,  and  cover  them  with 
c  distilled  vinegar  prepared  in  the  following  manner  :  Put  into  a  quart  bottle  some  sliced  ginger,  bruised  pepper, 
and  mace  ;  fill  it  so  completely  up  with  distilled  vinegar  that  when  it  is  corked  there  shall  be  as  little  air  as 

[  possible.  When  this  has  stood  three  or  four  days  to  receive  the  flavour  of  the  spices,  render  the  cork  secure 
I  by  wire,  and  apply  over  it  a  luting  composed  of  lime  and  white  of  egg.  Put  this  bottle  in  a  saucepan  with 
( cold  water  over  the  fire,  and  when  it  has  boiled  about  ten  minutes,  remove  it  in  the  saucepan  and  let  it  there 
I  continue  till  cold.    Pour  some  of  this  vinegar  cold  on  the  onions,  and  they  will  keep  for  many  months. 

4.n83.  To  pickle  red  cabbage— The  cabbage  should  be  chosen  firm,  but  the  largest  are  not  the  best.  Trim 
i  off  the  outside  leaves,  and  quarter  the  cabbages  ;  take  out  the  large  stalk  and  slice  the  quarters,  sprinkle  a 
I  little  salt  between  the  layers  ;  if  too  much  is  used  the  colour  will  be  injured.  Let  the  whole  remain  till  next 
V  day,  and  shake  it,  that  all  the  brine  may  run  off;  put  it  into  jars  with  a  hot  pickle  of  vinegar,  an  ounce  of 
t  black  pepper  and  allspice  to  each  quart  of  vinegar  ;  also  half  an  ounce  of  ginger,  horse-radish,  and  salt,  two 
(  capsicums,  and  a  drachm  of  cayenne.  Garlic,  esch.ilots,  broccoli,  and  cauliflowers  may  be  pickled  in  thesame 
\  way.  The  cabbage  is  at  first  rather  blue  or  purple  ;  the  red  colour  which  it  acquires  is  in  consequence  ofthe 
;  acid,  which  has  the  property  of  turning  all  vegetable  blues  red.  This  red  colour  being  admired,  to  heighten 
i  it,  some  add  a  little  cochineal,  which  is  harmless  ;  others  add  some  beet-root. 

4.584.  Pickling  tnalnuis  Take  green  walnuts,  rim  a  needle  into  each  in  several  places,  and  throw  plenty 
(  of  salt  over  them.  In  three  or  four  days  pour  off  the  liquor  that  has  been  produced,  and  add  a  fresh  quantity 
'  of  salt  to  extract  more  of  their  juice  ;  ni  about  eight  days  they  will  become  brown  and  tender.  Take  them 
'  out  and  let  them  drain  for  two  days.  Arrange  lliem  in  a  jar  and  ponr  over  them  boiling  hot  vinegar  con- 
:  taining  spices,  as  ginger,  black  pepper,  cloves,  and  some  garlic  if  approved.  Leave  the  jar  uncovered  as  long 
\  as  any  steam  arises  from  them.  In  two  days  boil  again  the  vinegar  that  covers  them,  and  pour  it  on  as  before. 
'  Wheii  cold,  secure  them  from  the  access  of  air  by  a  bung  covered  with  bladder,  and  tied  over  with  leather. 
'.  Most  pickle  vinegar,  after  the  vegetables  are  u.-ied,  may  be  turned  to  use,  walnut  pickle  in  particular  ;  it  may I  be  boiled  up,  putting  to  each  quart  four  or  six  anchovies  chopped  small,  together  with  a  large  table-spoonful 
1  of  chopped  eschalots.  Let  this  stand  a  few  days  till  it  is  quite  clear,  then  pour  off  and  bottle.  It  is  excellent I  for  sauce  for  hashes,  fish,  and  various  other  dishes. 

4.5H.'>.  Ficcnlilli/,  or  Indian  pickle  White  cabbages  sliced,  cauliflowers  pulled  to  pieces  and  scalded, I  radishes  tujijied  and  tailed,  French  beans,  celery  in  three  inch  lengths,  shoots  of  elder  peeled,  clusters  of 
1  elder  flowers  unopened,  all  salted  for  two  or  three  days,  then  mixed  witli  apples  and  cucumbers  sliced,  and  a 
1  large  proportion  of  ginger,  turmeric,  long  pepper,  .and  mustard  seed,  as  the  pickle  is  expected  to  be  very  warm; 
1  the  vinegar  must  also  be  tlie  strongest  that  can  be  procured,  and  just  sufficient  to  float  the  articles  ;  any  other 
1  Tegetables  may  be  used  at  pleasure  Gray. 

4.586.  Hot  Pickle — Pick  into  moderately  sized  pieces  a  cauliflower,  puncture  some  French  beans,  cut  into 
t  slices  about  an  inch  long  some  of  the  red  part  of  a  carrot,  slice  some  heads  of  celery,  and  pieces  of  the  white 
I  part  of  a  cabbage  ;  throw  sutficient  dry  salt  over  them,  which  repeat  a  second  time  ;  after  which  let  them  dry 
1  m  the  sun  for  a  couple  of  days  :  prepare  the  ordinary  spices  as  before  directed,  to  which  add  an  ounce  of 
.  genuine  c.iycnne  pepper  loosely  tied  up  in  a  muslin  rag;  let  this  boil  in  the  vinegar,  and  afterwards  let  it 
1  remain  in  the  jar  witli  the  pickles.  Boil  the  vinegar  two  or  three  times,  and  pour  it  on  the  pickles  j  if  you 
1  wish  them  of  a  yellow  colour  to  resemble  the  India,  add  some  turmeric  to  the  pickle. 

4587.  As  vinegar  is  a  corrosive  substance,  capable  of  dissolving  several  metals,  and 
1  likewise  some  of  the  glazes  of  earthenware  which  contain  lead,  great  care  must  be  taken  in 
'  selecting  proper  vessels  to  prepare  and  keep  pickles  in,  otherwise  dangerous  consequences 
I  may  ensue  from  poisonous  matter  being  introduced  into  the  pickle  from  the  action  of  the 
;  acid  upon  the  vessels  containing  it.  Pickles  should  never  be  made  or  kept  in  any  vessel  of 
I  metal ;  for  the  vinegar  will  dissolve  copper,  and  produce  verdigris,  a  poisonous  substance ; 
:  and  it  acts  upon  lead,  forming  acetate  of  lead,  another  poison  ;  and  neither  pewter,  tin, 
1  nor  zinc  are  altogether  safe  :  to  say  nothing  of  the  inconvenience  of  having  the  vessels 
'  corroded.  Iron  is  harmles.s,  but  is  liable  to  be  corroded  by  vinegar,  though  slightly.  If 
<  covered  with  a  glaze  containing  no  lead,  it  is  perfectly  safe.    It  is  said  that  on  the 
Continent  they  have  invented  pickling  vessels  of  cast-iron,  with  a  lining  of  thick  glass  ; 
when  the.  litpiid  is  in  the  vessel,  the  glass  heats  gradually  and  does  not  crack.    The  safest 
materials  for  pickling  vessels  are  unghizetl  earthenware,  glass,  porcelain,  or  earthenware 

■  covered  with  a  glaze  containing  no  lead,  such  as  stone-ware.    It  being  thought  a  desirable 
quality  in  many  pickles  that  the  vegetables,  such  as  samphire,  gherkins,  French  beans.  P<c. 
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should  preserve  their  green  colour,  copper  has  actually  been  put  in  with  them  expressly 
for  this  purpose  ;  but  we  trust  only  by  those  who  were  unacquainted  fully  with  its  poison- ous nature. 

It  is  proper  to  state  that  directions  of  tliis  kind  nro  to  be  found  in  many  bool(s  on  cooking,  as  in  tlic 
"  toadies'  Library,"  vol.  ii.  p.  203.  "  Boil  tlie  vinegar  in  a  bell  metal  or  copper  pot ;  put  it  hot  on  your 
cucumbers."  Now,  this  direction  is  given,  because  it  was  observed  that  the  cucumbers  were  thus  dyed  green  ; but  this  ellect  is  produced  by  the  vinegar  having  corroded  the  metallic  vessel  and  forming  verdigris.  Again, 
in  the  "  Modern  Cookery,  or  English  Housewife,"  we  have  a  receipt  for  ereentng  for  pickles,  composed  of  a 
bit  of  verdigris,  distilled  vinegar  and  salt ;  and  in  Mrs.  Uaffeld's  "  Bnglisii  Housekeeper,"  p.  352.  we  arc  told, that  to  render  pickles  green,  they  should  be  boiled  with  halfpence,  and  that  the  pickle  should  stand  for  twcntv- 
four  hours  in  copper  or  brass  pans  !  When  we  read  directions  given  with  such  extreme  ignorance  of  tfie 
poisonous  quality  of  copper,  it  is  no  wonder  that  we  hear  also  of  many  persons  being  actually  poisoned  by  the 
use  of  pickles,  to  say  nothing  of  health  having  been  injured  in  numberless  instances,  without  the  causes  being 
even  suspected. 

4.588.  In  the  pickles  vinrle  for  sale,  great  importance  is  attached  to  their  being  of  a  good  colour;  and  there 
is  therefore  a  strong  temptation  to  use  imjjroper  means  for  obtaining  this  end.  As  it  is  impossible  to  be  cer- 

tain by  whom,  and  how  these  are  made,  it  appears  prudent  that  every  family  should,  as  much  as  possible, 
make  their  own  pickles,  in  order  to  be  thoroughly  acquainted  with  their  composition. 

The/uliozving  pickles  are  usually  kept  in  the  shops  in  London  ;  — 
Walnuts  ■ Gherkins 
Nasturtiums 
Onions,  white  and  brown 
Artichokes 
Jerusalem  ditto 
Red  cabbage 
Cauliflowers 
Mushrooms 
Beet  root 
French  beans 
Barberries 

Green  capsicums 
Red  ditto Radish  pods 
Uock  samphire 
Capers Red  Chillies.  English 
Ditto,  West  Indian 
Horse  radish 
Engiisli  mixed  pickles 
West  Indian  ditto 
Ditto,  bird  pepper 
Sour  krout 

Love  apples 
Piccalilly,  after  the  Indian manner 
French  olives 
Spanish  ditto Bombay  mangoes Melon  ditto Garlic 
Eschalots 
Cucumbers 
Capsicums. 

Sect.  VI. 

PRESERVING  BY  SPIRITS. 

4589..  Spirits  preserve  animal  and  vegetable  substances,  upon  the  same  principle  as 
vinegar;  namely,  by  coagulating  the  albumen,  which  is  the  first  to  putrefy;  but  it  is 
seldom  or  never  employed  for  the  preservation  of  animal  food,  as  it  generally  renders  it 
hard  and  indigestible.  Fruits  are  preserved  in  brandy  or  other  strong  spirits.  Those 
which  are  usually  so  preserved  are  plums,  apricots,  cherries,  or  peaches.  They  should 
be  gathered  before  they  are  perfectly  ripe,  and  soaked  for  some  hours  in  very  hard 
water  to  make  them  firm.  ,  As  the  moisture  of  the  fruit  weakens  the  spirit,  it  ought  to  be 
strong,  and  five  ounces  of  sugar  should  be  added  to  each  quart  of  spirit 

Olive  oil.is  used  for  preserving  a  few  vegetables,  as  truffles  ;  the  jars  should  be  closely 
luted  to  prevent  access  of  air. 

Sect.  VII. 

PRESERVING  FRUIT  AND  VEGETABLES  BY  MEANS  OF  SUGAR. 

4590.  Before  sugar  was  in  use,  honey  was  employed  to  preserve  many  vegetable  pro- 
ductions, though  this  substance  has  now  given  way  to  the  juice  of  the  sugar-cane.  Various 

fruits,  flowers,  herbs,  roots,  and  juices,  when  boiled  with  sugar  or  syrup,  were  employed 
in  pharmacy  as  well  as  for  sweetmeats  ;  these  were  called  confectionx,  from  the  Latin  word 
conjicere,  to  make  up.  Vegetables  whose  virtues  would  be  lost  by  drying,  or  by  other 
modes,  may  be  preserved  by  means  of  sugar  for  a  considerable  time  imimpaired ;  the 

sugar  preventing  the  natural  decomposition  and  moulding  which  -would  otherwise  take 
place.  This  method  is  therefore  very  effectual,  and  its  expense  alone  is  in  many  cases 
the  chief  objection  to  its  use. 

4591.  In  the  present  day,  such  is  the  increase  of  luxury,  that  the  confectioner  forms  a 
distinct  profession,  which  has  relieved  the  domestic  establishment  in  a  great  measure  from 
numerous  duties  which  were  formerly  considered  important  and  essential.  The  business 
of  the  professed  confectioner  is  very  complicated  :  it  requires  considerable  skill  and 
practice ;  and  in  order  to  exercise  his  trade,  which  comprehends  the  preservation  of  fruits 
in  a  great  variety  of  ways,  the  preparation  of  ices  and  creams,  and  the  making  of  cakes 
and  ornamental  devices,  &c.  some  costly  api>aratus,  and  a  collection  of  tools  is  necessary 
which  a  private  family  would  be  unable  to  manage  without  having  devoted  a  large  portion 
of  time  to  handle  them  with  dexterity  and  effect.  'I'he  most  diificult  preparations  of  this 
kind  may  now  be  purchased,  if  not  at  a  cheaper  rate  than  they  can  generally  be  made 
at,  at  least  with  a  greater  saving  of  time  and  anxiety  —  an  arrangement  which  certainly 
leaves  the  mistress  of  a  family  more  leisure  to  cultivate  other  branches  of  knowledge  of 
more  importance.  Nevertheless,  it  is  extremely  useful  that  all  who  direct  the  tiffairs  of  a 
family  should  have  a  general  knowledge  of  this  as  well  as  other  subjects  on  which  many 
of  our  comforts  depend.  But  our  object  in  this  place  is  rather  to  establish  some  general 
principles  in  this  part  of  the  preservation  of  food,  illustrated  by  some  examples  applicable 
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I  to  the  -wants  of  private  families,  and  such  as  they  might  easily  put  in  practice,  than  to 
I  enter  into  all  the  details  of  the  business  of  a  professed  confectioner.  Numerous  receipts 
1  for  preserving  and  for  preparing  sweet  dishes  of  various  kinds  which  are  usually  brought 
I  to  table,  or  appear  at  the  dessert,  -will  be  found  in  Book  XV.  Chap.  III. 

4592.  Confections,  or  substances  preserved  by  sugar,  may  be  divided  into  —  1.  Liquid 
I  confects,  or  fruits  either  whole  or  in  pieces,  preserved  by  being  immersed  in  a  fluid 
I  transparent  sp-up,  as  the  liquid  confects  of  apricots,  green  citrons,  and  many  foreign 
t  fruits.  2.  Dry  confects  are  those  which,  after  having  been  boiled  in  the  syrup,  are  taken  out 
:  and  put  to  dry  in  an  oven,  as  citron  and  orange  peel,  &c.    3.  Marmalade,  jams,  and  pastes, 
a  kind  of  soft  compounds  made  of  the  pulp  of  fruits  or  other  vegetable  substances,  beat 

I  up  with  sugar  or  honey,  such  as  oranges,  apricots,  pears,  &c.  4.  Jellies  are  the  juices  of 
ffruits  boiled  with  sugar  to  a  pretty  thick  consistence,  so  as  upon  cooling  to  fonn  a  trembling 
j  jelly,  as  currant,  gooseberry,  apple  jelly,  &c.  5.  Cojtservcs  are  a  kind  of  dry  confects  made 
Iby  beating  up  flowers,  fruits,  &c.  with  sugar  not  dissolved.  6.  Candies  are  fruits  candied 
cover  with  sugar  after  having  been  boiled  in  the  syrup. 

Sect.  VIII. 

PRESERVING  FRUITS  AND  VEGETABLES  BY  MEANS  OF  SYBtTP. 

4593.  Although  sugar  passes  so  easily  into  the  state  of  fermentation,  and  is,  in  fact,  the 
conly  substance,  as  we  have  stated,  capable  of  undergoing  the  vinous  stage  of  that  process, 
jyet  it  will  not  ferment  readily  except  it  be  dissolved  in  a  sufficient  quantity  of  water ; 
aand  it  will  not  ferment  at  all  if  the  quantity  be  sufficient  to  constitute  a  very  strong  syrup  : 
lihence  syrups  are  used  to  preserve  fruits  and  other  vegetable  substances  from  the  changes 
tthey  would  undergo  if  left  to  themselves. 

A  great  number  of  fruits  may  be  preserved  in  their  natural  state,  in  a  fluid  trans- 
[iparent  syrup  of  a  proper  consistence,  that  penetrates  into  every  part  of  the  fruit.  The 
umethod  of  effecting  this  requires  considerable  care  ;  for  if  the  solution  of  sugar  is  too 
nveak,  in  consequence  of  its  tendency  to  ferment,  it  will  quickly  become  sour  if  kept  in  a 
(temperate  degree  of  heat :  such  a  solution,  therefore,  is  not  calculated  to  prevent  the 
iinatural  fermentation  of  vegetable  juices  ;  and  if  the  syrup  be  too  much  concentrated,  the 
ssugar  crystallises,  and  thus  spoils  the  fruit. 

4594.  Proper  strength  of  syrup.  —  It  has  been  ascertained  that  a  solution  of  sugar  pre- 
rpared  by  dissolving  two  parts  of  double-refined  sugar  in  one  of  water,  and  boiling  this  a 
Jittle,  affords  a  syrup  of  the  right  degree  of  strength,  and  which  neither  ferments  nor 
ocrystallises.  This  appears  to  be  the  degree  called  smooth  by  the  confectioners,  and  is 
1  proper  to  be  used  for  the  purposes  of  preserving  fruits. 

4595.  The  syrup  employed  should  sometimes  be  clarified,  which  is  done  in  the  following 
nmanner.  Dissolve  two  pounds  of  loaf  sugar  in  a  pint  of  water  ;  add  to  this  solution  the 
^■white  of  an  egg,  and  beat  them  well.  Put  the  preserving  pan  upon  the  fire  with  the 
>  iolution ;  stir  it  with  a  wooden  spatula,  and  when  it  begins  to  swell  and  boil  up,  throw 
;  n  some  cold  water,  or  a  little  oil,  to  damp  the  boiling;  for  as  it  rises  suddenly,  if  it 
s;;hould  boil  over,  it  would  take  fire,  being  of  a  very  inflammable  nature.  Let  it  boil  up 

i^gain,  then  take  it  oft',  and  remove  carefully  the  scum  that  has  risen.  Boil  the  solution aagain,  throw  in  a  little  more  cold  water ;  remove  the  scum,  and  so  on  for  three  or  four 
1  times  successively  ;  then  strain  it.  It  is  considered  to  be  sufficiently  boiled  when 
'  iome  taken  up  in  a  spoon  pours  out  like  oil ;  and  when  a  thin  skin  appears  on  blowing 
I  upon  the  syrup,  it  is  judged  to  be  completely  saturated.  The  heat  when  sufficiently 
wiled,  and  of  the  proper  strength,  is  221°.  In  this  manner  the  syrup  will  become  quite 
ransparent.  It  is  scarcely  necessary  to  say,  that  if  a  greater  quantity  of  syrup  is  wanted, 
ihe  proportions  of  sugar  and  water  must  still  be  the  same.  Instead  of  loaf  sugar,  some 
lave  used  only  brown  sugar,  which  they  have  clarified  to  do  as  well  as  refined  sugar 
')y  mixing  with  the  solution  some  pounded  charcoal,  which  is  boiled  with  the  sugar  :  by 
■  training  repeatedly  this  black  mixture,  the  charcoal  is  kept  back,  and  the  sugar  becomes :olourless. 

4596.  In  the  confectioner's  art  there  is  a  great  nicety  in  proportioning  the  degree  of 
'lonccntration  of  the  syrup  very  exactly  to  each  particular  case  ;  and  they  know  this  by 
igns,  and  express  it  by  certain  technical  terms.    But  to  distinguish  these  properly 
equires  very  great  attention  and  considerable  experience. 
The  principal  thing  to  be  acquainted  with  is  the  fact,  that  in  proportion  as  the  syrup 

<5  longer  boiled,  its  water  will  become  evaporated,  and  its  consistence  will  be  thicker. 
'Jreat  care  must  be  taken,  in  the  management  of  the  fire,  that  the  syrup  does  not  boil  over, 
i  .nd  that  the  boiling  is  not  carried  to  such  an  extent  as  to  burn  the  sugar. 

4597.  H'r  give  tin:  fotloviin^  dcarecs  oj  boilivfy  l/ic  sump,  as  (ifslinguislird  In/ the  prqfcsscd  cnnfrelioiicr ; !  hough,  pcrh.ips,  such  nicety  is  seldom  attaincil  in  clomoBtlc  pr.wtico.  'I'hc  1st  degree  Is  called  tlic^  l/ireari, 
'  'hich  is  subdivided  into  the  little  and  great  thread.    It' you  dip  the  finger  into  the  syrup  and  apply  It  to  the 
humh,  the  tenacity  of  the  syrup  will,  on  separating  thi:  linger  ami  thumb,  afford  a  thread  which  shortly 
•reaks ;  this  is  the  Utile  tlircad.    If  the  threat!,  from  the  greater  tenuclty,  and,  consequently,  greater  strength .3  V 
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of  the  syrup,  admits  of  a  greater  extension  of  the  finger  and  thumb,  It  is  called  the  great  thread.  2d.  By 
longer  boiling  you  obtain  the  pearl,  which  is  denoted  by  the  thread  admitting  of  being  drawn  without  break- 

ing by  the  utmost  separation  of  the  thumb  and  finger  ;  this  makes  candied  sugar.  3d.  By  furtlier  boiling 
you  obtain  the  blow,  which  is  known  by  dipping  a  skimmer  with  holes  into  the  syrup  and  blowing  through 
them;  if  bubbles  are  perceived,  what  is  termed  the  blow  is  obtained.  4th.  The/rn/A('r  implies  more  nu- 

merous bubbles  ;  and  then  the  sugar  will  fly  off  like  flakes  while  the  skimmer  is  quickly  tossed.  5th.  The 
ball  .admits,  by  .idditionjil  boiling,  tlie  syrup  to  be  rolled  into  a  bail,  previously  dipping  the  finger  into  water, 
then  into  the  syrup,  and  subsequently  into  the  water  again.  6th.  The  crack  denotes  that  it  does  not  sticlc 
to  the  tooth,  and  cr.-icks  when  broken.  To  know  when  it  has  iittained  this  degree,  dip  a  teaspoon  or  skewer into  the  sugar,  and  let  it  drop  to  the  bottom  of  a  pan  of  cold  w.iter  ;  if  the  sugar  remains  hard,  it  has  attained 
the  degree  termed  crack.  7th.  The  last  degree  is  termed  the  caramel,  beyond  which  a  partial  burning,  or 
rather  carbonising,  of  the  syrup  will  take  place.  This  is  a  very  elegant  covering  for  sweetmeats.  We  should 
observe,  thiit  ornamental  confectionery  can  seldom  be  executed  well  but  by  the  hands  of  professed  con- fectioners. 

4598.  Pulpy  fruits  are  preserved  whole  in  syrup,  as  follows.  The  fruits  that  are  the 
most  fit  for  this  mode  are,  apricots,  peaches,  nectarines,  apples,  greengages,  plums  of  all 
hinds,  and  pears.  As  an  example,  take  some  apricots  not  too  ripe  ;  make  a  small  slit  at 
the  stem  end,  and  push  out  the  stone ;  simmer  them  in  water  till  they  are  softened  and 
about  half  done,  and  afterwards  throw  them  into  cold  water.  When  they  have  cooled, 
take  them  out,  and  drain  them.  Put  the  apricots  into  the  preserving  pan,  with  sufficient 
syrup  to  cover  them  ;  let  them  boil  up  three  or  four  times,  and  then  skim  them  ;  remove 
them  from  the  fire,  pour  them  into  an  earthen  pan,  and  let  them  cool  till  next  day.  BoU 
them  up  three  days  successively,  skimming  each  time,  and  they  will  then  be  finished,  and 
in  a  state  fit  to  be  put  into  pots  for  use.  After  each  boiling,  it  is  proper  to  examine  into 
the  state  of  the  syrup  when  cold ;  if  too  thin,  it  will  bear  additional  boiling  ;  if  too  thick, 
it  may  be  lowered  with  more  syrup  of  the  usual  standard.  The  reason  why  the  fruit  is 
emptied  out  of  the  preserving  pan  into  an  earthen  pan,  is,  that  the  acid  of  the  fruit  acts 
upon  the  copper  of  which  the  preserving  pans  are  usually  made.  From  this  example,  the 
process  of  preserving  fruits  by  syrup  will  be  easily  comprehended.  The  first  object  is  to 
soften  the  fruit  by  blanching  or  boiling  it  in  water,  in  order  that  the  syrup  by  which  it  is 
preserved  may  penetrate  through  its  substance.  In  proportion  as  the  fruit  is  unripe  or 
hard,  it  will  require  to  be  boiled  three  or  four  times  in  the  syrup  ;  when  it  is  of  a  softer 
texture,  the  syrup  drained  otF  and  poured  on  the  fruit  in  its  boiling  state,  will  be  sufficient, 
as  it  is  important  to  retain  the  shape  and  appearance  of  the  fruit  as  perfect  as  possible. 

4599.  Fruits  preserved  by  syrup  without  heat.  — Many  fruits  when  preserved  by  boiling 
lose  much  of  their  peculiar  and  delicate  flavour,  as  for  instance  pine-apples ;  and  this 
inconvenience  may,  in  some  instances,  be  remedied  by  preserving  them  without  heat. 
Cut  the  fruit  in  slices,  about  one-fifth  of  an  inch  thick ;  strew  powdered  loaf  sugar  an 
eighth  of  an  inch  thick  in  the  bottom  of  a  jar,  and  put  the  slices  on  it.  Put  more  sugar 
on  this,  and  then  another  layer  of  the  slices,  and  so  on  till  the  jar  is  full.  Place  the  jar 
with  the  fruit  up  to  the  neck  in  boiling  water,  and  keep  it  there  till  the  sugar  is  com- 

pletely dissolved,  which  may  take  half  an  hour,  removing  the  scimi  as  it  rises.  Lastly, 
tie  a  wet  bladder  over  the  mouth  of  the  jar,  or  cork  and  wax  it. 

4600.  Dry  confecls  or  fruits  preserved  by  boiling  in  syrup  and  drying  afterwards.  — Any 
of  the  fruits  that  have  been  preserved  in  syrup  may  be  converted  into  dry  preser\'es,  by 
first  draining  them  from  the  syrup,  and  then  drying  them  in  a  stove  or  very  moderate 
oven  ;  adding  to  them  a  quantity  of  powdered  loaf  sugar,  which  will  gradually  penetrate 
the  fruit,  while  the  fluid  parts  of  the  syrup  gently  evaporate.  They  should  be  dried  in 
the  stove  or  oven,  on  a  sieve,  and  turned  every  six  or  eight  hours,  fresh  powdered  sugar 
being  sifted  over  them  every  time  they  are  turned.  Afterwards  they  are  to  be  kept  in  a 
dry  situation  in  drawers  or  boxes.  Currants  and  cherries  preserved  whole  in  this  manner, 
in  bunches,  are  extremely  elegant,  and  have  a  fine  flavour.  In  this  way  it  is  also  that 
orange  and  lemon  chips  are  preserved. 

4601.  Marmalades,  jams,  and  fruit  pastes.  —  The  preserves  which  bear  these  names  are 
of  the  same  nature,  and  are  now  in  very  general  request ;  they  are  prepared  without 
difficulty  by  attending  to  a  few  directions  ;  they  are  little  expensive,  and  they  may  be 
kept  without  spoiling  for  a  considerable  time. 

4602.  Marmalades  and  jams  differ  little  from  each  other :  they  are  preserves  of  a  half 
liquid  consistence,  made  by  boiling  the  pulp  of  fruits,  and  sometimes  part  of  the  rinds, 
with  sugar.  The  appellation  of  marmalade  is  applied  to  those  confitures  which  are  com- 

posed of  the  firmer  fruits,  as  pine-apples  or  the  rinds  of  oranges  ;  whereas  jams  are  made 
of  the  more  juicy  berries,  such  as  strawberries,  raspberries,  currants,  mulberries,  &c. 
Fruit  pastes  are  a  kind  of  marmalades,  consisting  of  the  pulp  of  fruits  first  evaporated  to 
a  proper  consistence,  and  afterwards  boiled  with  sugar.  The  mixture  is  then  poured 
into  a  mould,  or  spread  out  on  sheets  of  tin,  and  subseqtiently  dried  in  the  oven  or  store 
till  it  has  acquired  the  state  of  a  paste.  From  a  sheet  of  this  paste,  strips  may  be  cut  and 
formed  into  any  shape  that  may  be  desired,  as  knots,  rings,  &c. 

In  the  more  juicy  fruits,  the  pulp  is  boiled  till  much  of  the  aqueous  part  is  evaporated, 
before  the  sugar  is  added.  This  is  best  performed  in  broad  shallow  vessels  ;  but  when 
the  pulpy  matter  begins  to  get  thick,  great  care  is  necessary  to  prevent  its  burning.  Thi^ 
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accident  is  almost  unavoidable  if  the  quantity  be  large,  and  the  fire  applied,  as  is  often 
the  case,  immediately  under  the  pan  :  but  it  may  be  entirely  avoided  by  putting  the  pulpy 
mass,  -when  thickened  to  the  consistence  of  a  syrup,  in  shallow  earthen  pans,  and  placing 
them  in  an  oven  with  its  door  open,  moderately  heated :  in  this  manner  the  heat  will  be 
applied  equally  to  every  part.  A  still  better  plan,  but  more  tedious,  is  to  place  the  vessel 
containing  the  pulp  in  another  vessel  containing  boiling  water,  which  is  called  the  water 
bath.  The  application  of  steam,  by  means  of  what  is  called  the  steam  preserving  pan,  is 
the  best  contrivance  for  making  marmalades,  jams,  and  all  other  culinary  preparations 
■which  are  liable  to  become  injured  by  a  degree  of  heat  exceeding  that  of  boiling  water. 
See  Woodcuts  in  "  Furniture,"  Book  V. 

4603.  Orange  marmalade. — Scoop  out  the  pulp  of  Seville  oranges  into  a  hair  sieve, 
beat  it,  and  press  the  juice  through  into  a  pan  below  :  boil  the  skins  in  water  in  the  pre- 

serving pan  till  they  are  tender ;  then  take  out  the  white  part,  and  cut  them  into  small 
strips :  add  this  to  the  juice,  and  to  each  pound  of  the  fruit  add  a  pound  of  clarified  sugar, 
and  boil  the  whole  for  about  half  an  hour  to  the  degree  called  the  feather.  Take  it  ofiF, 
stir  and  mix  it  well,  and  boil  again  tiU  it  hangs  to  the  spoon,  being  the  degree  called  the 
crack.  Take  care  not  to  boil  it  too  much,  but  watch  it  carefully,  as  the  proper  con- 

sistence is  important.  When  right,  pour  it  into  pots ;  cover  them  with  paper  dipped  in 
brandy,  and  tie  a  bladder  over  it  Common  oranges  are  not  equal  to  the  Seville,  but 
they  will  make  very  good  marmalade.  If  the  sugar  is  broken  in  pieces  and  boiled  with 
the  fruit,  without  being  first  clarified,  it  will  do  ;  but  then  it  must  be  well  skimmed  as  it 
boils.  Marmalade  should  be  made  between  February  and  the  end  of  March,  as  the 
Seville  oranges  are  then  in  their  best  state. 

4Gftl.  Scotch  orartge-chip  marmalade,  according  to  Meg  Dods  Take  equal  weight  of  fine  loaf  sugar  and Seville  oranges  ;  wipe  and  grate  the  oranges,  but  not  too  much.  (The  outer  grate  boiled  up  with  sugar  will 
make  an  excellent  conserve  for  rice,  custard,  or  baiter  puddings.)  Cut  the  oranges  the  cross  way,  and 
squeeze  out  the  juice  through  a  small  sieve ;  scrape  off  the  pulp  from  the  inner  skins,  and  pick  out  the  seeds  ; 
boil  the  skins  till  perfectly  tender,  changing  the  water  to  take  off  part  of  the  bitter.  When  cool,  scrape  the 
coarse,  white,  thready  part  from  the  skins,  and,  trussing  three  or  four  skins  together  for  dispatch,  cut  them 
into  narrow  chips;  clarity  the  sugar,  and  put  the  chips,  pulp,  and  juice  to  it:  add,  when  boiled  for  ten 
minutes,  the  juice  and  grate  of  two  lemons  to  every  dozen  of  oranges.  Skim  and  boil  for  twenty  minutes  ; 
pot,  and  cover  when  cold. 

4605.  Quince  marmalade.  —  Boil  some  ripe  quinces  in  a  small  quantity  of  water  till  they  are  tender ;  pare 
the  skins  off,  cut  them  into  quarters,  and  take  out  the  cores  ;  stew  the  parings  and  cores  in  some  water ; 
strain  this,  and  add  the  water  to  the  quartered  quinces.  Put  the  whole  into  a  preserving  pan,  with  as  much 
sugar  as  the  weight  of  the  quinces.  Boil  this  till  it  is  of  the  proper  consistence  for  a  marmalade,  bruising  it 
with  a  wooden  spatula. 

460U.  A  mnrmaliide  may  be  made  in  the  same  manner  by  using  pears,  apricots,  peaches,  pine-apples,  or  any 
other  fruit  of  a  pulpy  nature. 

4607.  Jams  require  the  same  care  and  attention  in  the  boiling  as  marmalade ;  the 
slightest  degree  of  burning  communicates  a  disagreeable  empyreumatic  taste,  and  if  they 
are  not  boiled  sufficiently  they  will  not  keep.  That  they  may  keep,  it  is  necessary  not 
to  be  sparing  of  sugar. 

4608.  Raspberry  jam.  —  Pick  a  sufficient  quantity  of  fresh  ripe  raspberries,  gathered  on  a  dry  day  ;  mash 
them,  and  pass  them  through  a  wicker  sieve  ;  to  one  pint  of  the  pulp  add  a  pound  of  loaf  sugar,  pounded  or 
broken  small :  put  the  whole  into  a  preserving  pan  over  a  clear  fire.  When  it  begins  to  boil,  skim  it  well, 
and  stir  it  for  half  an  hour,  taking  great  cire  not  to  let  it  burn.  When  done,  put  it  into  small  pots,  cut  some 
pieces  of  paper  round  to  the  size  of  the  pot ;  dip  them  in  brandy,  and  lay  them  on  the  jam  :  also  tie  anotlier 
paper  over  the  pot.  Some  add  a  little  red  currant  juice  to  the  raspberries ;  but  tliis  will  demand  some  more 
sugar :  others  add  a  little  honey  to  make  it  richer. 

4609.  Strawberry  jam  and  burberry  jam  are  made  in  the  same  manner.  The  sugar  used  may  first  be 
clarified:  add  one-sixth  of  currant  juice. 

4610.  White  gooseberry  jam  This  is  a  homely  preparation,  but  very  useful  where  there  are  children. 
It  is  m.ide  as  tne  last,  only  the  gooseberries,  which  should  be  quite  ripe,  must  be  well  boiled,  until  they 
begin  to  break.  Each  pound  of  fruit  requires  a  pound  of  sugar  :  iind  the  gentle  boiling  must  be  continued 
till  the  jam  is  of  the  right  consistence.    Red  gooseberry  jam  is  made  in  tlie  same  way. 

461 1 .  Currant  ja?n  m.iy  be  made  the  same  way. 
The  months  when  jams  and  jellies  are  usually  inade  are  June  and  July.  They  should  be  examined 

in  August  to  see  if  there  be  any  tendency  to  fermentation,  or  any  mouldiness ;  if  so,  they  must  be  rcboiled 
anil  prepared  over  again.    In  warm  seasons  this  is  very  liable  to  happen. 

4612.  To  preserve  damsons  for  pies  T.ike  equal  weight  of  fruit  and  clarified  sugar.    If  any  of  the 
damsons  are  broken,  boil  them  first  some  time  in  the  sugar  ;  then  add  the  whole  quantity  of  fruit,  and  boll 
till  it  jellies :  pot,  and  tie  paper  over.    But  the  best  mode  is  Appert's,  given  already,  p.  796. 

4613.  Fruil  jellies  These  are  compounds  of  the  juices  of  fruits  combined  with  sugar, 
concentrated  by  boiling  to  such  a  consistence  that  the  liquid,  upon  cooling,  assumes  the 
form  of  a  tremulous  jelly.  Vegetable  jelly  is  a  distinct  principle  e.xisting  in  fruits,  which 
pos.sesses  the  property  of  gelatinising  when  boiled  and  cooled :  but  it  is  a  principle 
entirely  different  from  the  gelatine  of  animal  bodies,  although  the  name  of  jelly,  common 
to  both,  sometimes  leads  to  an  erroneous  idea  on  that  subject.  Animal  jelly,  or  gelatine, 

is  glue ;  whereas  vegetable  jelly  is  rather  analogous  to  gum,  though  ditt'erent  from  it, and  not  nearly  so  nutritious  as  animal  jelly  or  gelatine.  (Sec  Book  VII.  Chap.  VII. 
Sect.  IX.)-  In  preparing  vegetable  jellies,  it  is  necessary  to  guard  against  boiling  them 
too  long,  since  this  destroys  their  property  of  gelatinising,  and  they  then  a.ssume  the 
appearance  of  mucilage  or  gum ;  and  this  accident  is  most  likely  to  occur  when  the 
quantity  of  sugar  is  too  small  to  absorb  the  water  of  the  juice.    Jellies  are  most  perfect 
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as  to  beauty  and  transparency  when  clarified  sugar  is  used ;  but  for  ordinary  purposes, 
refined  sugar  answers  very  well. 
4BH.  Currant  jelly.  —  The  usual  method  of  obtaining  the  juice  is  to  bruise  the  currants,  and  to  pass  them througli  a  sieve  ;  but  tlicn  it  is  apt  to  be  turbid  and  tliicli.  A  better  mode  is  to  warm  the  fruit  by  steaming 

it,  or  by  putting  it  closely  covered  into  a  slow  oven  :  the  juice  will  then  How  from  it  without  much  pressure. 
Put  it  now  in  the  preservhig  pan  on  the  fire  to  boil,  in  order  to  evaporate  some  of  the  water  ;  let  it  boil  a 
quarter  of  an  hour  ;  then  talte  it  off,  skim  it,  and  pass  it  through  a  flannel  bag  to  render  it  clear  ;  add  sugar  to 
it  in  the  proportion  of  a  pound  and  a  half  of  refined  sugar  to  one  pint  of  the  juice,  and  put  this  on  the  fire  to 
simmer  very  gently,  until,  by  dipping  a  spoon  in  the  jelly,  and  again  raising  it,  the  jelly  becomes  stiff:  then 
the  boiling  is  sullicient.  Take  it  now  off  the  fire,  and  let  it  stand  till  the  scum  has  collected  on  the  surface : 
remove  this,  run  the  whole  through  a  hair  sieve,  and  put  the  clear  jelly  into  pots.  When  cold,  cover  the 
surlace  with  jelly  paper  steeped  in  brandy.  What  remains  on  the  sieve  will  do  to  make  pies,  or  mix  with  any 
common  jam ;  and  the  jelly  will  be  more  delicate  if  no  squeezing  is  employed.  A  small  proportion  of  rasp- ]]erries  will  improve  the  flavour. 

461.').  While  currant  jelly  is  made  in  a  similar  manner  ;  only  the  finest  sugar  should  be  used,  and  the  boiling and  straining  should  be  done  very  carefully,  as  the  colour  is  easily  injured.  White  raspberry  juice  may  be 
added.    The  sugar  should  be  high-boiled. 

4616.  Black  currant  jelly  is  generally  used  medicinally  :  it  is  made  in  the  same  manner. 
4617.  Grape  jelly.  —  Spread  some  of  the  ripest  grapes  on  straw  ;  at  the  end  of  a  fortnight  pluck  them  from 

the  stalks,  and  boil  them  for  five  or  six  minutes  only,  in  order  that  the  juice  may  be  extracted  with  ease  by 
pressure  :  next  pass  the  juice  through  a  sieve,  add  a  quarter  of  a  pound  of  white  sugar  to  each  pound  of  juice, 
and  boil  the  whole  for  half  an  hour,  and  afterwards  set  it  to  cool :  in  twenty-four  hours  it  will  be  a  fine 
jelly,  useful  to  invalids. 

4618.  Robs  arc  vegetable  juices  simphj  inspissated  by  evaporating  most  of  the  water  in  a 
vessel  over  a  fire,  till  they  acquire  the  consistence  of  syrup,  which  wiO  prevent  their 
running  into  fermentation.  The  fruits  are  to  be  squeezed  in  bags  to  obtain  the  juices. 
Sometimes  a  little  sugar  is  added  to  make  them  keep  better.  Rob  of  elder  berries  will 
keep  without  sugar,  and  is  sometimes  employed  medicinally. 

4619.  Syrup  oj  lemons — Dissolve  by  a  gentle  heat  a  pound  and  three  quarters  of  sugar  in  a  pint  of  lemon 
juice,  and  skim  it  well ;  add  an  ounce  of  lemon  peel  cut  thin  ;  simmer  the  whole  gently  for  a  few  minutes, 
and  then  strain  it :  when  cold,  battle  it  and  keep  it  in  a  cool  place.  If  lemons  cannot  be  had,  this  may  be 
made  by  dissolving  crystallised  lemon  juice  in  syrup,  and  flavouring  it  with  syrup  of  lemon  peel. 

4620.  Syrup  of  oranges  may  be  made  in  the  same  way.    Both  these  are  useful  for  sauces  and  for  punch. 
4621 .  Syrup  of  lemon  or  orange  peel  Macerate  all  night  in  a  close  vessel,  with  a  pint  and  a  half  of  boiling 

water,  three  ouiices  of  the  outer  rind  of  lemon  peel  or  Seville  orange ;  strain  and  let  it  stand  to  settle ;  pour 
off  the  clear  part,  and  add  to  it  two  pounds  of  loaf  sugar :  evaporate  by  a  gentle  heat  till  it  comes  to  a  proper 
consistence  for  a  syrup. 

4622.  Fruits  preserved  by  candying.  —  All  fruits  before  being  candied  must  first  be 
boiled  in  syrup,  after  which  they  are  taken  out  and  dried  on  a  stove,  or  before  the  fire  ; 
the  syrup  is  then  to  be  concentrated  or  boiled  to  a  candy  height,  and  the  fruit  dipped 
in  it,  and  again  laid  in  the  stove  to  dry  and  candy  :  they  are  then  to  be  put  into  boxes 
and  kept  dry. 

4623.  For  beautiful  preserves  for  the  dessert,  see  "  Confectionery,"  Book  XV. 
4624.  Conserves  co7mst  of  fresh  vegetable  matters  beat  into  a  uniform  mass  with 

refined  sugar;  and  they  are  intended  to  preserve  the  virtues  and  properties  of  recent 
flowers,  leaves,  roots,  peels,  or  fruits  unaltered,  and  as  near  as  possible  to  what  they  were 
when  fresh  gathered,  and  to  give  them  an  agreeable  taste.  Vegetables  whose  virtues  are 
soon  destroyed  by  drying  may  be  preserved  in  this  manner  for  a  considerable  time 
unimpaired.  The  preparation  of  conserves  is  extremely  simple.  The  sugar  is  first 
ground  to  fine  powder,  and  then  mixed  by  long  beating  (not  by  solution)  with  the  vege- 

table pulp  or  other  material.  No  heat  or  other  mode  of  preparation  is  employed  ;  so  that 
the  vegetable  matter  remains  as  nearly  as  possible  in  the  state  in  which  it  existed  in  the 
plant  at  the  moment  of  gathering.  The  most  usual  of  these  are  conserve  of  roses, 
mallows,  rosemary  j  of  hips,  orange  flowers,  violets,  jessamin,  citrons,  and  sloes  :  they  are 
chiefly  medicinal.  The  apothecaries,  under  the  title  of  conserves,  comprehend  all 
kinds  of  confects,  both  dry  and  liquid,  whether  of  flowers,  fruits,  seeds,  roots,  or  leaves,  if 
they  are  prepared  with  sugar  or  honey  to  preserve  them. 

4625.  The  following  fruits  and  vegetables  preserved,  chiefly  for  the  dessert,  may  be  had  in  Hie  shops  in 
London :  — 
Muscatel  raisins  in  bunches 
Jordan  almonds 
Gusinarven  or  Portugal  plums 
Prunes  impcriales,  the  largest  sort 

of  French  plums 
Prunes  de  Tours 
Prunes  du  Iloi 
Prunes  de  la  Rcine,  or  prunes 

flources 
Prunes  do  BrignoUes,  or  pru- nellas 
Prunes  de  Mirabelle,  or  pistulle 
French  dried  pears 
French  dried  apples ;  these  keep  a 

long  time 
Portug.il  dried  cherries 
Portugal  dried  peaches 
Klemi,  or  chosen  Smyrna  figs 
Turkey  flat  figs 
Do.,  in  cakes  with  almonds 

Commadra  in  cakes  with  almonds 
M.irseilles  almonds 
Almond  figs,  fig  cakes,  and  almond 

pines 
Kgyplian,  Mogadore,  and  Harbary 

dates 
Portugal  black  grapes 
Spanish  green  grapes 
Hambro'  black  grapes 
Malaga  and  Oporto  pomegranates 
Spanish  musk  melons French  and  Spanish  olives 
Candied  orange  and  lemon  peel 
chips 

Preserved  West  India  ginger 
Preserved  East  India  ginger 
Preserved  green  limes 
Preserved  pine-npples Preserved  tamarinds 
Plne-applo  jam 

Guava  jelly 
Brazil  nuts 
Cashew  nuts 
American  ground  nuts Pistachio  nuts 
Spanish  chesnuts Fresh  cocoa-nuts  with  milk East  India  candied  ginger 
East  India  cliou-chou 
Preserved  nutmegs  from  Batavia 
Preserved  cashew  ajiple 
Apricots,  greengages,  straw  berries, 

cherries,  &c.,  preserved  in  apple 
Jcllv  from  Itoucn. The  following  fruits  dried  in  syrup 
or  in  crystal  sugar,  from  Au- 
vergne:  apricots,  gages,  peaches, 
cherries,  strawberries,  necta- 

rines, Mogul  plums,  pine-apples, 
Siberian  apples,  pears,  Sc. 
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Chinols  glacds 
Mirabelles  de  Metz 
Apricot,  greengage,  and  pippin tartlets 
Preserved  oranges  and  lemons, 

carved,  in  jelly 
Norfolk  biffins  and  biffin  paste 
Gelei'S  dc  fruit,  dried  in  cakes 
Bottled  fruits  for  tarts:  —  apricots, 
greengages,  peaches,  cherries, 
raspberries,  strawberries,  cur- 
If  these  are  put  into  patent  stone, 

rants,  damsons,  gooseberries, 
biiUaccs,  rhubarb,  American, 
Russian,  and  Swedish  cran- berries. 

Marmalades,  jams,  and  jellies. 
Apricot  marmalade 
Orange  marmalade,  Dundee 
Greengage  marmalade 
Quince  marmalade 
llaspberry  jam 

jars,  they  will  keep  very  long. 

Strawberry  jam 
Gooseberry  jam 
Barberry  jam 
Red  currant  jam 
Black  currant  jam 
Pine-apple  jam 
Red  currant  jelly 
Black  currant  jelly 
Apple  jelly Ditto,  from  Rouen. 

BOOK  XL 

ON  THE  GENERAL  ARRANGEIMENT  OF  A  KITCHEN,  AND  ON  THE 
CULINARY  PROCESSES,  AND  APPARATUS  FOR  COOKING. 

CHAP.  L 

INTKODUCTION  AND  GENERAI,  REMAEKS. 

4626.  The  situation  of  the  kitchen  with  respect  to  the  rest  of  the  house  demands  the 
particular  consideration  of  the  architect.  In  London,  and  in  many  other  large  cities  and 
towns,  the  great  value  of  ground  renders  it  desirahle  to  economise  space  as  much  as 
possible ;  and  hence  the  kitchen  is  almost  always  placed  in  the  basement  story.  In  the 
country,  however,  this  mode  of  arrangement  is  not  so  necessary,  and  the  kitchen  is  often 
a  separate,  though  attached  building,  which  is  better  on  several  accounts,  as  will  he  per- 

ceived from  the  following  enumeration  of  the  requisites  of  a  good  kitchen. 
4627.  1.  It  should  he  sufficiently  large,  and  the  parts  conveniently  distributed.  2.  It 

should  be  lofty  and  well  ventilated.  3.  There  should  be  good  light,  especially  in  those 
places  where  the  cooking  is  immediately  going  on.  4.  It  should  be  well  supplied  with 
water  and  fuel.  5.  There  should  be  easy  access  to  it,  without  passing  through  the 
house.  6.  It  should  be  so  placed  that  the  odour  of  the  cooking  should  not  he  perceived 
in  the  house  :  nor  should  the  latter  be  incommoded  by  the  noise  of  the  culinary  operations 
and  servants.  7.  The  appendages  to  the  kitchen,  as  scullery,  pantry,  store-room,  fuel 
room,  &c.,  should  be  arranged  near  to  it.  8.  If  possible  some  of  the  offices  are  best 
placed  round  a  small  court-yard,  which  would  be  very  useful  for  many  operations  that  are 
proper  to  be  performed  out  of  doors  and  out  of  sight. 

4628.  It  may  be  sufficient  at  present  to  enumerate  a  few  things  in  the  interior  that 
must  be  attended  to  in  designing  every  large  kitchen.  There  should  be  some  good  side 
lights  as  well  as  a  skylight,  if  the  latter  be  practicable.  There  must  be  a  sufficiently 
large  chimney,  with  a  kitchen  range,  stewing  stoves  in  brick,  hot  plate,  roasters,  ovens, 
and  other  fixtures  for  cooking,  with  proper  flues  independent  of  that  belonging  to  the 
range  ;  dressers,  plate-shelves,  and  other  necessary  furniture.  The  floor  should  be  stone, 
and  the  skirtings  stone  or  slate.  The  cooking  is  carried  on  by  fires  made  with  wood, 
coal,  peat,  or  charcoal :  steam,  gas,  and  lamps  are  likewise  employed ;  and  also  com- 

binations of  several  of  these  modes,  each  of  which  demand  peculiar  contrivances. 
4629.  In  considering  the  form  and  general  arrangement  of  kitchens,  regard  must  be 

had  to  the  nature  of  the  establishment,  and  the  kind  of  cooking  to  be  performed,  since  the 
apparatus  necessary  for  a  small  family,  where  economy  of  expense  and  house  room  is  a 
material  object,  ought  to  be  very  different  from  what  are  required  in  the  kitchen  of  a 
person  of  large  fortune,  or  in  a  public  establishment. 

4().30.  "  T/ic  dintribution  of  a  kitchen,"  Count  Rumford  observes,  "  must  always  depend 
so  much  on  local  circumstances,  that  general  rules  can  hardly  be  given  respecting  it :  the 
principles,  however,  on  which  this  distribution  ought  in  all  cases  to  be  made,  viz.  con- 

venience to  the  cook,  cleanliness,  and  symmetry,  are  simple,  and  easy  to  be  understood : 
and  in  the  application  of  them  the  architect  will  have  a  good  opportunity  of  displaying 
his  ingenuity,  and  showing  his  taste.  Should  he  condescend  to  consult  the  cook  in 
making  these  arrangements,  he  will  do  wisely,  on  more  accounts  tlian  one."  He 

■  observes  further,  "Cooks  in  general  are  averse  to  all  new  inventions;  and  this  is  not 
surprising,  and  ought  by  no  means  to  be  imputed  to  them  as  a  fault.  Accuslomed  to 
woik  with  their  own  tooU,  they  naturally  feel  awkward  and  embarriissed  wlieu  others  aro 

:i  V  .3 
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put  into  their  hands  :  and  to  this  we  may  add,  that  there  is  always  a  degree  of  humiliation 
felt  by  those  who,  after  having  been  accustomed  to  consider  themselves,  and  to  be  considered 
by  others,  as  masters  of  their  profession,  are  required  to  learn  any  thing  new,  or  to  do  any 
thing  in  any  other  manner  than  that  in  which  they  have  been  always  accustomed  to  do  it, 
and  in  the  performance  of  which  they  have  acquired  praise.  It  will  not,  however,  be 
difficult  to  convince  those  of  the  profession  who  are  possessed  of  a  good  understanding, 
and  are  above  low  and  vulgar  prejudices,  that  certain  alterations  proposed  will  meet  with 
their  approval  when  they  become  better  acquainted  with  them." 

4631.  With  respect  to  the  various  operations  of  cooking.  Dr.  Prout  observes,  that  "they 
are  preparatory  to  the  solvent  action  of  the  stomach.  Of  these  operations,  man's  nature 
has  taught  him  to  avail  himself,  and  they  constitute  the  chief  means  by  which  he  is 
enabled  to  be  omnivorous;  for  without  such  preparation,  a  very  large  portion  of  the 
matters  which  he  now  adopts  as  food,  would  be  completely  indigestibTe."  The  same 
eminent  physician  considers  cooking  as  operating  upon  our  food  much  in  the  same  way 
as  the  digestive  organs  in  the  commencement  of  their  operation :  and  he  says  further, 
that  "  in  some  individuals  the  powers  of  digestion  are  so  weak,  that  the  stomach  is  almost 
incapable  of  dissolving  solid  food  of  the  most  simple  kind  ;  and  that  a  crude  diet  of  the 
flesh  of  animals  in  a  hardened  state  '  from  bad  cooking,'  is  little  else  than  poison."  He 
adds,  "  the  culinary  art  engages  no  small  share  of  attention  among  mankind  ;  but,  unfor- 

tunately, cooks  are  seldom  chemists  ;  nor  indeed  do  they  understand  the  most  simple  of 
the  chemical  principles  of  their  art.  Hence  their  labour  is  most  frequently  employed, 
not  in  rendering  wholesome  articles  of  food  digestible,  which  is  the  true  object  of  cooking, 
but  in  making  unwholesome  things  palatable." 

46.32.  As  an  illustration  of  the  power  of  coohei-y,  it  may  be  observed  that  the  alteration  pro- 
duced in  the  qualities  of  substances  by  the  application  of  heat  is  remarkable.  The  cassava 

root,  when  raw,  is  a  fatal  poison  to  man  and  beast,  but  prepared  by  fire  it  is  not  only 
innocent,  but  forms  the  common  food  of  West  Indians.  The  strong  odour  of  the  onion 
is  destroyed  by  boiling.  The  root  of  the  wake-robin  has  a  juice  that  will  blister  the  skin  ; 
but  when  boiled  it  is  as  mild  as  the  potato.  Mushrooms  have  little  taste  when  raw,  but 
become  very  savoury  when  cooked.  The  raw  potato  is  ill-flavoured,  extremely  indi- 

gestible, and  could  not  be  eaten  as  human  food  unless  it  was  cooked ;  but  by  roasting  or 
boiling  it  becomes  farinaceous,  sweet  and  agi'eable  to  the  taste,  wholesome,  digestible,  and 
highly  nutritious.  Coffee  is  disagreeably  bitter  in  its  raw  state,  and  the  fine  aroma  for 
which  it  is  distinguished  is  entirely  the  result  of  the  process  of  roasting.  When,  in  the 
preparation  of  bread,  considerable  heat  is  applied  to  the  dough,  a  complete  change  is  pro- 

duced in  its  chemical  properties  :  the  raw  substance  differs  entirely  from  the  flour :  it  no 
longer  makes  a  tenacious  paste  with  water,  nor  can  starch  and  gluten  be  any  longer 
extracted  from  it. 

4633.  TTie  application  of  considerable  heat  to  raiv  animal  food  by  any  of  Uiese  processes 
produces  in  it  several  chemical  changes.  Much  water  is  evaporated,  the  muscular  fibre  is 
rendered  opaque  by  the  coagulation  of  the  albumen,  and  it  becomes  likewise  more  tender ; 
the  gelatine,  which  is  never  liquid  in  the  raw  state,  is  rendered  soluble  ;  the  fat  is 
partly  liquefied,  without  being  melted  out  of  the  cellular  substance. 

4634.  By  applying  heat  to  vegetables  the  more  volatile  and  watery  parts  are  in  some 

cases  dissipated,  "rhe  different  principles,  according  to  their  peculiar  properties,  are 
extracted,  softened,  dissolved,  or  coagulated  ;  but  most  commonly  they  are  changed  into 
new  combinations,  so  as  to  be  no  longer  distinguishable  by  the  forms  and  chemical 
properties  which  they  originally  possessed.  Raw  vegetables  contain  much  free  acid,  a 
great  part  of  which  counteracts  the  digestive  functions  :  the  heat  of  the  cooking  processes 
destroys  this  acid,  partly  by  extraction,  and  partly  by  altering  its  nature  :  boiled  vege- 

tables, therefore,  contain  little  or  no  acid.  By  heat,  sugar  is  often  formed,  as  in  the  case 
of  apples,  and  new  and  agreeable  flavours  are  developed  :  the  alimentary  properties  have 
been  improved,  the  farinaceous  matter  is  rendered  soluble,  and  the  vegetable  fibre  is 
softened.  Numberless  other  instances  might  be  mentioned  of  the  influence  of  heat  upon 
the  nutritive  properties  of  substances  employed  as  food. 

463.'5.  The  whole  subject  of  food,  and  its  preparation  by  pooAcry,  is,  as  we  have  before 
more  than  once  stated,  so  dependent  upon  the  chemical  liistory  of  the  various  substances 

employed,  that  it  is  impossible  to  study  them  advantageously  without  reference  to  that 
science  ;  and  it  is  for  that  reason  we  have  endeavoured  to  prepare  the  reader  for  our 

present  section  by  some  preceding  ones.  Cookery,  indeed,  may  be  considered,  in  some 
respects,  as  a  branch  of  practical  chemistry.  On  a  general  view,  we  may  divide  the 
various  processes  of  the  cook,  as  generally  practised  in  England^  into  roasting,  baking, 
broi-ling,  frying,  boiling,  and  stewing. 
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CHAP.  11. 

RATIONALE  OF  THE  SEVERAL  PROCESSES  EMPLOYED  IN  COOKERY. 

4636.  Without  entering  into  those  minute  details  which  will  be  given  in  another  part 

of  this  work,  entitled  "Directions  to  the  Cook,"  Book  XII.  Sect.  III.,  we  shall  shortly 
describe  the  rationale  of  the  various  cooking  processes,  and  what  are  the  leading  circum- 

stances which  distinguish  them  from  each  other ;  at  the  same  time,  we  shall  take  the 
opportunity  of  pointing  out  the  principal  chemical  changes  which  they  severally  produce 
upon  the  substances  subjected  to  them.  We  shall  afterwards  describe  the  utensils  em- 

ployed in  the  several  processes. 
Boasting. 

4637.  Roasting,  as  it  is  usually  practised,  is  fixing  meat  upon  a  spit,  or  suspending  it 
before  a  fire,  and  causing  it  to  move  round  :  but  this  motion  is  not  essential  to  the  process 
of  roasting.  It  is  sufficient  that  all  sides  of  the  meat  should  be  by  some  means  or  other 
exposed  to  the  radiant  heat  of  a  fire,  while,  at  the  same  time,  a  current  of  air  passing  over 
the  meat  carries  off  all  the  steam  and  other  volatile  substances  that  are  raised  by  the 
process.  This  species  of  cookery  is  therefore  divided  into  roasting  before  an  open  fire, 
and  roasting  by  enclosing  the  meat  in  a  heated  vessel,  furnished  with  a  contrivance  by 
which  hot  air  can  enter  and  pass  out  again,  such  as  the  Rumford  roaster,  to  be  afterwards 
described.    In  both  cases,  the  principle  is  the  same,  and  also  the  effect  produced. 

The  first  change  in  roasting  is  the  melting  of  the  fat  exposed  to  the  heat  of  the  fire, 
while  at  the  same  time  the  watery  fluids  on  the  external  part  are  converted  into  vapour  ; 
but  as  the  heat  penetrates  deeper  into  the  meat,  the  juices  undergo  important  alterations. 
The  gelatine,  which  in  the  raw  state  was  partly  solid,  is  now  liquefied,  and  forms  tho 
gravy,  which  acquires  an  agreeable  taste  from  its  union  with  the  ozmazome  :  while,  at 
the  same  time,  the  albumen  of  the  muscular  fibre  coagulates  by  the  heat,  and  acquires  a 
firmer  consistence.  The  change  takes  place  first  on  the  outside,  and  it  requires  a  con- 

siderable time  before  the  heat  can  penetrate  completely  to  the  centre  of  the  meat ;  but  it 
does  so  at  last  gradually,  and  the  steam  which  is  formed  in  consequence,  coming  from  the 
interior,  and  bursting  out  upon  the  surface,  breaks  and  rends  the  fibres  of  the  meat,  loosens 
their  texture  all  through  the  mass,  and  permits  some  of  the  gravy  to  come  <,iit  and  fall 
into  the  dripping-pan,  together  with  the  melted  fat.  As  the  loss  of  this  would  render  the 
meat  less  sapid,  it  is  continually  returned  upon  the  joint,  by  a  long  spoon,  being  seasoned 
with  a  little  salt,  a  practice  well  known  by  the  term  bastiny,  without  which  a  good  roast 
cannot  be  effected.  Towards  the  middle  of  the  process,  the  intense  heat  begins  to  car- 

bonise the  outside,  so  as  to  form  a  kind  of  crust,  which  is  prevented  from  increasing  too 
much  by  turning  round  and  managing  properly  the  heat  of  the  fire,  and  by  repeating  the 
basting  sufficiently  often.  Dredging  a  little  flour  on  the  meat,  to  cause  a  froth,  is  the  last 
part  of  the  process.  The  dripping-pan  should  be  kept  perfectly  free  from  coals  or  ashes 
falling  into  it. 

4638.  The  process  of  roasting  before  the  fire  with  a  spit,  is  performed  in  England  with 
admirable  dexterity,  and  little  seems  to  be  wanting  in  this  respect  by  an  experienced 
cook  ;  but  it  must  be  observed  that  it  is  one  of  the  most  difficult  processes  she  has  to 
perform,  and  that  vigilant  attention,  with  much  practice,  are  necessary  to  make  a  good 
roaster.  Minute  directions  for  roasting  will  be  given  under  the  Section  "  Directions  to 
the  Cflok,"  Book  XII.  Sect.  III.  The  following  observations  are  of  a  more  general  kind. 
Managing  the  fire  well,  so  as  to  have  it  clear  in  front,  to  get  as  much  as  possible  of  the 
radiant  heat,  is  essential  to  success.  A  screen,  covered  with  tin  is  useful,  both  to  reflect 
heat  upon  the  meat,  and  thus  to  save  fuel,  while  at  the  same  time  it  keeps  off  the  draught 
of  cold  air  that  comes  to  the  fire.  To  roast  meat  well,  it  is  essential  that  the  fire  should 
not  be  too  fierce  at  first,  otherwise  the  joint  will  be  scorched :  it  is  usual  to  keep  it  at  first 
at  a  greater  distance  from  the  fire.  The  cook  is  enabled  to  tell  when  the  meat  is  suffi- 

ciently done,  partly  by  its  appearance,  and  partly  by  the  time  it  has  been  roasting. 
The  meat  should  not  be  too  long  exposed,  even  to  a  moderate  heat,  as  that  would 

dissipate  all  the  juices,  while  it  coagulated  the  albumen,  and  would  dry  up  the  muscular 
fibre.  The  sapidity  and  completeness  of  the  roast  depends  upon  the  preservation  of  the 
juices,  and  that  exact  alteration  of  the  exterior  surface  which  is  just  sufficient  to  brown  it, 
and  thus  develope,  or  rather  form,  by  a  partial  decomposition,  the  principle  called  oz- 

mazome, on  which  the  particular  flavour  of  roast  meat  depends.  It  is  proper  here  to  state 
that,  in  many  contrivances  for  cooking,  merely  enclosing  the  meat  in  a  heated  part  of  an 
apparatus,  without  any  current  of  air  passing  through  it,  is  improperly  termed  roasting; 
wlierea.s,  as  will  be  more  particularly  explained  hereafter,  it  is  only  lialiiiig. 

Occnsiiinalti/  laree  qunilynpeilx,  tiicU  ns  a  buUark  nr  sherp,  nir  roasted  nilhv — Among  the  .lows,  tlie 
laml)  is  ()l)li(;c(i  to  bi;  rimslcil  whole.    It  mny  Iw  IVmud  ililliciilt  fur  :\n  HiiKlish  cook  to  bring  a  wli(il« 

lamb  well  dressed  to  table,  but  in  tho  ISast  it  is  not  at  all  inicumnion  to  roast  a  slieeii  entire  j  and  those  who 

3  I"  4 
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have  not  scon  it  can  scarcely  Imagine  how  well  such  a  mass  of  meat  may  bo  so  cooked.  Thevenot  says.  In Ins  '1  ravel.s,  '  tliat  "  it  is  common  in  I'ersia  to  perform  this  species  of  cookery.  It  is  done  in  an  oven  which has  an  openm^  at  the  lop  ;  alter  this  has  been  well  heated  the  meat  is  hunt;  up  in  it,  and  a  dripping-pan  put under  to  receive  the  fat:  ni  this  manner  it  is  well  done  on  all  sides."  The  Armenians  wrap  the  sheep  in  its own  skni  and  surround  it  with  burning  coals.  M.  Blaquire  informs  us,  that  In  Greece  he  has  seen  a  whole sheep  or  lamb  turning  before  a  huge  lire  of  wood  ;  this  was  common  among  the  shepherds.  A  stake  was passed  through  the  carcase,  being  supported  upon  two  forked  sticks  stuck  in  the  ground.  When  the  roasting .  was  completed,  the  animal  was  carried  away  and  placed  against  a  tree,  where  it  was  cut  into  pieces.  Meat is  often  ro.isted  whole  in  Italy,  and  cut  from  the  spit  and  sold  in  the  market-place. 4039.  //  is  soiiiclimfs  necessary  la  Uileiierale,  vr  make  tender,  meat  or  poultry  that  is  either  fresh  killed, or  that  IS  naturally  tougli  from  age.  If  there  is  time,  hanging  it  up  a  sufficient  time  has  the  desired  effect, 
as  we  have  already  explained  under  "  Preservation  of  Food."  Whatever  accelerates  incipient  putrefaction serves  to  render  meat  tender.  It  is  a  well  known  fact,  that  a  fowl  of  any  kind,  not  many  hours  killed,  will become  as  tender,  if  buried  live  or  six  hours  in  common  garden  soil,  as  if  it  had  been  kept  above  ground  two or  three  days.  Fowls  newly  killed,  and  dressed  before  they  are  cold,  and,  consequently,  before  the  fibre« become  rigid,  are  always  tender,  as  are  all  the  internal  parts  of  animals. 

Broiling. 

4640.  Broiling  is  a  quicker  kind  of  roasting,  by  putting  the  meat  over,  instead  of  before 
the  fire.  For  this  purpose,  to  prevent  smoke,  the  fire  should  be  very  equal  and  clear,  and 
the  meat  must  be  turned  often,  using  a  peculiar  kind  of  tongs  for  the  purpose,  not  a  fork, 

■which  lets  out  the  gravj'.  As  the  outside  albumen  is  set  firm  almost  immediately,  it 
prevents  much  of  the  internal  juices  from  escaping,  and  hence  the  great  sapidity  of  meat 
well  broiled,  which  is  justly  esteemed  one  of  the  best  modes  of  cooking.  Broiling  is  a 
simple  mode  of  cooking,  often  best  suited  and  most  acceptable  to  the  fickle  appetite  of 
the  invalid  ;  and  it  is  recommended  by  comfort  and  economy  to  solitary  diners,  and  small 
families,  as  affording  the  means  of  dressing  a  small  quantity  of  meat  hot  as  delicately  as 
the  largest  quantity.  The  English  beef  steak  and  mutton  chop  are  celebrated  all  the 
world  over,  and  there  are  many  other  excellent  things  which  are  done  best  in  this  mode. 
Broiling  has  likewise  the  recommendation  of  being  the  most  expeditious  mode  of  cook- 

ing. Some  improvements  of  the  apparatus  for  broiling  will  be  found  in  our  account  of 
"  Kitchen  Furniture." 

Frying. 

4G41.  Frying  is  a  kind  of  boiling  in  oil  or  fat.  As  these  substances  are  capable  of 
being  heated  to  a  much  greater  degree  than  water,  the  necessary  change  is  produced  upon 
the  meat  much  sooner  than  in  boiling  in  that  fluid  ;  this  is  also  at  the  same  time  effected 
in  some  degree  by  the  radiant  heat  from  the  frying  pan ;  so  that,  in  fact,  the  process  is 
intermediate  between  roasting  and  boiling,  and  by  the  intervention  of  the  iron  between 
the  meat  and  the  fire,  it  gets  very  equally  dressed.  The  best  substance  to  fry  with  is  oil  ; 
but  good  butter,  if  clarified,  answers  very  well,  though,  if  not  clarified,  it  is  apt  to  burn, 
and  give  out  an  empyreumatic  flavour,  owing  to  the  milk  it  contains.  Good  lard,  if  qtiite 
fresh,  will  do  very  well.  It  requires  some  nicety  to  make  the  oil  of  the  proper  degree  of 
heat  ;  if  not  hot  enough,  the  fry  will  be  merely  boiled  or  sodden  in  fat,  and  not  fried  ;  and  if 
too  hot,  it  will  be  scorched  before  it  can  be  heated  through.  Frj'ing  is  often  a  convenient 
mode  of  cooking,  as  it  may  be  performed  by  a  fire  which  is  not  large  enough  for  roasting 
or  boiling.  But  Dr.  Kitchener  observes,  that  though  this  is  one  of  the  most  common  of  the 
culinary  operations,  yet  it  is  one  that  is  seldom  performed  perfectly  well. 

Baking. 

4642.  Baking  meat  in  an  ordinary  oven  differs  from  roasting  in  this,  that  the  substance 
is  heated  in  a  confined  space,  and  the  fimies  arising  from  it  are  not  carried  off,  no  current 
of  air  passing  through  the  oven.  This  is  of  considerable  importance  in  dressing  meat; 
in  baking,  the  agreeable  and  peculiar  taste  of  roast  meat  is  not  completely  developed,  a 
slight  empyrevimatic  taste  is  acquired  and  communicated,  which  a  nice  palate  can  almost 
always  distinguish.  AVith  respect  to  the  baking  of  pies  or  pastry,  this  objection  is  of  little 
consequence,  as  the  crust  defends  the  articles  baked.  With  this  exception,  the  changes 
produced  by  baking  are  nearly  the  same  as  by  roasting. 

Notwithstanding  the  objection  we  have  mentioned  to  meat  baked  in  the  ordinary 

baker's  oven,  yet  for  those  whose  palates  are  not  sufficiently  delicate  to  perceive  the  defect, 
this  mode  of  cooking  has  many  advantages  of  economy  both  of  time  and  expense  ;  indeed, 
a  careful  baker,  who  will  take  some  trouble  in  keeping  the  inside  of  his  oven  perfectly 
clean,  may  avoid  much  of  the  usual  defects:  and  the  oven  has  been  significantly  termed 
"  the  poor  man's  kitchen." 

The  foUnwiiiy  directions  for  baking  meat  are  from  the  excellent  manual  by  Mistress 
Margaret  Dodds :  — 

"  The  b:iker's  oven,  or  (ho  family  oven,  may  often  bo  substituted  for  the  cook  and  the  spit,  with  greater 
economy  and  conv<'nionce  ;  and  for  some  particular  joints  and  kinds  of  viands  it  is  even  more  suit.iblc.  A 
baking  dish  ought  to  be  in  tlie  form  of  a  trough,  and  at  h  ast  six  inrlies  deep,  that  the  meat  ni.ny.  In  fact,  slew 
in  its  own  juices,  ns  it  gets  little  or  no  basting.  Hut  a  pie  must  be  li.iked  in  a  shallow  tin  dish  ;  the  <lrlpping 
pan  of  a  bacl(elor'8  or  Dutch  ovcu  will  answer  very  well,   rrejiare  things  to  be  baked  as  for  roasting,  but 
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season  more  highly.  A  fillet  or  breast  of  veal,  If  not  very  highly  fed,  will  bake  as  well  as  it  will  roast.  The 
oven  is  equally  suitable  for  a  leg  of  pork,  but  a  loin  requires  to  bo  sweated  in  roasting,  it  is  too  greasy  when 
baked.  A  pig,  if  not  very  old,  and  if  the  baker  is  careful  to  .inoint  the  cr.ickling  as  in  roasting,  bakes  very 
well.  His  ears  jind  tail  must  be  put  in  buttered  papers.  If  you  would  hope  even  to  see  them  returned  from 
the  oven.  Geese  and  ducks  m.ny  be  baked  if  not  old  and  ranii  ;  in  which  case,  they  must  be  sweated  in  roasting 
before  the  fire,  to  overcome  the  fliivour.  A  le^  of  mutton  with  potatoes  parboiled  and  peeled,  and  an  onion 
shred,  makes,  when  baked,  an  excellent  plain  family  dish,  the  mucil.ige  of  the  pot>itoes  combines  so  kindly 
with  the  fat  of  the  meat.  The  noble  sirloin  disdains  to  be  cribbed  in  the  oven  ;  but  a  ruinp  qf  Ai-c/slightly 
salted  for  a  few  days,  washed,  highly  seasoned,  .ind  baked  with  plenty  of  butter  in  a  deep  covered  vessel,  is 
esteemed  a  delicacy.  A  hare  or  rabbit  may  be  baked,  allowing  pieces  of  butter  in  the  dish,  and  putting  a 
large  piece  or  a  rich  stuffing  Into  the  Inside  of  the  animal.  Herrings,  sprats,  salmon,  haddocks,  and  eels  m,iy 
all  be  highly  seasoned  and  baked  with  advantage.  Bakers'  ovens  have  one  great  drawback  ;  they  are  ac- 

cused of  being  re.-U  sponges  for  gravy,  so  that  they  often  indemnify  the  baker's  apprentices  for  the  trouble saved  to  the  cook.  Besides,  meat  Is  seldom  got  home  In  season  from  these  wholesale  receptacles  for  all  man- 
ner of  joints.  Hams  are  often  soaked  and  baked,  when  they  are  used  in  great  quantity,  and  when  the  object 

is  to  cut  thin.  Fish,  if  baked,  must  h,ive  plenty  of  butter."  It  is  to  be  observed,  that  most  of  the  last-men- tioned evils  may  be  avoided  by  having  ovens  at  home. 
4643.  In  baking  pies  in  particular,  the  state  of  the  oven  should  be  attended  to.  Almost  every  oven  has  a 

temperament  of  its  own.  Puff  paste  requires  rather  a  smart  oven  to  make  it  rise  light.  Raised  paste  must 
have  a  quick  oven.    Practice  .md  observation  are  very  necessary  In  the  m.anagement  of  an  oven. 

4644.  Amon^  the  singular  methods  of  baking,  we  m.ay  mention  that  w  hich  was  originally  practised  by  the 
n.itives  of  Otaneite  when  they  were  first  discovered  by  Captain  Wallls.  I'hey  dug  a  pit  in  the  ground  about a  foot  deep,  and  a  yard  across  ;  then  having  p.aved  the  bottom  neatly  with  clean  pebble  stones,  they  made  a 
fire  In  It  with  dried  leaves  and  the  husks  of  the  cocoa  nut.  When  the  stones  were  sufficiently  heated,  they 
took  out  the  emliers  and  raked  out  the  ashes,  and  bhen  covered  the  stones  with  a  layer  of  green  cocoa-nut 
leaves.  The  animal  to  be  roasted,  perhaps  a  small  hog  or  a  dog,  was  carefully  wrapped  up  in  the  leaves  of 
the  plantain,  and  pl.iced  In  the  pit,  where  It  w.is  covered  over  first  by  the  hot  embers,  and  then  with  bread- 

fruit and  yams  wrapped  up  in  the  same  kind  of  leaves.  Over  the  whole  was  spread  the  remaining 
embers,  mixed  with  hot  stones  and  cocoa  tree  leaves,  and  lastly,  iill  was  closed  up  with  earth  to  keep  the 
heat  in.  After  the  meat  had  remained  in  for  a  time  proportioned  to  its  quantity,  it  was  taken  out  well  dressed, 
tender,  and  full  of  gravy.  Captain  Wallls  thought  it  was  better  dressed  in  this  way  than  In  any  other.  Cap- 

tain King  informs  us,  that  the  same  metliod  is  still  practised  by  the  inhabitants  of  Chiloe,  in  cooking  the 
excellent  shell-fish  that  abounds  in  that  island. 

Boiling. 

4645.  Boiling  consists  in  keeping  the  food  for  a  sufficient  time  in  water  heated  to  the 
boiling  point  ;  if  the  water,  does  not  quite  boil  it  is  called  simmering.  This  mode  of 
cooking  is  so  common  a  process,  and  so  familiar  to  every  one,  that  (as  Count  Rumford 
observes  in  his  Essays)  "  few  probably  take  the  trouble  to  inquire  how,  or  in  what  man- 

ner, the  effect  is  produced.  The  cook  knows  from  experience  that  if  his  meat  remains 
immersed  in  boiling  water  a  sufficient  time,  it  will  be  done,  as  it  is  called  in  the  language 
of  the  kitchen  ;  but  if  he  be  asked,  what  is  done  to  it,  ten  to  one  but  he  will  be  embar- 

rassed to  find  a  satisfactory  answer." 
In  boiling  the  flesh  of  animals,  considerable  chemical  changes  are  effected.  The 

gelatine,  which  is  always  more  or  less  solid  in  the  raw  meat,  is  dissolved  by  the  water, 
while  at  the  same  time  the  albumen,  a  principle  analogous  to  white  of  egg,  and  which  is 
soft  in  the  raw  state,  is  consolidated.  When  the  boiling  has  been  effected  by  water  quite 
at  the  boiling  point,  and  the  boiling  carried  on  very  fast,  this  is  apt  to  wrap  up  the  fleshy 
fibre,  cause  the  albumen  on  the  outside  to  set  solid,  and  to  prevent  the  access  of  the  heat 
to  the  interior :  hence  boiling  fast  hardens  the  meat ;  and  when  cooked  in  this  way,  it 
•will  be  too  much  done  on  the  outside,  while  the  interior  will  not  be  done  enough.  The 
albimien  begins  to  coagulate  at  164°,  and  at  212°  becomes  firm.  In  large  concerns,  if 
various-sized  joints  are  boiled  together,  the  small  ones  will  be  done  before  the  large  ;  for 
the  time  of  boiling  a  joint  must  bo  proportioned  in  some  degree  to  its  size.  A  degree  of 
heat  somewhat  under  212°  or  simmering,  is  most  proper  for  making  meat  tender.  Meat, 
to  be  well  boiled,  should  be  put  into  cold  water,  that  the  heat  may  penetrate  gradually  to 
the  centre  ;  but  there  are  a  few  exceptions  to  this  rule  ;  fowls  and  white  meat  generally 
require  the  water  to  be  a  little  warm.  Soon  after  the  boiling  commences,  a  scum  arises, 
which  consists  of  a  portion  of  the  albumen  with  some  fat  from  the  outside  ;  this  is  to  be 
carefully  skimmed  off. 

464G.  In  Book  II.  Chapter  I.,  on  "Heat,"  we  gave  an  explanation  of  what  constitutes  boil- 
ing properly;  namely,  the  conversion  of  water  into  steam  by  its  being  heated  to  212°; 

and  we  showed  that  water  cannot  be  heated  higher  in  open  vessels  ;  all  fuel  employed  to 
raise  the  heat  above  that  point,  is  wasted  in  merely  raising  steam.  It  is  very  important 
that  all  cooks  should  be  thoroughly  acquainted  with  this  fact  ;  some  imagine  that  by  using 
much  fire,  and  making  the  water  bubble  much,  it  is  made  hotter  in  proportion  to  the  noise 
and  motion  it  makes.  Using  much  fire  will  cause  the  water  to  evaporate,  or  boil  away 
faster,  but  it  will  be  no  hotter ;  and  as  the  cooking  of  the  meat  properly  depends  upon 
the  temperature  and  not  the  quantity  of  the  water,  the  moat  will  not  be  done  any  sooner 
by  boiling  fast;  on  the  contrary,  in  many  cases,  it  will  be  hardened,  as  was  explained 
above,  and  will  be  longer  in  doing.  By  too  rapid  boiling,  not  only  is  the  meat  rendered 
harder,  hut  much  of  its  savoury  juices  are  thus  evaporated  and  lost.  The  great  art  in 
boiling,  therefore,  for  economy  and  good  cooking,  is  to  keep  the  Mater  jn.it  nnder  the 
boiling  point;  and  after  it  once  boil.s,  it  is  amazing  how  little  fuel  will  elfcct  this:  all 
beyond  that  is  waste. 

4647.  Large  joints  of  meat,  as  rounds  of  beef,  hams,  legs  of  mutton,  &c.,  are  best  boiled 
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m  a  copper,  or  some  vessel  over  a  closed  fire-place,  as  it  is  easier  to  regulate  the  heat  in 
this  manner  than  with  a  kitchen  range ;  on  this  account,  boiling  by  means  of  steam  is 
advantageous  for  economy.  In  boiling  in  water  it  is  sufficient  if  the  joint  be  quite  covered 
with  it ;  there  is  nothing  gained  by  a  larger  vessel ;  indeed,  when  that  is  small,  the  liquor 
becomes  a  kind  of  broth  that  may  be  useful.  As  the  water  wastes  by  evaporation,  it 
must  be  replenished  by  the  addition  of  some  cold  water,  but  better  by  warm  water  if  that is  at  hand. 

4648.  In  giving  directions  for  hading  vegetables,  there  is  sometimes  a  little  confusion, 
some  recommending  soft,  and  others  hard  water.  This  can  only  be  cleared  up  by  attend- 

ing to  the  chemistry  of  the  subject.  Soft  water  has  a  greater  solvent  power  than  hard ; 
and  when  the  object  is  to  extract  the  juices  of  vegetables,  soft  water  must  be  used  ;  as,  for 
instance,  in  the  making  of  tea  or  barley-water ;  but  when  the  juices  are  not  to  be  ex- 

tracted, but  preserved  in  the  vegetable,  then  hard  water  is  proper  enough,  as  containing 
salts  which  lessen  its  solvent  powers ;  accordingly,  we  observe  that  the  cook  throws  a 
handful  of  salt  into  the  water  in  which  she  boils  her  vegetables,  which  has  the  effect, 
although  probably  she  is  not  aware  of  it,  of  making  it  hard.  Vegetables  to  be  digestible 
should  be  well  boiled  ;  and  some  recommend  boiling  them  in  two  waters.  An  analogous 
observation  is  made  in  boiling  meat,  which  is  more  juicy  and  tender  when  hard  water  is 
employed  than  when  soft  is  used,  because  the  solvent  power  of  the  latter  extracts  too 

much  the  juices  of  the  meat.  "With  respect  to  fish,  as  firmness  after  boiling  is  a  desirable quality,  hard  or  salt  water  is  decidedly  the  best ;  and  the  cooks  put  salt  into  the  water,  to 
prevent  the  fish  being  soft. 

4649.  Boiling,  although  the  simplest  mode  of  cooking,  vas  probably  not  the  first  invented.  To  make  water 
hot  enough  for  boiling  requires  vessels  to  contain  it  th.it  will  resist  the  fire.  It  is  remarkable  that  the 
inhabitants  of  the  I'ellew  Islands,  when  discovered  by  Captain  Wilson,  though  they  baked  their  meat  and  fish, were  not  only  unacquainted  with  the  art  of  boiling  food,  but  were  ignorant  that  water  could  be  made  boiling 
hot,  having  no  vessels  in  which  it  could  be  heated.  Some  nations,  as  the  Ksquiin.iux,  have,  however,  found 
out  methods  of  boiling  water  by  hollowing  out  vessels  in  a  natural  substance  called  potstoue ;  and  others  have 
contrived  to  boil  in  wooden  vessels  by  throwing  red  hot  stones  into  the  water. 

Stewing 

4650.  Stewing  differs  from  boiling  in  this,  that  the  heat  is  never  to  be  raised  to  the 
boiling  point,  but  only  to  a  very  gentle  simmering,  with  a  very  small  quantity  of  water. 
Of  course,  it  requires  much  longer  time  to  cook  in  this  manner ;  but  in  stewing,  the 
texture  of  meat  is  rendered  more  tender ;  the  gelatinous  parts  are  more  completely  dis- 

solved ;  and  instead  of  a  considerable  part  going  into  the  water,  as  in  boiling,  the  whole  of 
the  juices  are  preserved  in  the  stew,  which  is  therefore  very  nutritious.  Dr.  Prout  is  of 
opinion,  that  one  of  the  operations  of  the  gastric  fluid  is  not  only  to  dissolve  the  aliment 
taken  into  the  stomach,  but  to  cause  its  combination  with  water  preparatory  to  the  de- 

composition which  it  is  to  undergo,  in  order  to  be  separated  into  those  elementary  prin- 
ciples from  which  new  combinations  are  to  be  afterwards  prepared  by  the  animal  organs  ; 

now  the  process  of  stewing  effects  a  good  deal  of  this,  and  therefore  leaves  less  for  the 
operations  of  the  stomach.  Stewing  is  therefore  found  to  be  not  only  a  very  perfect  mode 
of  cooking,  but  also  very  economical,  because  a  very  small  quantity  of  fuel  properly 
applied,  is  sufficient  to  keep  up  the  simmering  for  a  great  length  of  time.  In  Continental 
cookery,  this  method  is  very  much  practised,  and  some  of  their  contrivances  are  highly 
deserving  of  imitation,  particularly  by  the  working  classes,  and  others  with  whom 
economy  of  fuel  and  time  is  an  object. 

Soup. 

4651.  In  treating,  in  this  place,  on  the  making  of  soup,  it  is  not  our  intention  to  encroach 
upon  the  province  of  the  cook,  to  whom  practical  directions,  in  a  future  part  of  the  work, 
will  be  given  for  preparing  various  dishes  of  this  sort.  Our  object,  at  present,  is  to  con- 

sider it  generally  as  a  particular  mode  of  cooking,  and  cliiefly  to  point  out  some  chemical 
principles  connected  with  it,  which  should  be  understood  by  those  who  are  desirous  of 
examining  the  subject  with  a  view  to  public  objects. 

4652.  Soups  may  be  described  as  decoctions,  more  or  less  strong,  of  animal  and  vege- 
table substances,  generally  of  meat  with  vegetables,  and  seasoned  with  salt,  spices,  &c. 

They  may  be  made  in  an  infinity  of  ways  ;  there  is  no  end  to  the  combinations  of  meat, 
fish,  vegetables,  spices,  and  mucilage,  with  water  ;  but  of  aU  meats  for  making  soup,  beef 
is  esteemed  one  of  the  best. 

In  our  description  of  boiling  and  stewing,  we  stated  that  the  gelatine  of  raw  meat  is 
softened  by  the  heat,  and  is  dissolved  by  the  water ;  but  not  so  the  albumen,  that  being 
insoluble  in  water.  Soup,  therefore,  contains  the  first  of  these  principles,  but  not  the 
latter,  which  remains  attached  to  the  meat.  Iksides  the  gelatine,  soup  made  with  vege- 

tables contains  also  the  soluble  principles  extracted  from  them,  of  which  mucilage  is  the 

most  abundant.  Both  the  gelatine  and  the  mucilage  combine  readily  with  water,  and  like- 
wise with  each  other ;  but  the  fat  of  the  meat,  which  melts  with  the  heat,  will  not,  as  is 
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well  known,  unite  readily  to  water ;  by  means  of  mucOage  or  starchy  matter,  however, 
oil  and  water  are  made  to  unite,  as  happens  in  what  is  termed  by  apothecaries  an  emuhion. 
Thus  almond  emulsion  is  formed  by  beating  up  almonds  with  water  or  some  other  fluid  ; 
the  oil  of  the  almonds  is  made  to  combine  with  the  water  by  means  of  the  mucilage  and 
starch  of  the  almond.  In  the  same  manner,  much  of  the  dissolved  fat  in  soup  is  made  to 
unite,  and  prevented  from  rising  to  the  surface,  by  means  of  thickening  added,  which  con- 

sists of  flour,  rice,  oatmeal,  or  some  such  material,  containing  starch  and  mucilage  ;  and 
thus  a  good  deal  of  the  fat  is  made  to  unite  with  the  soup  ;  what  refuses  to  do  so,  and 
rises  to  the  surface,  should  be  skimmed  off.  Dr.  Kitchener  recommends,  in  order  to  save 
time,  that  the  soup  should  be  made  the  evening  before  it  is  wanted,  and  when  it  is  cold 
the  fat  may  be  removed  from  the  surface,  which,  when  clarified,  is  useful  for  all  the  pur- 

poses of  dripping ;  and  Beauvillier  observes,  that  this  is  the  best  of  all  the  fats  used  for 

4653.  In  making  soup  the  operation  should  be  conducted  very  slowly,  to  give  time  for  the 
above  combinations  to  take  place  ;  and  the  heat  should  always  be  under  the  boiling  point 
of  water,  or  what  is  termed  simmering. 

4654.  //  is  the  opinion  of  physicians,  that  the  nutritive  pmvers  of  sovp  had  been  over-rated 
by  Count  Rumford  and  others,  and  likewise  those  of  jelly  prepared  from  animal  sub- 

stances, which  consists  of  coagulated  gelatine.  A  very  small  quantity  of  solid  gelatine, 
when  dissolved  in  water  and  cooled,  causes  it  to  gelatinise,  or  set  into  a  jelly ;  and  an 
erroneous  estimate  has  been  formed  of  the  strength  of  soups  by  observing  their  forming  a 
jelly  when  cold.  Gelatine  likewise  is  considered  by  Dr.  Prout  and  others  as  less  nutri- 

tive than  albumen  ;  but  it  is  the  fii-st  only  that  is  found  in  soups,  as  we  have  stated  ;  the 
albumen  is  retained  in  the  meat.  Hence  soups,  generally  speaking,  cannot  be  considered 
so  nourishing  to  stomachs  that  can  digest  solid  food ;  but  as  gelatine  can  be  digested  by 
persons  of  weak  stomachs,  who  cannot  take  more  substantial  sustenance  without  incon- 

venience, soups  are  very  proper  for  certain  invalids.  Notwithstanding  these  medical 
opinions,  which  are  no  doubt  correct,  we  have  the  examples  of  France,  Germany,  and 
other  Continental  nations,  as  well  as  Scotland,  in  favour  of  the  nutritive  power  and  whole- 
someness  of  this  Itind  of  cookery,  and  there  is  no  doubt  that  the  converting  a  small  quan- 

tity of  animal  food  into  soup  with  vegetables  is  by  far  the  most  economical  way  of  using 
it ;  and  it  is  to  be  wished  that  the  strong  prejudice  that  prevails  in  England  against  it, 
particularly  among  the  working  classes,  was  removed. 

4655.  Tlie  bouillon  of  France  is  a  kind  of  soup  or  stew,  well  known  to  every  family  there 
by  the  termpo*  au  feii,  and  forms  the  dinner,  and  often  the  breakfast,  of  a  large  proportion 
of  the  inhabitants  of  Paris.    The  manner  of  preparing  it  is  as  follows : — An  earthen  pot, 

with  a  cover,  called  a  marmite  {fig.  627.),  is  provided,  made  to  hold 
from  one  to  seven  pounds  of  meat.  A  sufficient  quantity  of  lean 
meat  (bceuf  maigre),  usually  part  of  the  leg  or  shoulder,  according 
to  the  family,  is  put  into  this  vessel,  which  is  then  filled  up  with 
cold  water,  say  about  five  pints  of  water  to  one  pound  and  a  half  of 
meat.  The  pot  is  then  placed  on  the  hearth  close  to  the  wood 
fire,  and  generally  upon  the  hot  ashes.  When  it  begins  to  simmer. 

Fig.  627.  or  boil  gently,  the  scum  which  is  thrown  up  is  carefully  removed 
from  time  to  time  with  a  spoon,  which  requires  three-quarters  of  an  hour  before  the  whole 
is  thrown  up,  and  the  meat  and  water  cleansed  from  every  impurity.  A  carrot,  half  a 
parsnip,  a  turnip,  an  onion,  a  little  celery,  or,  in  short,  any  vegetables  in  season,  are  then 
added,  together  with  salt  and  spice.  After  these  additions,  the  pot  remains  covered  at 
the  fire,  and  is  kept  just  simmering  for  six  hours  more,  hot  water  being  supplied  in  the 
room  of  what  is  evaporated.  Length  of  time  appears  to  be  essential  to  the  perfection  of 
this  soup  ;  and  all  who  are  acquainted  with  French  soups  acknowledge  their  excellence. 

4656.  Soup  can  be  made  from  bones  alone  ;  and  though  this  information  may  not  be  of 
much  importance  in  English  domestic  economy,  where  it  is  seldom  practised,  still  it  is  an 
interesting  subject,  and  some  useful  application  may  be  made  of  it  in  certain  situations. 
The  composition  of  bone  has  been  described  in  Book  VII.  Chap.  II.,  as  consisting  of  a 
solid  form  of  certain  earthy  salts,  chiefly  phosphate  of  lime,  inclosing  a  little  cartilage 
and  abundance  of  gelatine. 

4657.  Cold  water  has  scarcely  any  action  on  bone;  but  by  maceration  in  water  a  long 
time,  the  texture  becomes  more  loose  and  open,  and  the  gelatinous  part  becomes  gradually 
softened. 

4658.  Boiling  water  acLi  considerably  upon  ione,  when  reduced  to  small  pieces  by  rasping 
or  bruising.  The  first  effect  is  to  dissolve  and  separate  the  natural  oil,  which  rises  to 
the  top,  and  when  cold,  concretes  to  a  stiety  fat.  The  water  dissolves  a  portion  of  the 
gelatine,  which  composes  a  very  considerable  part  of  the  substance  even  of  the  driest  and 
most  compact  bones. 

M.  Pelletior  iiuiile  somo  .iiicur.itc  nxprrhncntpi  nil  tliis  Bubjcct.  He  m.iccratrd  six  pounds  of  dry  bone 
ahavings,  procured  at  the  button-moulu  iiiakera,  fur  twudnys,  in  cold  water,  and  then  boiled  tliem  fur  nine 
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hours  in  twenty-four  quarts  of  water.  The  produce  was  a  very  strong  clear  jelly  ;  and  at  the  bottom  of  the 
vessel  was  an  earthy  residue.  By  subsequent  boiling,  the  jelly  became  so  stiff  when  cold  as  to  bear  being  cut 
U|)  into  firm  lices,  which,  when  hung  up  on  strings  in  the  air,  dried  in  a  fortnight  into  glue  of  a  good  quality. 
The  dried  glue  weighed  fifteen  ounces  and  a  half.  Fifty  pounds  of  ivory-shavings  gave  nine  pounds  and  a  half 
of  clear  glue.  These  facts  are  sufficiently  known  to  many  practical  economists  who  are  in  the  habit  of  pre- 

paring jellies  from  ivory  turnings  and  shavings;  and  it  Is  a  matter  of  common  observation  that  bones  con- 
tribute, when  boiled  with  meat,  or  in  soup  or  gravies,  to  the  richness  of  the  liq\ior ;  but  it  is  not  commonly 

known  how  much  gelatine  may  be  extracted  from  all  bones,  even  the  hardest  and  driest.  This  gelatine, 
when  dried,  may  be  preserved  unchanged  for  years. 

The  quantity  of  jelly  is  much  increased  by  giving  the  water  by  which  it  is  extracted  a  higher  degree  of  heat 
than  the  boiling  point ;  or  by  reducing  the  bones  to  a  fine  powder,  and  using  repeated  coction  and  pulverisa- tion. 
The  former  method  was  used  by  Papin  in  his  digester ;  the  latter  mode  was  brought  into  notice  by  M. 

Proust.  No  method  extracts  the  jelly  so  completely  as  long  boiling  in  Papin's  digester  with  a  very  great heat ;  but  the  jelly  which  remains  in  the  water,  and  the  oil  which  swims  on  the  top,  are  found  to  have  ac- 
quired a  burnt  unpleasant  taste.  The  method  of  Proust  is  preferable ;  chop  the  bones  into  small  pieces, 

and  extract  the  fat  in  the  way  mentioned  above  ;  then  dry  the  bones,  and  powder  thera  by  some  pretty  strong 
mechanical  power ;  boil  them  with  about  ten  times  their  weight  of  water  for  some  hours,  till  half  the  water 
is  wasted,  more  or  less,  according  to  the  kind  of  bone,  the  joint  and  thick  bones  making  a  richer  jelly  than 
the  thin  bones.  This  proportion  of  water  is  sufficient  to  leave  a  jelly  of  about  the  same  richness  as  would  be 
produced  by  one  ounce  of  portable  soup  dissolved  in  tliirty-one  ounces  of  water.  The  extraction  is  much 
assisted  by  using  a  close  lid,  but  not  fastened  down  as  in  a  digester  :  uncooked  bones  are  here  understood. 
The  bones  of  boiled  meat  still  contain  a  great  deal  of  nutriment ;  but  roasting  readers  them  unfit  for  this 
purpose. 

'IG.'iO.  The  extraction  of  the  gelatine  from  bones  is  now  performad  in  France  by  another  process  ;  namely,  by dissolving  all  the  earthy  salts  Liy  an  acid,  leaving  the  whole  of  the  gelatine.  When  bones  are  steeped  in  di- 
luted acid,  as  tlie  muriatic,  a  slight  effervescence  is  perceived,  and  they  are  rendered  soft  and  flexible  by  the 

gradual  aljstraction  of  the  earthy  basis,  or  skeleton,  which,  we  have  said,  is  chiefly  phosphate  of  lime,  that 
becomes  dissolved  in  the  acid.  The  residue  is  a  spongy  substance  retaining  the  form  of  the  bone,  and  consists 
of  the  gelatine  and  cartilage  wliich  had  originally  filled  up  all  the  minute  cavities  of  the  twne.  Nearly  the 
whole  of  this  may  be  dissolved  in  boiling  water,  and  yields  a  solution  possessed  of  all  the  properties  of  gela- tine. The  cartilage  which  remains  undissolved  by  the  water  appears  identical  with  coagulated  albumen,  or 
white  of  egg. 

A  very  nutritive  kind  of  ship's  biscuit  has  been  made  of  this  gelatine  and  flour. 
4660.  Soup  made  of  gelatine  from  bones  was  used  some  years  ago  in  the  hospitals  of 

Paris  ;  and,  notwithstanding  the  public  opinion  against  it,  was  said  to  be  sufficiently 
wholesome  ;  but  of  late  its  character  has  declined,  and  it  is  not  considered  nearly  so 
nutritive  as  soup  made  in  the  ordinary  way  from  meat.  In  fact,  as  has  been  stated,  gela- 

tine has  of  itself  but  little  nutritive  power  ;  and  it  was  owing  to  this  having  been  over- 
rated, that  many  errors  respecting  soup  were  propagated.  We  are  the  more  desirous  of 

pointing  out  the  inferiority  of  this  preparation  of  soup,  lest  any  persons  connected  with 
public  establishments  might  entertain  erroneous  views  on  this  subject. 

CHAP.  m. 

CULINARY  APPARATUS. 

Sect.  I. 

FIRE-PLACE. 

4661.  In  considering  the  apparatus  necessary  for  cooking,  om*  first  attention  is  neces- 
sarily directed  to  the  fire-place. 

The  usual  form  of  the  fire-place  of  a  kitchen  in  the  towns  of  England  about  fftij  years  ago 
was  that  of  a  very  large  open  cliininey 

"  ■  {fig.  628.,)  in  which  was  a  very  strong iron  grate  for  the  fire,  called  a  range  ; 
the  throat  of  this  chimney  was  enor- 

mously large,  and  the  consumption  of 
fuel  immense.  To  support  kettles  over 
the  fire  in  boiling,  a  crane  was  placed, 
moveable  upon  a  centre,  to  which  the 
vessels  were  suspended  by  iron  hooks 
that  were  made  to  lengthen  and  shorten 
to  keep  them  near  or  farther  from  the 
fire  :  afterwards,  to  economise  fuel,  the 

front  bar  of  the  range  was  made  to  fold  down  ;  and  moveable  iron  cheeks  were  added, 

to  reduce  or  enlarge  the  fire  by  winding  them  with  a  rack  and  pinion  :  also  a  little  trivet 

was  placed  upon  the  upper  bar,  to  support  a  tea-kcttle  or  other  small  vessel.  The 
consumption  of  coals,  with  all  these  improvements,  was  still  very  great;  not  only  in 
large  establishments  wlieie  much  cooking  was  done,  but  likewise  in  families  of  the 
middle  class,  where  economy  is  more  an  object.  When  stewing,  or  what  are  termed 
tnade  dishes  were  required,  charcoal  stoves  were  used.  These  are  small  square  pits  sunk 
in  a  mass  of  brickwork,  generally  at  the  side  of  the  chimney  breast,  in  which  lighted 
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charcoal  was  put,  and  over  which  the  stew-pans  wore  placed  on  trivets.  As  there 
were  no  tlues  to  carry  off  the  noxious  gas  disengaged  from  the  burning  charcoal,  the 
kitchens  were  rendered  very  uncomfortable,  and  likewise  unhealthy,  when  stewing 
was  much  employed  ;  and  as  the  deleterious  nature  of  these  charcoal  vapours  was  not 
generally  understood,  no  precautions  were  taken  to  guard  against  their  bad  effects. 

46G2.  Such  was  the  Eiu/Iinh  kitchen  ivhen  Count  llum/ord  directed  the  public  iittentiim  to 
the  enormous  and  useh'ss  expenditure  in  fuel,  as  well  as  to  other  matters  connected  tvilh  it. 
In  Germany  he  had  been  concerned  in  the  arrangement  of  public  establishments  for  the 

poor,  and  some  of  his  inventions  were  put  in  practice  with  great  success  ;  but  the  difl'erence in  the  modes  of  living  in  that  country  and  in  England  prevented  these  improvements  from 
being  easily  adopted  here,  and  we  have  no  example  in  this  country  of  his  German  kitchens 

described  in  his  "  Essays, "  w  hich  were  convenient  for  the  cook,  and  where  the  economy 
of  fuel  was  carried  to  such  a  degree  as  left  nothing  to  be  desired.  In  consequence,  chiefly, 
of  the  writings  of  Count  Rumford,  and  the  various  culinary  arrangements  fitted  up  in  the 
Royal  Institution,  and  in  other  places,  from  his  plans  and  suggestions,  a  manifest  improve- 

ment has  taken  place  amongst  us  in  this  department ;  and  though  some  of  the  best  of  the 

Count's  ideas  have  been  thwarted  tlirough  the  interested  and  erroneous  views  of  indivi- 
duals, yet  much  good  has  resulted  from  his  philanthropic  and  zealous  endeavours  to  benefit 

society.  A  portion  of  this  good  consists  in  his  having  shown  how  the  principles  of 
science  may  be  applied  with  advantage  to  the  subject  of  a  kitchen,  formerly  considered 
as  beneath  the  attention  of  the  philosopher,  and  abandoned  altogether  to  tradesmen,  whose 
very  limited  education  disqualified  them  from  understanding  this  subject  properly.  Since 
that  tune,  however,  considerable  progress  has  been  made  in  the  fitting  up  of  kitchens,  and 
many  improvements  have  gradually  taken  place  :  our  limits  will  not  permit  us  here  to 
give  their  complete  history,  and  we  must  content  ourselves  with  describing  such  con- 

structions as  are  now  in  general  use. 

4663.  Kitchen  ranye.  One  of  the  improved  liind  now  used  is  represented  in  fy.  629. 
This  grate  contains  a  partition  of  iron,  a,  which  is  moved  by  concealed  rack-work  and  a 
key,  which  goes  into  the  hole  at  this  is  for  the  purpose  of  enlarging  the  fire  when 
roa-stmg  is  to  be  done,  or  contracting  it  when  U\e  cooking  is  finished.  On  the  top  of  this 
partition  is  a  revolving  trivet,  r,  to  hold  a  tea-kettle  or  saucepan  over  the  fire.  The  top 
bar  of  the  grate  folds  down,'\<)  reduce  the  height  of  the  fire  when  necessarv,  and  to  sup- port saucepans  or  boilers.  A  shelf  or  drawer,  d,  below  the  fire,  may  be  pulled  out  to  hold 
the  dripping-pan,  plates,  dishes,  or  anything  where  heat  is  required.  On  one  side  of  the 
fire-bars  is  a  series  of  hooks,  c  c,  which  one  end  of  the  spit  rests  in,  the  other  end  being carried  by  the  chain  coming  up  against  the  upright  round,  fi,  f,  which  is  attached  to  a 
horizontal  piece,  that  can  be  pulled  out  a  little  to  bring  the  spits  nearer  or  farther  from 
the  fire  ;  and  the  hooks  at  the  other  end  are  also  lixed  to  an  upright  bar  that  nuiy  be 
moved  out  in  a  similar  manner.  It  is  scarcely  necessary  to  mention  that  the  spits  are 
carried  round  by  a  jack,  and  liung  at  one  end  by  the  jaek  eliain,  that  works  in  a  grooved 
wheel  fixed  to  the  spit;  and  that  behind  the  spit  is  the  tin  screen  mentioned  -when 
describing  the  process  of  roasting.    ]{y  this  range,  also,  more  than  one  spit  may  he  in 
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action  above  one  another  at  the  same  time.  Besides  the  range  itself,  which  has  been  just 
described,  there  is  now  frequently  attached  to  it  on  one  side  a  boiler,  h,  fixed,  and  forming 
part  of  the  apparatus  :  this  boiler,  extending  along  the  back  of  the  fire  as  well  as  on  one 
side,  being  heated  by  the  fire  in  the  grate,  affords  a  constant  supply  of  hot  water,  which 
is  drawn  off  by  a  stop-cock  with  a  lever  handle.  On  the  other  side  of  the  range  there  is 
an  iron  oven,  heated  by  a  small  fire  below  it,  and  which,  when  well  managed,  serves  to 
bake  pastry,  &c. 

It  must  be  observed,  that  to  bake  well  in  this  oven  it  is  necessary  that  it  shall  be  so 
constructed  that  the  fire  may  circulate  over  the  top  of  the  oven  and  under  the  top  plate, 
as  well  as  round  the  sides  and  back,  in  order  that  the  heat  may  be  thrown  down  upon  the 
things  in  the  oven.  When  the  oven  is  heated  only  on  one  or  two  sides,  and  not  on  the 
top,  it  does  not  perform  nearly  so  well. 

The  boiler  is  supplied  with  water  by  an  oval  aperture  in  the  top,  closed  bj'  a  heavy 
piece  of  cast  iron,  fitting  it  exactly,  and  having  a  projection  on  the  under  side  that  goes 
into  a  groove.  This  groove  is  always  full  of  water  from  the  condensed  steam,  and  the 
water  prevents  any  steam  escaping  from  the  boiler,  for  before  any  can  come  out,  it  must 
make  its  way  through  the  water  in  the  groove,  and  also  be  strong  enough  to  lift  up  the 
cover,  which,  therefore,  acts  as  a  safety-valve.  To  prevent  the  trouble  of  supplying  the 
boiler  every  day  with  water  by  hand,  some  have  it  supplied,  from  a  small  cistern  in  the 
kitchen  with  a  ball-cock. 

With  respect  to  these  range  boilers  it  happens  that  in  a  very  few  years,  according  to 
the  kind  of  water  used,  a  stony  deposition,  of  the  same  nature  as  the  fur  of  a  common 
tea-kettle,  is  formed  in  the  inside  ;  and  this  incrustation,  when  it  arrives  at  a  considerable 
thickness,  impedes  the  boiling  of  the  water  by  its  being  a  bad  conductor  of  heat.  When 
this  happens,  the  top  of  the  boiler  must  be  taken  off,  and  the  hard  incrustation  cut  off  with 
a  chisel.  If  suffered  to  remain,  not  only  would  the  water  boil  slowly,  but  the  boiler,  by 
getting  red  hot,  would  soon  be  burned  out.  The  best  way  is  every  three  or  six  months  to 
clean  off  the  incrustation  by  scraping,  while  it  is  so  thin  as  to  scale  off. 

The  boilers  which  extend  at  the  back  as  well  as  the  side  of  the  fire,  as  represented  in 
fig.  629.,  called  by  ironmongers  Z  boilers,  are  difiicult  to  get  at  to  clean,  and  indeed  cannot 
be  cleaned  effectually  through  the  opening  usually  left :  in  consequence  of  which  they 
frequently  burn  out  at  some  place  and  give  way.  Some,  therefore,  prefer  having  the  boiler 
at  the  side  only  of  the  fire,  and  fasten  on  the  top  of  it  with  screws,  which,  being  easily 
taken  out,  admit  free  access  to  the  interior ;  others  omit  the  oven,  and  make  the  boiler 
extend  to  both  sides  of  the  range,  as  well  as  at  the  back,  in  which  the  cleaning  out  of  the 
boiler  is  more  easily  effected  by  an  opening  on  each  hob. 

The  doors  of  the  fire-place  for  the  boiler  and  oven  ought  to  fit  very  close  ;  and  there 
I  1     should  be  a  register  in  the  ash-pit  doors,  which  are  best  made  in  the  form 
x^^l  shown  in.^<7.  629.,  by  which  a  very  small  quantity  only  may  be  admitted  :  this 
(  fflS/r-^  register,  which  has  been  long  used,  is  much  better  than  some  now  employed, 
nML         as  at  fig.  630.,  where  a  circular  opening  is  closed  by  a  flat  plate  made  to  move 

I  5^  screw. 
Fig.  630.  Other  range  ovens  are  heated  only  by  the  fir^  in  the  range,  without  any 

below  it,  as  in  fig.  631.,  where 
there  is  a  narrow  aperture  in 
the  side  of  the  grate,  by  which 
the  smoke  and  heat  are  al- 

lowed to  pass  beneath  the 
bottom  of  the  oven,  in  the 
direction  of  the  arrows, 
thence  round  the  side  fur- 

thest from  the  fire,  and  over 
the  top,  then  lastly  into  the 
chimney  flue,  there  being  a 

damper,  b,  to  regulate  the 
draught.  Below  the  oven  is 
an  aperture  to  clean  the  flue occasionally. 
In  other  raiiges,  again, 

there  is  no  circulation  round 
the  oven,  which  is  heated 

only  by  the  fire  in  the  range 
on  one  side  of  the  oven,  as- 

sisted by  a  mass  of  iron  that 
lies  in  the  fire  and  communi- 

cates between  it  and  the  in- 
side of  the  oven,  thus  afiford- 
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ing  a  certain  quantity  of  heat  to  the  latter  by  conducting  it  from  the  fire :  in  these  ovens, 
though  there  is  no  circulation,  there  is  a  cavity  left  all  round  the  side  farthest  from  the  fire 
and  the  back,  by  the  bricklayer  in  setting  them,  which  prevents  the  heat  from  being  ab- 

sorbed by  the  -svalls.  But  this  last  kind  of  ovens,  without  any  circulating  tlue,  do  not  perform 
nearly  so  well,  although  some  ironmongers  assert  they  do,  as  where  the  flame  and  smoke 
pass  all  round.  Very  small  kitchen  ranges  sometimes  have  an  oven  and  side  boiler,  both 
heated  by  tlie  fire  in  the  middle,  without  the  boiler  extending  along  the  back  of  the  fire  ; 
but  such  a  range  cannot  have  a  partition  to  wind  up  to  reduce  the  size  of  the  fire,  as  the 
latter  must  come  up  to  both  oven  and  boiler  ;  these  cannot  be  expected  to  act  so  well  j 
but  tliey  are  useful,  and  much  cheaper. 

It  is  a  good  method,  though  seldom  practised,  to  have  the  side  of  the  oven  next  the 
fire  made  of  double  iron,  with  half  an  inch  between  the  plates,  to  prevent  the  too  violent 
heat  on  that  side.  By  a  late  improvement,  the  shelves  in  the  oven  are  made  circular  and 
to  revolve,  so  that  the  different  sides  of  the  dishes  placed  upon  them,  can  be  presented  in 
rotation  to  the  hottest  part.  This  is  shown  in  fig.  631.,  where  the  door  is  left  out  to  display 
the  shelves. 

4G64.  In  verji  large  kitchens,  where  a  great  deal  of  cooking  is  performed,  the  range 
is  usually  made  of  much  larger  size,  and  the  bars  are  of  great  strength.  The  boiler  is 
likewise  made  of  wrought  iron  instead  of  cast,  for  greater  strength  and  durability,  and 
placed  at  the  back  of  the  fire  only,  whence  they  are  termed  back  boilers  (see  fig.  632.).  A 

pipe  from  the  boiler  conveys  water  from  it,  and  it  is  kept  full  from  a  supply  cistern.  A 
man-hole  for  cleaning  it  out  frequently  is  provided  at  the  top,  which  is  secured  from  the 
steam  coming  out,  by  an  arch  of  iron,  and  a  screw  and  nut.  There  are  two  winding  up 
partitions  for  reducing  or  enlarging  the  fire.  The  kitchen  fender  is  made  of  strong  iron, 
with  a  flat  double  bar  on  the  top  ;  and  sometimes  there  is  a  pit  below  the  grate  for  the 
ashes,  covered  by  a  grating  to  separate  the  cinders. 

4665.  It  is  commonly  stated  bi/  ironmongers  that  ranges  of  this  kind  with  boiler  and  oven 
perform  tlie  operations  of  boiling  and  baking  ivil/wut  any  additional  expense  or  consumption 
of  fuel.  This  statement  is  absurd.  The  large  quantity  of  iron  in  the  range,  and  the 
water  in  the  boiler,  absorb  heat  from  the  fire;  and  therefore,  with  such  appendages  to  the 
grate,  there  must  be  a  certain  loss  or  extra  expenditure  of  heat  absorbed,  which  can  only 
be  supplied  by  more  fuel  than  would  otherwise  be  necessary :  but  in  many  cases  that  loss 
is  not  to  be  regretted  when  put  into  comparison  with  the  advantage  and  great  convenience 
of  having  hot  water  always  at  hand  without  any  trouble,  together  with  a  hot  oven,  either 
to  bake  in  or  to  keep  things  warm.  The  boiler  will  even  retain  its  heat  in  a  considerable 
degree  for  several  hours  after  the  fire  is  extinguished.  These  improved  modern  ranges 
are  sold  at  various  prices,  according  to  their  size,  quality,  and  strength,  from  two  or  three 
pounds  to  eight,  ten,  or  fifteen. 
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Fig.  633.  represents  the  kitchen  fire-place  at  the  City  of  London  Chib  House  in  Broad 
Street.  Here  there  is  one  of  the  largest  chass  of  ranges,  with  a  back  boiler,  and  a  smoke 
jack  which  turns  six  spits  occasionally,  a,  the  fan  wheel  of  the  smoke  jack,  in  dotted 
lines,  is  behind  the  chimney  breast  in  the  flue  of  the  chimney;  h  is  a  box  inclosing 
two  bevel  wheels,  one  horizontal  on  the  axis  of  the  fan,  and  connected  with  another 
one  vertical,  the  axis  of  which  comes  through  the  chimney  breast,  and  has  on  it  another 
vertical  wheel,  c,  the  latter  turning  two  bevel  wheels,  d  and  c,  which  are  fixed  on  the 
long  axis  f  (/  that  extends  across  the  chimney,  and  which,  of  course,  is  made  to  revolve. 
On  both  ends  of  this  axis  is  a  grooved  cylinder,  in  the  grooves  of  which  are  chains  to  go 
down  to  the  grooves  of  the  wheels  attached  to  the  spits.  In  the  woodcut,  two  only  of  the 
chains  are  represented  in  action:  the  rest  are  only  partly  shown  hanging  down  perpen- 

dicularly, to  prevent  crowding  the  figure.  Besides  these  parts,  there  is  on  the  same  axis 
f  g.  two  more  bevel  wheels,  h  and  which  turn  two  smaller  ones,  k  and  /,  the  axes  of 
which  are  vertical,  and  have  on  them  universal  joints,  m  and  n.  These  last  are  called  by 
the  cooks  danglers,  and  their  use  is  to  turn,  by  means  of  another  wire  and  hook,  any  smaller 
articles  that  may  require  to  be  roasted,  and  for  which  spitting  may  not  be  convenient: 
the  motion  of  these,  of  course,  will  be  vertical,  as  when  meat  hangs  by  a  string  or  bottle 
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jack.  The  supports  for  the  spits  op,  gr,  st,  are  not  attached  to  the  range,  as  in  smaller 
ranges,  but  are  inserted  in  two  upright  standards  which  are  fixed  in  masses  of  iron  at  the 
bottom,  ?(,  which  can  be  moved  farther  out  or  nearer  to  the  fire:  the  supports  also, o,/),  q, 
&c.  can  be  raised  or  lowered.  One  end  of  the  spit  acts  against  an  iron  pin,  and  the  other 
lies  in  a  semicircular  notch,  v  is  the  large  dripping-pan  with  its  ladle  for  basting,  having 
a  very  long  handle  to  enable  the  cook  to  baste  without  being  exposed  to  so  fierce  a  heat 
as  proceeds  from  this  range,  which  is  usually  quite  filled  with  a  dense  fire,  w  is  a  back 
boiler  of  wrought-iron,  from  which  a  pipe,  x,  proceeds  to  carry  hot  water  to  the  baths  near 
the  bed-rooms  in  the  upper  stories,  the  boiler  being  supplied  with  cold  water  by  another 
pipe  from  the  high-service  cistern.  In  the  range  are  two  winders  for  contracting  the  fire, 
but  which  in  this  place  are  never  used,  because  the  fire,  being  constantly  wanted,  is  kept 
up  till  the  evening,  when  it  is  suffered  to  go  down,  and  is  then  smothered  with  the  ashes. 
Coke  alone  is  the  fuel  employed,  which  makes  a  very  bright  and  hot  fire.  In  some  other 
large  ranges,  as  that  in  Buckingham  Palace,  which  is  of  the  same  construction,  coke  only 
is  employed,  requiring  no  renewal  for  the  whole  day. 

4666.  More  examples  of  kitchen  ranges  will  be  given  in  Chap.  IV. 

Sect.  II. 

APPARATUS  FOK  BOASTING. 

4667.  Roasting  is  probably  the  most  ancient  mode  of  cooking,  and  it  was  at  first  per- 
formed in  the  open  air,  by  means  of  large  fires,  the  waste  of  fuel  being  immense;  a 

circumstance  frequently  of  little  consequence  in  countries  where  wood  can  be  always  had 
by  the  trouble  of  only  gathering,  and  where  sometimes  the  consumption  of  it  is  rather  an 
advantage  than  inconvenience.  But  in  colder  countries  where  fuel  is  scarcer,  the 
operation  is  performed  in  the  house  ;  and  in  the  oldest  kitchens,  from  the  size  of  the  fires 
used  in  them,  it  would  seem  as  if  the  original  process  had  been  partly  imitated. 

4668.  "  III  olden  time"  says  Aubrey,  "  the  poor  boys  did  turn  the  spits,  and  licked  the 
dripping-pan,  and  grew  to  be  lusty  knaves."  Even  dogs  were  sometimes  taught  to  per- 

form this  tedious  operation.  Afterwards  the  science  of  mechanics  was  called  into  request, 
sxndi  jacks  were  invented.  At  present,  there  are  two  principal  kinds  of  these  in  common 
use,  wind-up  jacks  and  smoke-jacks. 

4669.  The  common  wind-up  kitchen  jack,  moved  by  a  weight,  is  constructed  in  the  follow- 
ing manner :  a,  fig.  634.,  is  a  barrel,  round  which  is 

coiled  a  line  of  considerable  length,  and  having  one 
end  fastened  to  a  compound  pulley,  b  c,  containing 
three  or  four  sheeves,  to  which  is  appended  a  weight, 
which,  by  descending  slowly,  moves  the  barrel  round 
with  the  proper  velocity.  This  weight  and  pulley  is 
usually  kept  outside  the  kitchen,  the  line  passing 
through  a  hole  in  the  wall.  An  endless  chain  passes 
round  the  barrel,  a,  and  the  spit,  h,  which  last,  of 
course,  turns  with  the  same  velocity  as  the  barrel. 
To  render  the  motion  equable,  and  to  prevent  the 
jerks  that  would  take  place  should  the  meat  not  be 
spitted  quite  equally,  a  fly,  g.  is  attached  to  the  ma- 

chine, to  effect  the  motion  of  which  a  wheel  with 
teeth,  o,  is  fixed  upon  the  barrel,  and  the  teeth  work 

in  a  screw  fixed  on  the  upright  axis  of  the  fly.  When  the  weight  has  descended  as  far  as 
it  can,  it  is  again  wound  up  by  a  handle  placed  upon  the  square  end  of  the  barrel  spindle  : 
but  the  machine  should  be  so  calculated  that  it  should  not  be  necessary  to  wind  it  up 
during  one  roast.  The  length  of  time  it  may  go  without  winding  may  be  increased  by 
the  system  of  pulleys,  or  by  causing  the  weight  to  descend  into  a  small  well  formed  for 
it.  Servants  object  much  to  the  trouble  of  winding  up  this  jack,  little  as  that  trouble  is ; 
and  hence  smoke-jacks  are  sug'ered  to  supersede  them,  notwithstanding  their  simplicity, and  being  less  apt  to  be  out  of  order. 

4670.  The  smoke-jack,  invented  to  obviate  the  trouble  of  winding  up  the  common  jack 
I  moved  by  weights,  consists  of  a  horizontal  wheel  filled  with  spokes  or  radii  of  metal, 
I  placed  obliquely,  in  the  same  manner  as  the  sails  of  a  windmill  or  the  little  circular  ven- 
itilators  sometimes  seen  in  windows,  and  turned,  like  them,  by  the  current  of  air  striking 
I  upon  them.  This  wheel  is  fixed  in  the  inside  of  the  flue,  and  the  motion  of  its  axis  is 
(easily  communicated  to  another  wheel,  to  which  is  attached  a  chain  that  goes  over  one 
(fixed  to  the  spit.    A  very  complete  smoke-jaek  is  represented,//,!/.  6.33. 

Notwithstanding  that  Count  Huniford  long  ago  pointed  out  the  waste  of  fuel  occasioned 
'by  the  employment  of  this  machine,  it  continues  to  be  as  great  a  favourite  as  ever.  He 
j  justly  remarks,  that,  to  cause  the  smoke-jack  to  go  round  with  sufficient  force  to  carrv 

3  G  ' 

ng.  634 
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with  it  its  load  of  meat,  it  is  frequently  necessary  to  make  a  greater  fire  than  the  mere 
roasting  and  other  cooking  requires ;  hence  it  is  very  expensive  ;  and  that,  besides,  it  is 
very  liable  to  be  out  of  order,  and  is  difficult  to  be  got  at  -when  it  requires  cleaning ;  added 
to  ■which  it  is  not  unfrequently  the  cause  of  smoke ;  and  its  situation  prevents  that 
cure  for  smoky  chimneys  which  Count  Rimiford  recommended  as  the  most  effectual. 
That  the  smoke-jack  increases  the  draught  of  the  chimney,  as  some  ironmongers  pretend, 
is  a  statement  almost  too  ridiculous  to  be  seriously  refuted.  The  assertion  that  all  the 

fire  that  is  required  to  make  a  smoke-jack  perform  properly 
would  be  necessary  in  the  kitchen  for  other  purposes,  and  con- 

sequently that  they  occasion  no  additional  expense  of  fuel  in 
roasting,  is  very  incorrect,  though  a  small  fire  will  make  it  turn 
when  not  loaded  with  the  spit. 

4671.  To  increase  the  effect  of  the  fire  upon  the  meat  in  roasting, 
as  well  as  to  prevent  the  radiant  heat  from  incommoding  the 
kitchen,  a  screen,  fig.  635.,  is  always  placed  before  the  fire,  lined 
within  with  tin  plate.  This  is  now  generally  furnished  with 
shelves  to  place  plates  and  dishes  upon  to  warm,  or  to  keep  the 
meat  hot  until  it  is  wanted.  On  the  back  of  the  screen  are  sliding 
doors  for  taking  out  the  dishes. 

4672.  The  heat  from  very  large  ranges  would  be  intolerable  to  the  cooks,  were  it  not  for 
the  screens  which  are  placed  before  them.  Fig.  636.  represents  that  of  the  City  Club 
House  on  the  side  next  the  fire.  It  is  about  seven  feet  high,  lined  with  tin  plate,  and  has 
shelves  on  the  side  next  the  fire  to  place  dishes  with  meat  on  to  keep  hot ;  doors  on  the 
back  give  access  to  the  dishes.  It  is  a  great  improvement  to  shut  in  also  the  ends  by 
folding-doors,  thus  entirely  enclosing  the  fire-place.  By  this  means  the  greatest  part  of 
the  radiant  heat  of  the  fire  is  stopped  from  coming  into  the  kitchen.    In  the  woodcut 

Fig.  635. 
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Fig.  637. 

Fig.  638. 

the  doors  on  the  nearest  side  are  supposed  to  be  removed  to  show  the  screen ;  they  are 
only  opened  when  the  cooks  wish  to  look  in. 

4673.  The  bottle-jack  and  niche  screm.  Jig.  637.,  when  well  made,  is  often  a  useful  sub- 
stitute for  the  spit.  It  consists  of  a  spring  inclosed  in 

a  brass  cylinder,  and  requires  winding  up  every  time  it 
is  used  ;  the  joint  is  fixed  to  an  iron  suspended  from 
the  cylinder  containing  the  spring,  and  this  is  usually 
fastened  to  a  niche  made  of  tin,  which  serves  to  reflect 
much  heat  that  assists  in  the  roasting.  At  the  bottom, 
on  a  stand,  is  a  small  dripping-pan  or  well  to  collect  the 
gravy.  This  apparatus  is  capable  of  roasting  a  tolerably 
large  joint ;  but,  if  the  joint  be  small  and  light,  a  weight 
of  cast-iron,  b,  is  necessary  to  be  attached,  to  make  it  turn 
more  steadily.  Some  of  these  are  made  to  go  two  hours 
without  winding. 

Some  cooks  say  that  the  bottle-jack  is  best  used  without 
the  screen,  or  only  one  of  the  common  kind,  when  the 
fire  is  large ;  for,  with  its  own  niche  screen,  the  reflection 
is  so  powerful,  that  the  meat  is  apt  to  be  dried  up  too  fast. 
The  whole  apparatus  is  extremely  useful  where  the  eco- 

nomy of  fuel  is  to  be  much  regarded ;  for  it  will  roast 
very  well,  with  attention,  when  placed  before  a  very  small 
fire,  so  that,  with  it,  there  is  never  any  occasion  for  a 
large  fire  in  the  range ;  and  therefore  it  is  much  used  in 
small  families. 

4674.  An  improved  spring  jack  for  roasting,  fig.  638.,  has  lately  appeared,  in  which  the 
meat  is  fixed  on  a  spit  lying  horizontally  in 
the  usual  manner.  A  box  on  the  top  con- 

tains the  spring,  which  carries  round  a  wheel 
on  the  front ;  round  this  an  endless  chain 

passes  over  two  pulle3's  to  the  spit,  which 
goes  through  on  the  side  of  the  tin  screen. 
15y  means  of  several  holes,  and  shortening 
or  lengthening  the  chain,  the  height  of  the 
spit  can  be  adj  usted  ;  and  there  is  a  fly-wheel 
to  regulate  the  motion. 
We  should  not  omit  the  humble  string 

and  weight,  fig.  639.,  by  means  of  which 
many  a  small  joint  or  piece  of  meat  is 

—  ,— — -"Xl  I  ''Ousted  by  the  simple  twisting  and  untwist- 
j-7  ̂ I3J  '        of  a  worsted  string  :  c  is  a  tin  box  filled with  some  heavy  substance,  and  costs  only 

sixpence.  This  will  roast  about  six  or  eight 
pounds  of  meat,  and  two  smaller  hooks  are 

added  for  less  articles.  The  only  objection  is  the  attention  necessary,  as  the 
string  requires  a  slight  twist  every  five  minutes.  P'l!-  S39. 

Roasting,  as  it  is  usually  conducted  on  a  spit  before  a  kitchen  range,  consuvies  more  fuel 
than  all  tlie  other  modes  of  cooking ;  and  it  was  from  this  circumstance  that  Count  Rumford 
was  induced  to  tui'n  his  attention  to  the  means  of  economising,  without  injuring  the  per- fection of  the  roast. 

4675.  One  of  the  principal  inventions  which  he  brought  to  England  in  1795  was  a  method 
of  dressing  meat  at  that  time  unknown  here,  by  which  it  could  be  roasted  quite  as  well  as 
is  usually  done  before  a  large  open  fire  in  a  kitchen  range,  by  shutting  it  up  in  an  appa- 

ratus somewhat  resembling  an  oven  that  required  only  a  very  small  quantity  of  fuel  to 
heat  it,  with  the  advantage  of  a  great  saving  of  trouble.  Every  nice  palate  can  distin- 

guish between  meat  baked  in  a  common  oven,  and  that  which  has  been  roasted  before  an 
open  fire ;  but  the  Riinford  roaster  completely  annihilated  this  dilFcrence,  and  no  one 
could  distinguish  between  a  joint  properly  cooked  in  this  machine,  and  one  done  before  a 
range.  In  consequence,  not  only  hundreds,  but  thousands,  of  Rumford  roasters  were 
made,  and  employed  in  English,  Scotch,  and  Irish  kitchens  ;  and  it  was  universally  allowed 
that  they  entirely  answered  the  desired  object. 

4676.  The  original  Rumford  roaster  was  a  cylinder  of  sheet  iron  laid  horizontally,  and 
set  in  brickwork,  with  a  small  closed  fire-place  below  it,  the  smoke  and  flame  passing  all 
round  the  cylinder,  and  then  descending  some  way  before  it  passed  off  into  the  flue.  In  the 
interior  there  is  a  dripping-pan,  placed  upon  two  long  sliders,  forming  a  kind  of  sledge 
which  can  be  drawn  out  and  pushed  into  the  roaster.  In  this  dripping-pan  a  sort  of  gridiron 
is  placed,  on  which  the  meat  is  laid  ;  and  a  little  water  is  put  into  the  pan,  on  wliicli  the 

3  G  2 



820 GENERAL  ARRANGEMENT  OF  A  KITCHEN. 
Book  XL 

melted  fat  falls,  and  is  thus  prevented  from  being  burned ;  or,  sometimes,  an  inner  pan  is 
put  over  the  water,  and  receives  the  fat,  which,  in  that  case,  will  not  mix  with  it,  nor  yet 
be  burned,  because  the  water  cannot  be  heated  higher  than  the  boiling  point,  which  is  not 
enough  to  burn.  It  might  be  supposed  that  water  thus  placed  within  the  roaster  would 
have  the  effect  of  making  the  meat  sodden,  from  the  steam  ;  but  Count  Rumford  observes 
that  steam  itself  is  always  perfectly  dry,  and  that  it  is  only  when  beginning  to  be  con- 

densed by  cooling  that  it  becomes  moist :  as  it  cannot  cool  inside  the  roaster,  no  such 
condensation  can  take  place;  and,  as  the  dry  steam  will  occupy  the  upper  part  of  the 
roaster,  separate  from  the  air,  it  can  have  no  eifect  in  rendering  the  meat  moist.  This 
steam,  however,  is  ultimately  carried  off  by  the  steam  tube  at  the  top  of  the  roaster. 

An  essential  part  of  this  machine  is  the  contrivance  by  which  a  stream  of  very  hot  air 
is  made  to  blow  upon  the  meat,  at  a  certain  part  of  the  process,  for  the  pui-pose  of  brown- 

ing it,  and  giving  it  the  taste  peculiar  to  roasted  meat.  In  the  Count's  first  roasters  this 
was  effected  by  means  of  two  tubes  of  iron  placed  a  little  below  the  bottom  of  the  cylinder 
opening  into  the  further  end  of  it,  and  lying  just  above  the  fire  which  played  upon  them 
and  heated  them.  At  the  commencement  of  the  process  of  cooking  meat  with  this  appa- 

ratus, the  outward  ends  of  these  tubes  are  kept  closed  by  stoppers  :  but,  some  time  before 
the  meat  is  done,  the  stoppers  are  taken  out,  and  then  a  strong  current  of  air,  intensely 
heated,  in  passing  through  them,  enters  into  the  inside  of  the  roaster,  blowing  upon  the 
meat ;  this  air  passes  out  through  the  steam  tube,  carrying  with  it  all  the  steam  and  other 
vapour. 

As  these  tubes,  being  exposed  to  a  violent  fire,  were  apt  to  be  destroyed  in  time, 
endeavours  were  made  to  effect  the  same  thing  by  other  means,  which  were  tolerably 
successful.  Instead  of  tubes  lying  over  the  fire,  a  portion  of  the  cylinder  was  devoted  to 
this  purpose,  by  making  a  horizontal  division  near  the  bottom,  and  the  portion  of  the 
cylinder  below  this  served  for  the  hot  air,  the  front  opening  into  this  space  being  closed 
by  a  register.  When  the  roasters  were  afterwards  made  square,  a  still  simpler  method 
was  employed,  which  continues  in  use  among  the  ironmongers. 

4677.  Although  we  have  mentioned  and  described  the  proper  Rumford  roasters,  of 
which  we  have  stated  that  a  great  number  were  executed  and  put  up  about  thirty  or  forty 

years  ago,  and  are  particularly  described  in  the  Count's  "  Essays,"  we  have  avoided 
entering  into  more  details  respecting  them,  because  they  are  no  longer  manufactured  in 
the  original  form,  and  therefore  cannot  be  purchased.  It  would  also  be  very  diflScult  now 
to  find  an  ironmonger  who  could  make  one  correctly,  and  perhaps  scarcely  possible  to 
procure  a  bricklayer  who  could  be  depended  upon  to  put  one  up  without  some  mistake, 
thirty  years  being  sufficient  to  deprive  us  of  those  persons  who  understood  them  in  Count 
Rumford's  time.  We  cannot,  therefore,  recommend  at  present  the  original  Rumford 
roaster,  since,  though  an  admirable  invention,  yet,  if  executed  by  the  present  workmen, 
there  would  be  a  great  chance  of  its  failing  from  some  cause  or  other.  When  the  Rum- 

ford roasters  first  appeared,  many  doubts  were  entertained  with  respect  to  their  efficiency. 
As  the  meat  was  shut  up  in  a  confined  space,  in  an  apparatus  having  the  general  appear- 

ance of  an  oven,  it  was  natural  enough  for  some  to  suspect  that  it  was  rather  baked  than 
roasted ;  and  it  may  be  well  to  mention  that  Dr.  Kitchener,  celebrated  for  his  gastronomic 
acquirements,  appears  not  to  have  been  accurately  informed  on  this  point.  In  his  interest- 

ing work,  entitled  the  "  Cook's  Oracle,"  he  observes,  "  the  machines  the  economical 
grate-makers  call  roasters  are,  in  plain  English,  ovens."  Now,  iron  roasters  are  very 
different  from  iron  ovens  ;  and  both  were  made  and  sold  by  "  economical  grate-makers  ; " 
but  the  only  complete  iron-roaster  is  that  invented  by  Coimt  Rumford,  which  was  exe- 

cuted and' employed  in  the  military  academy  at  Munich  previous  to  1790.  This  date  is 
mentioned  here,  because  some  persons  have,  very  unfairly,  set  up  a  claim  to  the  in- 

vention of  a  roaster  of  the  same  kind,  although  produced  subsequently  to  the  Count's  first 
visit  to  England,  when  he  placed  several  in  public  establishments  in  this  country  ;  and 
one  may  be  still  seen,  though  not  in  use,  in  the  kitchen  of  the  Foundling  Hospital. 

4678.  The  difference  between  an  oven  and  a  roaster  is  tliis  : —  In  the  former  the  meat  is 
shut  up  close  during  the  luhole  operation  of  baking ;  whereas,  in  the  latter,  the  machine  is 
kept  closed  for  a  certain  time  only  after  the  commencement  of  the  operation  ;  but  then,  a 
strong  current  of  very  hot  air  is  admitted  into  the  lower  part  of  the  apparatus,  which, 
after  traversing  below  and  above  the  meat,  is  suffered  to  escape  at  the  top,  carrying  with 
it  the  steam,  and  drying  up  and  browning  the  surface  of  the  meat,  which  thus  does  not 

absorb  those  empyreumatic  particles  that  are  produced  in  baking.  The  effect  produced 
in  a  roaster  is,  in  fact,  exactly  analagous  to  what  happens  in  turning  the  meat  before  the 

fire  ;  for  it  is  to  be  observed,  that  the  meat,  being  i)laced  in  the  roaster  upon  a  grated 

slider  or  drawer,  when  this  is  pulled  out,  it  can  likewise  be  basted.  Many  persons,  in- 
deed, who  had  used  the.se  machines,  considered  the  meat  dressed  in  them  as  peculiarly 

juicy  and  well-tasted.  When  added  to  this,  it  is  considered  that,  instead  of  the  large  clear 
fire  necessary  for  roasting  a  joint  on  a  spit,  two  or  three  pounds  of  coal  will  suffice  with  a 
roaster,  and  that,  instead  of  constant  attendance,  very  little  here  is  necessary  ;  that  in 
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the  processes  all  accidents  by  cinders,  ashes,  or  other  things  falling  into  the  gravy  are  pre- 
vented, and  that,  instead  of  the  kitchen  being  made  very  hot  by  a  large  fire,  the  heat  from 

the  roaster  is  not  even  felt ;  it  is  surprising  that  cooks  have  not  been  delighted  with  an 
invention  that  had  so  many  advantages  in  its  favour.  Nevertheless,  it  must  be  admitted 
that  many  servants  who  know  very  well  how  to  roast  with  a  range  would  be  at  a  loss  at 
first  to  manage  this  machine  properly  :  like  the  use  of  every  new  tool,  they  must  have 
sagacity  and  patience  enough  to  discover  the  best  practice,  or  submit  to  be  taught. 

4679.  Apparatus  of  an  analoyous  hind  are  at  present  made  by  variuus  ironmongers,  and 
termed  roasters,  which,  though  a  departure  from  the  best  construction  of  Count  Rum- 
ford's,  are,  however,  an  imitation  of  them,  and  depend  upon  his  principles  partly  for  the 
advantages  they  possess  over  a  common  oven.  They  are  always  square,  and  of  cast-iron, 
containing  a  great  deal  of  metal,  and  consequently  expensive,  though  durable  ;  and  they 
are  usually  connected  with  some  other  apparatus,  as  a  hot  plate,  liot  closet,  &c.  These, 
in  modem  kitchens,  of  which  we  shall  give  a  few  examples,  are  executed  by  manufac- 

turers in  various  forms,  each  having  his  own  arrangements,  and  are  better  or  worse,  as 
the  makers  are  more  or  less  acquainted  with  the  principles  on  which  they  ought  to  be 
constructed.  Some  of  them,  denominated  roasters,  are  not  so  in  fact,  thei-e  being  no  cir- 

culation of  hot  oiV  within,  and  having  merely  an  aperture  in  the  door  closed  by  a  register, 
which  does  not  answer  the  purpose.  Others  have  been  invented  evidently  without  the 
maker  understanding  the  use  or  intention  of  the  circulation  of  air.  In  short,  as  each 
manufacturer  describes  his  peculiar  machine  as  his  own  invention,  and  as  the  public  has 
no  prototype  to  refer  to  for  comparison,  criticism  is  evaded.  These  machines  really  belong 
to  a  class  which  Count  Rumford  also  invented  and  described  in  his  "  Essays,"  under 
the  name  of  roasting  ovens,  which,  however,  perform  vei^y  tolerabl}%  and  are  much  em- 

ployed at  present,  being  found  extremely  useful  in  economising  both  fuel  and  labour  in 
public  or  large  kitchens. 

Fig.  640.  represents  a  general  section  of  the  roasting  oven  as  it  is  now  usually  executed, 
in  which  many  details  are  left  out,  and  only  suf- 

ficient is  shown  to  explain  the  principle,  abed 
is  the  body  of  the  iron  roaster,  which  is  of  a 
square  form,  larger  or  smaller,  and  set  in  the 
brickwork  with  a  fire,  e,  below  it,  bd  being  the 
front  of  the  roaster.  The  fire  which  burns  on 
the  bars  e  ascends  round  both  sides  of  the  roaster 
in  a  cavity  left  between  it  and  the  brickwork, 
passes  over  the  top  in  a  similar  cavity,  and  then 
descends  by  the  back  of  tlie  roaster  a  b,  in  the 
direction  of  the  arrows,  making  its  exit  by  the 
horizontal  flue,  n,  that  goes  at  last  in  the  perpen- 

dicular flue  to  the  top  of  the  house.  It  is  to  be 
observed  that  the  fire  is  stopped  from  passing  at 
once  into  this  flue  by  the  brickwork,  o.  p  is  the 
fire  door,  which  is  of  iron,  and  kept  shut,  the  fire 
bfing  fed  with  air  from  the  ash-pit,  the  door  of 
which  has  a  regulator.  Within  the  oven  abed 
are  two  shelves,  /,  g,  also  of  iron,  the  lower  one 
being  near  the  bottom.  For  the  circulation  of  hot 
air,  when  required,  h  is  an  aperture  beneath  the 
door  of  the  roaster,  having  a  register  to  close  it 
when  it  is  not  wanted.  When  the  hot  air  is  to 
the  air  which  is  heated  by  the  bottom  of  the 

roaster  turns  out  at  the  furthest  end  of  the  lower  shelf,  as  represented  by  the  arrow, 
passes  over  the  meat  placed  in  its  pan  and  gridiron,  k,  ascends  through  the  vacancy 
occasioned  by  the  upper  shelf  not  reaching  to  the  front,  and  finally  passes  off  into  the 
tube,  II,  which  can  be  closed  by  a  register,  m,  movable  by  a  small  rod  coming  to  the 
front.    This  hot  air  then  joins  that  from  the  fire,  and  passes  into  the  flue. 

4680.  In  the  management  of  all  the  varieties  of  the  roaster,  care  must  be  taken  not  to 
employ  too  much  fire,  —  an  error  which  those  who  are  not  accustomed  to  them  are  apt  to 
commit  at  first,  not  imagining  how  small  a  fire  is  sufficient.  It  is  likewise  requisite  fre- 

quently to  sweep  out,  with  a  wire-handied  brush,  the  flues  round  them,  for  which  purpose 
proper  openings  are  left  by  the  bricklayer  who  sets  them,  if  they  are  set  in  brick,  or  by 
the  ironmonger,  if  the  whole  is  made  of  cast-iron,  which  tliey  frequently  now  are,  and 
•which,  if  not  the  most  economical  mofle  at  first,  is  iierhaps  so  In  the  end,  loss  repairs being  necessary.  The  inside  of  tlie  roaster  sho\ild  be  kept  perfectly  free  from  grease, otherwise  the  burning  of  this  will  give  an  unpleasant  taste  to  the  meat.  Since  the  differ- 

ence between  baking  and  roasting  is,  that  the  latter  demands  a  circulation  of  hot  air  round 
the  meat,  whereas  the  former  does  not,  it  is  obvious  that  if  the  apertures  in  the  square 3  G  3 

Fig.  640. 

circulate,  this  register 

m 

is  opened,  and 
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Romford  roaster,  through  which  the  hot  air  enters  and  goes  out,  are  closed,  that  it 
becomes  in  fact  an  oven  ;  and  hence  it  can  be  employed  to  bake  as  -well  as  to  roast ;  but 
it  is  remarkable,  and  what  could  scarcely  be  expected,  it  can  be  made  to  roast  one  dish 
and  bake  another  at  the  same  time.  This  will  be  understood  by  reference  to  the  section. 
Jig.  640.,  where,  on  an  upper  shelf,  are  seen  dishes,  which  may  be  supposed  to  be  pies 
standing  to  be  baked,  while  the  joint  below  it  is  roasting.  This  upper  shelf  is  capable  of 
baking,  because,  as  it  goes  quite  to  the  back,  there  is  no  circulation  of  air  round  it,  the 
hot  air  making  its  exit,  according  to  the  direction  of  the  arrows,  in  front  of  this  shelf,  and 
up  through  the  steam  tube,  without  touching  the  pies,  which  are  tlierefore  surrounded  by 
hot  air,  nearly,  but  without  any  current. 

4681.  Some  roasters  are  likewise  made  so  large  as  to  contain  several  shelves  for 
roasting,  and  are  contrived  so  that  the  current  of  hot  air  shall  circulate  over  the  diSerent 
dishes,  each  being  placed  in  a  separate  dripping-pan,  to  prevent  the  gravy  and  fat  of  one 
dish  from  falling  on  another  ;  and  these,  if  well  managed,  are  found  to  answer. 

There  is  a  precaution  to  be  taken  in  opening  the  door  of  a  roaster  when  meat  is  roast- 
ing in  it  which  ought  never  to  be  neglected ;  that  is,  to  open  the  steam  tube  and  openings 

for  hot  air  for  about  a  minute,  or  while  a  person  can  count  forty  or  fifty,  before  the  door 
of  the  roaster  be  thrown  open.  This  will  drive  away  the  steam  and  vapour  of  the  roaster, 
which  otherwise  would  not  fail  to  come  into  the  room. 

As  it  wUl  sometimes  happen  that  the  meat  will  be  done  before  it  is  time  to  send  it  up 
to  table,  it  may  be  either  taken  out  of  the  roaster  and  put  into  a  hot  closet,  which  may 
be  situated  over  it,  and  heated  by  the  smoke  from  the  latter,  or  it  may  remain  in  the 
roaster  till  it  is  wanted,  by  a  particular  management.  For  this  purpose  the  roaster  must 
be  cooled  a  little,  otherwise  the  meat  will  be  overdone  ;  and  this  cooling  may  be  effected 
by  shutting  the  register  of  the  ash  pit ;  next,  opening  the  fire-place  door  and  the  damper 
in  the  chimney  ;  then  taking  out  the  fire,  or  covering  it  up  with  cold  ashes :  and,  lastly, 
opening  the  damper  in  the  steam  tube,  and  openings  for  the  admission  of  air  into  the 
roaster.  By  these  means  the  heat  will  soon  be  driven  up  the  chimney  and  moderated  tiU 
the  interior  of  the  roaster  is  cool  enough ;  and  then  the  meat  may  be  put  into  it,  and  all 
the  doors  shut. 

4682.  It  is  necessary  that  the  fire-place  door  of  a  roaster  or  oven  should  fit  well;  other- 
wise the  air  that  enters  will  probably  pass  over  the  fire,  instead  of  through  it,  and  thus 

carry  off  into  the  chimney  part  of  the  heat  of  the  fire,  and  in  fact  act  in  cooling  the  appa- 
ratus. A  single  door  of  iron  will  let  the  heat  come  through  it,  and  the  oven  will  not  be 

so  well  heated.  The  door  should  be  of  some  non-conducting  material;  either  lined  with 
fire-stone,  or  it  may  consist  of  two  plates  of  iron  with  a  space  between  to  contain  confined 
air.  Some  have  employed  double  doors  kept  an  inch  or  two  apart,  but  so  fixed  together 
as  to  open  at  once. 

4683.  A  method  of  roasting  by  means  of  gas  flame  will  be  described  under  "  Cooking  by 
Gas,"  Chap.  III.  Sect.  X. 

4684.  The  well-known  Dutch  oven,  fig.  641.,  is  an  extremely  useful  apparatus  for  the 
kitchen  of  a  small  family.  Its  principle  is  the  heat  obtained  by  a  strong  reflection  from 
the  inside,  when  the  oven  is  placed  upon  a  stand  close  to  the  fire.  It  is  usually  made 
with  a  little  dripping-pan  in  the  bottom,  and  it  has  a  shelf  in  the  middle  to  place  any 

thing  upon  that  requires  to  be  warmed,  or  browned ;  a  small  piece  of  meat  or  a  bird  niay 
be  roasted  by  removing  this  shelf,  and  suspending  the  article  by  one  of  the  hooks,  which 
are  made  to  turn  to  expose  the  different  sides  of  the  meat. 

F,e.M\.  Fig.  6i2. 

4685.  Tlie  Yorkshire  oven,  fig.  642.,  differs  from  the  last,  in  being  higher  in  proportion 

to  its  width,  thereby  giving  more  room  for  any  thing  suspended  to  be  roasted ;  and  by  a 

slit  in  the  handle,  the  meat  may  be  removed  farther  from  the  fire,  or  nearer  to  it  There 

is  likewise  a  door  in  the  back  for  access  to  the  meat.  The  shelf  is  only  placed  occasion- 
ally, as  in  the  last. 
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Fig  643 4686.  The  American  oven.  Jig.  643.,  is  an  improvement 
on  the  Dutch.  By  means  of  a  bottom  slanting  upwards, 

and  the  top  slanting  down-wards,  the  reflection  of  heat 
is  still  stronger.  In  this  case  the  meat,  or  other  article, 
is  laid  in  an  iron  tray,  a,  which  is  movable,  and  may 
be  lifted  out  by  two  handles,  the  top  moving  back  on 
hinges ;  beneath  the  false  bottom  is  a  place  for  warming 
plates.  This  apparatus  is  coming  much  into  use,  being 
found  extremely  convenient  for  roasting  and  baking 
bread,  cakes,  &c. 

4687.  A  tin  toaster,  fig.  644.,  placed  upon  a  stand  of 
strong  wire  that  hooks  on  the  bars  of  a  grate,  and  made 

either  loose,  or  to  slide  backwards  and  forwards  on  the  stand,  is  an  apparatus  extremely 
useful,  and  which  may  be  purchased  for  eightpence  ;  not  only  may  cheese  or  bread  be 
toasted,  but  a  mutton  chop  may  be  di-essed  as  well  by  this  as  by  more  expensive  ap- 
paratus. 

Fig.  644. 

fig-  G45. 

4688.  A  very  convenient  apparatus  for  toasting  bread  and  mirffi7is  is  reTpresented  in  fig.  645. 
It  is  made  of  tin  plate,  and  placed  on  a  stand  before  a  clear  fire. 

Fig.  646. 
Fig.  647, 

4689.  Cheese  toasters  are  represented  in  fig.  646.  and  fig.  647.  ;  in  the  first  there  is  only 
one  tray  for  the  cheese ;  in  the  second  there  are  six  small  trays. 

Sect.  III. 

APPARATUS  FOR  BROILING. 

4690.  The  common  gridiron  for  broiling  is  too  well  known  to  require  any  description. 
In  broiling  chops  and  other  fat  meat,  the  flaring  made  by  the  melting  fat  going  into  the 
fire  is  very  inconvenient ;  and  to  prevent  this,  some  gridirons  have  grooves  in  the  bars, 
by  which,  when  the  apparatus  is  placed  a  little  slanting,  the  liquid  fat  flows  down  into  a 
trough  at  the  bottom.  These  may  be  seen  in  daily  use  in  some  of  the  chop-houses  near 
the  Royal  Exchange  ;  but  except  these  grooves  are  kept  extremely  clean,  the  fat  is  liable 
to  be  burned,  and  to  communicate  a  flavour  similar  to  that  from  a  frying-pan.  Round 
bars  are  easier  to  keep  clean  thau  square  ones  ;  and  when  the  gridiron  is  kept  upon  the 
slant,  with  care  and  attention,  little  fat  will  fall  into  the  fire. 

4691.  A  broiling  stove  (fig.  648.)  made  by  Mr.  Jeakes,  Great  Russell  Street,  London,  is 
a  great  improvement.  One  of  the  difiiculties  in  broiling  is  the  keeping  the  fire  perfectly 
clear,  to  prevent  the  meat  from  being  spoiled  with  the  smoke  ;  this  difficulty  is  completely 
obviated  in  a  very  simple  manner  by  this  contrivance.  A  square  aperture  is  formed  in  a 
plate  of  cast-iron,  a  b,  which  is  placed  upon  brickwork,  or  forms  part  of  an  ii-on  body  ; 
immediately  below  this  aperture  a  pit  is  formed  in  the  brickwork,  or  the  iron  for  the 
fire,  having  a  flue  leading  from  it,  at  first  horizontally,  and  then  upwards,  terminating  in 
the  flue  of  the  chimney.  Sliding  doors,  c,  c,  are  likewise  provided  in  front,  opening  into 
the  fire-place.  When  these  doors  are  shut,  and  coals  or  coke  are  lighted  in  this  pit  or 
fire-place,  the  air  will  draw  downwardn,  to  feed  the  fire,  through  the  aperture  in  the  large 
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plate,  the  cover  being  removed,  and  when  the  fire  bums  well,  no  smoke  will  ascend through  the  square  opening  just  men- 
tioned ;  there  is,  therefore,  an  extremely 

clear  fi.re  to  broil  over.  To  support  the 
gridiron  at  any  height,  two  uprights  are 
placed  in  the  iron  plate,  with  holes,  into 
which  projecting  points  in  the  gridiron are  inserted. 
When  the  fire  has  biimed  up  suffi- 

ciently clear,  and  broiling  commences, 
the  sliding  doors,  c,  c,  are  opened  a  little, 
generally  less  than  is  represented  in  the 
wood-cut,  which,  admitting  air  to  the  fire 
in  another  direction,  in  some  degree 
checks  the  draught  downwards,  and 
therefore  moderates  the  heat.  There  is 
also  a  damper  in  the  perpendicular  flue, 
within  reach,  by  which  the  cook  can  re- 

gulate the  draught,  and,  of  course,  the 
fierceness  of  the  fii-e. 

In  the  woodcut,  the  apertures  on  the 
iron  plate  are  represented  closed  by  two  squares,  one  within  the  other ;  the  inner  square 
IS  that  which  is  taken  out  when  broiling  is  required :  the  larger  one  is  only  taken  out 
■when  cleaning  or  repairs  are  required.  Within  the  smallest  square  is  a  circular  aper- ture, filled,  when  not  wanted,  by  an  iron  disk,  as  represented  in  the  cut.  This  last  cir- 

cular aperture,  when  open,  is  generally  found  sufficient,  as  the  heat  sent  out  is  intense, 
and  spreads  considerably.  When  broiling  is  not  wanted,  the  whole  of  the  apertures  on 
the  top  are  closed,  as  shown  in  the  woodcut ;  and  the  apparatus  then  serves  for  a  hot  plate. 

Lately  an  improvement  has  been  made  in  this  excellent  broiling  apparatus.  Instead 
of  the  standards  being  fixed  to  the  hot 
plate,  they  are  united  by  an  arch,  as  in 
fig.  649. ;  and  the  lower  part  being  bent 
to  a  right  angle,  they  stand  loose  by  their 
weight  alone  at  the  proper  place,  and  may 
be  removed,  when  broiling  is  not  re- 

quired, and  the  hot  plate  alone  is  wanted 
for  boiling  or  stewing.  The  best  method 
for  using  this  apparatus  is  the  follow- 

ing:— 
Instead  of  keeping  the  gridiron  hori- 

zontal, which  occasions  much  of  the  fat 
to  fall  upon  the  iron,  the  gridiron  should  be  kept  slanting,  as  in  fig.  649.,  by  which  the  fat 
runs  down  the  bars  into  ladles  placed  to  receive  it ;  a  trough  was  used  at  first ;  but  the  cook 
at  the  City  Club  found  ladles  more  convenient.  We  mention  this  the  more  particularly, 
because  intelligent  cooks  are  extremely  capable  of  making  improvements,  when  not  bigoted, 
as  they  too  often  are,  to  their  own  practices.  There  is  another  advantage  gained  by  this 
arrangement,  which  is,  that  when  meat  is  on  the  gridiron,  it  serves  to  keep  much  of 
the  heat  from  the  face  of  the  cook.  From  having  examined  the  process  of  broiling  by 
this  apparatus,  we  cannot  too  strongly  recommend  it,  for  the  cleanness,  facility,  and  expe- 

dition with  which  the  process  can  be  performed,  as  well  as  the  great  convenience  to  the 
cooks.  When  broiling  is  not  wanted,  a  saucepan  may  be  kept  boiling  over  this  circular 
aperture  ;  of  course  it  must  be  supported  upon  a  little  trivet  to  let  the  air  get  down,  and 
the  bottom  of  the  saucepan  not  be  allowed  to  cover  up  the  whole  aperture.  We  think  it 
proper  likewise  to  mention,  that  to  insure  the  right  performance  of  this  useful  apparatus 
for  broiling,  it  is  by  far  the  most  advisable  to  procure  it  from  the  original  inventor, 
Mr.  Jeakes. 

It  is  observed  by  Mistress  Meg  Dods,  that  "  broiling  is  the  most  difficult  manual  office 
the  common  cook  has  to  perform,  and  that  which  requires  the  most  unremitting  attention. 
She  may  turn  her  back  upon  the  stew-pan  or  the  spit ;  but  the  gridiron  can  never  be  left 
with  impunity."  Jeakes's  apparatus  certainly  enables  her  to  attend  to  this  operation  more 
closely  than  any  other,  since  she  is  less  incommoded  by  the  heat  of  the  fire. 

We  have  represented  this  broiling-stove  by  itself,  because  it  may  be  so  executed,  and  is 
sometimes  done  so ;  but  it  is  frequently  also  made  to  form  part  of  a  larger  hot  plate, 
beneath  which  the  flame  passes,  and  on  which  various  saucepans  and  stew-pans  can  be 
placed ;  and  the  same  fire  is  sometimes  made  to  heat  an  oven  and  a  hot  closet 

4692.  Fig.  650.  is  a  confectioner's  stove  and  hot  plate  for  boiling  sugar,  in  the  establish- ment of  the  well-known  Mr.  Gunter,  of  Berkeley  S(iuarc,  and  which  he  speaks  of  as  the 
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best  for  the  purpose.  This  was  put  up  by  Mr. 
Jeakes,  and  the  circular  aperture  is  closed  by 
several  rings  of  iron  of  different  sizes,  by  which 
the  size  of  the  opening  may  be  varied,  and 
adapted  to  different  vessels.  There  is  likewise 
a  narrow  chink  or  crevice  immediately  beneath 

the  top  plate,  marked  in  the  woodcut  by  a  black  ̂ "^'^f^^^^ line,  which  admits  cold  air,  and  prevents  the 
plate  from  ever  being  too  hot  for  the  sugar  ;  this 

"chink  has  a  register  to  regulate  the  air  admitted. 
I? 

Fig.  651. There  are 

;  ig.  652. 

4693.  A  small  apparatus  /(»■  broiling  or  holding  anj^  thing  over  the  fire  to  warm  is  sold in  the  streets  of  London  for  a  penny ;  and  is  interesting  from  its  extreme  simplicity.  It 
consists  merely  of  a  piece  of  iron,  which  has  been  cut  an  eighth  of  an  incli  square,  bent  as 
In  Jie-  651.,  anci  having  a  handle,  formed  by  binding  the  two  ends  with  some  wire  or  a  strip  of  tin. 
no  leet ;  but  its  use  is  to  put  between  the  bars  of  a  grate,  when  the  fire  is  low,  or  over  the  fire.  The  size  of 
the  gridiron  part  is  usually  about  nine  inches  long,  and  six  or  seven  %vide.  Some  are  made  with  more  and closer  bars. 

4694.  An  apparatus  called  a  new  kind  of  gridiron  has  lately  appeared  in  the  shops,  and  we  give  it,  because 
it  may  have  its  use  on  particular  occasions,  without  pro- 

nouncing upon  its  general  utility.  Fig.  652.  represents  this 
apparatus,  which  resembles  a  frying-pan  in  shape ;  but  it  has 
cross  partitions,  on  which  the  meat  is  laid.  It  is  evident  that 
the  broiling  is  effected  by  the  heat  radiated  from  the  iron. 
By  this  means  the  fat  is  prevented  from  falling  into  the 

fire,  and  causing  the  flare  so  troublesome  in  ordinary  broiling.  A  hint  may  be  taken  from  this  for  improv- 
ing the  triiveller's  frying-pan,  or,  rather,  for  converting  it  into  a  gridiron. 4695.  Perpendicular  gridirons,  made  of  a  strong  kind  of  wire,  and  double,  so  as  to  inclose  the  meat  to  be 

dressed,  are  sometimes  convenient ;  they  hang  before  the  fire,  and  the  meat  is  turned  merely  by  turning  the 
implement ;  but  though  this  is  strongly  recommended  by  Dr.  Kitchener,  on  account  of  the  smoke  being  quite 
avoided,  the  meat  is  rather  roasted  than  broiled.  They  may,  however,  also  be  used  horizontally,  without  the 
dripping-pan,  over  the  fire,  and  the  turning  is  then  performed  with  the  same  facility. 

4696.  Braising  pans,  fig.  (>t)Z.,  are  copper  vessels  much 
used  in  French  cookery  for  performing  the  operation 
termed  braising.  The  lower  vessel,  which  holds  the 
meat,  is  covered  by  another,  a,  that  fits  quite  close,  so 
that  there  can  be  no  evaporation  ;  and  it  serves  also,  by 
means  of  a  raised  rim,  to  hold  burning  charcoal,  by  which 
the  meat  is  browned. 

Fig.  653. Sect.  IV. 

APPARATUS  FOE  FETING. 

4697.  The  common  frying-pan  is  too  well  known  to  require  any  thing  being  said  about 
it.  It  affords  the  readiest  mode  of  dressing  meat  on  many  occasions  ;  a  few  sticks,  and  a 
stone  or  brick  or  two,  being  all  that  the  traveller  or  soldier  requires  or  can  procure  for 
the  operation.  The  frying-pan  is  made  of  wrought-iron,  and  is  frequently  tinned  inside, 
but  that  is  not  necessary,  if  it  be  well  cleaned  out.  Count  Rumford  shows  that  by  cover- 

ing the  frying-pan  with  a  deep  earthenware  bowl,  it  may  be  converted  into  a  vessel  for 
cooking  partly  by  steam. 

4698.  The  Saute-pan,fig.  654.,  is  a  shallow  copper  vessel  with  two  handles,  used  in  French 
cookery  to  .muter,  which  is  a  term  of  art  nearly  but  not 
quite  analogous  to  frying ;  for  in  this  operation  the  fillets  of 
meat  are  frequently  turned  or  tossed  over  with  great  celerity 
as  soon  as  they  are  affected  by  the  heat ;  hence  the  term 
sauter,  "  to  jiunp  ;"  it  is  a  mode  of  frying  with  very  great 

^'B-  654-  nicety.    The  name  is  corrupted  by  English  cooks  into 
sooty-pan.    See  explanation  of  the  terms  in  French  cookery.  Book  XIV.  Chap.  I. 

Sect.  V. 

APPAEATUS  FOE  BAKING. 

4699.  For  various  kinds  of  ovens,  we  refer  the  reader  to  the  description  of  bakers' 
ovens  under  "  Baking  Bread,"  Book  IX.  Chap.  III.  Sect.  IX.  Some  other  contrivances 
of  this  kind  will  here  be  noticed.  We  have  mentioned  that  ovens  are  now  very  generally 
attached  to  kitchen  ranges ;  some  of  these  perform  very  well,  while  others  have  been 
found  almost  useless.  They  seldom  answer  well  if  the  heat  comes  to  one  side  only  from 
the  fire  ;  to  be  complete,  the  heat  should  be  made  to  pass  quite  round  the  oven,  and  also 
over  the  top.  When  a  separate  fire  is  made  below  the  oven,  there  is  danger  lest  the  heat 
on  the  bottom  should  be  too  great ;  in  that  case,  it  is  generally  necessary  to  put  a  tile  or 
a  dish  with  some  sand  on  the  bottom,  to  prevent  the  bread  or  meat  from  being  burned. 

4700.  PnrlaMe  ovens  are  occasionally  very  useful.  Fig.  6.5.5.  represents  a  portable  oven 
of  sheet  iron,  of  a  convenient  form.    The  oven  itself  is  placed  upon  a  sheet  iron  German 
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Fig.  656. 

Stove ;  and  the  flame  and  smoke,  after  circulating 
round  the  oven  between  the  double  sides,  a  and  b,  pass 
off  into  the  vertical  tube,  c.  This  oven  may  also  be 
used,  but  not  so  well,  without  the  German  stove,  by 
placing  it  on  the  top  of  the  kitchen  grate. 

4701.  Green's  portable  oven  for  baking  meat  or  bread. 
is  represented  in  fig.  656.  A  cast-iron  pan,  a,  with  a 
cover,  but  without  a  bottom, 
is  placed  upon  a  cast-iron 
shelf,  Zi  c,  in  an  oven  of  tin  like 
the  American  (p.  823.),  hav- 

ing a  plate  of  tin  slanting  up- 
wards towards  the  back  from 

the  edge  of  the  bottom,  and 
the  top  of  the  oven  slanting 
downwards  as  usual.  The 
meat  or  breaiis  put  into  the 
pan  a,  and  the  whole  is  placed 
on  a  stand  before  a  clear  fire. 
The  reflection  of  the  heat 
upwards  from  the  slanting 
bottom,  and  downwards  from 
the  top,  is  so  considerable, 
that  it  penetrates  through 

the  cast-ii'on  to  the  meat  sufficient  to  cook  it  thoroughly.  It  is  essential  to  observe, 
that  the  whole  inside  of  the  Dutch  oven  and  of  this  must  be  kept  perfectly  bright,  but 
that  the  cast-iron  pan  of  this  oven  and  shelf  on  which  it  stands  must  be  japanned  black, 
in  order  that  they  may  absorb  the  heat ;  if  these  were  also  of  bright  tin,  the  same  effect 
■would  not  be  produced.  The  shelf  is  placed  upon  small  brackets  on  the  sides ;  and  in 
order  to  take  out  the  pan,  a,  with  the  meat,  to  examine  if  it  be  done,  a  ring,  d,  with  a 
handle,  e,  is  put  below  the  cast-iron  shelf,  by  which  the  whole  can  be  lifted  up  and  put 
back  again,  if  more  time  be  required.  For  bread,  a  tin  pan  receives  the  dough,  and  is 
placed  on  the  shelf  and  covered  by  the  pan,  a.  It  is  said  that  this  oven  wUl  bake  rolls 
for  breakfast ;  a  seven  pound  loaf  in  the  forenoon  ;  a  pie,  meat,  or  fowl  for  dinner ; 
cakes  for  tea  j  and  any  thing  else  for  supper.  It  is  durable,  and  not  liable  to  go  out  of 
order ;  it  may  be  particularly  useful  to  emigrants. 

4702.  A  potato  pasly  pan,  fig.  657-,  has  been  lately  inTented.  A 
tin  vessel,  sliglitly  conical,  has  a  cover  pierced  with  holes,  which 
stops  an  inch  and  a  half  below  the  top ;  the  meat  properly  seasoned 
is  put  into  tlie  pan  beneath  this  cover.  In  the  centre  of  the  cover  is 
an  aperture,  into  which  is  screwed  a  short  tube,  that  can  be  closed 
by  a  stopper  which  fits  looselv.  Potatoes  mashed  with  milk  in  the 
usual  way  are  heaped  up  on  the  cover  and  round  the  tube  as  high  as 
the  dotted  line,  and  the  whole  is  put  into  an  oven.  The  potatoes 
may  serve  as  a  crust  to  a  pie,  no  other  being  necessary,  and  the  juice 
and  flavour  of  tlie  meat  will  ascend  partly  through  the  holes  and 
enrich  the  potatoes. 

Sect.  VI. 

Fig.  657. 

APPARATUS  FOB  BOILING. 

4703.  Vessels  for  boiling  food  in  are  to  be  considered  with  reference  to  the  kind  of  food 
required  to  be  cooked,  its  quantity,  the  fuel  employed,  the  materials  of  the  vessels,  and 
their  durability  and  price.  The  largest  kind  are  termed  boilers  and  ketties ;  the  smaller 
saucepans  ;  those  in  Britain  are  always  made  of  metal.  Boilers  on  a  large  scale  for  public 
establishments  are  sometimes  made  of  copper,  and  set  in  brickwork  like  washing  coppers  ; 
and  occasionally  they  are  made  square,  which  form  has  some  advantages  in  the  setting 
with  brickwork,  and  the  economy  of  fuel.  Count  Rumford  advocated  the  propriety  of 

having  all  boilers  to  fit  into  closed  fire-places  ;  but  this  demands  that  kitchens  should  be 
constructed  purposely.  With  respect  to  the  properties  of  the  several  materials  of  which 

kitchen  utensils  are  made,  we  refer  the  reader  to  Book  V.  Chap.  V.  "  Materials  of  Fur- 

niture." 4704.  Boilers  so  small  as  to  be  portable  were  formerly  always  suspended  over  the  fire, 

or  made  to  stand  upon  feet,  or  upon  a  trivet ;  but  the  waste  of  fuel  by  this  mode  is 

immense.  Fig.  658.  represents  a  pot  or  kettle  of  cast  iron  made  at  Carron,  and  generally 
used  in  the  north  of  Scotland  for  making  broth,  but  in  London  used  chiefly  for  boiling 

pitch.  Wliere  turf  is  the  fuel,  it  either  stands  upon  the  ground,  having  the  burnmg  fuel 

heaped  up  around  it,  or  is  hung  up  by  a  chain  and  hooks  that  clasp  into  the  ears  of  the 

pot;  the  pots  are  not  tinned,  yet  are  perfectly  clean  and  wholesome.    In  some  places  the 
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fpot  has  an  iron  lid,  by  which  it  forms  an  oven  ;  the  lid  is  put  on  the  ground,  with  the 
cmeat,  bread,  or  pie  on  it ;  this  is  covered  by  the  pot  inverted,  and  live  coals  of  turf  heaped 
cover  it. 

4705.  Kitchen  boilers  or  keUles,  fig.  659.,  are  large  vessels  of  tin,  copper,  or  cast-iron, 
ffor  boiling  joints  of  meat,  soup,  or  only  water  ;  they  may  be  round,  but  are  usually  oval, 
fwith  two  handles. 

4706.  Tea  boilers,  fig.  660.,  are  made  of  cast-iron,  and  hold  two  or  three  gallons  of  water 
vwanted  for  tea  ;  they  are  detached  vessels,  and  being  boiled  over  the  fire  in  the  range,  are 
tkept  hot  upon  the  hob ;  they  have  a  cock  to  draw  off  the  water. 

4707.  Fish  kettles,  fig.  (,61.,  ?ive  of  an  oblong  form,  having  two  handles;  and  have  a 
I  movable  bottom  pierced  fuU  of  holes,  on  which  the  fish  is  laid,  and  on  which  it  may  be 
r  raised  out  of  the  water  by  means  of  two  long  handles,  to  prevent  its  being  liable  to  be 
) broken,  as  it  would  be  when  cooked  in  a  common  saucepan.  A  smaller  kind,^^.  662.,  is 
c  called  a  mackerel  kettle. 

4708.  Saucepans  are  the  smaller  round  vessels  for  boiling,  made  with  a  single  handle. 
I  In  Britain  these  are  made  of  various  materials,  copper,  sheet  iron,  cast-iron,  and  tin  plate  ; 
■  the  most  common  are  those  of  tin  plate,  that  is,  sheet  iron  tinned.  In  treating  of  the 
1  materials  of  ftirniture.  Book  V.,  we  explained,  under  iron  and  tin,  the  nature  of  tin  plate  ; 
!  but  it  is  necessary  here  to  repeat,  that  many  persons  are  in  error  respecting  this  sub- 
•  stance.  From  nothing  being  visible  on  the  surface  but  the  metal  tin,  iron  being  entirely 
V  covered,  many  persons  imagine  that  these  tin  saucepans  are  made  wholly  of  the  metal  tin, 
;  and  not  of  iron  ;  in  fact,  that  those  which  are  usually  said  to  be  of  block  tin  are  made  of 
I  tin  alone  ;  but  the  truth  is,  that  both  common  and  block  tin  are  merely  iron  plate  coated  on 
1  both  sides  with  tin.  The  use  of  thus  coating  sheets  of  thin  iron  with  tin  is  this :  iron  alone 
i  soon  rusts  when  exposed  to  the  air  and  damp  ;  but  as  tin  is  fortunately  a  metal  that  does  not 
1  rust  in  the  air,  the  iron  is  plated  with  it  to  defend  it.   Any  one  may  easily  convince  them- 
!  selves  of  the  nature  of  tin  plate  by  scraping  off  with  a  knife  the  tin  from  a  piece  of  a  sauce- 
i  pan  ;  it  will  be  found  that  the  tin  itself  is  soft,  and  can  be  easily  cut  or  scratched,  which  is 
■  not  the  case  with  iron  ;  and  rf  the  spot  so  scraped  be  exposed  to  damp  air,  it  will  soon  be- 
'  come  covered  with  rust,  while  the  part  that  remains  tinned  will  not ;  also,  if  the  edge  of  a 
■  fresh-cut  piece  of  tin  plate  be  examined  with  a  magnifier,  the  difference  between  the  iron 
in  the  centre,  and  the  tin  on  each  side,  will  be  easily  recognised.  What  is  usually  called 
block  tin  is  merely  a  superior  kind  of  tin  plate.  This  useful  information  being  gained, 
which,  though  familiar  to  many,  is  far  from  being  so  to  all,  the  precautions  necessary  for 
preserving  tin  saucepans  will  be  more  easily  comprehended  ;  for  whatever  wears  off  the 
tin  from  the  iron  exposes  the  latter  to  rust,  and  this  in  a  short  time  corrodes,  or,  as  it  is 
called,  eats  the  iron  into  holes  ;  whereas,  if  the  tin  be  protected,  the  saucepan  may  last 
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Fig.  663. 

for  a  very  long  time.  (See  further  observations  on  tin  plate  under  "  Materials  of  Fur- 
niture," Book  V.)  One  of  the  principal  causes  of  the  destruction  of  tin  saucepans  is  what 

is  termed  burning  in  the  inside,  an  effect  which  is  seldom  understood.  This  so-called 
burning  is  caused  by  suffering  the  saucepan  to  remain  on  the  fire  with  too  little  liquid,  or 
permitting  some  substance  to  attach  itself  to  the  bottom  through  neglect  in  stirring,  in 
consequence  of  which  the  metal  becomes  much  more  heated  in  that  part,  and  the  tin  itself 
is  fused  and  separated  from  the  iron  ;  this  may  be  perceived  to  have  been  the  ease  by  the 
ridges  and  drops  of  pure  tin  that  will  then  be  seen  collected  on  the  inside.  The  iron  being 
thus  exposed  appears  black,  and  soon  oxidates  or  rusts,  which  explains  the  incorrect 
expression  burned.  There  is  no  remedy  for  this  accident  or  neglect  after  it  has  occurred, 
since  the  tin  cannot  be  put  on  again,  and  a  saucepan  so  treated  must  of  course  very  soon 
wear  out.  Tin  saucepans  likewise  require  to  be  dried  with  great  care  when  they  are  put 
away,  as  every  good  cook  knows ;  because  although,  as  we  stated,  tin  itself  is  not  liable 
to  rust,  yet,  in  the  manufacture  of  tin  plate,  the  iron  is  seldom  or  ever  so  completely 

covered  but  that  there  are  little  places,  even  so  small  as  a  pin's  point,  that  have  escaped 
the  coating,  and  in  these  minute  spots  the  iron  is  liable  to  be  attacked  by  rust. 

From  this  description  of  the  tin  plate  of  which  saucepans  are  made,  it  will  readily 
suggest  itself  to  every  one,  that  it  must  be  improper  to  scour  them  often  with  sand,  or 
any  coarse  gritty  powder,  since  this  must  necessarily  cover  the  tin  with  scratches, 

and  soon  wear  it  off'.  The  tin  should  be  cleaned  bright  when  necessary,  by  something soft,  as  soft  Bath  brick  ;  but  even  this  as  seldom  as  possible  :  they  should  be  washed  out 
immediately  after  being  used,  and  the  grease  removed  by  hot  water,  and  sometimes 
perhaps  by  the  use  of  a  little  soda  or  potash  ;  after  which  they  should  be  thoroughly  wiped 

and  dried,  and  kept  in  a  dry  place.  The  French 
cooks  wash  out  their  stew-pans  with  a  lye  made 
with  wood -ashes,  which  contains  some  of  the  alkali 
potash :  this  they  call  lessieve. 

The  handles  of  common  tin  saucepans,  663., 
are  made  of  a  piece  of  tin  rolled  round  into  a  coni- 

cal form ;  but  this  being  fixed  on  with  soft  sol- 
der, is  apt  to  come  off  if  the  flame  is  suffered  to 

come  to  it.  Saucepans  are  made  of  various  sizes, 
from  holding  half  a  pint  to  several  quarts.  When 
they  are  very  large,  they  have  generally  an  ad- 

ditional handle,  such  as  those  represented  in  the 
fish  kettle, /if.  663. 

The  covers  or  lids  must  not  be  made  to  project  beyond  the  saucepan  itself,  though  this 
Fig.  6C4.  might  seem  to  form  a  protection  against  any  thing 

getting  in  ;  but  it  occasions  an  inconvenience,  that 
it  draws  the  smoke  into  the  vessel.  The  lid 
and  saucepan  should  be  precisely  of  the  same 
diameter.  The  covers  are  seldom  made  double  ; 
but  it  is  very  advantageous  for  them  to  be  so, 
on  account  of  their  confining  the  heat  much 

better.    Count  Rumford  recommended  that  they  should  be  of  a  conical  form,  as  a,  Jig. 
664.,  with  a  space  for  confined  air  between  the 
horizontal  and  inclined  plate,  and  a  tube  through 
the  centre  to  let  out  the  steam,  to  which  a  stopple 
and  chain  must  be  adapted ;  the  handle  being 
placed  as  in  the  cut  a ;  a  better  form  might  be 

as  b.  The  suggestion  is  excellent,  but  it  does  not  appear  to  be  adopted.  One  of  the 
best  covers  for  confining  heat,  where  superior  neatness  is  not  a  primary  object,  is  wood, 

or  wood  lined  with  tin,  fig.  66.').,  as  being  a  non-conductor  ;  these  are  often  used  where 
cast-iron  kettles  are  employed. 

4709.  Copper  saucepans  are  generally  of  the  form  of  fg.  666.    These  are  much  more 
durable  than  tin  plate  ;  but  likewise  much  more 

Fig.  r,65. 

Fig.  666, expensive  at  first  It  is  essential  that  they  should 
be  kept  well  tinned  in  the  inside.  Saucepans  are 
likewise  made  of  the  same  form  of  sheet  ■  iron 
japanned  black  on  the  outside,  and  tinned  within. 
These  are  much  stronger  than  those  of  tin  plate, 
but  do  not  last  so  long  as  those  of  copper.  Some 
cooks  have  a  great  prejudice  against  them,  and 
pretend  that  iron  saucepans  will  turn  black  what- 

ever is  cooked  in  them :  but  this  opinion  is  evi- 
dently erroneous,  provided  the  cast-iron  is  kept 

tinned,  or  even  well  cleaned  ;  and  as  we  have 
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•shown,  the  iron  is  not  at  all  prejudicial  to  health,  should  the  tin  wear  o£F.    The  differ- 
cence  between  the  two  appears  chiefly  to  be  matter  of  calculation  as  to  expense  ;  for  the 
ocopper  will  not  only  last  longer,  but  will  sell  for  something  after  it  is  worn  out,  which  the 
•iron  will  not.    It  is  said  also  that  iron  saucepans  require  tinning  oftener  than  copper. 

Cast-iron  saucepans,  fig.  667.,  though  heavier  than  tin,  are  now  made  so  light,  that, 
when  small,  they  are  nearly  as  manageable,  and  with 
care  will  last  a  life-time.  These  are  coming  very  gene- 

rally into  use  ;  they  are  usually  tinned  inside,  but  if  not, 
or  should  the  tinning  wear  off,  it  is  of  little  consequence, 
as  they  are  perfectly  wholesome  without  it,  and  are  very 
little  liable  to  rust.  The  handles  are  made  of  a  piece  of 
wrought-iron  rolled  up  hollow,  and  riveted  on  ;  as  also 
the  handle  of  the  lid.  They  are  often  fitted  up  with  a 

ssteamer  on  the  top.  The  outside  is  japanned  black.  It  is  to  be  remembered,  that  though 
i!they  are  very  strong  if  carefully  handled,  yet  they  are  brittle,  and  will  crack  if  cold  water 
hbe  thrown  upon  them  when  they  are  hot. 

Count  Rumford  suggested  the  expediency  of  lining  small  copper  saucepans  throughout 
ivwith  a  thin  sheet  of  another  metal,  and  observes  that  the  cost  wovdd  not  be  great,  even  if 
ilthat  lining  was  made  of  silver,  which  would  form  a  cheap  and  elegant  utensil. 

4710.  Lining  the  inside  of  saucepans  with  silver  is  now  effected  at  a  cheap  rate  by  the 
(electrotype  process.  This  will  have  one  advantage,  that  the  silver  will  not  melt  like  the 
!tin,  and  consequently  the  accident  to  the  saucepan  called  "  burning"  will  be  avoided  ;  but 
idt  has  been  shown  that  tin  is  sufficiently  wholesome  ;  and  it  is  evident  that  silvering  being 
^Tery  expensive  is  not  likely  to  be  used  generally. 

Attempts  had  been  made  in  Germany  about  forty  years  ago  to  improve  cooking  vessels 
iimade  of  cast-iron,  by  covering  the  inside  with  a  white  enamel  or  glaze,  but  this  was  liable 
'  to  the  objection  that  the  glaze  was  apt  to  crack  and  fly  off  from  the  unequal  expansion  of 
it  and  the  iron.  This  practice  has  lately  been  imitated  in  this  country  ;  and  we  believe 
nwith  better  success.  Saucepans  and  frying-pans  with  the  inside  enamelled  appear  now 
I  commonly  in  the  shops  ;  but  before  recommending  them,  we  must  wait  for  the  experience 
I  of  cooks  ;  and  we  do  not  know  whether  lead  is  employed  in  the  glaze. 

4711.  In  ancient  times,  the  arts  of  rolling  out  copper  into  sheets,  and  that  of  tinning  as 
[practised  at  present,  were  not  known ;  and  as  copper  cannot  be  cast,  tin  or  zinc  were 
wadded  to  it  to  render  it  fusible,  which  constitutes  bell  metal  and  brass.  Saucepans  were 
tlthen  made  of  the  latter  alloy,  which  is  less  oxydable  than  copper  alone  ;  vessels  of  brass 
i  formed  the  great  ornaments  of  old  kitchens,  and  from  their  rich  colour  were  favourite 
I  objects  in  the  pictures  of  the  Dutch  painters.  Brass  is  at  present  little  used  in  our 
kkitchens,  except  for  skillets,  small  saucepans  used  for  boiling  mUk  and  starch,  being,  it  is 
ssaid,  less  apt  to  bum  to  than  copper. 

4712.  Strong  iron  boilers  called  digesters  are  often  used  in  making  soups.  They  have 
aa  lid  that  screws  down  tight,  so  as  to  confine  all  the  steam  ;  and  by  this  means  the 
"water  may  be  heated  several  degrees  above  the  boiling  point.  These  boilers  were  first 
ninvented  by  Papin  :  if  they  are  sufficiently  strong,  the  water  may  be  heated  to  a  very  high 
idegree,  but  as  there  is  considerable  danger  of  their  bursting  with  an  explosion,  if  the  force 
of  the  steam  should  at  last  exceed  the  strength  of  the  vessel,  a  safety  valve  is  now  placed 

i:in  the  lid,  by  which  accidents  of  this  kind  are  avoided ;  likewise  the  heat  of  the  steam 
ican  be  regulated  by  putting  more  or  less  on  the  valve.  By  means  of  these,  not  only  can 
;imeat  be  entirely  dissolved,  but  even  bones,  if  ground  to  powder,  may  have  the  whole  of  the 
-gelatine  extracted,  leaving  the  earthy  part.  However,  if  they  are  unskilfully  managed, 
■  the  earthy  salts  of  the  bones  are  apt  to  get  mixed  with  the  liquor,  and  make  it  both 
liisagreeable  and  unwholesome.  They  are  now  seldom  used  for  this  purpose,  but  may 
be  advantageously  employed  in  making  economical  soups. 

4713.  Every  person  conversant  with  the  most  ordinary  culinary  operations  has  noticed 
how  often  liquids,  especially  milk,  is  spoiled  by  what  is  called  burning  to.  To  prevent  this 
evil,  Count  Rumford  recommended  double  bottoms  to  all  boilers  and  saucepans  used  in 
cooking.  The  heat,  lie  observes,  is  so  much  obstructed  in  its  passage  through  a  thin  sheet 
of  air,  which,  notwithstanding  all  the  care  that  may  be  taken  to  bring  the  two  bottoms  into 
contact,  will  still  remain  between  them,  that  the  upper  bottom  has  not  time  to  give  its  heat 
las  it  receives  it  to  the  fluid  in  the  boiler,  and  consequently  it  never  acquires  a  degree  of 
iiheat  sufficient  for  burning  any  thing  that  may  be  upon  it. 

47 14.  The  effect  of  burning  to  is  effectually  prevented  by  the  apparatus  called  by  the  French 
■•'  Ba/n  il/an'e,"  which  will  be  shown  among  the  vessels  for  stewing.  We  must  observe 
'that  this  "  burning  to"  is  not  the  same  accident  as  that  of  burning,  as  it  is  called,  of  the 
■saucepans  mentioned  above.  The  first  is  the  burning  of  the  food,  the  latter  the  injury ito  tiie  saucepan  itself. 

4715.  Preserving  pans  are  for  boiling  sugar  and  syrups  ;  they  are  usually  of  copper, 
''fig.  6G8.,  and  require  a  well-regulated  heat,  Ibr  which  the  charcoal  stoves  and  hot  plates 
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are  convenient.  Steam  has  been  employed  for  preserving  pans  ;  and  it  has  this  advan- 
tage, that  the  sugar  is  never  exposed  to  a  heat  above  212°,  and  therefore  can  never 

be  burned.  For  this  purpose  the  bottom  must  be  double,  as  in  fig.  669.,  and  the  steam  is 
admitted  between  by  a  pipe,  -while  the  condensed  water  runs  off  by  a  small  pipe  from  the 
bottom.    They  may  be  made  to  be  detached  from  the  tube  when  required. 

Sect.  VII. 

APPARATUS  rOR  STEWING. 

4716.  Stewing  requiring  a  more  gentle  and  equal  heat  than  boiling  cannot  be  effected 
so  well  over  an  open  coal  fire.  The  only  usual  method  in  this  country  formerly  was  by 
means  of  stewing  hearths,  or  stewing  stoves,  which  are  still  employed,  and  almost  universally 
by  French  cooks. 

4717.  Stewing  stoves  are  small  pits,  a,a,a,  fig  670.,  formed  in  a  mass  of  brickwork,  6,  c. 
These  pits  are  from  six  to  twelve  inches  square,  and  four 
inches  or  more  in  depth :  they  have  a  iron  grate  at  the 
bottom,  and  below  that  is  the  ash  pit  supplied  with  air 
by  an  aperture  in  front.  Charcoal  is  always  burned  in 
them,  and  as  this  gives  no  smoke  no  flue  is  made.  The 
stewpans  are  placed  over  the  fire  in  these  pits  on  tripods 
or  bars  of  iron.  The  front  is  best  made  of  neat  brick- 

work, but  some  prefer  making  this  of  iron,  which  lasts 
longer,  and  is  less  apt  to  get  out  of  order.  The  top  also, 

which  is  sometimes  covered  with  paving  tUes,  is  best  made  of  cast-iron.  The  pits  them- 
selves ought  to  be  lined  with  fii'e  bricks,  with  an  iron  rim  around  them,  or  an  inside 

lining,  or  a  box  made  of  cast-iron.  The  aperture  in  front,  d,  e,  maybe  either  left  open,  or 
partly  filled  up  with  a  drawer,  y,  to  hold  charcoal,  and  another  smaller  one  of  iron,  g,  to 
receive  the  ashes,  a  space,  h,  being  still  left  open  for  the  draught.  This  kind  of  stewing 
stove  is  found  very  convenient,  and  may  be  fitted  up  in  any  place,  at  a  small  expense. 
The  only  objection  that  appears  to  it  is,  that  it  produces  a  great  deal  of  imwholesome 
gas  by  the  combustion  of  the  charcoal,  which  is  extremely  injurious  to  the  health  of  the 
cooks.  Instead  of  the  situation  at  the  side  of  the  chimney,  some  cooks  prefer  having  the 
stewing  stoves  placed  on  the  window  side  of  the  kitchen,  for  the  benefit  of  a  full  light. 
These  stewing  stoves  are  less  employed  in  London  kitchens  on  a  large  scale  than  they 
were  formerly,  being  in  a  great  measure  superseded  by  the  hot  plates  to  be  described  after- 

wards ;  but  the  best  cooks  consider  them  as  superior  to  the  latter,  the  heat  being  more 
mild  and  more  easily  regulated ;  accordingly  sometimes  some  of  each  kind  are  placed  in 
the  kitchen.  To  carry  off  the  vapours  of  the  charcoal,  it  would  not  be  difficult  in  many 
situations  to  have  a  hood  constructed  over  the  stoves  with  a  flue  at  the  top  leading  into  a 
fire-flue,  or  through  the  wall,  to  the  outside  of  the  kitchen. 

4718.  A  very  ingenious  method  of  employing  common  coal  for  stewing  stoves,  instead 
of  the  charcoal  in  common  use,  was  invented  by  Count  Rumford,  and  executed  at  Munich, 
and  also  at  the  Royal  Institution,  in  1800  ;  a  great  many  of  them  were  likewise  made  in 
London  by  various  tradesmen  ;  but  as  they  are  not  manufactured  at  present,  and  as  those 
put  up  in  the  Royal  Institution  are  no  longer  to  be  seen  there,  we  do  not  think  this  is  the 
place  to  enter  upon  their  description  ;  those  who  are  desirous  of  learning  something  about 

these  culinary  inventions  may  consult  the  Count's  "  Essays." 
4719.  The  vessels  for  stewing  in  differ  from  those  used  for  boiling.    The  stewpan, 

fig.  671.,  is  usually  made  of  copper,  instead  of  being  of  tin 
H  ko  thc  sauccpau  ;  and  they  are  less  deep.    The  handles 

^^^^^^^^^^  of  the  cover  are  placed  as  in  the  woodcut. ^^""^  -^a^-as^S--'''^  rjijjg  advice  to  keep  copper  stewpans  well  tinned  on  the inside  cannot  be  given  too  often,  since  it  is  well  known 
that  fatal  accidents  have  happened  through  neglect  of 
this  precaution.  The  tinning  should  extend  about  an 
inch  and  a  half  from  the  top  downwards  on  the  outside. 
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4720.  Stewpans  are  likewise  made  of  cast-iron;  these  answer  for  stewing  as  well  as  those 
1  of  copper,  and  are  much  cheaper  at  first,  though  they  do  not  look  so  handsome  in  the 
1  kitchen  as  copper  kept  bright.    Many  cooks  dislike  them,  and  the  same  observations 
■  -which  we  made  on  iron  saucepans  apply  to  these.  A  certain  thickness  of  metal  appears  to 
1  be  necessary  for  stewpans ;  for  in  a  common  tin  saucepan,  the  cooks  say  it  is  very  difficult 
t  to  prevent  burning  to.  Stewpans  are  made  a  little  rounded  at  the  edges  of  the  bottoms, 
I  and  not  angular  like  tin  saucepans,  and  therefore  they  are  thus  more  easily  cleaned  out. 

4721.  Stock  pots  are  strong  kitchen  boilers  for  stewing  meat  into  gravies  and  broths  in 
French  cookery,  672.  They  are  generally 
made  of  copper,  but  have  lately  been  manu- 

factured of  cast-iron  rendered  malleable  ;  these 
are  blacked  outside,  well  tinned  inside,  and 
answer  the  same  purpose  as  copper  vessels, 
with  the  advantages  of  greater  cheapness  and 
wholesomeness.  They  may  be  purchased  of 
various  sizes,  price  from  14s.  to  36s. 

4722.  On  the  Cotilinent,  earthenware  vessels 
f'S  672.  dj-g  preferred  for  stewing,  not  only  on  account 

I  of  their  low  prices,  but  because,  being  worse  conductors  of  heat  than  metals,  they  confine 
!  it  better,  and  are  less  apt  to  burn  to.    Count  Rumford  endeavoured  to  improve  cooking 
■  vessels  of  this  kind,  and  several  specimens  were  deposited  at  the  Royal  Institution,  but 
I  from  various  causes,  they  have  never  found  their  way  into  common  use  ;  and  we  are  at 
]  present  nearly  destitute  of  earthenware  vessels  of  the  proper  quality  for  stewing,  and  of 
:  such  price  as  would  render  them  attainable  by  the  poorer  classes. 

4723.  The  Bain  Marie,  or  water  bath,  (in  Latin  Balneum  marice)  is  an  apparatus. 
Jig.  673.,  extensively  employed  in  nice  culinary 

673.    operations,  particularly  by  French  cooks,  and 
now  generally  by  English  cooks,  who  have 
corrupted  the  name,  oddly  enough,  into  Bam- 
bury.  It  is  made  of  copper,  kept  nearly  full  of 
water,  and  heated  over  a  stove,  or  by  steam  ; 
it  is  thus  described  by  the  renowned  M.  Ude  : 
"  The  bain  marie  is  a  flat  vessel  containing 
boiling  water ;  you  put  all  your  stewpans  into 
the  water,  and  keep  that  water  always  very  hot, 

but  it  must  not  boil.  The  effect  of  this  is  to  keep  every  dish  warm  without  altering 

either  the  quantity  or  quality.  When  I  had  the  honour  of  serving  a  nobleman  in  this' ;  country,  who  kept  a  very  extensive  hunting  establishment,  and  the  hour  of  dinner  was 
consequently  uncertain,  I  was  in  the  habit  of  using  the  bain  marie,  as  a  certain  means 
of  preserving  the  flavour  of  all  my  dishes.  If  you  keep  your  sauce,  or  broth,  or  soup  by 

t  the  fire-side,  the  soup  reduces  and  becomes  too  strong,  and  the  sauce  thickens  as  well  as 
reduces."    This  is  the  best  method  of  warming  up  soups  and  similar  things. 

4724.  Hot  plates  are  a  modem  improvement  used  for  stewing  and  boiling.    The  hot 
plate  is  merely  a  large  plate  of  cast-iron,  a,  b,  Jig. 
674.,  laid  hollow  on  a  raised  hearth,  and  having 
a  closed  fire  burning  under  it,  and  traversing 
in  a  serpentine  manner,  by  which  the  plate  is 
heated  excessively,  and  indeed  sometimes  made 
almost  red  hot.  Upon  this  plate  the  various 
stewpans,  saucepans,  &c.  are  set,  and  the  heat 
is  sufiicient  to  keep  them  stewing  or  boiling,  a 
method  which  is  found  very  convenient,  and 
saving  a  great  deal  of  trouble.  With  them 
coal  may  be  used,  and  the  smoke  is  carried  off 
by  a  flue.  They  have,  however,  the  incon- 

venience of  heating  the  kitchen  too  much,  except  some  contrivance  is  resorted  to  for 
I  carrying  off  the  hot  air  ;  but  they  have  not  the  evil  produced  by  stewing  stoves  of 
'  creating  the  unwholesome  charcoal  gas.  With  respect  to  the  heat,  it  must  be  observed, 
1  that  it  is  undoubtedly  injurious  to  health,  yet  cooks  do  not  in  general  complain  of  this 
:  80  much  as  we  might  suppose  ;  they  say  it  is  hurtful  at  first,  but  that  in  time  they  get 
:  seasoned  to  it !  To  insist  upon  the  bad  effect  of  such  heat,  probably  appears  to  tliem  like 
:  a  slur  upon  their  profession,  as  they  imagine  cooking  and  great  heat  to  be  inseparable. 

Jeakes's  broiling  stove  may  be  made  to  form  a  part  of  the  hot  plate.  In  the  kitchen  of  the 
'  City  Club  several  of  these  broiling  stoves,  a,  b,  c,  d,  e,f.  Jig.  67.5.,  form  part  of  a  very  long 

ft  O  it~ " 

)              Tigt  674. 

tl,    < 
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hot  plate,  A  B,  extending  across  one  side  of  the  kitchen,  and  having  tliese  charcoal  stewing 
stoves  as  part  of  the  arrangement  which  serves  for  broiling,  boiling,  and  stewing,  with 
great  convenience. 

The  hot  plate  is  best  placed  in  a  recess  like  a  large  chimney,  with  a  flue  to  carry  off 
the  heated  air,  as  in  the  kitchen  of  the  Merchant  Tailors'  Hall,  where  advantage  has  been 
taken  of  two  large  ancient  chimneys.  This  convenience  cannot  be  always  obtained, 
except  in  the  case  of  a  new  kitchen,  where  the  architect  may  provide  for  it.  In  some 
places  a  hood  might  be  brought  over  the  hot  plate  with  a  proper  contrivance  above  to 
carry  out  the  hot  air. 

Sect.  VIII. 

COOKING  BY  STEAM. 

4725.  The  application  of  steam  to  the  art  of  cooking  is  a  modern  invention  ;  and  as  this 
great  agent  has  been  found  extremely  convenient  in  other  arts,  it  is  here  particularly  so. 
It  has  been  pretty  generally  practised  in  this  country  with  more  or  less  success  for  nearly 
half  a  century,  but  of  late  there  have  been  great  improvements  in  the  modes  of  using  it 
and  in  the  apparatus. 

4726.  Cooking  by  steam  is,  indeed,  one  of  the  greatest  advances  which  have  been  lately  made 
in  the  culinary  art.  Not  only  can  steam  be  conveyed  to  any  part  of  the  kitchen  with  the 
greatest  facility,  so  as  to  be  used  where  no  fire  could  be  introduced,  and  thus  economy 
and  cleanliness  are  obtained,  but  this  mode  of  cooking  has  several  other  advantages. 
Steam  kitchens,  as  they  were  called,  have  been  sometimes  fitted  with  very  complicated 
machinery  which  is  expensive,  and  too  much  has  often  been  attempted.  There  is  no 
doubt,  by  ingenious  contrivances,  it  would  be  easy  to  show  what  steam,  as  well  as  gas,  is 
capable  of  doing  ;  but  what  we  particularly  wish  is,  that  cooking  should  be  performed 
either  better  or  cheaper  than  by  the  ordinary  methods.  Experiments  showing  merely 
what  it  is  possible  to  effect  are,  however,  always  valuable,  and  ordinary  cooks  have  not 
yet  learned  to  make  all  the  use  of  steam  that  is  possible,  even  by  very  simple  and  easy 
methods  :  nor  can  this  be  expected,  except  they  were  better  acquainted  with  philoso- 

phical principles.  It  is  only  from  those  who  possess  this  knowledge  that  improvements 
in  the  use  of  steam  can  proceed  ;  yet  the  few  leading  facts  that  are  essential  to  be  known 
are  far  from  being  above  the  attainment  of  those  who  have  most  occasion  for  them,  and 
we  shall  endeavour  to  render  thetn  easy  to  be  understood. 

4727.  We  here  recommend  the  reader  who  wishes  to  understand  steam  to  peruse  what  we 
have  said  in  Chap.  I.  Book  II.  on  the  subject  of  the  boiling  of  water,  and  to  consider 
carefully  the  description  of  the  manner  in  which  water  is  converted  into  steam.  But  to 
save  a  great  deal  of  trouble,  perhaps  it  will  be  better  here  to  enumerate  the  principal 
circumstances  respecting  steam,  at  the  risk  of  some  complaints  of  repetition. 

Water,  then,  always  becomes  converted  into  an  elastic  gas  called  steam,  when  it  is 
heated  to  212°  under  the  ordinary  pressure  of  the  atmosphere.  Steam  itself  is  perfectly 
transparent  and  invisible  like  common  air,  and  will  remain  so  as  long  as  the  heat  of  212° 
is  kept  up  ;  but  no  sooner  does  it  come  into  contact  with  any  body  colder  than  itself  than 
it  parts  with  some  of  its  heat,  and  can  no  longer  remain  in  the  state  of  steam,  but  returns 
to  that  of  water,  which,  however,  will  be  at  first  so  hot  as  to  be  nearly  boiling.  This 
return  of  steam  to  its  former  condition  is  termed  its  condensation,  and  there  are  some 
remarkable  circumstances  connected  with  it.  Steam,  we  have  said,  is  an  elastic  substance 
like  air,  and  may  be  considered  as  in  fact  a  kind  of  air  or  aqueous  gas,  which  requires  to 

be  kept  up  to  212°  to  be  permanent.  Now  as  a  vessel  which  is  called  empty  is  still  fiill 
of  air,  it  is  impossible  to  put  another  kind  of  air  into  the  same  vessel,  except  the  first 
be  taken  out ;  in  like  manner,  steam  cannot  be  put  into  a  vessel,  except  the  common  air 
be  abstracted.  Steam  is  lighter  than  common  air,  and  therefore,  if  introduced  into  a  vessel 
filled  with  air,  it  will  occupy  the  upper  part  of  the  vessel,  if  there  are  openings  by  which 
the  common  air  can  get  away. 

To  illustrate  this  important  fact,  suppose  it  was  required  to  put  steam  into  the  space 
a  b  c,fig.  676.,  between  two  vessels  of  different  sizes,  in  order  to 
boil  the  water  in  the  inner  one.  It  would  be  impossible  to  cause 
the  steam  to  enter  at  c  except  openings  are  left  at/,  by  which  the 
common  air  could  be  driven  out ;  but  by  degrees  the  whole  of  the 

^-M  6  1*— /  air  would  thus  escape  by  the  pressure  of  the  steam,  which  would  then 
Fig.  676.  entirely  occupy  the  space  a  b  c.  It  is  in  this  manner  that  water  is 

made  to  boil  in  vessels  placed  upon  wooden  tables  at  a  distance  from  the  fire  in  the  kitchens 
of  some  of  the  London  club-houses.  Another  important  fact  with  respect  to  steam  is,  that 

if  a  jet  of  cold  water  be  suddenly  let  into  a  vessel  thus  filled  with  steam,  the  latter  will  be 

instantly  condensed  into  water,  which  will  occupy  only  a  very  small  space  compared 
with  what  it  did  as  steam.  Now  as  the  common  air  had  been  driven  out  at  first,  when 

this  condensation  takes  place  there  is  neither  air  nor  steam  in  the  space  so  occupied, 
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which  will  now  be  absolutely  empty,  or,  as  it  is  termed,  a  vacuum.  This  vacuum  would 
have  to  resist  an  immense  pressure  from  the  surrounding  atmosphere ;  and  if  the  sides  of 
the  vessel  were  not  very  strong  they  would  give  way  :  but  steam  itself  is  able  to  resist 
this  pressure,  as  well  as  the  air. 

From  this  it  must  be  understood  that  steam  may  be  conveyed  in  pipes  to  any  distance, 
provided  the  heat  of  212°  can  be  sustained,  but  no  farther;  and  that  as  some  heat  must 
escape  in  its  course  through  a  length  of  pipe,  it  is  proper,  in  conveying  it,  to  cover  the 
pipes  with  the  worst  conductors  that  can  be  procm-ed,  to  prevent  its  condensation. 

It  is  obvious,  therefore,  that  as  long  as  steam  can  be  kept  from  condensing,  it  possesses 
the  temperatiu-e  of  212°  and,  of  course,  has  heat  enough  to  effect  whatever  process  of 
cookery  boiling  water  can. 

4728.  Steam  is  applied  in  cooking  in  a  great  variety  of  ways.  The  food  is  put  into 
vessels  kept  full  of  steam,  in  which  they  are  subjected  to  the  same  degree  of  heat  exactly 
as  in  boiling  water  ;  or  water  itself  is  made  to  boil  by  means  of  steam,  either  by  bringing 
it  by  a  pipe  into  the  water,  or,  which  is  much  better,  by  causing  the  steam  to  surround  a 
vessel  full  of  water,  as  is  shown  above.  One  of  the  simplest  methods  of  employing  steam 
is  the  following. 

4729.  Saucepans  and  boilers  are  made,  with  anoilier  vessel  called  a  steamer  on  the  top. 
The  bottom  of  the  steamer  is  perforated  with  numerous  holes  to  admit  of  the  entrance  of 
the  steam  from  the  water  boiled  in  the  saucepan  beneath.  This  arrangement  is  exceed- 

ingly convenient  and  economical,  since  one  article  of  food  may  be  boiled  in  the  saucepan, 
and  another  may  be  cooked  by  the  steam  in  the  upper  vessel,  without  any  additional 
expense  of  fire.  Vegetables  are  often  so  prepared,  and,  if  it  is  found  useful,  any  number 
of  steamers  may  be  placed  over  each  other  on  the  same  saucepan,  each  steamer  having  a 
perforated  bottom,  a,  Jig.  677.,  represents  a  saucepan  with  a  steamer  of  tin  ;  b,  Jig.  678. 
is  a  cast-iron  saucepan  with  a  tin  steamer. 

F/i;.  G77. 

Fig.  fi78. 

Fig.  6: 

i-Vfl.  67!) 

9.  represents  one  of  Count  Rumford's  kitchen-boilers  with  its  steamer,  of  which 
thousands  were  formerly  made  in  Loudon,  and  which 
were  put  up  in  the  Royal  Institution  and  are  described 
in  his  "Essays."  a  is  a  section  of  the  boiler  with  its  steam 
rim  set  in  brickwork,  and  heated  by  its  own  little  fire ; 
b  is  the  steamer  placed  over  the  
sides,  fitting  into  the  rim  of  the  I 
boiler.   The  sides  of  this  steamer  " 
are  of  double  tin,  the  better  to  con-  I 
fine  the  heat,  the  outside  being  cy- 

lindrical, but  the  inside  slightly 
conical.    The  conical  cover  fits 
into  the  steam  rim  of  the  steamer. 
This  steam  apparatus  is  very  per- 

fect for  the  purpose  for  which  it 
is  intended,  but  is  now  no  longer 
made. 

Steam  was  much  employed  by 
Count  Rumford  for  cooking  for  public  establishments  on  a  great  scale  with  a  view  to 
economy  ;  and  we  may  here  describe  an  ingenious  contrivance  of  his  for  preventing  the 
.steam  from  escaping  from  the  large  boxes  of  wood  lined  with  tin  in  which  potatoes .and  other  things  were  cooked,  a,  Jig.  G80.  is  a  portion  of  the  wooden  cover  of  these 
■steam  vessels,  and  i  is  a  projecting  tongue  on  the  under  side  all  round,  that  shuts  down into  a  cavity  caused  by  bending  the  tin  of  the  vessel  into  this  shape.  The  consequence' of  this  IS,  that  this  cavity  is  always  full  of  water  occasioned  by  some  of  the  steam  con- 
Idensing  ;  and  as  the  tongue  b  comes  down  into  this  water,  no  steam  can  escape  out  of  the 
vessel  without  first  di.'iilacing  this  water,  wliich  steam  of  the  ordinary  strength  cannot  do Wessels,  therefore,  made  with  these  sleani  rims  are  steam-tight,  that  is,  do  not  throw  out 
.any  steam  into  the  apartment.  It  must  be  very  easily  seen  how  useful  such  a  steam 
run  would  be  in  every  brewing  and  washing  copper,  as  well  as  vessels  for  cookin"  by steam  ;  yet  this  excellent  conlrivauce  appears  to  be  forgotten  already 3  II 

Fig.  680. 
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Although  direct  steam  may  be  employed  very  advantageously  for  cooking  meat,  fish, 
and  vegetables  on  many  occasions,  yet  we  have  the  authority  of  some  of  the  best  cooks, 
such  as  those  at  Buckingham  Palace,  the  Albion  Tavern,  City  Club,  &c.,  for  saying  that 
neither  meat  nor  fish  are  so  well  cooked  in  steam  as  in  boiling  water.  The  juices  of  the 
meat  are  too  much  drawn  out,  and  fish  is  rendered  less  firm  than  by  boiling  :  hams  form 
an  exception.  Nevertheless,  although  this  may  be  admitted  to  be  the  fact,  still  the  difl:er- 
ence  is  not  so  great  that  we  should  object  to  the  use  of  steam  when  economy  or  great 
convenience  recommends  it.  In  the  case  of  steaming  joints  of  meat,  although  much  of 
the  rich  gravy  is  forced  out  of  the  meat,  yet  it  is  all  preserved  in  the  dish  below,  and  may 
be  returned  upon  the  meat,  or  served  up  with  it. 

Fig.  681 .  represents  the  section  of  a  kettle  made  by  Mr.  Evans,  Fish  Street  Hill,  in  which  fish,  potatoes,  and 
their  sauces  may  be  cooked  by  the  steam  of  a  boiler  at  the  side  of  the 
kitchen  range.  This  kettle  fit.«  on  the  oval  opening  on  the  top  of  the 
range  boiler  at  a,  the  dots  showing  the  holes  which  admit  of  the  steam. 
In  this  kettle  is  put  an  oval  plate  on  which  the  fish  is  laid  ;  and  over 
that  is  a  similar  plate  for  the  potatoes,  both  of  which  are  lifted  out 
by  Dent  wires  for  handles.  In  the  lid  of  the  kettle  are  openings  in 
which  are  fitted  small  tin  dishes  with  covers  for  melted  butter,  sauces, 
&c.  It  is  evident  that  this  principle  may  be  modified  in  numerous  ways, 
of  which  this  specimen  may  serve  suflSciently  as  an  example. 

4730.  Meat  and  _fish  may  be  boiled  in  water  by  means  of 
steam  with  gi'eat  advantage,  by  the  method  which  is  prac- 

tised at  the  Albion  Tavern,  London,  and  other  places,  and 
which  has  been  already  .described  in  fig.  676.,  namely,  by 
admitting  the  steam  between  the  double  sides  and  bottom 

of  the  vessel,  which  boils  the  water  in  the  inner  one  ;  and  it  is  really  beautiful  to  see  a 
great  number  of  tin  vessels  constructed  in  that  manner  boiling  various  kinds  of  meat  and 
vegetables,  and  standing  in  a  line  on  a  long  wooden  table  close  to  the  wall,  at  a  distance 
from  the  fire,  the  water  being  kept  boiling  by  means  of  a  pipe  full  of  steam  from  the 
range  boiler. 

4731.  Meat  am!  vrgetablcs  mm/  be  cooked  merely  by  their  own  Juices,  without  the  addition  of  any  steam  or 
water.  To  effect  this,  two  vessels  must  be  provided, yjg.  682.  ;  the  larger  one  to  hold  water,  and  the  inner 
one,  of  course  less,  to  hold  the  meat  to  be  cooked.  Both  must  have  covers  of  the  ordin.iry  kind.  The  inner  one 
must  be  supported  upon  a  trivet  to  keep  it  a  few  inches  from  the  bottom  of  the  outer  vessel.  Water  must  be 
put  into  the  outer  vessel  so  as  to  rise  a  few  inches  above  the  bottom  of  the  inner  one.  The  whole  is  to  be 
placed  over  a  fire,  or  stove,  or  on  a  hot  plate  to  boil.  When  the  water  in  the  outer  vessel  boils,  the  heat 
will  be  communicated  to  the  meat ;  but  the  heat  in  the  inner  vessel  will  never  be  quite  equal  to  212°,  that 
of  boiling  water  ;  consequently  the  meat  will  take  one-third,  or  perhaps  one-half,  more  time  to  cook  than 
if  it  were  in  steam  or  water  ;  but  on  account  of  the  slowness  of  the  process,  it  will  be  the  more  tender.  A 
shallow  tin  pan,  with  a  few  bars  across  the  top,  should  be  put  in  for  the  meat  to  lie  on,  and  to  collect  the  rich 
gravy  that  runs  from  it.  Eggs  can  never  be  rendered  hard  in  this  apparatus  ;  though  kept  in  half  an  hour 
the  white  becomes  only  of  the  consistence  of  a  jelly.  It  is  evident  that  this  is  really  a  balneum  maria;  with  a cover. 

FiE.m.  j==^ 

47 -.2.  An  apparatus  for  cooking  potatoes  without  water  has  been  some  time  sold  in  the  shops,./fg.  GS3.  This consists  of  a  saucepan  of  sheet  iron,  to  stand  the  fire  on  which  it  is  put.  Within  is  a  false  perfomted  bottom 
to  hang  in  an  inch  from  the  bottom  of  the  pan.  On  this  upper  bottom  the  potatoes  are  laid,  and  the  he.nt 
and  vapour  raised  from  themselves  is  sufficient  to  cook  them  when  the  cover  is  put  on.  It  is  evident  that  if 
a  very  little  water  be  put  in,  the  potatoes  will  be  dressed  in  the  steam.  This  apparatus  costs  about  six 
shillings,  and  is  found  to  answer  perfectly. 

4733.  Fig.  684.  represents  the  arrangement  of  a  steam  apparatus,  placed  in  a  recess  in 
the  wall  in  the  kitchen  of  the  City  Club-house,  London,  a  and  c  are  vessels  containing 
water  boiled  by  steam  by  means  of  the  sides  and  bottom  being  double,  the  steam  being 
introduced  between  them,  as  described  above,  b  is  a  larger  receptacle  kept  full  of  steam  ; 
in  the  cover  are  four  circular  airertures,  in  which  smaller  vessels,  having  the  bottom  and 
sides  perforated  with  numerous  holes  to  admit  the  steam  to  the  potatoes  dressed  in  them. 
d  is  another  vessel  kept  full  of  steam  only,  for  cooking  hams,  c  is  a  section  of  the  vessels 
a  and  c  ;  /  is  one  of  the  small  circular  vessels  in  h  with  the  holes.  The  several  vessels 
are  supplied  with  steam  from  a  large  steam  boiler  placed  in  the  scullery,  which  likewise 
furnishes  steam  to  various  hot  closets.  It  is  more  convenient  to  have  the  boiling  and 
steaming  vessels  distinct,  than  to  have  one  placed  upon  the  other,  as  is  sometimes  the  case, 
an  arrangement  only  desirable  when  there  is  little  room. 
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4734.  g,  fig.  684.,  is  a  large  fish-kettle  in  the  kitchen  of  the  Merchant  Tailors'  Hall,  with I  double  bottom  and  sides,  for  boiling  several  turbots  at  once  in  water  heated  by  steam  between 
I  the  sides  :  A  is  a  stand  with  two  or  more  pierced  shelves  to  place  the  fish  upon  in  the  water. 

4735.  Fig.  685.  represents  a  Bain  Marie,  in  which  the  water  is  heated  by  steam  by  means 
of  a  double  bottom  having  the  steam  between.  It  is 
made  of  copper  and  placed  upon  brickwork.  The 
same  method  may  be  employed  with  advantage  when 
it  is  required  to  heat  any  liquid  without  the  danger  of 
hurning  to. 

4736.  The  following  observations  on  steam  we 
probably  would  not  have  been  induced  to  make,  had 
we  not  observed  in  the  description  of  a  cooking 
apparatus  by  a  London  manufacturer  a  proof  that  the 
subject  of  steam  is  not  so  generally  understood  as  it 
ought  to  be  by  this  class  of  persons.  The  inventor 
of  this  apparatus  states  that  the  novelty  of  his  in- 

vention consists  in  his  employing  what  he  terms  dry 
steam,  which,  he  says,  is  "steam  not  in  a  pure  state, 

or  not  completely  saturated  with  toater."  He  adds  that  his  steam  is  invisible  in  the 
atmosphere,  and  of  a  superior  kind,  &c.  It  is  proper  here  to  state  that  such  an 
erroneous  view  and  such  a  confusion  of  ideas  should  be  corrected,  since  we  believe 
these  are  not  confined  to  the  individual  in  question.  It  appears  that  some  persons  have 
a  notion  that  there  are  two  states  of  steam,  dry  and  moist.  This  mistake  arises  from 
confounding  the  visible  aqueous  vapour  which  we  see  issuing  from  the  spout  of  a  tea- 

kettle with  actual  steam,  and  calling  this  moist  steam.  We  have  stated  above  that  water 
I  rendered  perfectly  gaseous  by  boiling  is  in  reality  always  dry,  transparent,  and  invisible ; 
when  this  steam  loses  part  of  its  heat  of  212°  by  contact  with  a  colder  body,  or  by  coming 
into  the  atmosphere,  it  is  condensed  into  a  visible  vapour,  which,  although  in  common 
language  is  still  called  steam,  is  not,  in  fact,  steam  properly ;  it  is  steam  altered  by  a  certain 
degree  of  cooling ;  that  is  to  say,  the  substance  that  was  steam  is  beginning  to  be  con- 

densed into  water,  in  consequence  of  which  it  has  become  visible  vapour.  The  steam,  as 
it  first  issues  from  the  spout  of  a  tea-kettle,  is  transparent  and  invisible  for  nearly  an  inch; 
but  then  losing  part  of  its  heat,  it  begins  to  be  condensed  into  water,  and  becomes  visible. 
The  difference  between  the  temperature  of  the  transparent  and  invisible  part  or  real 
steam,  and  the  visible  cloud  of  vapour  is  sufficiently  striking  ;  the  first  would  scald  the 

:  finger  if  held  in  it,  but  the  latter  would  feel  merely  warm.  It  is  the  state  of  actual  trans- 
[  parent  steam  alone  that  is  capable  of  cooking,  and  the  vaporous  state  would  be  totally  inef- 

fective for  this  purpose.  The  steam  in  the  interior  of  every  steamer  is  always  perfectly 
transparent,  invisible,  and  dry,  as  much  as  in  the  apparatus  above  alluded  to,  but  which  is 
described  as  peculiar  :  were  steam  not  so,  it  could  not  perform  any  effect  in  cookery.  It  is 

true,  that  when  the  lid  is  taken  oft"  such  a  steamer,  a  clo\id  of  vapour  appears  ;  but  this  is 
because  some  of  the  dry  and  invisible  steam  is  immediately  partially  condensed,  and 
becomes  vapour  by  the  cold  of  the  atmosphere.    If  a  cold  piece  of  meat  be  put  into  a 

3  H  2 
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vessel  kept  full  of  transparent  steam,  at  first  its  coldness  will  cause  the  steam  to  condense 
upon  it,  and  of  course  to  moisten  it :  but  when  the  meat  is  heated  tlirough  up  to  the  same 
temperature  as  tlie  steam  itself,  it  cannot  occasion  any  such  condensation  ;  and  the  meat 
will  then  remain  without  farther  moistening ;  real  steam  being,  as  we  have  said,  always 
dry.  It  cannot  be  necessary  after  this  explanation  to  notice  the  absurdity  of  supposing 
that  dry  steam  is  "  steam  not  completely  saturated  with  water."  Dry  steam  has  as  nmch 
water  as  the  visible  vapour,  but  this  water  cannot  appear  as  such  until  it  is  condensed. 
See  this  subject  further  illustrated  in  describing  the  Rumford  roaster,  p.  819. 

We  have  stated  above  that  by  means  of  steam,  now  so  extensively  employed  in  cookery, 
almost  every  process  of  the  cook  mai/  be  performed  by  this  agent,  but  probably  not  with 
the  greatest  advantage,  and  therefore  much  judgment  is  required  in  its  application.  Even 
roasting  and  baking  have  been  effected  by  high-pressure  steam  ;  that  is,  steam  heated  in 
close  strong  vessels  considerably  above  212°,  such  as  Perkins's  steam  tubes  for  warming 
buildings  :  but  it  is  very  doubtful  whether  this  could  be  applied  advantageously  in 
domestic  economy  ;  and  it  is  sufficient  merely  to  mention  it  as  a  philosophical  fact. 
Steam  is,  however,  usefully  employed  in  hot  closets,  hot  tables,  heating  water  for  baths, 
drying  cloths,  &c. 

Whenever  steam  is  employed,  its  elastic  power  when  confined  should  not  be  lost  sight  of, 
nor  indeed  any  of  its  properties  which  we  have  described.  It  should  be  remembered  that 
its  force  may  be  equal  to  that  of  gunpowder.  In  all  boilers,  therefore,  for  the  generation 
of  steam,  there  should  be  a  safety  valve,  which  gives  way  and  permits  it  to  escape,  when- 

ever its  power  becomes  so  great  as  to  endanger  the  containing  vessel,  otherwise  an 
explosion  might  be  the  consequence  of  its  confinement. 

47.37.  In  large  kitchens,  lohere  steam  is  much  employed,  and  required  for  many  purposes, 
it  is  the  custom  to  fit  up  a  boiler  constructed  nearly  in  the  same  manner  as  that  for  steam 
engines  ;  but  this  requires  the  constant  attention  of  a  person  exi)crienced  in  the  manage- 

ment of  a  steam  boiler.  It  may  be  placed  in  an  apartment  adjoining  the  kitchen,  since 
the  steam  can  be  conducted  to  any  place  by  means  of  pipes :  but  care  must  be  taken  that 
all  such  pipes  are  accessible  in  case  of  any  repair  being  necessary. 

Sect.  IX. 

COOKING  BY  GAS. 

47-38.  Among  the  novelties  in  the  culinary  art  is  the  use  of  coal  gas  for  producing  the 
necessary  heat.  This  method  has  a  certain  elegance  to  recommend  it,  and  there  are' 
occasions  when  it  may  be  found  useful.  Some  persons  have  been  so  sanguine  as  to 
suppose  that  this  employment  of  gas  may  soon  do  away  altogether  with  the  necessity  of 
open  fires  in  our  kitchens, —  a  hasty  opinion  evidently  founded  upon  a  very  superficial  and 
imperfect  acquaintance  with  the  business  of  an  ordinary  kitchen.  Several  experiments 
have  been  made  which  prove  that  every  process  in  cooking  may,  by  the  judicious  appli- 

cation of  burning  gas,  be  effected;  but  this  supposes  a  great  variety  of  ingenious 
machinery,  and  cooks  perfectly  conversant  with  their  use,  to  say  nothing  of  the  expense. 
What  may  be  accomplished  by  future  generations  we  will  not  at  present  venture  to 
speculate  upon ;  we  know  what  can  actually  be  done  by  any  one  determined  to  cook 
every  thing  with  gas  at  any  cost,  but  it  is  too  much  to  think  of  its  universal  adoption  at 
present,  instead  of  the  usual  methods. 

It  will  be  interesting,  however,  to  describe  some  of  the  experiments  that  have  been 
made  with  success.  The  subject  is  at  least  amusing,  and  is  really  deserving  of  attention, 
even  should  its  usefulness  prove  as  limited  as  we  fear  it  will  ultimately  be  found  to  be. 

Notwithstanding  what  we  have  just  said,  it  is  fair  to  observe  with  respect  to  the  flame 
of  gas  procured  from  the  gas  works,  that  its  regularity,  the  facility  with  which  it  can  be 
obtained  and  conducted  to  anj-  spot  required,  imd  the  great  nicetj-  with  which  it  can  be 
adjusted,  in  a  single  jet,  or  a  series  of  jets  in  a  line,  a  circle,  or  several  concentric  circles, 
or  any  other  figure,  give  it  a  superiority  over  every  kind  of  lamp,  and  might  almost  tempt 
one  to  think  that  methods  may  some  day  be  invented  for  applying  it  with  success  to  culi- 

nary purposes  with  great  advantage  of  convenience  on  some  occasions,  if  not  of  economy. 

V  Fig  68&  lS|  4739.  To  boil  with  </as  on  a  small  scale  is  obviously  extremely  easy  ; 

'I  '  I  nothing  more  is  necessary  than  to  make  the  flame  play  against  the kggj^^s//  bottom  of  the  vessel,.//;/.  680.,  which  will  be  best  if  constructed  on  the 

II  \f"~"  I  principle  of  the  Rumford  tea-kettle  described  in  p.  70(;.    It  will  be  best 
■ssdSii^  •'  to  have  several  jets  of  flame  with  sei)arate  stop-cocks,  and  then  the  boil- 
JJLLiM  mfiy  i,e  regulated  by  .shulting  or  opening  some  of  them.  Stewing 
I  J       Te(|uires  only  less  hont,  and  of  course  less  flame. 

Already  gas  flame  is  found  e.\iremely  useful  in  taverns  and  similar  places  for  warmmg 

liquids  and  keepiug  them  hot.  Tlie  flame  is  nmde  to  jilay  under  a  conical  vessel, .^fli.  687., 
which  is  surrounded  by  a  cylindrical  one,  to  confine  the  heat  round  the  sides  of  the  inner 
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Fig.  G87. 

rig.  i-m. 

one.  The  latter  has  sometimes  partitions  that  divide  it  into 
several  chambers,  into  each  of  whicli  a  ditferent  liquor  can  be 
put,  and  drawn  off  separately,  by  means  of  stop-cocks.  The 
whole  apparatus  appears  in  forai  of  a  pedestal  of  any  required 
shape,  the  flame  being  concealed  in  the  interior  ;  and  it  is 
also  evident  that,  on  the  same  principle,  other  forms  of  the 
apparatus  may  be  constructed. 

4740.  Roasting  by  gas  has  been  perfectly  accomplished  by 
the  method  for  which  Mr.  Hicks  took  out  a  patent  a  few 
years  ago  ;  and  this  exhibits  one  of  the  most  elegant  modes 
of  cooking.  In  this  apparatus,  fig.  688.,  the  meat  is  fixed 
upon  a  spike  in  the  midst  of  a  circle  of  little  flames  of  gas, 
and  a  bright  copper  cone  being  brought  over  the  whole,  the 
current  of  heated  air  thus  produced,  together  with  the  re- 

flection of  heat  from  the  inside  of  the  cone,  are  sufficient  to 
eifect  the  roasting.  Tlie  circle  of  flames  is  produced  by 

causing  the  gas  to  come  up  through  a  pipe,  a,  which  is  fixed  on  a  table,  and  fills  a 
horizontal  circular  ring  like  that  of  a  table  lamp,  having  a 
number  of  small  perforations  on  the  top,  through  which  the 
gas  issues.  The  copper  cone  not  here  represented,  having 
an  orifice  at  the  top,  comes  over  the  stays,  b  c,  and  is  sus- 

pended by  a  balance  weight,  so  that  the  cook  can  let  it  down 
until  it  comes  below  the  flame,  or  raise  it  up  higher,  in 
order  to  examine  and  view  the  meat.  Beneath  the  circular 
tube  giving  out  the  flames,  a  shallow  dish  is  placed,  into  which 
the  gravy  and  melted  fat  fall,  and  then  run  out  at  d,  into 
another  dish,  e/  is  the  meat  stuck  on 
the  spike  in  the  centre.  Nothing  can  be 
cleaner  or  more  elegant  than  this  ap- 

paratus, by  which  a  roast  might  be  per- 
formed, if  required,  even  in  a  sitting- 

room;  and  one  advantage  is,  that  the  drip- 
ping is  saved  perfectly  clean.  But  it  is 

obvious  that  one  apparatus  is  only  calcu- 
lated for  things  nearly  of  one  size  ;  and 

that  for  tilings  of  various  sizes,  several 
cones,  or  even  several  apparatus,  may  be 
requisite.  With  regard  to  its  practical  use, 
we  cannot  consider  it  as  productive  of 
economy,  or  as  much  more  than  an  elegant 
culinary  toy,  which  may,  notwithstanding, 
be  occasionally  useful,  as  an  addition  to 

the  usual  means  of  cooking. 
Fig.  689.  represents  a  gas  apparatus  for  cooking,  which  is  an  im- 

provement upon  the  last,  by  enclosing  the  circle  of  gas  flames  with  its 
reflecting  cone  in  a  cylinder  of  tin,  from  the  top  of  which  a  pipe  takes 
off  the  burnt  air  ;  in  this  the  gas  is  introduced  below  the  apparatus. 
The  door  of  the  cylinder  is  represented  as  partly  open. 

4741.  The  fvllowivg  method  of  boiling  by  diluted  gas  is  said  to  have  been  first  tried 
successfully  at  Edinburgh.  A  tube  of  sheet-iron,  fig.  690., 
A  B,  is  made  about  two  feet,  or  two  feet  six  inches  long, 
having  its  diameter  from  three  to  ten  inches,  according  to 
the  size  of  the  vessels  to  be  boiled.  The  upper  orifice  of  this 
tube  is  covered  with  wire  gauze,  c,  of  about  forty-five  wires 
to  the  inch,  fixed  to  an  iron  hoop.  Three  projections  of  iron, 
a  b,  come  out  from  the  sides  of  the  tube  just  below  this  iron 
hoop,  by  which  it  is  suspended  and  fixed  in  a  hole  cut  in  the 
top  of  a  shelf  or  table,  i>  e,  for  the  purpose.  The  lower  end 
of  the  iron  tube  is  open,  and  a  gas  pipe,  f,  conies  up  a  little 
way  into  it,  and  throws  in  a  stream  of  coal  gas,  which  mixes 
witli  the  common  air  in  the  tube,  and  ascends  through  the 
wire  gauze.  This  mixture  of  airs  is  explosive,  but  if  it  be 
set  fire  to  as  it  issues  above  the  wire  gauze,  its  flame  will  not 
communicate  with  the  mixture  in  the  tube  ;  because,  on  the 
principle  of  Davy's  safety  lamp,  an  explosion  or  inflammation 

of  the  gas  cannot  take  place  through  the  gauze.  This  flame,  therefore,  consisting  of  the 
burning  of  carburetted  liydrogen  mixed  with  common  air,  will  give  out  a  prodigious  lieat, 

Fig.  690. 
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and  any  vessel  with  water  placed  over  it,  having  its  bottom  about  two  inches  above  the 
flame,  will  be  made  to  boil.  Cases  or  tubes  of  two  or  three  inches  in  diameter  will  boil 
a  tea-kettle,  saucepan,  or  stew-pans  ;  one  of  nine  or  ten  inches'  diameter  will  boil  a  fish- 
kettle,  or  joint  of  meat,  or  heat  water  for  a  bath.  The  gas  pipe  should  be  furnished  with 
two  stop-cocks,  one  for  the  workman  who  fixes  the  apparatus,  to  regulate  the  greatest  quantity 
of  gas  admitted,  to  which  the  cook  should  not  have  access,  and  the  other  by  which  the  cook 
can  diminish  or  shut  off  the  gas.  The  point  for  regulating  is  the  commencement  of  the 
appearance  of  the  yellow  flame  on  the  top  of  the  blue  flame.  If  more  gas  be  admitted 
after  this,  soot  is  deposited  on  the  bottoms  of  the  cooking  vessels,  from  the  combustion  of 
the  gas  not  being  perfect  ;  while,  if  due  proportion  be  observed,  the  cooking  may  be 
performed  without  soiling  the  vessels,  which  may  even  preserve  their  original  brightness, 
no  soot  being  formed.  It  will  be  proper  to  enclose  the  sides  of  the  table  round  the 
bottom  of  the  thick  tube,  to  prevent  currents  of  air  from  disturbing  the  gas.  It  is 
necessary  that  great  care  should  be  taken  not  to  injure  the  wire  gauze,  since,  should  it  get 
bent  or  broken,  the  flame  would  then  communicate  to  the  mixed  gases  in  the  tube,  and 
perhaps  a  dangerous  explosion  might  take  place. 

To  prevent  this  accident,  by  protecting  the  wire  gauze,  some  strew  over  it  a  layer  of 
fragments  of  pumice-stone,  which,  being  incombustible,  protects  it  from  any  blow  or  other 
injury. 

A  hot  plate  has  been  heated  by  this  gas ;  and  it  has  also  been  employed  to  heat  an  oven. 
It  is  obvious,  that  it  is  only  where  gas  is  supplied  regularly  for  illumination,  that  it  can, 

in  general,  be  available  for  the  purposes  of  cooking  ;  and  that  where  no  contrivances  are 
employed  to  carry  off  the  noxious  gases  generated,  this  use  of  coal  gas  must  be  more  or 
less  prejudicial  to  the  health  of  those  exposed  to  them.  It  cannot,  therefore,  be  expected 
to  succeed,  except  in  the  hands  of  persons  whose  scientific  knowledge  enables  them  to 
employ  it  with  safety. 

Sect.  X. 

PORTABLE  COOKING  APPARATUS. 

4742.  Various  portable  apparatus  for  cooking  have  been  invented,  some  of  which  are 
useful  on  particular  occasions,  but  none  of  them  are  equal  to,  nor  ought  to  be  described 
as  perfect  substitutes  for  the  contrivances  of  an  actual  kitchen,  although  the  inventors 
often  hold  them  up  to  public  notice  in  this  point  of  view.  The  situations  where  they 
may  be  found  useful  and  convenient  are,  when  cooking  is  required  in  an  apartment 
where  there  is  no  regular  fitting-up  for  this  purpose,  in  travelling,  in  camps,  at  sea,  in 
pic-nic  parties,  and  similar  cases  which  may  be  easily  imagined. 

4743.  The  conjuror  or  camp  kettle.  —  Some  years  ago,  an  apparatus  of  this  name  was 
very  generally  sold  in  London,  where  some  may  yet  be  found  at  the  ironmongers',  and  is 
remarkable  for  the  expedition  with  which  a  small  piece  of  meat  may  be  dressed  in  it ; 
sufficient  for  one  pei'son  may  be  done  in  less  than  five  minutes  ;  and  a  pint  of  water  can 
be  boiled  in  the  same  time  ;  the  only  fuel  being  half  a  sheet  of  thick  brown  paper.  In  the 
interior  of  a  cylinder  of  sheet  iron,  an  iron  cone  like  an  extinguisher,  perforated,  is  placed 
over  a  hole  in  the  bottom,  c,  fig.  691.,  which  represents  a  section  of  the  apparatus.  A 

shallow  dish  of  tin,  b,  with  its  cover,  holds  the 
meat,  suppose  a  beef  steak,  and  fits  exactly 
into  the  top  of  the  cylinder.  There  is  a 
little  door  on  the  side,  through  which  the 
paper  wrapped  round  the  cone  is  set  fire  to ; 
the  door  is  then  shut.  The  heat  of  the  flame 

being  confined  altogether  within  the  cy- 
linder, very  soon  cooks  the  meat,  an  effect 

which  is  assisted  by  the  steam  being  con- 
fined by  the  cover  of  the  dish.  The  smoke 

passes  off  by  a  pipe. 
Fig.  Fig.  692.  exhibits  a  view  of  the  apparatus, 

with  its  tea-kettle  to  fit  in  the  cylinder :  c  is  the  cover  of  the 
round  dish  mentioned  above.  This  little  machine  has  been  found 

extremely  useful,  not  only  in  fishing  or  shooting  parties,  and  other 
occasions  where  a  dinner  might  be  required  at  a  distance  from 
home,  but  likewise  in  numberless  instances  in  the  house,  where 
cooked  meat  or  hot  water  may  be  wanted  quickly,  and  when  it  is 
inconvenient  to  light  a  fire,  particularly  in  summer.  It  is  perhaps 

impossible  to  carry  economy,  convenience,  and  expedition  farther  than  by  this  appara- 
tus ;  but  it  must  be  admitted,  that  by  this  process  the  meat  is  neither  roasted,  fried,  baked, 

nor  stewed ;  but  it  is  completely  done,  and  with  proper  management  very  palatable  for 
those  who  have  a  good  appetite. 

Fig.  692. 
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4744.  The  little  apparatus  called  Fourneau,  Fi(js.693,  694.,  used  much  in  Paris,  and 

commonly  employed  by  those  -who  sell 
things  in  the  streets,  is  extremely  con- 

venient, and  would  be  found  useful  here 
on  many  occasions.  It  consists  of  an 
unglazed  earthen-ware  vesssl,  a,  that 
bears  the  fire  ;  in  the  cavity  on  the  top 
some  lighted  charcoal  is  put ;  three  little 
projections  on  the  upper  margin  support 
the  stewing-pan,  b,  also  of  earthenware 
glazed  within  ;  there  are  holes  in  the 
lower  one  to  supply  a  draught  of  air  to 

the  fire.  By  means  of  this  very  simple  apparatus,  poor  people 
prepare  their  food,  generally  consisting  of  a  stew  of  vegetables 
with  a  little  meat ;  and  a  very  small  quantity  of  charcoal  will 
keep  this  simmering  for  hours.  It  is  to  be  observed,  that  the  noxious  fumes  of  the 
charcoal  renders  this  apparatus  improper  to  be  used  in  a  room,  except  there  is  a  good 
current  of  air  continually  passing  through ;  but  it  would  be  very  useful  in  summer  for 
cottagers,  when  it  might  be  set  out  of  doors. 

4745.  Calefaclcur  Le7naine  A  portable  apparatus,  so  named  from  the  inventor,  for  preparing  soup  and 
buuilli,  lias  been  much  used  in  France,  and  is  said  to  possess  the  advantages,  not  only  of  economy,  and  requiring 

little  attention,  but  likewise  that  of  malting  soup  of  a  superior  quality.  Fig.  695.  is 
a  section.  It  consists  of  two  parts,  a  cylindrical  case  with  its  little  furnace,  and  the 
boiler  fitting  within  it  and  holding  the  soup.  The  cylindrical  case  is  double,  being 
composed  of  two  cylinders  of  sheet  iron,  one  withm  the  other,  with  a  space  be- 

tween them  :  a,  b,  c,  </,  is  the  external  cylinder,  and  e,f,  g,  h,  the  inner  one  ;  both 
are  soldered  together  at  the  top.  An  aperture,  i,  is  cut  in  the  bottom  of  both, 
and  these  two  holes  are  connected  by  a  circular  rim,  which  shuts  in  the  space 
between  the  two  cylinders.  Over  this  aperture,  i,  is  placed  a  small  circular  dish 
of  tin,  k,  with  perforations  in  the  bottom,  containing  charcoal  or  other  fuel, 
whicii  is  supplied  with  air  through  the  aperture  i :  A  is  the  boiler,  very  little  nar- 

rower than  the  space  within  the  inner  cylinder  of  the  case  ;  and  this  boiler  has  a 
rim  round  it  at  g-,  g,  and  three  little  projections  corresponding  to  those  openings in  the  upper  part  of  the  inner  cylinder,  which  is  higher  than  the  outer  one  ;  when 
the  boiler  is  placed  so  that  the  three  projections  correspond  exactly  with  the 
tliree  openings,  the  narrow  space  between  the  boiler  and  the  inner  cylinder  is 
completely  closed ;  but  when  the  boiler  is  turned  so  that  they  do  not  correspond, 
then  tliere  is  a  narrow  space  open  at  /,  g,  by  which  the  hot  air  and  fumes  of  the 
charcoal  can  escape.  To  use  this  apparatus,  water  is  first  poured  into  the  space 
between  the  two  cylinders  that  form  the  case,  by  means  of  a  short  tube  at  tlie  top, 
closed  with  a  cork,  but  not  represented  in  the  section  ;  also  fuel  is  placed  lighted 
in  the  circular  dish.  The  meat  and  water  are  then  put  into  the  boiler,  generally 
in  the  proportion  of  a  quart  of  water  to  a  pound  of  meat.  The  boiler  is  then 
placed  m  the  case  in  such  a  manner  that  the  three  little  projections  do  not  corre- 

spond with  the  three  little  openings,  so  as  to  allow  the  smoke  or  hot  air  to  escape 
as  was  mentioned.  In  about  thirty  or  forty  minutes,  according  to  the  nature  of 
the  fuel,  the  water  between  the  two  cylindrical  cases  will  begin  to  boil,  which 
will  be  known  by  a  little  aperture  and  tube  made  at  6;  and  by  that  time  the 
water  in  the  boiler  will  likewise  be  hot,  though  not  boiling.  It  should  be  men. 
tioned,  that  a  small  shallow  boiler  with  a  cover,  b,  fits  close  on  the  top  of  the  large 

one,  K  ;  when  the  water  in  a  is  known  to  be  nearly  boiling,  the  smaller  boiler,  containing  water  only,  is 
taken  off,  the  soup  is  scummed,  and  the  vegetables  and  salt  put  in.  The  small  boiler  is  now  replaced,,  and 
the  three  sm.ill  projections  on  the  great  boiler  turned  so  as  to  correspond  with  the  little  openings,  which 
allows  the  boiler  to  close  up  the  aperture  by  which  the  hot  air  issued.  The  fire  will  now  be  soon  stifled  for 
want  of  draught ;  but  to  preserve  the  whole  as  hot  as  possible,  a  large  piece  of  baize,  flannel,  shawl,  &c.  is 
thrown  over  the  whole,  from  the  non-conducting  power  of  which,  and  likewise  of  the  water  in  the  cylindrical 
case  and  the  upper  boiler,  the  heat  of  the  expiring  fire  and  of  the  air  will  be  very  long  retained,  even  for 
several  hours  ;  during  which  time  the  soup  will  be  very  slowly  .ind  gradually  kept  at  a  simmering  heat,  but  not 
boiling.  Some  have  recommended  that  the  boiler  should  not  fit  quite  accurately  into  the  case,  so  as  to  admit 
of  a  very  slight  draught  to  the  charcoal  fire  the  whole  time  ;  but  in  that  case,  provision  should  be  made  for  the 
escape  of  the  carbonic  acid  gas,  which  otherwise  would  collect  in  the  apartment.  The  French  mechanics,  who 
are  much  accustomed  to  this  species  of  cooking,  find  such  an  apparatus  extremely  convenient,  as  tlicy  can  put 
it  to  work  in  the  morning,  leave  it  to  itself,  and  find  their  soup  ready  and  excellent  when  they  return  to  dinner. 
The  boiling  water  between  the  two  cylinders  of  the  case  is  for  washing  the  dishes,  or  any  other  such 

purpose,  and  is  drawn  off  by  a  cock  on  the  outside.  That  in  the  upper  boiler  may  be  employed  in  a  similar 
way,  or  for  cooking  something  else. 

This  principle  may  be  varied  in  many  ways.  Instead  of  water  between  the  two  cylinders  of  the  case,  the 
sp.ice  might  be  filled  with  charcoal  dust,  and  a  tube  made  from  it  to  conduct  away  the  smoke,  and  then  wood 
or  even  coal  or  coke  might  be  liurned,  if  the  .apparatus  is  placed  under  a  chimney,  or  in  the  open  air  ;  and  a 
stc.imer  might  be  put  upon  the  boiler.  By  an  addition  to  this  apparatus,  meat  or  poultry  may  also  be  dressed 
in  a  mode  somewhat  resemlilcng  baking,  but  what  the  Parisians  term  ro.isting:  /  is  a  fiat  circular  dish  fixed 
upon  a  perforated  rim,  and  into  which  the  me.at  is  laid.  This  dish  is  now  let  down  into  the  cylindrical  case, 
instead  of  the  boiler,  and  is  suspended  at  a  proper  height  above  the  fire  by  the  handles. 

47IG.  The  Bruges  slave,  used  sometimes  in  the  cottages  in  Holland  and  the  Netherlands,  maybe  mentioned 
among  other  port.iblo  apparatus  of  this  kind.  This  stove  consists  of  a  cylindrical  case  of  cast-iron  containing 
small  furnace  and  ovens.  Fig,  696.  Is  a  section  of  the  stove,  mAJig.  697.  a  pers])ective  view  of  the  exterior, 
ill  which  a  is  the  furn.ace,  or  fire-place,  supplied  with  air  by  a  hdle  at  the  bottom,  h.  This  fire-place  being 
closed  at  the  top  by  a  cover,  the  smoke  or  heat  passes  through  a  square  aperture,  represeiU(Hl  in  the  section, 
into  the  spaces  rf.  rf,  inimediattdy  under  the  flat  top  of  the  apparatus,  which  it  lieats,  and  tlien  passes  ofl'into 
a  fine  up  the  chimney.  The  space,  e,  c,  round  the  lurn.at-c  forms  an  oven  heated  by  the  iron  tire-place,  a.  'I'he doors,/,/,  open  into  this  oven,  which  serves  for  baking  bread  or  meat.  The  top  of  the  apparatus  above  d  d 
serves  to  set  vessels  upon  for  boiling  or  stewing,  the  heat  coming  tlirough  the  Iron  being  siillicient  for  that 
purpose.  If  much  heat  Is  required,  the  vessels  may  be  placed  in  circular  openings,  g,e,g,  in  the  top,  which 
otherwise  arc  closed  by  iron  covers,  and  the  top  then  answers  for  the  hot  plate  now  In  common  use.  The 
whole  stands  upon  strong  iron  feet.  A  is  a  register  for  the  air  which  supplies  the  fire;  and  the  fire. place  itself 
may  be  increased  or  diminished  by  employing  v.arlous  sized  circular  grates  adapted  for  different  parts  of  the 
conical  furnace.   6  Is  a  movable  drawer  into  whirh  the  ashes  drop.    The  economy  of  fuel,  which  inav  be 
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I'Jni!!.  .  considerable  in  this  apparatus  ;  and  there  may  be  numerous  cases  where  It  may  be  found 
w  !^r;  K,"  !;'''  ■'".'"ticularly  where  fnel  is  dear;  and  the  great  heat  given  out  by  an  iron  stove  is  not ,ciionat)le  ;  hut  it  must  be  observed  that,  as  the  heat  pniduced  in  the  apartment  by  this  aiiparatus  when  In operation  must  be  very  great,  this  must  be  taken  into  consideration  in  applying  it ;  and,  indeed.  It  is  usually employed  as  a  warming  as  well  as  a  cooliing  apparatus.  With  this  view  it  should  be  placed  in  the  chimney or  just  outside,  the  iron  pipe  which  carries  off  the  smoke  being  inserted  into  the  flue  in  the  usual  manner.  I  n tills  case,  however,  all  the  objections  to  defective  ventilation  will  remain  in  full  force,  and  likewise  the  danger 01  Irequent  overheating,  particularly  if  used  in  summer  for  cooking.  We  cannot  therefore  recommend  this machiiie  lor  our  English  cottages,  since  many  other  arrangements  may  be  contrived  nearly  as  economical,  and mucli  better  calculated  to  promote  a  change  of  air  so  necessary  to  health.  As  an  addition  to  our  usual kitchen  furniture,  it  is  much  inferior  to  other  plans  in  common  use  ;  its  great  weight  is  an  objection.  It  may be  useful  to  acquaint  those  who  wish  to  try  this  stove,  that  it  is  manufactured  by  Messrs.  Cottam  and Hallam,  Winsley  Street,  London,  and  costs  about  eight  or  ten  pounds. 

Fig.  697 
Fig.  696. 

Fig.  698. 

4747.  An  iron  stove,  serving  also  as  an  oven,  is  used  in  the  United  Slates,  Jig.  ()98.,  and  is  described  bv  Dr. 
Arnott.  This  stove  is  square,  and  has  an  iron  box  in  the  middle,  which  is  the  oven  ;  the  wood  lire  burns  at 
b,  beneath,  and  the  flame  circulates  in  the  direction  of  the  arrows,  the  smoke  going  out  through  the  flue,  c. 
This  serves  also  to  warm  the  apartment,  but  has  the  usual  defect  of  iron  stoves. 

4748.  Cooking  by  means  of  a  lamp.  —  Among  the  many  resources  of  the  culinary  art 
produced  by  necessity,  or  which  ingenuity  has  suggested,  is  that  of  performing  most  of. 
its  operations  by  the  heat  of  a  lamp  only.  The  native  inhabitants  of  those  regions  nearest 
to  the  poles,  the  Esquimaux,  who  have  not  the  advantage  of  either  coals  or  -wood  for  fuel, 
have  the  ingenuity  to  employ  fish  oil  burnt  in  lamps  made  of  stone,  both  for  warming 
their  habitations  and  for  cooking  their  food.  Lamps  afford  a  very  convenient  mode  of 
applying  heat  on  many  occasions.  The  dressing  of  food  may  thus  be  effected  in  situa- 

tions where  an  ordinary  fire  cannot  be  had,  as  on  ship-board  in  stormy  weather,  in  camps, 
or  in  travelling.  Lamps  may  be  considered  as  portable  furnaces,  capable  of  giving  much 
more  heat  than  is  generally  supposed.  They  are  made  in  a  variety  of  forms,  adapted  to 
the  kind  of  fuel,  and  the  particular  objects  for  which  they  are  employed. 

4749.  The  spirit  lamp  is  the  most  elegant,  and  though  too  expensive  for  the  ordinary 
operations  of  cooking,  is  much  employed  in  certain  cases,  more  particularly  in  heating  a 
small  quantity  of  liquid,  or  keeping  liquids  hot,  as  in  the  instances  of  tea-kettles,  and 
coffee-pots,  &c.  ;  but  cases  have  occurred  at  sea  and  in  camps,  and  in  travelling,  where 
the  spirit  lamp  has  been  adopted  as  the  most  convenient.    Although  the  flame  of  spirit  of 

wine  is  pale,  and  gives  very  little  light,  it  affords  considerable 
heat,  and  it  possesses  the  important  advantages  of  not  giving  out 
the  least  smell  nor  smoke,  and,  of  course,  of  not  depositing  any 
soot  or  stain  upon  the  vessels  to  which  it  is  applied  ;  indeed,  such 
a  lamp  was  employed  with  advantage  by  Captain  Parry  in  his 
northern  voyage.  Oil  is  the  general  fuel  for  lamps  of  this  kind  ; 
but  tallow  may  likewise  be  employed,  and,  indeed,  any  kind  of 
fat ;  but  such  lamps  must  be  of  the  most  simple  kind,  otherwise 
the  wicks  would  get  clogged.  A  circular  dish  or  basin  having 

several  wicks  at  the  edge  may  be  used. 
Fiy.  G99.,  the  coustruction  of  the  Rumford  tea-kettle,  with  an  external  cone,  c,  will  be 

found  the  best  adapted  for  a  boiler  to  be  heated  by  a  lamp,  the 
fliame  playing  under  the  bottom  of  the  interior  part, 

4750.  The  chemist's  lavip,  on  the  Argand  principle,  may  like- 
wise be  employed  as  an  excellent  mode  of  obtaining  heat  ;  and  it 

may  be  observed  that  the  double,  or  concentric-icick'd  Argaml 
lamp  affords  so  intense  a  heat  that  it  may  be  applied  to  a  great 
variety  of  culinary  operations  where  portability  and  great  heat 
are  required. 

The  portable  furnaces  of  the  laborafori/,  of  which  there  are 
many  kinds,  may  also  be  used  with  advantage  in  many  culinary 

processes. 4751.  A  portable  apparatus  for  boiling  by  a  lamp  is  represented 
in  fig.  700. ;  a  is  a  receptacle  for  the  lamp  ;  and  the  best  for  this 
purpose  is  the  chemical  Argand  lamp  with  the  short  copper  tube, 
this  affording  much  the  strongest  heat  without  smoke.    On  this 

Fig  700  fits  the  vessel  b,  of  tin  or  copper,  to  hold  the  meat  to  be  boiled, 
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or  soup  to  be  made  ;  a,  a  stand  for  holding  eggs,  as  is  shown  in  the  cut :  the  cover  is 
represented  by  the  dotted  line,  or  instead  of  this  may  be  placed  the  tea-kettle,  c. 

47^2.  An  cxtensi re  po7' tabic  cooking  apparatus  has  been  made  upon  this  principle,  by  which  roasting,  boil- ing, stevviug,  and  cooking  by  steam  may  all  be  per- 
formed at  the  same  time,  the  fuel  being  only  an  oil 

lamp,  a,  b,  d,fig.  700*.,  is  the  section  of  a  cylindrical vessel  of  sheet  iron  placed  over  a  lamp  with  a  number 
of  small  wicks,  e,  and  resting  upon  a  circular  stone 
hollowed  out  for  the  lamp,  or  on  an  inclosed  frame  of 
iron,  then-  being  a  series  of  holes  all  round  to  admit 
air  to  supply  the  lamp.  Within  the  vessel  a,  b,  c,  (/, 
which  contains  water,  another  iron  vessel,  h,  i,  is  sus- 

pended, to  the  bottom  of  which  the  flame  of  the  lamp 
is  admitted  through  an  aperture,  /,  in  the  bottom  of 
the  boiler  with  water.  The  smoke  passes  off  through 
a  minute  crevice  at  U,  k.  It  is  evident  that  the  fljune 
of  the  lamp  being  so  much  confined,  will  produce  a 
powerful  ehect  upon  the  water  in  the  boiler,  and  like- 

wise that  covering  the  aperture  /;  it  will  strike  upon 
the  bottom  of  the  vessel  h,  i,  in  which  meat  is  put 
upon  a  stand  to  roast.    If  this  vessel  be  divided  into 

two  by  a  parti'ion,  one  half  may  boil ; or  the  steam  may  be  conducted  by  means  of  the  pipe  b  to  another 
where  the  boiling  may  he  done';  indeed,  sufficient  steam  may  be  generated  in  this  way  to  boil  the  water  in  a number  of  other  vessels,  and  the  steam  may  be  admitted  into  others  for  cooking  by  steam.  Small  saucepans 
for  gravies,  tS:c.,  ni;iy  also  be  iitted  on  all  round,  as  at  m.  In  short,  it  is  easy  to  see  that,  upon  this  principle, 
with  only  a  strong  lamp,  cooking  may  be  performed  in  many  ways,  and  an  excellent  dinner  prepared  ;  but  it 
cannot  he  pretendi'd  that  the  roasting  can  be  equal  to  what  is  done  before  an  open  fire.  Such  an  apparatus  is 
very  applic.ible  to  a  ship  or  to  a  camp  ;  and  for  the  former,  it  has  been  made  to  swing  like  the  ship's  com- pass.   But  though  we  point  it  out  as  a  contrivance 

Fig.  701. 
that  may  be  exceedingly  useful  in  sucli  situations,  it  is 
absurd  to  speak  of  it  as  one  that  should  supersede  the 
ordinary  kitchen,  particularly  when  we  consider  the 
cost  of  the  apparatus,  which  must  necessarily  be  con- 

siderable. Something  of  this  kind  was  manufactured 
by  Mr.  Jose,  of  Bond  Street,  London,  and  we  believe 
was  invented  by  Lord  Cochrane. 

47.')3.  As  an  occasional  method  of  keeping  anything 
hot  for  some  time,  may  be  mentioned  placing  it  in  a 
vessel  of  sheet-iron  filled  with  sand,  in  which  is  buried 
a  red-hot  iron  heater.  The  non- 

conducting property  of  tlie  sand 
will  retain  the  heat  for  a  consi- 

derable time,  and  w  ill  not  cause 
any  unpleasant  fume  like  charcoal.    Sec  a,  fig.  701. 

ilfii.  Heat  tnay  he  occasionally  applied  to  a  particular  part  of  any  object  by  means 
of  an  iron  ring  handle,  b,fig.  701.,  to  which  is  attached  a  cup  of  iron  wire  that  can  be filled  with  live  coals. 

The  little  machine  called  an  Etna,  fig.  702.,  may  he  mentioned,  for  the  purpose  of 
warming  or  boiling  water  in  a  lew  minutes..  It  consists  of  a  tin  vessel  in  form  of  an  in- 

verted cone  to  hold  the  water,  and  this  is  phiced  in  a  cup  of  tin,  into  which  a  little  spirit 
of  wine  or  naphtha  is  poured,  and  set  fire  to.  The  flame  striking  against  the  sides 
of  the  cone  very  soon  causes  the  water  to  boil.  The  handle  is  made  to  go  inside 
when  packed  up  for  travelling. 

Fig,102. 

CHAP.  IV. 

FURNITURE  OF  THE  KITCHEN  AND  OTHER  OFFICES. 

475.5.  In  the  following  account  of  kitchen  furniture,  the  principal  things  only  are  de- 
scribed, together  with  such  as  have  any  novelty,  or  are  not  very  generally  known ;  there  ai'e 

many  other  small  articles  with  which  every  family  is  familiar,  and  which  it  is  not  necessary 
to  mention  :  but  almost  all  of  these  will  be  found  in  the  general  list  of  furniture  at  the  end of  this  section. 

4756.  Kitchen  tables.  — There  is  generally  a  very  strong,  well  framed  table,  with  stout 
^  legs,  placed  in  the  centre  of  the  kitchen. 

In  large  kitchens,  the  top  is  frequently 
made  of  thick  elm,  for  chopping  and  cut- 

ting upon.  Smaller  tables  may  be  placed 
along  the  walls,  as  is  found  most  conve- 

nient. Where  economy  of  space  is  an 
object,  some  may  consist  of  flaps  to  hang  against  the  walls,  to  be  used 
occasionally,  fiy.  70.3.,  and  these  are  sometimes  made  to  serve  as  ironing 
boards.  The  top,  when  lifted  up,  is  supported  by  a  jib  bracket  leg  of  wood, or  an  iron  rod. 

47.')7.  Chcdp  round  tables  may  be  made  like  fuj.  704.  with  only  three  legs,  which  have 
this  advantage,  that  they  stand  steadier  on  an  uneven  floor  than  those  with  four  legs.  The 
legs  may  even  be  branches  of  trees  cut  to  the  length,  and  the  top  may  be  square. 
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4758.  The  kitchen  dresser  is  a  strong  side-table  attached  to  the  •wall,  -with  shelves  over  it 
serving  as  a  plate  ra.ck,J!g.  705.  ;  on  the  upper  side  of  the  shelves,  close  to  the  front  edge, there  are  fillets  of  wood  to  prevent  the  plates  from  sliding  off  ;  and  there  are  a  number 
of  hooks  on  the  edges  of  the  shelves  to  hang  small  jugs  and  other  things  upon.  At  the 
bottom  of  the  dresser  is  the  pot-board  for  placing  saucepans,  tea-kettles,  and  other  things 
put  upon  the  fire  ;  this  part  is  always  painted  black.  The  dresser  itself  and  plate  rack 
are  best  painted  stone  or  wainscoat  colour.  Instead  of  the  pot-board,  some  prefer  having 
below  the  di-esser  a  system  of  drawers  and  shelves,  inclosed  by  doors,  for  holding  knives and  forks,  spoons,  spices,  and  various  things  necessary  for  the  cook  ;  or  there  may  be  one 
dresser  with  a  pot-board,  and  another  like  that  just  mentioned. 

rig.  70C- 

4759.  Closets  or  cupboards  of  some  kind  are  essential  in  a  kitchen,  as  well  as  in  various 
other  offices.  Some  are  fixtures  constructed  with  the  house.  Buffets  or  comer  cupboards. 
Jig.  706.  a  and  b,  were  much  in  use  in  days  of  old,  but  now  are  seen  only  in  the  cottage, 
or  old  farm-house.  They  were  used  for  holding  the  punch  bowls,  glasses  and  china ;  but 
might  occasionally  be  found  useful  in  some  of  the  offices,  particularly  when  there  is  a 
deficiency  of  room.  In  short,  conveniences  of  this  kind  must  be  regulated  by  the  wants 
of  the  establishment,  and  the  plan  of  the  offices  ;  so  that  no  rules  can  be  established. 

4760.  The  common  kitchen  chairs  used  in  and  about  London,  ̂ ^jr.  707.,  are  made  strong 
of  beech  or  elm,  put  well  together  with  mortises  and  tenons,  and  are  not  painted,  but  kept 
clean  by  scouring.    They  are  chiefly  made  in  the  country. 

Fig.  707. 

4761.  The  Windsor  chair,  fig.  708.,  is  much  used  as  a  kitchen  and  likewise  as  a  cottage 
and  garden  chair  in  many  parts  of  the  west  of  England.  The  seat  is  made  of  elm  a  little 
hollowed  out;  the  outer  rail  of  the  back  is  of  ash  in  one  piece  and  bent  to  the  form,  its  end 
being  inserted  into  the  seat.  An  additional  support  to  the  back  is  given  by  two  round 
rails  made  fast  to  a  part  of  the  chair  which  projects  behind.  These  chairs  are  remarkably 
strong  as  well  as  light  and  cheap.  Fig.  709.  is  another  variety  of  the  chair  of  a  simpler 
shape  ;  the  back  rails  are  made  stouter  and  have  no  occasion  for  the  support  behind. 

4762.  Benches  are  long  wooden  seats  with  backs  to  them,  fig.  710.,  useful  in  servants' halls,  lobbies,  and  similar  places.  ^  . 
4763.  Settles  are  old-fashioned  seats  with  high,  close  backs  to  defend  those  who  sit  m 

them  from  any  cold  draughts  of  o\r,fiij.  711.  They  were  formerly  common  in  the  corners 
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of  the  large  cottage  chimneys,  and  the  seat  formed  a  chest  for  containing  household 
articles  ;  drawers  may  be  substituted  as  more  convenient. 

4764.  Forms,  Jig.  712.,  are  the  simplest  and  cheapest  kind  of  seat  for  a  number  of 
persons ;  and  when  covered  with  baize  or  carpeting  are  often  made  to  accommodate  in 
assembly  rooms,  &c.    They  may  be  quickly  got  up  on  occasion. 

Fig.  713. 

4765.  Wooden  stools.  Jig.  713.,  are  frequently  useful  for  many  purposes  in  the  kitchen. 
4766.  Kitchen  knives,  forks,  and  spoons  are  well  known.  There  are  various  knives 

peculiar  to  the  cook  sold  at  the  ironmongers'.  Spoons  for  stirring  should  be  of  wood  ;  as 
those  of  metal,  by  wearing,  leave  some  of  their  substance  in  the  food,  which,  though  small 
in  quantity,  is  best  avoided.  Forks  and  spoons  for  mixing  salad  ought  particulai-ly  to  be 
of  wood  ;  these  the  French  are  very  skilful  in  making. 

4767.  TJie  earthenware  dishes  and  plates  required  by  various  families  are  so  well  known 
to  housekeepers,  that  it  is  unnecessary  to  describe  them  in  detail,  particularly  as  they  ai'e 
varying  in  fashion  continually.  We  refer  the  reader  to  the  Section  on  Earthenware  for  a 
general  account  of  the  manufacture. 

4678.  Sinks  belong  properly  to  the  scullery  and  wash-house,  but  in  small  kitchens  are 
frequently  placed  there  also,  or  in  the  back  kitchen.  Their  use  is  to  wash  dishes  in,  or 
other  articles,  and  likewise  to  receive  and  convey  away  the  dirty  water.  They  are 
best  hollowed  out  of  a  single  piece  of  stone,  714.,  but  are  likewise  made  of  wood  lined 

•with  lead  or  zinc.  It  should  be  placed,  if  possible,  in  a  good  light ;  should  be  supplied  by 
a  cock  with  cold,  and,  if  there  is  convenience,  also  with  hot  water.  The  waste  pipe  should 
pass  below  into  a  drain,  and  there  should  be  there  a  bell  stench-trap  to  prevent  any  bad 
smell  rising.  There  should  likewise  be  a  sink  in  the  butler's  pantry,  which  might  be  in 
the  corner,^!/.  715.;  also  one  in  the  servants'  hall ;  and  if  this  were  furnished  with  a  stop- 

cock and  plug  in  the  bottom,  it  might  serve  occasionally  for  washing  hands  or  anything 
else. 
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4769.  Towel  rollers,  fig.  716.,  are  generally  fixed  in  kitchens,  to  hang  kitchen  towels 
on,  and  frequently  the  door  is  selected  to  contain  theui,  as  saving 
the  wall  for  something  else.  The  roller  takes  out  to  put  on  the towell. 

4770.  Hot  closets. —  One  of  the 
improvements  in  modern  kitchens, 
is  the  facility  with  which  the  va- 

rious dishes  are  kept  hot  when  they 
are  ready  before  they  are  wanted  ;  this  is  effected  by  means 
of  hot  closets,  which  are  indispensable  when  large  dinners 
are  prepared.  A  hot  closet  is  merely  a  closet  with  shelves, 
"•Kfig-  718.,  of  a  size  proportioned  to  the  number  of  dishes 
kept  very  warm  in  the  inside  by  flues  or  steam.  Several 
examples  of  these  may  be  seen  in  our  subsequent  representa- 

tions of  kitchen  arrangements.  They  are  sometimes  made  of 
cast-iron  and  placed  in  a  recess  over  the  kitchen  oven  or  Fig.  7)7. 
roaster,  and  heated  by  the  smoke  and  heat  that  has  come  from  the  oven.  They  may  also be  heated  by  steam  after  it  has  served  to  heat  boilers.  The  smoke  or  steam  circulates  in 
a  space  around  the  outside  of  the  closet,  c,  U,  e,f,  coming  in  at  one  point  and  going  out 
at  another  ;  the  doors,  which  are  not  represented  in  the  woodcut,  being  kept  shut.  The dishes  are  placed  upon  the  shelves. 

4771.  Fig.  718.  is  a  portable  hot  closet,  heated  by  steam,  made  entirely  of  tin  plate. 
The  outer  case  consists  of  two  thick-  
nesses  of  tin  plate,  having  the  steam 
between  :  a  pipe  from  the  boiler  con- 

veys the  steam  to  the  apparatus  and 
the  condensed  water  runs  oS  by  a  pipe 
with  a  stop-cock  at  the  bottom. 

4772.  A  hot  closet  may -also  be  made 
in  the  screen  that  stands  before  the 
kitchen  range,  by  various  modes.  A 
screen  with  a  closet  within  being  con- 

structed on  the  principle  of  the  above 
figui'e,  steam  is  conveyed  by  a  pipe  in 

the  floor  and  introduced  into  the  space  between  the  closet  and 
the  outside  casing,  the  condensed  water  passing  off  by  another  pipe. 

Sometimes,  when  more  heat  is  required,  steam  is  not  only  carried  all  round  the  hot 
closet,  but  even  in  the  shelves,  as  in  fig.719. ;  these  being  of  tin,  and  double,  with  the  space 
between  about  an  inch  and  a  half. 

4773.  An  economical  and  excellent  hot  closet  is  formed  by  taking  a  common  screen  for 

m It 

Fig.  718. 

Fig.  720. placing  before  a  kitchen  fire  when  meat  is  roasting,  and  closing 
up  the  front  or  side  next  the  fire,  with  sheet  iron  blacked; 
forming  a  door  at  the  back  for  putting  in  and  taking  out  the 
articles  to  be  kept  hot.  As  black  iron  absorbs  the  heat  power- 

fully, the  air  inside,  not  being  able  to  escape  when  the  doors 
are  shut,  becomes  very  hot.  When  it  is  desired  to  use  this 
hot  closet  as  a  hastener  in  roasting  meat,  it  is  only  necessary 
to  hang  in  front,  before  the  black  iron,  a  covering  of  tinned 
sheet-iron,  which  may  be  in  two  or  more  plates,  according 
to  the  size  of  the  hastener,  for  convenience  of  lifting  on  and 
oif.  Fig.  720.  is  a  back  view  of  such  a  movable  hot  closet, 
with  the  door  open,  showing  the  shelves,  &c.  In  many  cases, 
white  sheet-iron  will  be  preferable  to  black  iron,  because, 
while  it  reflects  the  heat,  and  hastens  the  meat,  it  will  con- 

duct and  radiate  quite  enough  into  the  hot  closet ;  and  what 
is  collected  there  will  not  so  easily  escape  again  as  through  the  black  sheet- iron  ;  this 
kind  of  hot  closet,  it  should  be  observed,  is  liable  to  an  inconvenience;  the  wood 
shrinks  so  much  by  the  great  heat  of  the  fire,  that  draughts  of  cold  air  penetrate  into  it; 

these  openings,  when  they  occur,  must  be  stopped  up  by  the  carpenter,  except  he  is  in- 
genious enough  to  provide  a  better  remedy.  It  may  not  be  necessary  to  have  the  whole 

of  the  screen  converted  into  a  closet  for  keeping  the  cooked  dishes  hot ;  the  upper  half 

alone  may  be  found  sulficient,  and  the  lower  part  may  be  used  as  a  plate  wanner,  in  which 
case  two  sets  of  doors  will  be  proper. 

4774.  Plate  warmers  are  quite  necessary  in  establishments  where  hot  closets  are  not 
used  in  the  kitchen,  and  frequently  in  the  dining  room.  Those  used  in  the  kitchen  may 

be  fitted  up  in  the  fire-screen  on  a  small  scale,  as  \nfig.  721. ;  these  are  made  of  wood 
lined  with  tin,  and  may  have  a  door  in  the  back  to  take  out  the  plates  and  dishes. 
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Fig.  721. 

Fig.  722. 

Fig.  722.  is  the  -well-known  japanned  plate  wanner  for  the  parlour  in  small  families. 
Fig.  723.  is  a  lower  kind  sold  in  the  shops  under  the  name  of  vegetable  warmers,  for 

keeping  those  dishes  of  vegetables  warm  that  are  not  put  upon  the  table.  They  are  set 
down  before  the  fire. 

Fig.  723. 

4775.  Plate  ivarmers  are  now  constructed  as  fg.  724.,  in  which  a  vessel  filled  witli  burn- 
ing charcoal  is  placed  to  keep  plates  and  dishes  hot;  and  these  are  sometimes  placed  in  the 

dining  room.  Although  they  are  found  effective  for  their  intended  purpose,  we  cannot 
recommend  the  employment  of  charcoal  in  this  way,  since  its  fumes  are  so  extremely  preju- 

dicial, which  must  add  much  to  contaminate  the  air,  where  already  several  causes,  such  as 
respiration  and  lights,  tend  to  injure  it.  An  iron  heater  placed  in  such  a  receptacle  would 
not  have  any  bad  effect,  and  though  this  will  not  keep  hot  so  long  as  charcoal,  yet,  with 
good  management,  the  heat  given  by  it  to  the  plates  will  generally  last  sufficiently  long  at 
private  dinners.  We  have  seen  one  fitted  up  like  an  elegant  piece  of  oak  furniture  with 
carving,  _/7^.  725.,  which  remained  always  in  the  dining  room,  and  the  use  of  which  could 
not  be  suspected.  The  heater  was  placed  in  it  just  before  dinner  commenced;  and  it 
might  easily  be  renewed  without  its  being  observed.  It  is  scarcely  necessary  to  add  that 
it  was  lined  with  tin,  and  had  shelves. 

^•(ir.725. 

477G.  Hot  water  dishes,  a,  fig.  72fi.,  are  used  for  certain  large  joints  of  meat,  hashes,  and 
various  other  things.  They  are  formed  by  having  a  reservoir  for  hot  water  beneath  the 
dish  itself,  the  water  being  poured  in  at       c  is  the  cover. 

4777.  Gravy  /tellies,  Jig.  727.,  are  for  keeping  gi-avies  hot  to  pour  over  various  dishes  as 
they  are  cooking;  they  are  of  copper,  and  are  heated  over  the  charcoal  stove  or  hot  plate. 
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4778.  Wire  bashets,  fig.  728.,  with  wh-e  handles,  are  for  crisping  parsley  or  any similar  thing,  over  the  fire. 

4779.  Sjwon  drippers,  fig.  729.,  arc  for  liangiiig  large  spoons  and  ladles  on,  with  a  trough  below  to  catch  the 
drippings,  tliat  they  may  not  soil  tables,  if  laid  on  tliera  ;  it  is  made  of  tin,  and  fixed  against  the  wall. 

■\  s. 
u 

( ) 1 

fife.  729. 
4780.  Glaxc  pots,  fig.  7.10.,  are  for  keeping  the  strong  meat  jelly  called  glaze ;  this  is  put  into  a  tin  vessel 

that  is  inserted  into  another  containing  boiling  water,  in  the  manner  of  a  glue  pot ;  a  hole  in  the  lid  is  for  the brush. 
4781 .  Spice  and  flour  boxes  In  cooking,  frequently  a  few  minutes  are  of  great  value,  and  the  loss  of  them 

a  serious  inconvenience.  It  is  essential,  not  merely  to  the  comfort  of  the  cooks,  but  to  the  perfection  of 
their  processes,  by  enabling  them  to  acquire  precision,  that  all  their  apparatus,  even  apparently  of  the  most 
trifling  kind,  should  be  well  contrived  for  expedition.  In  a  well-furnished  kitchen,  such  as  alone  will  enable 
the  cooks  to  get  up  the  best  dinners,  everything  should  be  studied  as  in  a  chemical  laboratory. 

Fig.  731 .  is  a  tin  box  with  three  divisions :  the  largest  for  flour  ;  and  of  the  two  smaller,  one  is  for  pepper, 
and  the  other  for  salt.  Fig.  732.  is  also  a  tin  box  with  several  divisions,  for  pepper,  salt,  T3oth  mixed,  and 
also  for  various  spices  for  immediate  use,  and  which  are  to  be  always  at  hand.  Tin  spice  boxes,  with  divi- 

sions for  keeping  various  kinds  of  spice,  are  sold  at  the  ironmongers' 

Fig.  732. 
Fig.  731 . 

4782.  Mortars  and  pestles  are  necessary.  In  considerable  establishments,  large  mortars  of  marble  placed 
upon  a  firm  stand  are  requisite.    Smaller  mortars  of  brass  are  likewise  used. 

4783.  Machines  for  weighing  are  very  necessary  in  every  family,  that  the  housekeeper 
may  keep  a  check  upon  the  tradesmen,  and  for  proportioning  various  ingredients. 

The  common  scales  are  too  ■well  known  to  require  description.  Fig.  733.  is  a  weighing 
machine  now  generally  used  as  much  more  convenient.  The  articles  to  be  weighed  are 
put  into  the  scale,  a,  which  lies  loose  on  a  cross  piece  similar  to  b.  The  weights  are  put 
into  the  square  dish,  c,  and  when  it  descends  it  gives  the  weight  required.  The  construc- 

tion on  the  principle  of  the  lever  is  easily  understood  from  the  figure. 

Fig.  734. 

Fig.  733. 

Fig.  734.  is  a  weighing  machine  generally  used  for  domestic  purposes,  where  larger 
and  heavier  articles  are  to  be  weighed.  It  will  weigh  three  hundredweight.  Both  the 
above  are  constructed  wholly  of  iron. 
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4784.  Cullenders,  ov  colanders,  Jig.  735.,  are  vessels  having  the 
bottom  pierced  full  of  holes,  for  straining  or  separating  the  more 
liquid  from  the  solid  part  of  substances. 

4785.  An  iron  hand-mill,  securely  fixed  to  the  -wall,  is  necessary 
for  grinding  coffee,  and  another  for  rice  flour,  barley  flour  from 

Fig.  735.  pearl  barley,  or  oatmeal  from  groats  ;  and  a  smaller  hand-mill  for 
pepper,  &c. 

4786.  Cinder  sifter  Scarcely  anj'thing  is  more  destructive  to  the  furniture  of  our  apartments  tlian  taking 
out  tlie  asiies  from  tlie  grates  in  the  morning,  from  their  flying  about,  and  raising  a  cloud  of  dust  that  after- 

wards settles  down  over  every  part  of  the  room,  and  has  to  be  removed  by  careful  brushing  and  wiping  ;  but 
the  great  mischief  generally  done  by  this,  which  is  too  often  perl'ormed  in  a  careless  manner,  is  seldom  sufB- ciently  understood,  because  the  operation  is  performed  early  in  the  morning,  and  the  rooms  are  dusted  after- 

wards. We  would  recommend,  therefore,  that  a  cinder  sifter  should  constantly  be  a  part  of  the  housemaid's apparatus.  This  simple  machine,  the  cost  of  which  is  trifling,  will  not  only  prevent  almost  all  the  destruction 
we  have  mentioned,  but  will  save  the  housemaid  herself  from  the  dirt  inseparable  from  the  usual  mode,  and, 
what  is  not  undeserving  of  attention,  economy  and  the  cleanliness  of  the  fire  will  be  promoted  ;  for  when  the 
ashes  are  taken  down  without  being  sifted,  a  great  deal  of  good  cinders  go  into  the  dust-hole,  in  spite  of  the 
endeavours  of  the  most  careful  servant.  The  best  cinder  sifter  is  made  of  tin  in  the  form  of  a  slop-pail,  but 
larger  ;  in  the  inside  is  a  wire  sieve  that  takes  out.  The  ashes  being  put  into  this  sieve,  the  lid  of  the  pail  is 
put  on  ;  and  by  turning  round  and  shaking  the  latter,  the  ashes  fiill  through,  leaving  the  cinders  alnne  in  the 
sieve.  The  pail  should  now  remain  quiet  for  a  few  minutes  till  the  ashes  subside,  and  then  the  lid  may  be 
taken  off,  and  the  cinders  used  to  put  on  the  fire  ;  or  if  that  is  not  required,  they  may  be  kept  for  other  fires 
or  coppers,  and  the  ashes  thrown  into  the  dust-hole.  A  cheaper  kind  of  cinder  sifter  is  made  of  wood  ;  but 
the  principle  is  the  same.  Considering  the  great  convenience  of  this  little  instrument,  it  is  surprising  that 
they  are  not  employed  in  every  family. 

4787.  Bellows.  —  The  use  of  bellows  is  frequently  declaimed  against  in  good  housewifery,  and  certainly  the 
fires  may  be  managed  perfectly  well  without  the  use  of  this  apparatus ;  but  there  are,  nevertheless,  occa- 

sionally cases  where  they  are  extremely  convenient. 
4788.  The  common  bellows  for  blowing  the  fire  is  a  very  ancient  and  a  very  simple  and  ingenious  invention. 
„  The  principle  on  which  it  acts  is  its  forming  a  vacuum  into  which  air 

rushes  to  fill  it  up,  wliich  is  afterwards  expelled  tlirough  the  nozzle  in 
a  stream  by  pressing  the  two  boards  together.  It  consists  of  two  flat 
boards,  a  and  b.fig.  73G.,  united  by  a  leather  joint  ate,  and  having  leather 
nailed  on  the  edges,  so  as  to  permit  the  boards  being  separated  at  one 
end.  On  the  inside  of  the  circular  hole,  d,  in  the  lower  board,  a  leather 

valve  is  fastened,  which  permits  the  air  to  enter  when  the  upper  board  is  raised,  but  shuts  when  the  boards 
are  brought  together,  and  thus  obliges  the  air  to  be  driven  out  at  the  nozzle.  This  simple  apparatus  affords 
a  good  illustration  of  the  fact  that  air  is  a  substance  as  well  as  water ;  for  having  raised  the  upper  board,  as  in 
blowing,  and  stopped  up  the  nozzle,  it  will  be  found  that  it  is  impossible  to  shut  the  bellows,  the  air  within 
resisting  as  much  as  if  it  were  water,  which  could  not  be  the  case  were  the  .air  not  substantial  matter. 

4789.  The  double  bel/ows  is  mostly  used  for  the  forge;  but  it  is  occasionally  employed  in  a  portable  form  in 
the  same  way  as  the  single  just  described.  In  this  there  is  another  board  in  the  space  between  tlie  upper  and 
lower  ones  ;  and  there  is  a  valve  opening  upwards  likewise  in  the  middle  board.  By  this  means  a  continuous 
blast  is  produced ;  but  this  construction  is  generally  too  heavy  for  domestic  use. 

4790.  Clarke's  patent  blower,  fig.  737.,  is  a  great  improvement  on  the  double  bellows,  producing  a  con- tinuous blast,  but  being  at  the  same  time  very  light  and  cheap.  It  consists  of  a  tin  tube,  having  attached  to 
it  a  barrel,  in  which  is  contained  a  circular  fan  like  that  used  for  winnowing,  and  which  is  driven  round  by  a 
wheel,  a,  rubbing  against  a  smaller  one.  A,  fixed  on  the  axis  of  the  fan.  The  air  enters  .at  the  holes  on  the  sides 
of  the  barrel ;  aud  the  leaves  of  the  fan  reaching  close  to  the  interior  circumference  of  the  barrel,  the  air  is 
expelled  in  a  continued  stream  through  the  tube,  c.  This  apparatus  blows  up  the  fire  much  better  than  the 
common  bellows,  which,  if  used  injudiciously,  sometimes  puts  the  fire  out. 

Fig.  TSl.  c 

Fig.  736. 

4701 .  The  Chinese  bellows  consists  of  a  box  of  wood  about  two  feet  long,  fig.  738.,  and  one  foot  square,  in 
which  a  thick  square  piece  of  board,  which  exactly  fits  the  internal  cavity  of  the  box,  is  pushed  backwards 
and  forwards.  In  the  two  ends  of  the  box,  and  in  the  internal  board,  there  are  valves  to  admit  and  expel  the 
air;  it  is,  in  fact,  a  kind  of  pump.  A  single  tube,  like  a  gun-barrel,  was  perhaps  one  of  the  first  instruments 
for  blowing  the  fire,  and  is  still  generally  used  in  the  cottages  in  the  north  of  France. 

4792.  Cast-iron  stands,  with  revolving  tops.  fig.  759  ,  Are  usefu\  to  place  things  on  occasionally  before  the 
fire  to  keep  hot ;  by  the  top  being  movable,  the  several  sides  of  the  dish  may  be  pre- 

Z^^^^::::^^^^^  sented  to  the  fire  very  conveniently. 

'^^^^^^^^p^  4793.  Brooms  and  brushes  are  articles  of  furniture  in  daily  use,  and 
are  made  of  various  materials,  as  whisk,  hair,  cane,  whalebone,  &c., 
and  of  a  great  variety  of  forms,  according  to  the  uses  to  -which  they  are 
applied.  They  are  too  well  known  to  require  particular  description, 
but  may  be  enumerated  as  carpet  brooms,  made  of  a  strong  white 
grass,  termed  whisk ;  chamber  brooms,  made  of  long  hogs'  bristles  ; 
hand  brooms;  bannister  brooms ;  TVir/i's /ic«(7,  with  a  very  long  handle, 
for  sweeping  down  cobwebs  and  dust  from  cornices,  &c. ;  feather 
brooms,  for  dusting  pictures  and  delicate  articles  ;  hearth  brooms,  both 
plain  and  ornamented,  some  of  which  are  made  with  the  handle  to  shut 
up  short  like  a  telescope  for  drawing  and  bed-rooms.  There  are 

brooms  for  offices,  yards,  and  areas,  of  birch,  some  of  which  are  made  for  this  purpose 
in  the  form  of  chamber  brooms,  but  of  the  inside  of  the  canes  called  rattan,  after  the  out- 

side has  been  stripped  off'  for  the  seats  of  chairs  ;  these  are  extremely  effective  and 
durable,  as  well  as  cheap.  The  bed-chamber  brooms  should  be  kept  in  a  closet  on  the 
bed-room  story  for  them  and  other  similar  utensilSf 
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4794.  Brushes  are  smaller,  and  have  the  hair  shorter  than  brooms ;  tliey  are  usually 
made  of  hogs'  bristles  of  different  degrees  of  coarseness  and  fineness,  and  of  various 
lengths.  The  hair  is  doubled  and  fi,\ed  into  holes  by  wire,  which  is  usually  concealed  by 
a  thin  plate  of  wood  that  covers  it.  In  ill-made  brushes,  this  covering  is  apt  to  come  off 
and  expose  the  wire,  and  when  this  fails  the  hair  comes  out ;  should  this  accident  happen, 
the  wood  covering  should  be  fixed  on  again  securely.  In  some  brushes  the  hair  is  merely 
fixed  into  the  holes  by  some  cement ;  these  are  generally  worthless.  The  various 
brushes  in  common  use  may  be  enumerated  as  clothes  brushes  of  various  kinds,  hat 
brushes,  coarse  and  fine,  shoe  brushes,  nail  brushes,  tooth  brushes,  crumb  brushes,  bottle 
brushes,  scrubbing  brushes,  dry  loaded  rubbers  for  floors,  black  lead  brushes  for  grates, 
furniture  brushes,  dusting  brushes,  water-closet  brushes,  and  filtering  stone  brushes. 

4795.  TIlb  common  warming  pan  for  beds  is  filled  with  live  coals,  and  it  requires  care 
not  to  leave  some  smoke  and  suffocating  fumes,  independently  of  the  danger  of  scorching 
the  sheets. 

A  superior  warming  pan,  fig.  740.,  is  filled  with  boiling  water,  which  is  perfectly  safe 
from  all  these  accidents. 

4796.  Tubes  for  speaking  through,  so  as  to  communicate  between  different  apartments 
at  some  distance  from  each  other,  are  at  present  much  employed  in  shops  and  manu- 

factories, and,  as  they  instantly  convey  intelligence  or  orders  to  the  remotest  parts  of  an 
establishment,  save  an  immensity  of  fatigue,  and  produce  a  great  economy  of  time.  They 
have  not  yet  been  much  introduced  into  domestic  establishments ;  but  they  would  be 
found  extremely  advantageous  in  large  houses,  in  conveying  orders  from  the  nursery  to 
the  kitchen,  or  from  the  house  to  the  stable.  Mr.  Babbage  observes,  "  their  convenience 
arises,  not  merely  from  saving  the  servant  or  workman  useless  journeys  to  receive  direc- 

tions, but  from  relieving  the  master  himself  from  that  indisposition  to  give  trouble,  which 
frequently  induces  him  to  forego  a  trifling  want,  when  he  knows  that  his  attendant  must 
mount  several  flights  of  stairs  to  ascertain  his  wishes,  and,  after  descending,  must  mount 
again  to  supply  them.  The  distance  to  which  such  a  mode  of  communication  can  be 
extended  does  not  appear  to  have  been  ascertained ;  but  it  is  probably  much  greater  than 

is  required  in  the  largest  mansion."  The  tubes  are  usually  made  of  tin,  and  about  an  inch 
and  a  half  in  diameter,  with  a  conical  piece  at  the  end  for  speaking  into ;  the  person 
spoken  to  puts  his  ear  to  the  other  end  of  the  tube ;  and  a  bell  is  used,  the  ringing  of 
which  is  a  signal  to  listen.  Tubes  for  this  purpose  have  lately  been  made  of  India 
rubber. 

4797.  These  speaking  tubes  first  came  into  use  here  in  consequence  nf  the  singular  exhibition,  about  thirty- 
five  years  ago,  of  what  was  called  the  Invisible  Girl.  In  an  empty  room  was  seen  an  apparatus  resembling  a 
large  ball,  having  four  speaking  trumpets  attached  to  it,  the  whole  being  suspended  by  silken  strings  in  the 
middle  of  a  framework,  nearly  of  the  form  of  that  of  a  tent  bedstead,  Jig.  741.,  in  no  part  of  which  was  it  pos- 

siijle  for  a  human  being  to  be  concc.iled.  Tf  a  visitor  applied  his  mouth  to  either  of  the  trumpet  mouths,  and 
asked  some  question,  a  reply  was  given  bv  a  voice  which  seemed  to  proceed  from  the  ball,  wliicli  occasioned  the 
nnmc,  the  invisible  Girl.  Although  Ibis  illusion  rrea(ed  much  curiosity  in  the  public,  and  the  apparatus  w.as 
examined  for  months  liy  numerous  Ingenious  persons,  yet  no  one  hit  upon  the  mode  in  which  the  effect  was 
produced  it  not  being  then  gencrjilly  known  that  sound  could  be  conveyed  through  tubes,  and  the  tube 
throuKli  which  the  sound  was  really  conveyed  bnng  concealed.  The  following,  however,  w.is  the  construc- 

tion of  the  aiiparatns  :  the  fr.imework,  contained  a  metallic  lube  indicated  by  the  dotte<i  lines,  and  this  tube 
passed  under  the  floor  into  an  .adjoining  .apartment.  The  person  who  gave  llic  answer  to  a  question  put  at 
the  trumpets,  applied  bis  nioulh  to  the  end  of  this  tube,  and  the  sound  Avas  conveved  by  its  means  to  the 
poinu  in  the  frame  oi)posite  to  the  trumpet  mouths,  which  they  entered  and  were  reflected  back,  and  seemed, 

Fig.  740. 
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fig.  7i3. 

I  therefore,  to  issue  out  of  it.  Wlien  the  efTect  of  this  conveying  tube  became  publicly  known,  the  exhibition 
I  ceased,  and  tubes  have  since  that  time  been  very  generally  employed  to  convey  the  sound  of  the  voice,  as 
1  above  mentioned. 

4798.  A  clock  should  never  be  omitted  in  a  kitchen.  For  those  who  wish  to  be  eco- 
nomical, a  Dutch  or  German  clock,  with 

wooden  wheels  and  ordinary  weights,  which 
may  be  had  for  12*.,  and  some  of  which 
perform  remarkably  well,  will  answer  every 
practical  purpose.  The  alarum  which  is 
frequently  attached,  and  which  can  be  set  to 
go  off  at  any  required  hour,  may  not  be 
without  its  use 

4799.  A  wine  mia  Gutter  cooler  ̂ fig.  /42.) 
is  often  useful  in  some  cool  place  adjoining 
the  wine-cellar  or  ice-cellar,  into  which  a 
quantity  of  ice  may  be  put  for  daily  use, 
and  to  which  access  can  be  easily  had,  for 
cooling  wine  and  butter.  It  may  be  of 
wood  lined  with  lead. 

Ice  preservers. — For  the  description  of 
these,  see  Book  VIII.  Chap.  VII.  "  On  cool- 

''•'S-  ing  Liquors." 
4800.  Dish  covers  of  metallic  wire  gauze  are  very  useful  for  covering  up  meat,  either 

1  raw  or  cooked,  to  keep  off  flies,  and  yet  give  a  view  of  what  is  below. 
4801.  Butler's  trays  are  made  of  mahogany,  and  are  more  convenient  to  put  away, 

occupying  less  room,  when  they  are  made  to  fold 
down,  as  in  Jig.  743.  When  used,  the  sides  are 
turned  up  and  fixed  by  bolts.  It  is  recommended 
that,  though  the  sides  may  be  of  common  Hon- 

duras, the  bottom  should  be  of  Spanish,  as  the  soft 
wood  is  too  easily  stained. 

4802.  Knife  traijs  are  made  with  a  partition  in  the  centre,  which  serves  the  purpose  of 
:  a  handle. 

4803.  Safes  are  necessary  to  keep  meat  in,  whether  raw  or  cooked,  to  defend  it  from 
I  flies  and  other  insects,  particularly  where  there  is  no  regular  larder.  They  are  portable 
(cupboards,  generally  of  wood,  with  the  panels  of  the  doors  and  sides  filled  with  some  per- 
1  forated  substance  to  let  the  air  in  properlj^  but  so  as  to  preclude  the  entrance  of  flies,  &c. 

■  The  most  usual  material  for  this  purpose  is  what  is  called  safe  canvas.  Iron  wire  is  also 
( employed,  not  being  liable  to  be  gnawed  by  mice  and  rats ;  but  this  requires  to  be  kept 
■well  painted  in  oil,  otherwise  it  will  soon  decay  by  rust.  The  common  wire  cloth  is 
'  woven  by  a  machine  :  a  stronger  wire  is  woven  by  hand,  but  is  more  expensive,  though 
imore  durable.  Perforated  zinc  plates  are  likewise  employed  for  this  purpose;  and  sates 
1  made  altogether  of  zinc  are  constructed  for  exportation  to  tropical  climates,  where  the 

white  ants  frequently  destroy  those  of  wood. 
The  comparative  prices  are  :  a  small  safe,  with 
canvas,  I.5.S.;  one  ditto  with  iron  wire,  18s. ;  one 
ditto  with  zinc  plates,  21s. ;  and  one  with  wire 
woven  by  hand,  25s. 

4804.  An  ice  cooler  {fig.  744.)  is  a  useful 
addition  to  a  larder  for  keeping  meat,  fish,  butter, 
or  other  things  very  cool.  It  consists  of  a  strong 
chest,  having  the  sides  of  thick  wood,  or  what  is 
better,  of  two  thicknesses  of  wood,  with  a  space 
of  an  inch  between,  which  may  be  filled  -with 
charcoal  dust,  to  make  it  a  good  non-conductor 
of  heat.  A  quantity  of  ice  must  be  laid  upon 
the  bottom  ;  and  a  little  above  this,  there  should 
be  an  iron  grating  to  lay  the  meat  and  other 
articles  upon.  If  required,  there  may  be  two  of 

these  gratings,  sufficiently  apart  to  admit  of  joints,  &c.  lying  on  the  lower  one,  and  there 
should  also  be  a  contrivance  for  lifting  out  these  gratings  ;  a  wooden  cover  shuts  over  the 
whole.  To  carry  off  the  water  that  forms  from  the  melting  of  the  ice,  there  must  be  a 
waste-pipe  from  the  bottom  to  communicate  with  the  drain.  This  chest  should  not  stand 
immediately  upon  the  floor,  but  should  be  supported  upon  Rcveral  small  pieces  of  wood, 
that  the  heat  may  not  be  communicated  from  the  floor  to  the  bottom  of  the  ice  cooler, 
This  will  serve  for  vegetables  as  well  as  animal  food. 

3  I 
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4805.  Fig.  745.  represents  a  sink  in  the  scullery,  -with  pipes  and  cocks  for  hot  and  cold 
water,  with  a  plate-rack  over  it :  the  tubs  for  hog-wash  are  placed  beneath. 

4806.  Fig.  746.  is  a  potato  drainer  to  lay  potatoes  on  to  drain  after  they  are  washed. 
A  grating  below  carries  away  the  wet. 

CHAP.  V. 

EXAMPLES  OF  VAKIOUS  KITCHEN  FIRE-PLACES. 

4808.  It  may  be  useful,  in  illustration  of  what  we  have  said,  to  give  some  examples  of 
kitchen  fire-places  which  have  been  fitted  up  and  found  convenient. 

4809.  Fig.  748.  represents  one  of  the  smallest  size  ranges,  the  fire-bars  one  foot  six 
inches  in  length.  On  one  side  is  an  oven  heated  by  the  fire ;  and  on  the  other  side  is  a 
boiler,  also  extending  behind  the  back  of  the  fire,  with  a  cock  to  draw  off  the  water.  The 
boiler  may  either  be  filled  every  day  by  the  circular  cover  on  the  top,  or,  what  is  better, 
it  may  be  fed  by  a  cistern  and  a  ball-cock,  as  represented  by  the  dotted  lines.  This 
boiler  may  likewise  furnish  steam  to  the  two  tin  steam  vessels,  a  and  b,  placed  over  the 
cistern.  The  pipe  which  supplies  the  steam  is  indicated  by  the  curved  dotted  line-  The 
throat  of  this  chimney  should  be  made  narrow,  and  the  inside  may  be  lined  with  Dutch 
or  white  delftwarc  tiles,  which  gives  a  very  clean  and  neat  appearance. 

4810.  Fig.  749.  is  another  arrangement  on  a  larger  scale.  In  the  kitchen  chimney 
there  is  the  usual  range,  with  an  oven  on  one  side  and  a  boiler  on  the  other.  Connected 
with  the  last,  on  the  right,  is  a  set  of  steamers,  and  a  hot  closet  beneath  heated  by  the  steam. 
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Fig.  748. 

<  On  the  left  of  the  chimney  there  is  a  hot  plate,  with  a  separate  fire-place  set  in  brickwork  ; 
i  and  this  is  in  general  the  best  way  of  fitting  up  the  hot  plate,  since  the  bricks  confine  the 
1  heat,  and  the  kitchen  is  not  made  so  warm  as  when  the  whole  is  of  iron.  The  hot  plate 
I  may  be  placed  in  any  part  of  the  kitchen  where  there  is  a  possibility  of  having  a  flue. 
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Fig.  749. 
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4811.  In  some  places  they  have  tried  to  do  away  with  the  use  of  an  open  fire  and 
1  kitchen  range,  and  to  depend  upon  hot  plates,  baking  ovens,  steam,  and  other  modes  lately 
:  introduced ;  but  however  economical  these  arrangements  may  be  in  point  of  fuel,  and 
'  however  well  adapted  to  particular  cases,  we  cannot  recommend  the  banishment  of 
I  the  kitchen  range,  when  we  consider  the  frequent  change  of  servants,  their  general  want 
<  of  intelligence,  and  the  great  attention  and  care  which  these  new  modes  demand,  though 
I  excellent  in  principle. 

4812.  When  there  is  no  flue  to  carry  off  the  air  heated  by  the  hot  plate  and  the 
!  steamers,  the  hot  air  comes  into  the  kitchen,  causing  the  place  to  be  uncomfortably  warm  ; 
■  to  prevent  this  effect,  it  is  best,  if  possible,  to  place  these  parts  of  the  apparatus  in  recesses 
in  the  wall  like  chimneys,  the  flues  of  which  may  either  go  to  the  top  of  the  house,  or 

,  join  the  chimney  flue.    This  will  add  much  to  the  healthiness  of  the  kitchen  ;  but  the 
possibility  of  effecting  this  improvement  must  depend  upon  the  locality  ;  and  a  good  light 
in  these  recesses  is  necessary.    Fig.  750.  represents  such  an  arrangement,  where  the 

3  I  2 



852 GENERAL  ARRANGEMENT  OF  A  KITCHEN. 
Book  XI. 

middle  recess  contains  the  range  with  its  boiler  and  oven  ;  in  another  recess  is  a  hot 

plate  ;  and  in  the  third  a  set  of  steamers,  -with  a  hot  closet  beneath,  also  heated  by- steam. 

4813.  Fig.  751.  represents  an  oven  and  a  hot  closet  made  of  cast-iron  as  a  separate  article 
of  furniture,  to  be  put  up  in  any  place  -where  there  is  access  to  a 
flue.  The  oven  may,  if  required,  be  a  roaster  or  roasting  oven ; 
and  it  is  heated  by  its  o-wn  separate  fire,  -which,  after  circulating  all 

g^^^M-j  I  round  the  oven,  goes  round  the  hot  closet  in  the  direction  of  the 
Ot"^  arro-ws.  Such  an  apparatus  may  often  be  useful,  in  addition  to 

others-  of  a  similar  kind.  Proper  places  must  be  made  for  sweeping 
out  the  flues.  This  may  be  put  into  a  recess  in  the  brick  wall,  or 
project  into  the  apartment  with  four  or  nine-inch  brickwork  on  the 
sides,  which  will  be  proper  to  confine  the  heat. 

4814.  The  following  kitchen  fire  places  are  upon  the  principle 
of  having  a  hot  plate  immediately  over  the  fire.  Fig.  752.  is  a 
kitchen  fire-place,  which  we  believe  first  appeared  as  the  invention 
of  the  Marquis  de  Chabannes,  about  forty  years  ago.  Here  the 
fire  in  the  range,  instead  of  being  open  at  top  in  the  usual  way,  is 
covered  by  a  plate  of  cast-iron,  and  the  smoke  is  made  to  pass  into 
a  flue  behind  the  back  of  the  chimney.  By  this  mode  the  soot  is 
prevented  from  falling  upon  the  various  vessels  placed  on  the  hot 
plate  ;  and  when  the  inside  of  the  chimney  is  lined  with  white 
glazed  tiles,  it  has  a  very  neat  and  clean  appearance.  Immediately 
below  the  hot  plate,  and  above  the  bars  of  the  grate,  there  is  a 

narrow  door  for  throwing  coals  on  the  fire,  and  just  over  the  fire  there  is  a  circular 
aperture,  generally  covered  with  an  iron  plate  ;  but  when  this  cover  is  left  off,  the  aper- 

Fig.  751 . 
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Fig.  752. 

turc  serves  to  catise  anything  to  boil  quick  when  placed  over  it.  On  the  right  of  the 

range  is  a  boiler,  and  on  the  left  an  oven  ;  but  the  latter  was  only  of  the  ordinary  kind, 
and  not  furnished  with  a  current  of  hot  air  like  the  Rumford  joaster  ;  it  could  therefore 

only  bake,  but  not  roast.  We  cannot  recommend  this  arrangement,  and  present  it  rather 
to  show  from  what  some  of  the  later  kitchen  fire-places  have  been  derived. 

Of  late  several  kitchen  fire-places  have  appeared,  so  constructed  that  the  whole  is 

connected  together,  requiring  merely  to  be  placed  in  the  chimney,  with  very  little 

settinn-  by  the  bricklayer.  We  shall  describe  a  few  of  them;  but  must  observe,  that 

though  they  have  some  advantage  in  point  of  neatness  and  compactness,  yet  the  latter 

qualify  is  productive  of  this  inconvenience,  that  when  any  part  wears  out,  or  is  out  of 
order,  the  whole  machinery  is  probably  slopped;  and  that  the  diflSculty  of  repairmg  is 

always  great,  often  from  the  locality  even  impracticable.  On  account  of  repairs,  if  is  best 

to  have  the  several  parts  of  kitchen  apparatus  as  much  as  possible  independent  of  each 
other.  We  must  likewise  state,  in  justice  to  our  readers,  that  in  all  their  descriptions  of 

hese  kitchen  fire-places,  the  ironmongers  represent  them  as  capable  of  doing  much  more 

than  in  practice  they  can  perform  -with  that  conyenience  essential  to  the  cook. 
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4S15.  Brown's  cooking  apparatus  {fig.  753.)  is  a  late  invention  of  this  kind;  and  the 

rroasting  part  has  at  least  novelty  and  ingenuity  to  recommend  it.   The  meat  to  be  roasted 

[ 
iis  hung  in  a  niche  formed  of  a  screen  of  tin,  shown  at  a,  and  placed  before  the  vertical 
bbars  of  the  fire,  -which  are  seen  at  o.  The  tube,  b,  of  the  screen  is  inserted  into  the  cir- 
ccular  aperture,  c,  below  the  fire ;  the  meat  is  turned  round  by  the  current  of  air  that 
ffeeds  the  fire  ;  for  -when  the  fire  burns,  and  is  wanted  for  roasting,  air  enters  by  this 
aaperture  to  supply  it ;  but  before  it  reaches  the  fire,  it  must  pass  through  the  tube  b,  and 
iin  doing  so  it  acts  upon  a  vertical  fan  wheel  placed  below  the  dripping  pan,  and  sets  it  in 
amotion ;  the  axis  of  this  fan  acts  upon  another  wheel,  which  has  its  axis  upright,  rising 
iinto  the  screen,  and  carrying  upon  its  upper  end  a  circular  disk.  To  the  circumference 
ix)f  this  disk  are  suspended  one  or  more  pieces  of  meat,  which  of  course  revolve  with  the 
aaxis,  and  present  their  different  sides  to  the  fire  in  succession ;  and  this  motion  must 
ccontinue  as  long  as  the  fire  burns,  because  so  long  wiU  a  current  of  air  enter  by  the  tube, 
aand  act  upon  the  fan  wheel ;  the  motion  will  be  faster  or  slower,  as  the  fire  burns  more 
oor  less  briskly.  The  heat  of  the  fire,  coming  through  between  the  upright  bars,  together 
»with  what  is  sent  off  by  the  heated  iron  front,  and  the  strong  reflection  from  the  inside  of 
tlhe  screen,  is  said  to  be  suflicient  to  roast  the  meat.  Over  the  fire  is  a  hot  plate  ;  tf  is  an 
ooven  ;  e  is  a  hot  closet ;  /  is  a  boiler,  and  A  is  a  broiling  place  in  the  hot  plate,  all  heated 
bby  the  same  fire.  The  flame  and  smoke  pass  entirely  under  the  hot  plate,  and  of  course 
oover  the  top  of  the  oven  in  the  direction  of  the  arrows ;  part  of  it  also  passes  beneath  the 
coven ;  and  they  then  turn  downwards  and  go  under  the  bottom  of  the  boiler,  which 
eextends  down  as  far  as  the  dotted  lines.  The  smoke  then  ascends  by  the  side  of  the 
bboiler,/,  as  shown  by  the  arrows,  and  finally  passes  into  the  chimney.  The  hot  closet,  e, 
ias  warmed  by  the  hot  smoke  passing  over  it,  When  broiling  and  not  roasting  is  required, 
flthe  fire-door  must  be  shut,  and  also  the  aperture  c,  while  the  aperture  h  is  opened.  The 
lair  to  supply  the  fire  then  comes  in  through  h,  and  of  course  draws  downwards ;  over 
tlhis  aperture  the  gridiron  for  broiling  is  placed ;  or  if  quick  boiling  be  wanted,  the  kettle 
ias  put  over  it.  Ordinary  boiling  and  stewing  are  performed  upon  the  hot  plate  ;  and  it 
would  be  easy  to  add  a  steam  apparatus.  The  throat  of  the  chimney  is  closed,  except  a 
Hquare  aperture  to  let  off  occasional  vapours  ;  and  this  may  be  shut,  when  required,  by  a 
iHiding  plate.  When  neither  roasting  nor  broiling  are  going  on,  the  aperture  c  is  closed, 
land  a  drawer,  i,  is  pulled  out  a  little  ;  this  supplies  air  to  the  fire,  and  will  likewise  serve 
Mo  regulate  the  draught,  so  that  the  fire  may  be  kept  for  a  long  time  only  just  a-light. 
AAny  kind  of  coal  may  be  burned  ;  but  the  best  fuel  is  a  mixture  of  anthracite  and  common 
cecal. 

4816.  Wright's  kitchen  range  (fig.  754.)  has  the  fire  inclosed  by  a  door  filled  by  plates  of 
smica,  improperly  called  talc.  The  heat  comes  through  the  mica,  suflicient,  it  is  said,  to 
woast  meat  placed  in  a  tin  niche,  on  a  large  Dutch  oven,  with  a  spring  jack  attached. 
TThe  fire  also  heats  a  hot  plate  placed  over  it,  having  an  aperture  in  the  centre  for  boiling 
la  square  tea-kettle,  or  for  broiling ;  on  one  side  is  an  oven,  and  on  the  other  a  boiler, 
bboth  heated  by  the  flame  and  smoke  passing  round  them  in  flues  constructed  in  the  iron- 
nrork,  while  meat  and  vegetables  may  be  steamed  in  vessels  supplied  with  steam  from  the 
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boiler.  A  pipe  may  likewise  convey  steam  to  any  other  part  of  the  kitchen  for  a  similar purpose. 

Fig.  754. 

4817.  Fig.  755.  is  Brown  and  Green's  kitchen  fire-place,  nearly  on  the  principle  of  the last ;  but  when  roasting  is  to  be  performed,  an  iron  plate  is  slid  down  before  the  fire-bars  ; 
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Fig.  755 

and  though  at  first  sight  it  might  not  appear  to  be  the  case,  the  heat  given  out  is  greater 
than  when  the  fire  is  exposed  to  view ;  for  then  the  draught  of  air  through  the  fire  carries 
much  of  the  heat  up  the  flue ;  but  when  the  aperture  of  the  fire  is  closed,  the  fire,  being 
fed  with  air  only  from  the  registered  opening  below,  it  bums  with  great  fierceness  against 
the  iron  plate,  which  becomes  red  hot ;  and  it  is  by  the  radiant  heat  thrown  off  by  this  that 
the  roasting  is  effected,  the  meat  being  suspended  in  a  tin  niche  screen.  Below  the  hot 
plate,  on  the  right,  is  an  oven,  and  on  the  left  is  a  boiler  which  supplies  a  set  of  steamers 
in  another  part  of  the  kitchen. 

4818.  Several  other  ranges,  nearly  similar,  are  manufactured  by  various  ironmongers, 
but  not  so  different  as  to  demand  a  separate  description.  It  must  be  observed,  that  we 
decline  giving  any  opinion  on  the  eflicacy  of  these  ranges,  in  which  the  fire  is  covered  by 
a  hot  plate,  as  they  require  more  trial  than  we  have  been  able  to  give  them.  But  it  is 
very  evident,  that  they  are  very  expensive  in  the  first  instance,  and  require  the  cook  to  be 
tauglithow  to  use  themj  they  are  also  very  apt  to  be  out  of  order,  the  narrow  flues  requiring 
to  be  frequently  cleaned  out.  The  economy  of  fuel  which  they  promise  is,  perhaps,  not  a 
set-off  against  these  inconveniences  ;  nevertheless,  they  have  a  very  attractive  appear- 

ance, and  in  some  situations  may  be  very  useful  with  those  who  will  take  the  trouble  of 
jnanaging  them  properly.    For  common  English  cooking,  and  English  servants,  we  can 
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scarcely  venture  to  recommend  dispensing  with  a  good  open  fire.  Some  of  the  best 
kitchens  are  to  be  seen  in  the  London  chib-houses,  which  have  been  fitted  up  with  all  the 
modern  improvements ;  and  a  visit  to  them  will  amply  repay  those  who  have  taste  and 
discernment  enough  to  perceive  the  advantage  of  studying  and  improving  this  part  of 
oiu-  domestic  economy.  In  some  of  these,  steam  is  very  successfully  applied  in  a  variety 
of  ways ;  and  the  facility  with  which  the  culinary  art  is  carried  on  is  deserving  of  atten- 
tion. 

CHAP.  VI. 

PUMPS  ;  AND  LIST  OP  PURNITURE, 

Fig.  755. 

4819.  Pumps  being  machines  in  common  use  in  many  establishments,  it  is  proper  that 
their  construction  should  be  understood  ;  and  we  proceed  to  explain  their  general  prin- 

ciples. The  different  kinds  may  be  reduced  to  three,  the  lifting,  sucking,  and  forcing 
pump. 

4820.  TTie  lifting  pump  (Jig.  756.)  is  the  simplest,  though  not  so  frequently  used  in  do- 
mestic economy  for  raising  water  as  the  common  or  sucking  pump.  Its  employment  is 

chiefly  restricted  to  such  places  as  mines,  where  water  is  required  to  be  raised  in  great 
quantities,  and  from  a  great  depth.  A  cylinder,  a,  b,  descends  into  the  water  to  be  raised, 
and  has  a  valve  placed  at  c,  opening  upwards.  A  piston  having  a  valve  in  it  also  opening 
upwards,  is  movable  upwards  and  downwards  in  the  cylinder  by  means  of  iron  rods,  d,  e,f. 
When  the  piston  is  pushed  down  in  the  water,  its  valve  opens,  and  when  it  is  raised,  the 
valve  shuts,  and  as  the  water  above  it  cannot  descend,  the  piston  lifts  it  as  far  as  the 

length  of  its  stroke,  causing  it  at  the  same  time  to  lift 
I  the  valve,  c ;  on  the  piston  descending  again,  the  water 
i  that  has  been  raised  above  c,  remains 

'there,  that  valve  falling  down  and 
preventing  its  descent.  The  same 
effect  follows  every  stroke  of  the  pis- 
ton,  more  and  more  water  getting 
above  both  valves,  which  by  shutting 
each  time  prevents  its  descent  again. 
By  a  repetition  of  this  action,  water  is 
at  length  lifted  up  as  high  as  it  is 
required ;  but  it  is  to  be  observed,  that 
as  the  piston  has  to  support  the  whole 
weight  of  the  water  above  it  when  the 
valve  c  opens,  great  power  is  neces- 

sary in  raisingwater  from  considerable 

depths. 
482 1.  In  the  sucking  pump  {fig.  757.) 

the  raising  of  water  is  assisted  by  the 
pressure  of  the  atmosphere.  It  is 
known  that  this  pressure  is  equal  to 
the  weight  of  a  column  of  water  about 
thirty-two  feet  in  height,  according  to 
the  height  of  the  barometer ;  water 
can  therefore  be  raised  so  high,  but 

not  higher,  by  taking  advantage  of  this  pressure.  To  effect  this 
a  tube  or  cylinder  is  provided,  thirty-two  feet  in  length,  a,  b, 
called  the  suction  pipe,  which  is  plunged  into  the  water  to  be 
raised,  having  some  contrivance  at  the  bottom  to  permit  the  water 
to  enter,  but  keep  back  pebbles  and  dirt,  and  a  valve  opening 
upwards  at  the  top,  g ;  on  this  is  placed  another  short  cylinder,  c  d, 
but  of  larger  diameter ;  this  has  a  piston,  f,  working  in  it  upwards  and  downwards  by 
means  of  the  rod,  /c ;  when  this  piston,  which  must  fit  very  exactly  into  the  cylinder  in 
which  it  works,  is  pushed  down,  its  valve  will  rise,  the  air  beneath  acting  in  the  same  manner 
as  the  water  in  the  lifting  pump,  and  when  the  piston  is  raised,  its  valve  will  close,  and  it  will 
lift  up  the  air  that  is  above  it ;  but  by  this  means,  a  portion  of  air  has  been  withdrawn  from 
the  space  between  the  two  valves,  and  the  air  in  the  suction  pipe,  by  its  elasticity,  hastens  to 
supply  the  vacuum  thus  formed,  and  opens  the  lower  valve,  g.  Through  the  extraction  of 
a  portion  of  air  by  the  upward  motion  of  the  piston,  the  whole  of  the  air  beneath  it  is  in 
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some  degree  rarefied,  and  consequently  the  pressure  upon  the  water  at  1,  in  the  inside  of 
the  suction  pipe,  is  not  now  so  great  as  before,  and  is  less  than  that  upon  the  surface  of 
the  water  at  h  and  i,  on  the  outside,  which  has  the  undiminished  pressure  of  the  atmo- 

sphere. The  consequence  of  this  unequal  pressure  on  the  water  within  and  without  the 
suction  pipe  is,  that  water  is  forced  into  the  interior  of  the  latter,  and  rises  at  each  stroke 
of  the  piston  until  it  reaches  it.  On  the  next  action  of  the  piston,  it  works  in  the  water, 
and  tlie  efifect  is  the  same  as  was  described  in  the  lifting  pump,  the  piston  lifting  at  each 
stroke,  the  water  above  it  ;  but  as  the  piston  is  made  to  work  near  the  top,  and  near  the 
place  of  delivery,  this  weight  is  very  little,  the  pressure  of  the  atmosphere  now  always 
keeping  up  the  water  as  high  as  the  piston.  The  water  so  raised  now  runs  out  by  a  short 
pipe  at  the  side,  m.  To  provide  for  the  constancy  of  this  stream,  a  small  reservoir,  n,  o, 
is  formed  upon  the  top  of  the  pump.  It  is  scarcely  necessary  to  observe  that  the  piston 
rod  is  usually  moved  up  and  down  by  a  lever  called  the  pump  handle. 

4822.  The  operation  of  the  common  forcing  pump  is  the  following,  a,  b,  Jig.  758.  is  a 
suction  pipe  descending  into  a  well,  tank,  &c.  containing  water,  and 
having  in  it  a  valve,  k,  opening  upwards.  The  piston  or  working 
barrel,  c,  d,  Jig.  758.,  contains  e,  a  solid  piston  without  any  valve, 
moved  up  and  down  by  the  rod,y.  We  will  suppose  that,  at  first, 
all  these  are  full  of  air  only.  When  the  piston,  e,  descends,  it  will 
condense  the  air  below  it,  which  will  cause  the  valve  fi,  to  shut ;  but 
the  condensed  air  will  find  its  way  out  through  the  valve,  t,  placed 
iu  the  branching  pipe  ■,  as  soon  as  the  piston  rises,  the  spring  of  the 

tion  pipe,  a,  b,  will  force  up  through  the  valve,  k,  to 
supply  the  partial  vacuum  between  the  piston  and  this  valve,  the 
air  being  now  rarefied  in  that  place.  When  the  piston  next  de- 

scends, the  same  effect  will  be  repeated,  and  more  air  will  be 
driven  out  through  the  valve,  i.  But  the  result  of  rarefying  the 
air  in  the  suction  and  piston  barrels  at  each  stroke  of  the  piston 
will  be,  that  the  pressure  of  the  atmosphere  on  the  surface  of  the 
water  outside  the  suction  pipe  will  force  the  water  up  into  it 
until  it  rises  as  high  as  the  piston,  in  the  same  way  as  in  the  suck- 

ing pump  ;  when  this  happens,  on  the  next  stroke  of  the  piston 

downwards,  it  w'ill  force  the  water  through  the  valve,  i,  in  the  same manner  as  it  before  did  the  air,  and  by  using  sufficient  force,  and 
proportioning  the  size  of  the  barrels  and  the  pipes  properly,  the 
water  may  be  forced  as  high  as  is  desired  through  the  pipe,  /. 

4823.  A  better  construction  of  a  pump,  to  answer  the  same  purpose  as  the  last,  is  in 

this  manner,    a  b,Jlg.  759.,  is  the  section  pipe  with  its  valve,  e,  and  erf  the  branch  pipe. 

.758. 

Pig.  759. Bg.  760. 

J 

f 

'  

// 

with  its  valve,  f.  The  top  of  the  working  barrel,  g  h,  is  closed,  but  allowing  the  piston  rod 

to  work  through  it  in  a  collar  of  leather,  so  as  to  be  air-tight.  The  piston  here  has  a 

valve  in  it  opening  upwards,  as  in  the  sucking-pump.  It  is  obvious  that  this  piston,  with 

its  valve,  and  the  pipe,  a  b,  with  its  valve,  e,  is  really  a  sucking-pump,  and  acts  as  such, 

raising  the  water  by  the  pressure  of  the  atmosphere  till  it  reaches  the  piston ;  but  when 
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this  happens,  and  the  piston  forces  down  through  the  water  so  raised,  raising  np  the  piston 
■will  cause  it  to  act  as  in  the  lifting  pump  ;  and  since  the  water  thus  lifted  cannot  get  out 
through  the  top  of  the  worliing  barrel,  g  h,  this  being  closed,  it  will  be  forced  out  through 
the  branch  pipe,  c  d,  and  its  valve,/,  and  afterwards  through  the  ascending  pipe,  j.  This 
pump  is  therefore  a  combination  of  the  sucking  and  lifting  pumps  ;  and  it  is  easy  to  con- 

ceive that  a  sucking  pump  may  be  converted  into  this  machine  with  little  dilBculty.  This 
construction  has  several  advantages  over  the  last.  The  greatest  force  on  the  piston  rod 
is  exerted  in  pulling  it  upwards  instead  of  forcing  it  downwards,  which  is  less  apt  to  bend 
them. 

4824.  To  obtain  a  continued  stream  of  water,  instead  of  its  coming  in  starts,  an  air 
vessel  (a  b,fig.  760.)  may  be  put  on  the  branch  pipe  of  fig.  758.  or  759.  This  vessel  may 
be  of  any  fonn,  but  is  closed  at  the  top,  and  has  a  pipe,  d  e,  descending  into  it.  The  water 
forced  up  into  the  branch  pipe  cannot  escape  at  top,  but  is  forced  out  through  the  small 
pipe,  d  e,  the  lower  end  of  which  is  open  ;  and  the  air  in  the  space  / f  being  thus  con- 

densed there,  will  act  constantly  by  its  spring  upon  the  surface  of  the  water  in  a  b,  and 
force  it  out  through  the  pipe  d  e  in  a  constant  stream,  as  in  the  fire-engine. 

4825.  Siebe's  rotatory  pump  is  found  very  convenient  either  for  raising  water  from  a  tank or  well,  or  for  forcing  it  up  to  any  height. 
This  pump  (fig.  761.)  operates  by  the  rota- 

tion of  a  roller  on  its  axis,  a,  having  pad- 
dles or  pistons,  bbbb,\>y  which,  when  the 

roller  is  tui'ned,  a  vacuum  is  produced 
within  the  barrel,  c  c  c.  In  consequence  of 
this  vacuum  the  water  flows  up  the  rising 
break,  d,  into  the  barrel ;  and  as  the  paddles 
go  round  they  force  it  into  an  opening, 
which  conducts  it  wherever  it  may  be 
wanted,  and  by  that  means  produces  a  con- 

tinual stream.  By  having  an  ascending 
tube,  e,  the  water  may  be  forced  to  any 
height ;  and,  by  having  a  horizontal  tube 
with  a  cock,  /,  it  may  be  let  out  at  pleasure, 
as  in  a  common  pump.  By  having  se- 

veral pipes  branching  from  e,  as  many 
cisterns  or  reservoirs  may  be  supplied,  g 
is  the  external  appearance  of  the  pump. 

Fig.  761 

LIST  OF  THE  FtJRNITUKE  OF  THE  KITCHEN,  AND  OTHER  OFFICES  CONNECTED 
VriTH  IT. 

Tables 
Chairs  and  stools 
Dressers 
Plate  racks 
Kange,  fender  and  fire-iroD> 
Jacks  for  roasting 
Spits,  stays,  and  skewers 
Bird  spits 
Meat  screen 
Saucepans  and  boilers 
Stew-pans 
Saute  pans 
Braising.pans 
Frying-pans 
Soup  pots 
.lugging  pots 
Omelet  pans 
Patty  pans 
Digesters 
Gridirons 
Apple  roasters 
Argyles  for  gravies 
Steamers  for  ditto 
Basting  ladles 
Soup  ditto 
Marrow  scoops 
Spoons  of  various  kinds 
Beef  forks 
Cheese  toasters 
Cheese  trays Cheese  knives 
Bread  baskets 
Knife  ditto 
Knife  boxes 
Plate  baskets  lined  with  tin 
Bread  pans Cleavers 
Bone  saws 

Meat  choppers 
Hammers  and  other  tools 
Hatchets 
Meat  knives 
Paste  cutters 
Oyster  knives Fish  ditto 
Cucumber  slicers 
Carrot  and  turnip  scoops 
Lobster  crackers 
Steak  beaters 
Steak  tongs 
Cooks'  knives 
Cooks'  scissors 
Bread  graters 
Beef  ditto 
Nutmeg  ditto 
Salt  strainers 
Larding-pins 
Bolling-pins Nut-crackers 
Lemon  squeezers Trenchers 
Butter  prints 
Jelly  and  blanc  mange  moulds 
Baking  pans  for  bread 
Dutch  and  other  ovens 
Iron  and  brass  footmen 
Iron  st.ands 
Colanders 
Egg  coolers 
Egg  ladles Funnels 
Salt  boxes 
Flour  and  oatmeal  tubs 
Flour  boxes 
Flour  dredgers 
Pepper  boxes 

Spice  ditto Toast  racks 
Butter  forcers Venison  dishes 
Hash  dishes 
Dishes  of  various  kinds 
Water  plates 
Wire  meat  covers 
Coffee  pots 
Coffee  biggins 
Coffee  fllterers 
Coffee  roasters 
Coffee  mills 
Sugar  canisters 
Sugar  nippers 
Sugar  dredgers Plate  warmers Sinks 
Water  filterers 
Filtering  stone  brushes 
Salad  forks  and  spoons 
Candlesticks,  with  snuffers  and  ex- 

tinguishers 
Lamps,  various Ciindle  boxes 
Lanterns 
Tinder  boxes Oil  bottles  and  cans 
Oil  filters 
Oil  cisterns 
Wire  servants'  lanterns 
Rushlight  shades 
Housemaids'  gloves  and  leathers Emery,  sand  and  glass  paper 
Emery  box Itottenstone 
Hearthstone 
Bath  bricks 
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Flanders  ditto 
Pipe  clay 
Masons'  dust Silver  and  house  sand 
Pumice 
Dust  pans,  tin  or  iron 
Cinder  and  coal  shovels 
Coal  skuttles,  copper,  iron  ja- 

panned, and  wood 
Housemaids'  slop  palls,  tin  and wood 
Cinder  pails 
Cinder  sieves 
Pumps 
Wash-hand  basin 
Soap  dishes 
Soap  bowls 
Large  elm  bowl  for  washing  China 
Dust  baskets 
Servants'  scouring  mats Chafing  dishes 
Bellows 
Standing  and  folding  steps 
Towel  horses 
Mouse,  beetle,  and  rat  traps 
Door  mats 
"Warming  pans Stomach  warmers 
Pestle  and  mortars 
Plate  powders 
Plate  brushes 
Buckle  and  jewel  ditto 
Plate  leathers 
Mahogany  butler's  trays  for  sand- wiches, &c 
Stands  for  ditto 
Baized  baskets  for  silver 
Decanter  and  cruet  brushes 
Indian  straw  table  mats 
Punch  ladles  and  strainers 
Plated  decanter  corks  and  labels 
Indian  rubber  stoppers 

ARRANGEMENT  OF  A 

Crumb  brushes 
Wine  funnels  and  strainers 
Leather  aprons 
Leather  and  wood  knife  boards 
Knife  sharpeners Corkscrews 
Wine  coolers 
Japanned  trays  of  various  kinds Clothes  beaters 
Decanter  drainers 
Decanter  stands 
Boot  jacks 
Shoe  brushes 
Hair  brooms 
Carpet  ditto,  in  whisk,  hair,  or whalebone 
Hearth  brooms 
Baluster  ditto 
Furniture  brushes 
Furniture  brushes  loaded 
Feather  brooms  fo  r  pictures,  &c 
Turk's  head  ditto 
Dry  rubbers  for  floors 
Scrubbing  brushes 
Area  and  yard  ditto Stove  ditto 
Egg  beaters Packthread  and  twine 
Paper 
Packthread  boxes 
Packing  mats 
Drinking  horns 
Glove  hands  and  stretchers 
Trimming  tray,  &c.  for  lamps 
Bottling  machines 
Cork  drivers 
Wine  baskets 
Wine  casks 
Beer  funnels 
Beer  tilts 
Beer  stands 

I  Spigots  and  faucets 
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Sawdust  shovels 
Mallets 
Clothes  flaskets  and  basket< 
Clothes  horses 
Hair  and  white  clothes  lines 
Washing   and  rinsing  tubs  and troughs 
Washing  benches Washing  trays 
Boards  to  stand  on 

Copper-sticks Wash-hand  bowls 
Draining  baskets Clothes  props Clothes  pegs 
Starch  sieves  and  whlski 
Laundry  jacks 
Mangles Ink-stands 
Horn  and  willow  shaving  for  grates 
Bed  wrenches 
Bells  and  bell-puUs 
Table  bells Cash  boxes 
Tea  equipages 
Napkin  presses White  and  black  hair,  lawn,  and 
tammy  sieves 

Drying,  wire,  and  fruit  ditto Wood  spoons  of  various  siz.es Paste  brushes 
Jelly  bags  and  stands Stills 
Paste  rollers  and  jaggers 
Biscuit  dockers 
Vegetable  drainers 
Vegetable  tubs 
Pickling  tubs  and  trays 
Chopping  boards  and  blocks Covers  for  dishes 
Chopping  knives. 
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BOOK  XII. 

PRACTICAL  HOUSEHOLD  DETAILS  CONNECTED  WITH 

COOKERY. 

CHAP.  I. 

SIAEKETING. 

4826.  The  leading  facts  relative  to  each  of  the  animals  and  vegetables  used  as  food 
have  been  stated  in  Book  VIII. ;  and  to  that  the  reader  is  referred.  The  directions 
contained  iu  the  present  Chapter  are  intended  more  particularly  for  cooks  and  persons 
employed  to  market ;  and  they  ought  not  to  be  considered  as  unimportant,  since  novices 
in  marketing  and  cooking  must  seek  instruction  in  aid  of  inexperience. 

Sect.  I. 

RULES  FOR  MARKETING, 

4827.  In  marketing,  the  first  rule  is  to  purchase  chiefly  from  known  and  respectable 
tradespeople,  who  are  likely  to  go  themselves  to  the  best  markets,  and  who  have  to  sup- 

port the  character  of  their  shops. 
4828.  The  second  rule  to  be  observed  is  that  of  not  purchasing  inferior  articles  under 

the  idea  of  being  economical. 
4829.  A  bargain  is  seldom  a  prize  :  and  this  is  especially  the  case  in  regard  to 

butcher's  meat. 
4830.  T7ie  best  meat  and  the  prime  parts  are  unquestionably  the  cheapest  in  the  end, 

although  the  first  cost  may  be  the  greatest.  In  coarse  and  inferior  joints  there  is  always 
too  great  a  proportion  of  gristle,  bone,  and  hard  meat  to  render  them  truly  economic ; 
these  may  serve  as  the  basis  of  soups,  gravies,  or  stews  ;  but  for  roasting  or  boiling  they 
are  wasteful. 

4831.  TTie  criteria  of  bad  meat,  by  which  must  be  understood  meat  that  has  been  too 
long  killed,  or  meat  from  animals  killed  in  a  state  of  disease,  ought  to  be  well  known  by 
those  who  market,  no  less  than  the  value  and  economy  of  the  different  parts  and  joints. 

SuBSECT.  1  Joints  and  Parts  of  Butcher's  Meat  enumerated. 
4832.  TTie  bullock  is  divided  in  the  shambles  as  marked  in  fig.  762.  The  joints  are  not 

here  given  in  the  order  in  which  they  are  estimated  as  prime  or  as  inferior  parts  :  — 
1.  Sirloin  ;  2.  Rump  ;  3.  Edgebone  ;  4.  Buttock ;  5.  Mouse  buttock  ;  6.  Veiny  parts  ; 

7.  Thick  flank  ;  8.  Thin  flank  ;  9.  Leg  ;  10.  Fore  ribs  ;  11.  Middle  ribs  ;  12.  Chuck 
ribs;  13.  Leg  of  mutton  piece;  14.  Brisket;  15.  Clod;  16.  Sticking  piece;  17.  Shin; 
18.  Cheek. 

Besides  these  parts  there  are — the  tongue ;  palate;  sweetbreads;  kidneys;  skirts  and 
tripe. 

A  baron  of  beef,  now  an  obsolete  joint,  consisted  of  the  two  sirloins  undivided. 

4833.  The  calf  (see  fig.  763.)  is  divided  into — 1.  Loin  (kidney  end);  2.  Loin  (chump 
end) ;  3.  Fillet ;  4.  Hind  knuckle  ;  .'5.  Fore  knuckle ;  G.  Neck  (best  end)  ;  7.  Scrag ; 
8.  Blade  bone;  9.  Breast  (best  end);  10.  Brisket;  11.  Head.    To  these  joints  must  be 
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added,  the  Pluck,  -which  includes  the  liver,  lights,  heart ;  sweetbreads,  of  which  one  is called  the  throat  sweetbread,  and  is  the  largest  of  the  two,  the  other  the  wfadpipe  sweet- bread. 

4834.  Sheep,  Jig.  764 — I.  Leg  ;  2.  Loin  (best  end)  ;  3.  Chump  end  of  the  loin  ;  4.  Neck 
(best  end) ;  5.  Scrag ;  6.  Shoulder  ;  7.  Breast.  The  loins  not  separated  form  what  is termed  the  saddle  of  mutton. 

4835.  The  lamb  is  usually  divided  into  four  parts,  called  fore  and  hind  quarters.  Each 
fore  quarter  consists  of  a  shbulder,  with  part  of  the  neck  and  breast.  Each  hind  quarter 
consists  of  a  leg  and  loin.  By  the  target  of  lamb  is  meant  the  ribs,  when  the  shoulder  is 
separated  from  them. 

The  lamb's  head  is  generally  sold  with  the  appurtenances ;  in  which  last  are  compre- hended the  liver,  lights,  heart,  suet,  and  melts. 
The  fry  of  the  lamb  contains  lambstones,  sweetbreads,  and  skirts,  with  a  part  of  the liver. 

4836.  The  hog,  see  Jig.  765  1.  The  sparerib  ;  2.  Hands  ;  3.  Spring  ;  4.  Fore  loin  ; 
5.  Hind  loin  ;  6.  The  leg.  The  head  and  the  haslet  must  also  be  mentioned  ;  the  latter 
includes  the  liver,  kidneys,  and  skirts.  The  chltterlins  and  guts  are  cleaned  for  sau- 
sages. 

A  porker  is  a  small  pig  fed  for  eating  fresh,  and  not  for  curing. 
Of  a  bacon  pig,  the  legs  are  reserved  for  curing,  and  when  cured  are  called  hams; 

when  the  shoulder  blade  and  bones  are  separated  from  the  meat  and  cured,  it  is  called 
bacon.  The  bones,  with  part  of  the  meat  left  on  them,  are  divided  into  spareribs,  gris- 
kins,  and  chines. 

SuBSECT.  2.  —  Choice  of  Meat,  Fish,  and  Poultry. 

4837.  Beef.  —  The  grain  of  ox  beef,  when  good,  is  loose,  the  meat  red,  and  the  fat 
inclining  to  yellow.  Cow  beef,  on  the  contrary,  has  a  closer  grain,  a  whiter  fat,  but  meat 
scarcely  as  red  as  that  of  ox  beef.  Inferior  beef,  which  is  meat  obtained  from  ill-fed 
animals,  or  from  those  which  had  become  too  old  for  food,  may  be  known  by  a  hard 
skinny  fat,  a  dark  red  lean,  and,  in  old  animals,  a  line  of  a  homy  texture  running  through 
the  meat  of  the  ribs.  When  meat  pressed  by  the  finger  rises  up  quickly,  it  may  be  con- 

sidered as  that  of  an  animal  which  was  in  its  prime ;  when  the  dent  made  by  pressure 
returns  slowly,  or  remains  visible,  the  animal  had  probably  passed  its  prime,  and  the  meat 
consequently  must  be  of  inferior  qualit3\ 

4838.  Veal  should  be  delicately  white,  though  it  is  often  juicy  and  well  flavoured  when 
rather  dark  in  colour.  Butchers,  it  is  said,  bleed  calves  purposely  before  killing  them, 
with  a  view  to  make  the  flesh  white  ;  but  this  also  makes  it  dry  and  flavourless.  On 
examining  the  loin,  if  the  fat  enveloping  the  kidney  be  white  and  firm-looking,  the  meat 
will  probably  be  prime  and  recently  killed.  Veal  will  not  keep  as  long  as  an  older 
meat,  especially  in  hot  or  damp  weather ;  when  going,  the  fat  becomes  soft  and  moist, 
the  meat  flabby  and  spotted,  and  somewhat  porous  like  sponge.  Large  over-grown  veal 
is  inferior  to  small,  delicate,  yet  fat  veal.  The  fillet  of  a  cow  calf  is  known  by  the  udder 
attached  to  it,  and  by  the  softness  of  the  skin  ;  it  is  preferable  to  the  veal  of  a  bull  calf 

4839.  Mutton.  —  The  meat  should  be  firm  and  close  in  grain,  and  red  in  colour,  the 
fat  white  and  firm.  Mutton  is  in  its  prime  when  the  sheep  is  about  five  years  old, 
though  it  is  often  killed  much  younger.  If  too  young,  the  flesh  feels  tender  when 
pinched  ;  if  too  old,  on  being  pinched  it  wrinkles  up,  and  so  remains.  In  young  mutton, 
the  fat  readily  separates;  in  old,  it  is  held  together  by  strings  of  skin. 

In  sheep  diseased  of  the  rot,  the  flesh  is  very  pale-coloured,  the  fat  inclining  to  yellow, 
the  meat  appears  loose  from  the  bone,  and  if  squeezed,  drops  of  water  ooze  out  from  the 
grains  ;  after  cooking,  the  meat  drops  clean  away  from  the  bones. 

Wether  mutton  is  preferred  to  that  of  the  ewe ;  it  may  be  known  by  the  lump  of  fat  on 
the  inside  of  the  thigh. 

4840.  Lamb.  —  This  meat  will  not  keep  long  after  it  is  killed.  The  large  vein  in  the 
neck  is  bluish  in  colour  when  the  fore  quarter  is  fresh,  green  when  becoming  stale.  In 



Chap.  I. MARKETING. 
861 

the  hind  quarter,  if  not  recently  killed,  the  fat  of  the  kidney  will  have  a  slight  smell, 
and  the  knuckle  will  have  lost  its  firmness. 

4841.  Pork.  —  When  good,  the  rind  is  thin,  smooth,  and  cool  to  the  touch;  when 
changing,  from  being  too  long  killed,  it  becomes  flaccid  and  clammy.  Enlarged  glands, 
called  kernels,  In  the  fat,  are  marks  of  an  ill-fed  or  diseased  pig. 

4842.  Bacon  should  have  a  thin  rind,  and  the  fat  should  be  firm  and  tinged  red  by  the 
curing  ;  the  flesh  should  be  of  a  clear  red,  without  intermixture  of  yellow,  and  it  should 
firmly  adhere  to  the  bone.  To  judge  of  the  state  of  a  ham,  plunge  a  knife  into  it  to  the 
bone  ;  on  drawing  it  back,  if  particles  of  meat  adhere  to  it,  or  jf  the  smell  is  disagree- 

able, the  curing  has  not  been  effectual,  and  the  ham  is  not  good ;  it  should,  in  such  a 
state,  be  immediately  cooked.  In  buying  a  ham,  a  short  thick  one  is  to  be  preferred  to 
one  long  and  thin.  Of  English  hams,  Yorkshire,  Westmoreland,  and  Hampshire  are 
most  esteemed  ;  of  foreign,  the  Westphalia. 

4843.  Venison.  — When  good,  the  fat  is  clear,  bright,  and  of  considerable  thickness.  To 
know  when  it  is  necessary  to  cook  it,  a  knife  must  be  plunged  into  the  haunch  ;  and  from 
the  smell  the  cook  must  determine  on  dressing  or  keeping  it. 

4844.  In  choosing  poultry,  the  age  of  the  bird  is  the  chief  point  to  be  attended  to. 
4845.  An  old  turkey  has  rough  and  reddish  legs ;  a  young  one  smooth  and  black. 

Fresh  killed,  the  eyes  are  full  and  clear,  and  the  feet  moist.  When  it  has  been  kept  too 
long,  the  parts  about  the  vent  begin  to  wear  a  greenish  discoloured  appearance. 

4846.  Comvion  domestic  fowls,  when  young,  have  the  legs  and  combs  smooth  ;  when 
old,  they  are  rough,  and  on  the  breast  long  hairs  are  found  instead  of  feathers.  Fowls 
and  chickens  should  be  plump  on  the  breast,  fat  on  the  back,  and  white-legged. 

4847.  Geese  The  bills  and  feet  are  red  when  old,  yellow  when  young.  Fresh 
killed,  the  feet  are  pliable,  stiff  when  too  long  kept.  Geese  are  called  green  while  they 
are  only  two  or  three  months  old. 

4848.  Ducks.  —  Choose  them  with  supple  feet,  and  hard  plump  breasts.  Tame  ducks 
have  yellow  feet,  wild  ones  red. 

4849.  Pigeons  are  very  indifierent  food  when  they  are  too  long  kept.  Suppleness  of 
the  feet  show  them  to  be  young ;  the  state  of  the  flesh  is  flaccid  when  they  are  getting 
bad  from  keeping.    Tame  pigeons  are  larger  than  the  wild. 

4850.  Hares  and  rabbits,  when  old,  have  the  haunches  thick,  the  ears  dry  and  tough, 
and  the  claws  blunt  and  rugged.  A  young  hare  has  claws  smooth  and  sharp,  ears  that 
easily  tear,  and  a  narrow  cleft  in  the  lip.  A  leveret  is  distinguished  from  a  hare  by  a  knob or  small  bone  near  the  foot. 

4851.  Partridges,  -when  young,  have  yellow  legs  and  dark-coloured  bills.  Old  par- tridges are  very  indifferent  eating. 
4852.  Woodcocks  and  snipes,  when  old,  have  the  feet  thick  and  hard  ;  when  these  are 

soft  and  tender,  they  are  both  young  and  fresh  killed.  When  their  bills  become  moist 
and  their  throats  muddy,  they  have  been  too  long  kUled.  ' 4853.  Turbot,  and  all  flat  white  fish,  are  rigid  and  firm  when  fresh  ;  the  under  side 
should  be  of  a  rich  cream  colour.  When  out  of  season,  or  too  long  kept,  this  becomes  a 
bluish  white,  and  the  flesh  soft  and  flaccid.  A  clear  bright  eye  in  fish  is  also  a  mark  of being  fresh  and  good. 

48.54.  Cod  is  known  to  be  fresh  by  the  rigidity  of  the  muscles  (or  flesh),  the  redness  of the  gills,  and  clearness  of  the  eyes.    Crimping  much  improves  this  fish. 
4855.  Salmon.  —  The  flavour  and  excellence  of  this  fish  depends  upon  its  freshness  and the  shortness  of  the  time  since  it  was  caught ;  for  no  method  can  completely  preserve  the 

delicate  flavour  it  has  when  just  taken  out  of  the  water.  A  great  deal  of  what  is  brought 
to  London  has  been  packed  in  ice,  and  comes  from  the  Scotch  and  Irish  rivers,  and, though  quite  fresh,  is  not  quite  equal  to  Thames  salmon.  For  many  particulars  respect- ing this  excellent  fish,  see  Book  VII.  Sect.  III. 

4856.  Mackerel  must  be  perfectly  fresh,  or  it  is  a  very  indifferent  fish  ;  it  will  neither 
bear  carriage,  nor  being  kept  many  hours  out  of  the  water.  The  firmness  of  the  flesh, 
and  the  clearness  of  the  eyes,  must  be  the  criterion  of  fresh  mackerel,  as  they  are  of  all other  fish. 

4857.  Herrings  can  only  be  eaten  when  very  fresh,  and,  like  mackerel,  will  not  remain good  many  hours  after  they  are  caught. 
4858.  Fresh-water  fish. —  The  remaxks  as  to  firmness  and  clear  fresh  eyes  apply  to this  variety  of  fish,  of  which  there  are  carp,  tench,  pike,  perch,  eels,  &c.  See  Book  VII. Sect.  III. 

4859.  Lobsters,  recently  caught,  have  always  some  remains  of  muscular  action  in  the 
claws,  which  may  be  excited  by  pressing  the  eyes  with  the  finger  ;  when  this  cannot  be 
produced,  the  lobster  must  have  been  too  long  kept.  When  boiled,  the  tail  preserves  its elasticity  if  fresh,  but  loses  it  as  soon  as  it  becomes  stale.  The  heaviest  lobsters  are  the best ;  when  light,  they  are  watery  and  poor. 
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4860.  Crab  and  crayfish  must  be  chosen  by  observations  similar  to  those  given  above in  the  choice  of  lobsters.    Crabs  have  an  agreeable  smell  when  fresh 
4861.  Prawns  and  shrimps,  when  fresh,  are  firm  and  crisp. 
4862.  Oysters.  —  If  fresh,  the  shell  is  firmly  closed ;  when  the  shells  of  oysters  are 

opened,  they  are  dead,  and  unfit  for  food.  The  small-shelled  oysters,  the  Pyfleet,  Col- 
chester, and  Milford,  are  the  finest  in  flavour.  Larger  kinds,  called  rock  oysters,  are 

generally  considered  only  fit  for  stewing  and  sauces,  though  some  persons  prefer  them. 

SuBSECT.  3.  — Purchase  of  Grocery. 

4863.  In  the  purchase  of  grocery  at  a  retailed  sJiop,  it  does  not  appear  that  any  advantage 
in  price  results  to  the  housekeeper  from  laying  in  large  stores  at  once,  though  the  prac- 

tice may  in  some  situations  be  convenient.  The  retail  grocer,  being  compelled  to  market 
for  his  goods  with  ready  money,  and  finding  also  great  competition  in  his  trade,  is  induced 
to  put  at  once  on  his  goods  the  lowest  profit  he  can  afford  to  ready  money  customers.  To 
those  requiring  yearly  or  half  yearly  credit,  he  adds  such  a  per-centage  as  may  remu- 

nerate him  in  the  end  for  the  slow  return  of  his  capital,  and  for  the  risk  incurred  of 
making  bad  debts  ;  this  additional  charge  is  only  just,  and  is  done  in  every  other  retail 
business.    Thence  the  economy  in  most  cases  of  ready  money  purchasers. 

4864.  In  purchasing  grocery  from  the  wholesale  dealer,  a  family  may  occasionally  gain 
some  advantage  in  price ;  but  to  do  it  uniformly  would  not  be  convenient  or  desirable, 
either  to  the  buyer  or  the  seller.  A  quick  consumption  is  desirable  of  the  finer  articles 
of  grocery,  especially  those  with  aromatic  properties,  which  exposure  to  the  air  dissipates. 
Thence  family  stores,  which  are  slowly  consumed,  are  daily  impairing  in  quality,  ex- 

cepting only  some  few  articles  which  are  supposed  to  improve  by  that  exposure.  By 
purchasing  from  the  retail  dealer  this  inconvenience  is  avoided.  With  some  other 
articles  of  family  consumption,  besides  grocery,  the  case  is  different,  and  of  these  it  is 
best  to  keep  a  quantity  in  the  store-room. 

4865.  Tea.  —  For  the  genuine  characters  of  tea,  under  the  two  principal  classes  of 
Souchong  and  Hyson,  together  with  those  of  cofiee,  in  its  division  into  the  various  kinds, 
and  also  chocolate  and  cocoa,  we  refer  the  reader  to  Book  VIII.  As  a  security  against 
the  adulteration  of  tea,  many  persons  have  purchased,  through  the  means  of  brokers, 
whole  chests  of  tea ;  but  there  is  a  risk  of  the  tea  losing  its  flavour  by  exposure  to  the 
air  when,  so  much  is  purchased,  and  should  the  whole  chest  prove  indiiferent,  there  is  no 
power  of  exchange.  The  tea  market  has,  however,  undergone  great  changes  of  late  in 
consequence  of  the  gradual  opening  of  the  tea  trade ;  these  changes  are  stUl  going  on, 
and  until  the  markets  are  more  settled,  little  can  be  said  on  the  subject  of  price. 

As  a  rule  it  may  be  here  laid  down,  that  whatever  articles  can  be  purchased  in  an 
unground  state,  such  as  coffee,  rice,  ginger,  pepper,  and  spices,  are  better  than  those 
purchased  ground,  not  entirely  from  the  suspicion  of  buying  adulterated  articles,  but 
because  all  these  articles  lose  their  flavour  more  rapidly  when  ground  than  when  whole. 

4866.  Sugar.  — For  the  full  account  of  this  we  refer  the  reader  to  Book  VIII.,  where 
the  different  kinds  are  described.  Loaf  or  refined  sugar,  when  good,  is  of  a  close  texture, 
of  a  fine  white  gloss,  and  simply  sweet  to  the  taste,  without  other  flavour  ;  when  inferior, 
it  is  coarse  and  loose  in  grain,  crumbles  easily,  is  a  little  yellowish  in  colour,  and  its  sweet- 

ness has  something  of  the  taste  of  moist  sugar.  Moist  sugar,  when  good  and  unmixed 
with  adulterating  articles,  is  bright,  and  composed  of  ci7stallised  grains.  A  dull-looking 
moist  sugar  is  always  one  of  an  inferior  and  doubtful  quality.  Casks  of  moist  sugar  are 
sometimes  procured,  by  families  whose  consumption  of  sugar  is  great,  of  the  wholesale 
grocer,  at  a  reduction  of  2d.  per  pound.  The  price  of  sugar,  as  well  as  many  other  articles 
of  grocery,  is  too  fluctuating  to  be  stated  usefully. 

4867.  Of  rice,  there  are  several  kinds  in  the  market.  East  Indian  rice  is  generally 
small  in  grain,  and  yellowish  in  colour ;  but  some  of  it  is  excellent  The  Carolina  is 
large  in  grain,  and  perfectly  white  in  appearance.  Of  rice  it  is  rarely  desirable  to  pur- 

chase large  quantities.  The  larvaj  of  a  fly  sometimes  infests  old  rice,  and  injures  it 
materially.    JEa.it  India  rice  is  generally  lower  in  price  than  that  of  West  India. 

4868.  Itaisi?i.i,  currants,  figs,  French  plums,  are  dried  fruits,  which  ought  to  be  clean 

and  dry,  yet  fresh  in  appearance.  When  adhering  together  in  lumps,  they  cannot  be 
regarded  as  good  in  quality,  and  in  use  would  prove  wasteful.  For  a  description  of  the 
various  kinds,  see  Book  VII.  Chap.  IX. 

The  Muscadine  raisins  are  dried  in  large  bundles,  and  have  a  dry  surface  with  a  slight 

bloom  upon  them.  They  are  chiefly  used  for  dessert,  and  are  sold  at  the  grocers'  under 
the  term  "table  raisins."  The  jar  or  sun  raisins  are  separated  from  the  stalks  when 
dried ;  and,  as  well  as  the  Malaga,  are  chiefly  in  domestic  use  for  puddings,  cakes,  &c. 

Currants  should  be  new  when  purchased  for  stores.  They  are  to  be  bought  new  gene- 

rally in  September  or  October.    When  currants  are  ofi'ered  at  a  very  low  price,  it  may 
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be  fairly  suspected  that  they  are  of  the  last  year's  importation,  or  are  of  Spanish  growth, 
and  not  the  product  of  the  genuine  vines  of  Zante  or  Ceplialonia. 

4869.  Arrow-root. —  In  the  purchase  of  this  article  it  should  be  observed  that  "when 
very  smooth  and  floury  it  may  be  suspected  to  contain  some  portion  of  the  starch  either 
of  wheat  or  potatoes ;  which,  although  not  injurious,  does  not  possess  all  the  valuable 
qualities  ascribed  to  the  genuine  arrow-root,  in  thickening  and  jellying  properly  the  liquid 
with  which  it  is  prepared  for  use.  A  tea-spoonful  of  real  arrow-root  will  thicken  a  tea- 
cupful  of  hot  water  or  milk,  while  double  the  quantity  of  adulterated  arrow-root  would 
be  required  to  jelly  the  same  quantity  of  liquid.  The  pure  arrow-root  is  from  2a-.  erf.  to 
3s.  6rf.  per  lb. 

4870.  Ginger  is  of  two  kinds ;  the  superior  is  called  white  ginger,  the  inferior  black. 
(For  the  difference  between  them,  see  Book  VII.  Chap.  X.) 

4871.  Pepper  should  not  be  purchased  in  large  quantities  by  any  one  who  has  not 
a  quick  consumption  of  it,  as  the  strength  of  it,  especially  when  ground,  is  constantly 
lessened  by  exposure  to  the  air. 

Cayenne  pepper  is  sometimes  adulterated;  see  Book  VII.  Chap.  X.  Of  cloves,  such 
should  be  selected  as  have  a  strong  fragrant  odour,  and  a  hot,  aromatic,  yet  pungent  taste. 
Nutmegs  are  chosen  by  weight,  the  heaviest  being  the  best.  Mace,  when  good,  is  very 
unctuous  to  the  touch,  flexible,  and  thin ;  it  resembles  the  nutmeg  (of  which  it  is  the 
outer  coating)  in  odour  and  taste,  but  is  not  equally  pungent.  In  the  purchase  of  cin- 

namon it  is  necessary  to  know  that  a  spurious  kind  is  often  sold  called  cassia.  The 
distinctive  marks  between  cinnamon  and  cassia  are  chiefly  these  :  cinnamon  is  pliable, 
and  breaks  in  long  splinters  ;  cassia  is  brittle,  and  when  broken,  the  fracture  is  not  splin- 

tered, but  closes,  and  reveals  two  distinct  coatings,  the  inner  one  of  which  is  dark,  and 
possesses  a  fragrance  similar  to  that  of  the  cinnamon,  the  outer  coating  being  paler  in 
colour,  and  utterly  tasteless.    Cinnamon  is  thin  as  paper,  the  cassia  thick  and  spongy. 

4872.  Candles,  excluded  from  the  light,  and  stored  in  a  cool  yet  dry  place,  are  generally 

improved  by  a  year's  keeping. 
Moulds  are  of  various  thicknesses  ;  thi-ee  to  the  pound  are  the  largest  usually  made  for 

domestic  use ;  short  fours  are  the  next  size  ;  then  follow  in  thickness  long  fours,  short 
sixes,  middling  sixes,  long  sixes,  and  eights.  These  last  are  chiefly  used  as  bed-room  lights, 
or  to  carry  about  a  house. 

The  dips  are  from  four  to  sixteen  to  the  pound.  The  moderate  size  of  the  tens  or 
twelves  are  such  as  serve  best  for  kitchen  and  pantry  use,  and  to  carry  about  a  house 
where  oil  and  lamps  are  not  used. 

Wax  candles  improve  by  keeping ;  and  exposure  to  the  light,  which  is  injurious  to 
taUow,  blanches  them.  Spermaceti  candles  are  considerably  cheaper.  See  the  different 
kinds  of  candles  described  in  Book  IV.  Chap.  III. 

4873.  Soap  is  an  article  better  bought  wholesale  than  retail.  It  improves  in  quality 
by  being  kept.  It  is  seldom  bought  in  a  dry  state.  The  dealer  in  soap  is  aware  of  the 
advantage  he  gains  by  storing  it  in  damp  places  from  the  moisture,  which  adds  materially 
to  its  weight.  Soap,  when  in  a  proper  state,  should  contain  no  more  than  thirty  parts  in  a 
hundred  of  water  :  by  nefarious  management,  an  unfair  dealer  will  make  it  to  hold  sixty  ; 
consequently,  when  the  purchaser  has  it  cut  into  pieces  and  laid  on  open  shelves  to  render 
it  dry  and  hard,  it  sustains  a  considerable  loss  in  weight.  For  the  laundry  and  household 
use  there  are  three  kinds:  the  hard  yelloiv,  the  soft,  and  the  haid  mottled  soap.  On  the 
subject  of  Soaps,  see  Books  XIX.  and  XXII. 

Sect.  II. 

STYLE  AND  MANAGEMENT  OF  THE  TABLE. 

SuBSECT.  1  Carving. 

4874.  Carving  in  primitive,  as  in  modern  times,  was  the  olEce  of  the  master  of  a  feast. 
In  the  days  of  Roman  refinement,  carving  became  a  distinct  office  in  each  distinguish^ 
family.  In  modern  times  the  office  of  carver  has  not  been  unknown  ;  and  in  Royal 
establishments  it  has,  in  some  instances,  been  hereditary.  In  France,  skill  in  carving, 
from  the  description  of  the  dishes  served,  is  scarcely  necessary  ;  and  thence  the  task  has 
fallen  on  the  principal  attendants  at  table,  a  custom  gradually  finding  its  way  into  dis- 

tinguished and  fashionable  circles  in  this  country.  Fifty  years  ago  the  art  of  carving 
was  regarded  by  the  most  polished  society  in  this  country  as  the  indispensable  accomplish- 

ment of  every  lady  who  had  to  preside  at  the  head  of  her  table.  It  was  a  reflection  upon 
her  fitness  for  that  post  to  say  that  she  managed  the  carving  knife  with  little  skill,  or  was 
ignorant  of  the  choice  parts  of  each  dish.  A  dillerent  opinion  has  since  been  introduced 
by  fashion  ;  and  the  oiiice  of  carving  assigned  to  gentlemen  chiefly,  on  the  ground  that 
in  good  society,  of  which  right  feelings  should  be  the  spirit,  all  trouble  and  inconvenience 

♦3  I  3 
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should  devolve  in  every  possible  case  on  gentlemen  rather  than  on  ladies,  who  on  their 
l)art  should  be  disengaged,  and  ready  to  sustain  and  direct  the  conversation  of  the  com- 

pany. Tliis  order  of  the  table  is  now  universal ;  gentlemen  are  the  carvers,  except  in 
those  families  already  noticed,  in  which  the  carving  is  done  at  the  side  tables,  by  the 
principal  attendants.  Carving  should  not  be  considered  as  confined  to  the  cutting  up, 

according  to  certain  rules,  the  difi'erent  joints  and  dishes,  but  as  consisting  also  in  a 
judicious  distribution  of  the  same.  To  carve  neatly  is  an  economical  as  well  as  an  agree- 

able art;  a  truth  evident  to  those  who  have  seen  good  joints  of  meat  so  hacked  and  cut  to 

pieces  as  to  afl'ord  scarcely  half  the  supply  of  slices  which,  in  the  hands  of  skilful  carvers, they  would  have  yielded. 
4875.  The  carving  knife  should  be  of  good  steel,  capable  of  having  its  sharp  edge 

renewed  ;  for  unless  it  be  sharp,  to  carve  well  would  be  impossible ;  neither  should  it  be 
heavy  to  handle.  The  haft  should  be  firmly  grasped,  though  in  carving  strength  is  not 
in  many  cases  so  necessary  as  skill  and  a  good  knife,  especially  if  all  joint  bones  be  pro- 

perly dislocated  by  the  butcher.  The  dish  must  not  be  too  distant  from  the  carver,  or 
the  arms  will  be  too  much  extended,  which  will  give  an  awkward  appearance  to  the 
person,  and  render  the  task  before  him  less  easy  in  its  accomplishment 

SuBSECT.  2  Directions  for  Carning. 

4876.  Fish  should  be  carved  with  a  fish  trowel,  by  which  the  flakes  may  be  separated 
without  being  broken. 

4877.  In  a  cod's  head  and  shoulders  the  first  piece  may  be  taken  off,  a,  fig.  766.,  in  the 
^  «  K-  direction  of  a  h,  by  putting  in  the  fish  trowel 

■P  Fie.  766.  ^^Ijg  1^^^^      jjjg  thick  part  of  the  fish  : 
other  slices  may  be  taken  ofif  in  a  similar  di- 

rection. A  small  portion  of  the  sound  should 
be  given  with  each  slice ;  it  will  be  found 
lying  close  to  the  back  bone,  on  raising  the 
thin  flap,  d,  and  known  by  its  being  trans- 

parent, and  of  a  darker  colour  than  other 
parts  of  the  fish.  Almost  every  part  of  a 

cod's  head  is  considered  as  good  eating ;  such  as  the  palate,  tongue,  and  the  jellied  as  well 
as  the  firm  parts,  e  e,  upon  and  immediately  around  the  jaws  and  bones  of  the  head.  The 
green  jelly  of  the  eye  alone  is  never  eaten. 

4878.  In  a  piece  of  boiled  salmon,  fig.  767.,  the  under  part  is  richer  and  fatter  than  the 
upper  and  thick  parts  of  the  fish :  a  slice  of 
each  is  usually  sent  on  each  plate.  The  slice 
from  the  thick  part  is  taken  in  the  line  a  b, 
and  the  thin  slice  in  the  direction  d  c.  The 
skin  is  always  sent  with  each  slice,  both  of 
which  must  be  cut  thin. 

4879.  In  turbot  the  fish  trowel  is  to  be 
entered  at  the  head,  and  passed  along  the 

Fig.  767.  back  bone  to  the  tail;  the  slices  are  then 

taken  from  the  back  boue  to  the  fins  on  each  side,  those  from  the  centre  being  considered 

as  prime.  When  the  upper  side  is  thus  disposed  of,  the  back  bone  must  be  lifted  up 

with  the  fork,  and  the  under  part  divided  in  the  same  manner.  Of  Uie  fins,  the  most 

prized  parts  of  the  fish,  a  portion  is  given  with  each  slice. 

4880.  Mackerel  is  usually  slit  down  the  back,  and  the  whole  side  taken  off  at  once, 

with  the  exception  of  the  part  near  the  gills,  which  is  generally  black  and  ill  flavoured. 

The  tail  end  of  this  fish  is  by  some  considered  the  choice  part,  the  middle  pieces  by  others. 

With  the  exception  of  cod  and  carp,  the  palate  of  which  last-mentioned  fish  is  estee
med 

as  a  great  delicacy,  the  heads  of  fish  are  seldom  liked.    The  roe  of  the  male  mackere
l  is 

soft ;  that  of  the  female  hard  and  full  of  eggs.  .        ~    ,  •  ,  

.4881.  Eels  are  cut  into  pieces  through  the  bone,  the  thickest  pieces  of  which  are  c
on- 

sidered as  the  best.  .  i  i 

4882.  Of  the  lobster  the  tail  is  thought  to  be  the  prime  part ;  the  claws  rank  next
 

"4883.  Carving  poultry  and  game  require  more  practice  and  skill  than  any  other  di
shes 

which  are  brought  to  table.  »  •„ 

Foivb,  cither  rousted  or  boiled,  whichever  way  they  are  dressed,  are  cut  up  >Y''"v?Tn 

manner.  The  fork  {two-pronged)  is  fixed  firmly  into  the  breast,  on  each  side  
of  which  a 

cut  is  made  the  whole  lenftth  of  the  fowl,  and  parallel  with  the  legs  and  wings. 
 The 

wings  are  taken  off  in  the  direction  a  and  b,fig.  768.,  by  dividing  the  joint  with  the  knife, 

and  drawing  it  away  with  the  fork.  After  cutting  the  ligaments  at  the  joint  of  the  leg  c 

the  bone  may  be  easily  twisted  out  of  the  socket,  and  removed  from  the  body  of  the  towi. 
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Fig.  768.  e 

The  wings  and  legs  being  thus  separated  from  the  rest  of  the  fowl,  the  knife  must  then 
be  entered  at  the  breast,  in  the  directiou  rf,  by  which  the 
merrythought  may  be  displaced,  after  the  knife  has  been 
slipped  under  it,  and  the  bone  lifted  up,  and  pressed  back- 

wards towards  the  dish.  The  collar-bones,  e  c,  lie  on  each  side 
of  the  merrythought,  and  must  also  be  lifted  up  by  the  knife 
at  the  broad  end,  and  forced  towards  the  breast  bone  till  the 
part  breaks  off  to  which  they  are  fastened.  The  breast  is  cut 
off  by  cutting  through  the  ribs  on  both  sides.  The  back  bone 
is  then  turned  upwards,  and  the  knife  passed  firmly  across  it 
near  the  middle,  the  fork  being  at  the  same  time  employed  in 
raising  up  the  lower  end  towards  the  knife,  and  thus  dislocating 
the  back  almost  in  the  centre.  The  lower  end  of  the  back  is 
then  turned  from  the  carver,  that  the  bones  on  each  side  may 

tbe  taken  off :  the  exact  place  in  which  these  side  bones  are  joined  to  the  vertebrae  will  be 
t  easily  found  by  the  point  of  the  knife.  The  prime  parts  of  a  fowl  are  the  wings,  breast, 
aand  merrythought.  The  legs,  except  of  young  fowls,  are  considered  as  coarse.  The  thigh 
[part,  when  separated  from  the  drumstick,  is  sometimes  preferred  by  those  who  consider 
tthe  whiter  meat  of  the  fowl  as  insipid. 

4884.  Ducks  are  cut  up  like  fowls,  and  have  the  same  prime  parts.  The  wing  and  leg 
(■of  diichlings  are  sometimes  taken  off  without  being  separated,  if  both  together  do  not  form 
Itoo  large  a  portion  for  one  serving. 

4885.  Turkei/  and  goose  have  slices  cut  from  the  breast  lengthwise.  In  carving  either 
•lof  these  kinds  of  poultry,  the  chief  art  consists  in  cutting  as  many  slices  as  possible,  no 
lattempt  being  usually  made  at  table  to  separate  the  joints  of  these  large  birds.  By 
bbeginning  to  cut  the  slices  at  the  wing,  and  proceeding  upwards  towards  the  ridge  of  the 
hbreast  bone,  many  more  slices  may  be  obtained  than  by  the  more  usual  plan  of  cutting 
rthem  from  the  breast  bone  down  to  the  wing.  No  parts  of  the  turkey  are  considered  as 
pprime  except  the  slices  from  the  breast.  The  legs  are  dark-coloured,  and  have  none  of 
tithe  delicacy  of  the  breast ;  but,  when  devilled,  they  are  relishing  and  generally  liked. 

4886.  Of  a  goose  every  part  is  juicy  and  good  ;  the  breast,  however,  is  the  most  esteemed. 
4887.  Pigeons  are  cut  through  the  neck,  fig.  769.,  straight  through  the  whole  bird, 

dividing  it  into  two  equal  parts.  They  may  also  be  divided, 
and  it  is  the  more  modern  way,  from  b  to  c.  The  croup 
or  lower  part,  with  the  thigh,  is  preferred  to  the  upper  half 
of  the  pigeon. 

4888.  Game.  —  The  breast  of  the  pheamnt  is  sliced  like  that 
of  the  turkey,  and  the  rest  of  the  bird  is  cut  up  like  the 
common  fowl.    In  taking  off  the  wing  a  little  difficulty  some- 

times occurs,  and  is  caused  by  attempting  to  enter  the  knife 
too  near  the  neck  bone,  from  which  the  wing  has  to  be  sepa- 

rated :  but  here  practice  only  can  enable  the  carver  to  find  out  readily  the  precise  point 
yhich  his  knife  is  to  attack.    Breast,  tciiigs,  and  merrytliought  are  the  prime  parts ;  the 

Horains  are  also  prized  by  the  true  lovers  of  game. 
4889.  The  partridge  is  cut  up  like  a  fowl,  with  the  exception  of  the  breast,  from  which 

ihe  merrythought  is  not  separated  unless  the  bird  is  larger  than  common.  The  wing 
-s  the  prime  part,  the  tip  of  which  is  considered  as  particularly  delicate.  Of  almost  all 
)irds  the  breasts  and  wings  are  the  prime  parts,  except  in  the  woodcock,  the  heathcock, 
md  grey  hen,  of  which  the  legs  are  esteemed  the  most  delicate  part. 
4890,  Hare  may  be  carved  in  two  ways :  when  young,  the  knife  may  be  entered  near 

he  shoulder  at  a,  fig.  770.,  and  cut  down  to  b  on  each  side  of  the  back  bone.   This  done, 
the  hare  will  be  in  three  parts.    The  back  is 

Fi/;.  770.  to  be  again  divided  into  four  parts  according 
to  the  dotted  lines  in  the  cut.  These  divi- 

sions of  the  back  are,  with  the  legs,  the  best 
parts,  although  the  wings  (shoulders),  called 
the  sportsman's  portion,  are  prized  by  some. 
They  are  taken  off  easily  in  the  direction  of 
c  de.  The  parts,  each  laid  neatly  on  a  plate, 
are  served  with  stuffing,  gravy  and  currant 
jelly,  and  melted  butter.  In  an  old  hare  the 

ivision  down  the  back  cannot  be  attempted,  as  the  hardness  of  the  bone  would  turn  the 
(Ige  of  the  knife  ;  instead  of  which,  fillets  of  meat  are  cut  away  from  the  sides,  and 
istributcd  in  moderately-sized  pieces.  The  legs  and  wings  are  then  cut  off ;  the  neck 
"parated  from  the  trunk,  which  may  be  divided,  at  different  parts  of  the  vertebra;,  into 
iree  parts.  From  the  tail  end  division  of  the  back  two  side  bones  may  also  be  separated. 
Tthe  brains  are  asked  for.  the  head  must  be  cut  off  from  the  neck,  and,  with  the  fork,  it 

■■i  K 

Fig.  769. 
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Fig.ni 

4895. 

must  be  fixed  fiiinly  to  the  dish.  Then  the  point  of  the  knife  may  be  entered  at  a  vul- 

nerable part  of  the  head,  which  it  -will  readily  cleare  in  two.  In  the  cavity  the  brains will  be  seen  and  easily  taken  out. 
4891.  Rahhils  are  carved  in  the  same  manner  as  hares,  with  the  exception  of  the  back, 

which  is  divided  into  two  parts  only,  and  which,  with  the  legs,  ig  considered  as  the  most 
delicate  part. 

4892.  Butcher's  meat,  in  carving,  chiefly  requires  a  good  carving-knife  and  a  little 
practice.  The  general  custom  is  to  cut  slices  of  beef  ̂ particularly  boiled  beef)  and  veal 
rather  thin  ;  mutton  and  pork  somewhat  thicker. 

4893.  In  a  sirloin  of  beef  the  inside  meat  should  be  cut  across  the  joint ;  the  outside, 
lengthwise  with  the  bones.  Meat  from  ribs  of  beef  is  cut  in  thin  slices  lengthwise  with 
the  bones,  unless  the  meat  is  boned  and  rolled,  when  it  is  cut  as  a  round  of  beef. 

4894.  Of  a  leg  of  mutton  the  first  slice  should  be  taken  out,  as  at  a,  Jig.  771.,  between 
the  knuckle,  b,  and  the  thick  end.  Other 
slices  may  be  cut  in  the  same  direction,  till 
the  knife  is  stopped  by  the  cramp  bone,  c. 
The  leg  is  then  turned  round,  and  slices  are 
taken  lengthwise  from  the  thick  end  towards 
the  knuckle.  The  best  slices  in  a  leg  of 
mutton  are  from  the  upper  end,  although  the 
parts  about  the  knuckle  are  sometimes  pre- 

ferred, and  which  it  is  desirable  should  be 
eaten  while  hot,  being  hard,  dry,  and  less 
agreeable  when  cold. 

A  haunch  of  mutton  and  a  haunch  of  venison  are  sent  to  table  with  the  outside  of 
the  leg  uppermost,  and  are  each  carved  alike, 
being  cut  down  to  the  bone  in  the  direction 
of  the  line  a  be,  Jiy.  772.,  by  which  means 
the  gravy  escapes  into  the  dish.  The  broad 
end  is  then  turned  towards  the  carver,  who 
cuts  deep  in  from  b  to  d,  and  gives  with  each 
slice  a  due  proportion  of  fat,  which  lies 
chiefly  on  the  left  side  of  the  Une  b  d.  The 
fat  of  venison  is  esteemed  as  a  great  de- licacy. 

4896.  The  saddle  of  mutton  is  considered  as  a  prime  joint,  but  not  an  economical  one, 
much  of  it  consisting  of  fat  and  bone.  It  is  carved  in  slices  taken  lengthwise  with  the  bone. 

4897.  In  a  fore  quarter  of  lamb  the  shoulder  is  first  separated  from  the  ribs  or  target, 
upon  which  a  small  piece  of  butter,  some  lemon  juice,  pepper  and  salt,  are  sometimes  put, 
and  the  shoulder  is  then  replaced  for  a  time.  The  brisket  is  cut  off  from  the  ribs,  and 
divided  into  small  pieces  ;  according  to  the  choice  of  those  to  be  served,  the  different  parts 

of  the  quarter  are  distributed.    The  ribs  under  the  shoulder  are  the  choicest  parts. 
4898.  A  breast  of  veal  (roasted)  should  be  cut  down  quite  through  in  the  first  line  on 

the  left  of  d  c,  fig.  773.,  and  then  in  the 
line  a  c,  thus  separating  the  two  parts  of 
the  breast,  brisket  and  ribs.  The  brisket  is 
again  divided  in  the  lines  a  b.  It  is  pre- 

ferred by  some  to  the  rib  bones,  which  last 
are  separated  from  each  other  in  the  lines 
(/  c.  With  this  joint  the  sweetbread  is  often 
roasted,  and  is  distributed  in  small  portions 
with  the  meat. 

4899.  In  a.  boiled  calf's  head  there  are 
many  choice  parts.    The  first  cut,  in  the 

direction  c  b,  fig.  774.,  is  along  the  cheek  bone  in  the  fleshy  part.    At  the  end  of  the 
jaw-bone  lies  the  throat  sweetbread,  esteemed 
the  best  part  of  the  head,  and  to  be  cut  out 
in  the  direction  c  d.  The  ci/e  part,  also  a 
delicacy,  is  cut  out  from  its  socket,  a,  by 
forcing  the  point  of  the  carving  knife  down 
to  the  bottom  on  one  edge  of  the  socket,  and 
cutting  quite  round,  keeping  the  point  of  the 
knife  slanting  towards  the  middle.  The 
palate,  nnother  choice  part,  is  found  on  the 
u.idor  side  of  the  roof  of  the  mouth,  a 

crinkled,  white,  thick  skin,  which  is  easily  cut  away  from  the  bone.  Some  good  meat 

and  fat  (of  which  many  are  fond)  may  be  met  with  on  the  under  side,  covering  the  under 
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jaw,  and  near  the  ear.  The  tongue  and  brains  are  usually  served  in  a  separate  dish,  but 
•are  eaten  with  the  meat.    The  root  end  of  the  tongue  is  reckoned  the  best. 

4900.  A  ham  is  generally  cut  in  the  direction  a  b,  fig.  775.,  down  to  the  bone,  and 

[through  the  prime  part  of  the  ham.  Another  mode  is  to  cut  a  small  hole  at  c,  and  to 

iipare  out  of  it  thin  circular  slices.  The  best  part  of  the  ham  is  thus  begun  upon  irame- 
Miately,  without  the  gravy  escaping  into  the  dish,  the  loss  of  which  is  the  cause  of  cold 
liham  eating  dry. 

Fig.m. 

4901.  A  beef  tongue,  fig.  776.,  is  cut  across  in  the  line  ab,  whence  slices  of  moderate 
tthickness  are  taken  on  each  side,  those  midway  between  the  root  and  tip  being  most  juicy. 
TThe  feet  and  kernels,  liked  by  many  people,  are  cut  away  from  the  under  side. 

4902.  A  roasted  pig  is  never  sent  whole  to  table,  but  cut  up  and  laid  on  the  dish  in  the 
manner  represented  in  fig.  777.,  and  the  dish 
garnished  with  the  chaps  and  ears.  The 
shoulder  and  leg,  at  each  end  of  the  ribs, 
must  be  separated  from  them  by  passing  the 
knife  under  each  in  the  circular  direction  of 
the  dotted  lines,  cde.  The  triangular  piece 
of  the  neck,  to  be  cut  off  in  the  line  fg,  is 
the  most  approved  part ;  next  to  which  are 
the  ribs  divided  in  the  lines  abc;  and  to 
these,  some  parts  of  the  leg  and  shoulder. 

4903.  In  helping  to  fruit  tarts  it  is  usual  to 
ccut  the  pastry  into  triangular  pieces ;  and  care  should  be  taken  that,  in  distributing  the 
ffruit  and  syrup,  an  equal  portion  be  given  to  each  piece  of  crust. 

4904.  A  trifle,  composed  of  layers  of  sweetmeats  and  cakes,  should  be  cut  -with  a  spoon Mown  to  the  bottom  of  the  dish,  and  the  mass  should  be  lifted  up  and  laid  on  the  platej 
Mwithout  disturbing  it  or  shaking  it  up  as  is  frequently  done. 

Fig.  777. 

Sect.  III. 

ARRANGEMENT  OF  THE  TABLE  AND  ORDER  OF  THE  COURSES. 

4905.  In  treating  of  the  management  and  arrangement  of  the  table,  it  will  be  requisite  to 
1  sropose  bills  of  fare,  to  determine  the  number  and  order  of  the  courses,  and  the  position 
I'tjf  each  dish  on  table,  according  to  the  prevalent  style  of  the  day. 

It  may  be  imagined  that  the  diiferent  circumstances  in  which  the  various  circles  of 
social  life  are  placed,  call  for  standards  as  to  expense  and  style  appropriate  to  each  :  but 
i>n  such  it  would  be  difficult  to  determine.  Every  principal  of  a  family  must  decide  for 

:  limself  as  to  the  limits  of  his  table  expenses.  Here  the  design  is  to  describe  the  general 
■  ;tyle  of  the  day,  without  neglecting  to  give  such  details  as  in  practice  may  be  adopted  or 
I  -eji-'cted,  limited  or  extended,  according  to  the  taste  and  judgment  of  the  ditferent  indi- 
l  iduals  who  may  consult  this  work. 
490G.  The  general  sli/le  of  the  table  in  fashionable  circles  is  lightness  and  elegance, 

'  /ariety  in  the  dishes,  and  delicacy  to  the  eye  and  the  palate.  The  table  no  longer  "  groans 
inder  the  weight  of  barons  and  sirloins  of  beef,"  nor  does  it  present  in  one  view  the  same 
:rowded  picture  of  substantial  fare  as  in  olden  times.  The  variety  and  number  of  dishes 
)f  which  in  the  present  day  a  dinner  is  composed  may  not  be  inferior  to  those  of  former 
lays,  but  they  are  not  exhibited  at  once  ;  they  are  presented  at  different  intervals  of  the 
ilinner  in  the  form  of  courses  and  removes. 

The  style  of  the  table,  in  the  houses  of  the  affluent  and  fashionable,  is  the  same  every 
lay,  no  variations  occurring  but  such  as  the  seasons,  or  the  fluctuations  in  the  numbers 
')f  the  daily  party,  render  necessary  or  desirable.  In  such  houses,  cooks  regularly  trained 
o  the  business  of  the  table,  accustomed  to  draw  up  bills  of  fare  for  each  season,  as  well 
Hs  to  prepare  the  principal  dishes,  and  to  superintend  the  whole  kitchen  department,  are 
ndispensable  members  of  the  household.  To  such  the  directions,  observations,  and 

•cceipts  here  given  may  be  of  less  value  than  to  cooks  living  in  families  whose  table  on 3  K  2 
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ordinary  days  is  simply  and  plainly  served,  but  -which  is  distinguished  when  dinner 
parties  are  given  by  more  display  and  by  choicer  cooking  and  arrangement. 
_  4907.  Tlie  style  of  the  daily  table  in  families  of  the  middle  rank  is  determined  often  by 

circumstances  of  choice,  convenience,  and  economy,  rather  tlian  by  considerations  of 
elegance  and  style,  although  in  many  cases  attention  to  these  might  be  given  without 
additional  expense  being  incurred  ;  and  by  increasing  the  comfort  and  refining  the  habits 
of  a  family  circle,  it  might  be  one  means  of  giving  a  tone  to  its  taste  and  manners  con- 

sistent with  the  cultivation  of  mind  now  generally  attained.  Attention  to  the  every-day 
style  of  the  table  is  an  improvement  to  servants  also,  rendering  less  instruction  and 
prompting  necessary  when  any  extra  attention  to  propriety  and  nicety  is  called  for. 

Order  of  the  Courses. 

4908.  Dinners  in  good  style  consist  of  either  two  or  three  courses  :  the  first  fish  and 
soup  ;  the  second  of  meats  variously  prepared,  and  of  which  the  side  and  corner  dishes 
are  called  entries ;  the  third  of  game  when  in  season,  with  flank  and  corner  dishes,  called 
entremets  by  the  French,  consisting  of  jellies,  creams,  pastry,  and  other  confectionery  : 
vegetables  dressed  d,  la  Frangois  are  also  sometimes  introduced  as  entremets. 

4909.  In  a  dinner  of  two  courses  fish  and  soup  are  often  brought  in  with  the  entrees  at 
the  flanks  and  corners,  and  are  removed  by  dishes  of  meat  or  poultry.  In  the  most 
fashionable  dinners  there  are  generally  two  removes  of  the  principal  dishes  in  each 
course  ;  each  must  consist  of  the  same  number  of  dishes  ;  for  instance,  if  in  the  first 
course  there  are  six  entrees,  in  the  second  there  must  be  six  entremets. 

4910.  In  the  first  course  the  principal  dishes  are  usually  of  English  cookery,  the  entries 
of  French.  A  centre  dish,  such  as  cold  game  pie,  or  other  savoury  pie,  may,  without 
impropriety,  remain  on  the  table  till  the  removal  of  the  second  course  ;  when  it  is  to  be 
left  during  the  course,  it  is  called  in  the  bill  of  fare  a  dormant. 

Symmetry  in  the  order  of  the  dishes  must  be  preserved.  Thus  puff  pastry  on  one  side 
should  have  a  corresponding  dish  on  the  other  of  short  pastry.  In  all  cases  opposite 
corner  should  have  corresponding  dishes. 

4911.  In  second  courses  the  flank  or  side  dishes  may  have  vegetables  prepared  in  the 
French  style,  and  be  removed  by  fondus  souffle,  &c. ;  or  in  smaller  dinners,  when  flank 
dishes  are  omitted,  two  of  the  comers  may  consist  of  vegetable  entremets,  the  other  two 
of  sweet  dishes. 

4912.  The  bill  of  fare  of  each  course  should  be  neatly  drawn  up  on  a  porcelain  slate, 
and  placed  at  the  head  of  the  table  for  the  convenience  of  the  presiding  lady. 

4913.  The  butler  should  also  be  provided  with  a  biU  of  fare,  as  on  him  devolves  the 
charge  of  removing  and  placing  properly  each  dish. 
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BILLS  OP  FARE. 

TABLE  FOR  14,   16,  OR  18  COVERS. 

First  Course. 

Potage  a  la  Conde 

1st  remove,  Turbot  (lobster  sauce) 

2d  remove.  Beef  a  la  Flaraande 

Casserole  of  minced  fowl,  Oyster  patties Sauce  au  veloute  •' 

Fillets  of  rabbits  Partridges, 
a  I'Espagnole  aux  choux  a  I'essence 

Potage  ft  la  Brunolre  Purge  of  bare 

1st  remove,  Slices  of  broiled  Plateau                      1st  remove.  Fillets  of  fried 
salmon    soles 

2d  remove.  Fowl  &  la  Mont-  2d  remove.  Ham  glazed  S 
morenci  I'essence 

Scolloped  Bllets  of  fowl 
(and  Truffes) 

Pates  en  timbale 

Rissole  of  game 

Croustade  of  woodcock 

Potage  h  la  Reine  witli  vermicelli 

1st  remove.  Slices  of  cod 
2d  remove.  Loin  of  veal  roasted  and  glazed 

Second  Course. 

Roasted  fowl  (garnished  with  cresses) 

remove,  Fondu  of  cheesecake 

Maccaroni  I'ltalienne) Poached  eggs  (clarified  gra^-y) 

Spinach  (&  la  cr^me) Brocoli  (au  veloute) 

Roasted  snipes 

remove.  Souffle  (of  arrow- 
root and  citron) 

Jelly  (de  Noyeau  rouge) 

Charlotte  of  apples  and 
apricots 

Plateau 

Roasted  woodcocks 

remove,  Soufflfi  (of  rice  i 
i'orange) 

Italian  cheese  (&  I'orange) 

French  tourte 

Lnrded  pheasant  (roasted) 

remove,  Ramegulret  (au  Parmesan) 

3K  3 
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TABLE  FOR   12  OR   14  COVERS. 

First  Course. 

Potage  S  la  Conde 

1st  remove,  Brill  (shrimp  sauce) 

2d  remove,  Turltey  (boned  and  stuffed  witli  a  tongue) 

Cotelettes  (S  la  soubise) Salmi  de  perdrix 

Vol  au  vent  d'escalopes  de cabilleau  (S  la  cr6me) 
Dormant Casserole  au  ris  d'un  hacliier de  gibier  (au  fumez) 

Escalopes  de  la  preaux  (S  la Conte) Cotelettes  de  fillets  de  poulets 
gras  (en  epigramme) 

Potage  (la  Brunoire) 

1st  remove,  Slices  of  salmon  (broiled) 

2d  remove.  Saddle  of  mutton  (venison  sauce) 

Second  Course. 

Truffes  entieres  (au  vin  de 
Champagne) 

Two  woodcocks  (roasted) 

Lobster  salad 

Les  epinards  au  consomme 
(garni  de  croutons) 

Dormant Cardons  i  I'Espagnc  S  la 
Moelle  (a  I'cssence) 

Gateaux  (&  la  Polonaise) 
(garni  de  confitures) 

Two  partridges 

Jelde  d'orange 
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TABLE  FOR  8  OR   10  COVERS. 

First  Course. 

Slices  of  cod  (oyster  sauce) 

remove,  Curry  of  veal 

Cotelettes  de  poulardes 

Spinach  (au  consomme) 

Vol  au  vent  (with  ragout) 

Oyster  patties 

Plateau Beans  (S  la  Lyonoaise) 

Rabbits  saute 

Clear  gravy  soup 

remove.  Haunch  of  Welsh  mutton 

Second  Course. 

Three  quails 

remove,  Souffle  (de  fleur  d'orange) 

French  tourte  d'abricot 

Curdons  (in  essence  of marrow) 

Italian  Jelly 

Plateau 

Madeira  wine  jelly 

Mushrooms  crout€s 

Beignets  de  framboises 

Pheasant 

remove,  Maccaroni 

3  E  4 
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TABLE  FOR  6  OR  8  COVERS, 

First  Course. 

Potage  Printanniere 

remove,  Calf's  head  (du  prits  certain) 

Fricassee  of  chicken Fillets  of  fowl  (saute  au sauce  supreme) 

Plateau 

Casserole  of  rice,  with 
brown  ragout Patties  or  vol  au  vent 

Fillets  of  fried  soles,  shrimp  sauce 

Temove,  Saddle  of  small  mutton 

Second  Course. 

Fowl  roasted  (garnished  with  capers) 

remove,  Souffle  (with  lemon  peel} 

Asparagus,  plain  butter CauIiSower,  sauce  velouCS 

Plateau 

Blancmange Orange  jellies 

Three  quails  roasted 

remove,  Rameguircs 
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ANOTHER  TABLE  FOR  6  OR  8  COVERS. 

First  Course, 

Vermicelli  (white  soup) 

remove,  Salmon  (lobster  sauce) 

Beef  palates  (puree  of 
cucumbers) 

Sweetbreads  (sauce  a  la financiere) 

Plateau 

Granadins  de  veau Cotelettes  a  la  eoubise 

Asparagus  soup 

remove,  Braised  leg  of  mutton 

Second  Course, 

Fowl  a  la  Tergue 

remove,  Savoury  omelettes 

Vol  au  vents  of  sweetmeats Beignets  d'Abricot 

Jel^e  de  frais  framboises 

Plateau 

Italian  cheese 

Neck  of  venison  (roasted) 

remove,  Souffle  de  citron 
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FAMILY  DINNERS  FROM  8  TO  12  IN  NUMBER. 

First  Course. 

Soup  (Vermicelli) 

remove,  Boiled  fowl  (white  sauce) 

Pease  Cauliflower 

Ham  (glazed)  Plateau  Beef  palates  (and  cucumbers) 

Mashed  potatoss  Young  potatoes 

Roast  haunch  of  mutton  (sweet  sauce) 

Second  Course. 

Maccaroni  pudding 

Custard  and  codlings  Stewed  pears 

Cheese  cakes  Plateau  Puffs 

Jelly  Rice,  Blancmange 

French  tourte  of  currants  and  raspberries 
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FAMILY  DINNERS  FROM  8  TO   12  COVERS. 

First  Course. 

Clear  gravy  soup 

remove,  Cod's  head  and  shoulders  (oyster  sauce) 

Beef  palates 

Fowl  or  rabbit  curry  with rice 

Sweetbreads  (Tricassi'e sauce) 

Plateau 

Roast  beef 

Rissole  of  game 

Mutton  chops  (k  la  Main- 
tenon) 

Minced  veal  (and  mush- 
rooms) 

Second  Course. 

Jelly 

Lobster  talad 

Apple  fritters 

Omelette 

Plateau 

Roasted  pheasant 

Custards 

Rissole  ot  potatoes 

Cheesecakes 

•3  K  R 
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Sect.  IV. 

PlUSPAllATION  OF  MEAT,  ETC.,  FOR  COOKINCJ,  AND  DIRECTIONS  FOR  COOKING  PROCF.SSEF. 

SuBSECT.  1 — Instruction  for  young  Cooks. 

4914.  Instniclion  in  the  elementary  details  of  cooking  must  always  be  essential  to 
young  cooks,  who  m  the  outset  of  their  life  of  service  require  some  quicker  mode  of 
obtainmg  the  knowledge  of  their  duties  than  their  own  experience  could  give  them, ioung  servants  have  not  in  the  present  day  so  much  practical  instruction  from  their  mis- 

tresses, as  was  the  case  in  former  times,  when  all  ladies,  except  those  of  the  highest rank,  supermtended  and  assisted  in  the  preparations  for  "  well-served  tables." 
The  chief  processes  in  English  cooking  are  boiling,  stewing,  roasting,  fryinq,  and  broilinq Directions  for  each  will  be  found  in  the  following  subsection. 

SuBSECT.  2. — Particular  Directions  for  Cooking  Processes. 

In  Book  XI.  Chap.  II.  we  gave  the  rationale  of  the  several  processes  employed  in 
cooking.    We  now  proceed  to  give  particular  directions  for  the  cook. 

4915.  Boiling. — Meats,  whether  salted  or  fresh,  should  be  put,  when  they  are  to  be 
boiled,  into  saucepans  of  cold  water,  that  the  meat  may  gradually  grow  warm  as  the  water 
increases  in  heat.  The  quantity  of  water  in  which  meat  is  boiled  should  be  sufficient 
cover  it,  but  no  more  ;  and  as  it  wastes  away  in  boiling,  the  cook  should  frequently  renew 
the  qnantity  by  adding  a  cup  of  warm  water  to  it.  If  she  add  cold  water  she  checks  the 
boiling  of  the  water  considerably,  and  the  time  allowed  for  boiling  it  is  thus  wasted. 
Water  in  which  meat  is  boiling  throws  up  a  scum,  which  must  be  skimmed  o£F  as  fast  as 
it  rises.  If  this  be  not  done  the  neglect  will  be  apparent  in  the  black  streaks  which  will 
settle  on  the  meat  in  serving. 

As  soon  as  the  water  boils,  the  saucepan  or  kettle  containing  it  should  be  drawn  off  the 
fire,  but  placed  near  enough  to  it  to  keep  it  simmering.  Meat  is  more  thoroughly  cooked 
by  gentle  than  by  fast  boiling,  which  hardens  it. 

The  allowance  of  time  for  boiling  meat,  and  for  roasting  also,  is  in  the  summer  at  the 
rate  of  a  quarter  of  an  hour  to  one  pound  of  meat,  in  the  winter  twenty  minutes  to  the 
pound. 

Salt  and  dried  meats,  such  as  briskets  of  beef,  hams,  and  tongues,  require  very  slow 
boiling  ;  and  hence  much  more  time  must  be  allowed- for  them  than  for  fresh  meats.  Old 
meats,  such  as  beef  and  mutton,  require  a  less  allowance  of  time  both  for  roasting  and 
boiling  than  do  the  young  meats,  such  as  veal  and  lamb.  The  reader  is  referred  to 
p.  878.  for  a  table  of  time  for  boiling,  roasting,  &c. 

4916.  Stewing.  —  The  water  into  which  the  meat  has  been  put  to  stew  should  be  allowed 
to  boil,  and  should  be  kept  boiling  until  the  scum  ceases  to  rise,  and  has  been  care- 

fully removed.  The  saucepan  must  then  be  covered  closely  and  placed  near  enough  to 
the  fire  to  keep  the  contents  simmering,  or  to  one  regular  moderate  temperature,  untQ 
the  meat  is  become  as  tender  as  the  nature  of  the  dish  of  which  it  is  to  be  the  basis 
requires. 

4917.  Roasting. — Slow  roasting  is  as  desirable  as  slow  boiling;  and,  that  the  process 
should  commence  gradually,  it  is  desirable  to  put  the  joint  down  to  roast  very  soon  after 
the  fire  has  been  supplied  with  the  quantity  of  fuel  which  the  roast  in  question  will 
require  to  be  consumed  before  it  is  sufficiently  done.  By  putting  down  the  meat  before 
the  whole  mass  of  fuel  is  ignited,  the  heat,  increasing  by  degrees,  communicates  itself 
to  the  meat  in  the  same  gradual  manner,  and  in  due  time  reaches  the  interior  of  the 
joint. 

The  fire  should  always  be  proportioned  to  the  size  of  the  joint  to  be  roasted  :  that 
which  is  but  just  sufficient  to  roast  the  noble  sirloin  will  parch  up  a  lighter  joint 

Before  the  meat  is  put  down,  the  lower  bars  of  the  fire  should  be  raked  and  cleared  of 
every  smoky  coal  in  front. 

The  distance  at  which  meat  should  be  put  from  the  fire  is  from  nine  to  twelve  or 
thirteen  inches.  At  the  farthest  point  it  should  be  put  at  first,  and  brought  closer  by 
degrees. 

The  fat,  as  well  as  those  parts  of  a  joint  'n  which  there  is  no  great  thickness  of  meat, should  be  protected  from  the  full  force  of  the  fire  requisite  for  the  other  parts,  by  having 
paper  skewered  over  them,  or  by  covering  them  with  a  coarse  paste  of  flour  and  wafer, 
fastened  on  with  paper  and  string.  This  latter  mode  is  very  commonly  employed  by 
professed  cooks,  and  taken  off  only  in  time  to  brown  and  froth  the  meat.  When  a  paper 
cover  is  used,  it  should  be  fastened  on  with  twine  rather  than  skewers,  which  allowing  it 
to  start  from  the  meat  towards  the  fire,  it  becomes  scorched,  and  distastes  and  colours  tlie 
surface  of  the  joint. 

4918.  The  time  alloivedfor  roasting  varies  according  to  circumstances  ;  old  meats,  beef 
and  mutton,  require  less  roasting  than  young. 
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Fat  meat  requires  more  roasting  than  lean.  The  usual  allowance  of  time  is  a  quarter 
of  an  hour  to  each  pound  of  meat ;  but  Dr.  Kitchener  recommends  twenty  minutes  to  he 
given,  and  it  is  desirable  to  add  five  minutes  to  this  allowance  when  cold  weather  affects 
meat,  or  when  meat  is  too  recently  killed. 

4919.  Other  details  respecting  roasting  must  here  be  noticed.  Basting,  broivning,  froth- 
ing, and  dredging,  are  each  of  importance  to  the  success  of  roasting,  whether  of  meat, 

poultry,  or  game. 
Basting  is  the  act  of  moistening  meat  while  before  an  open  fire,  with  certain  ingredients 

which  assist  the  roast,  prevent  its  juices  from  being  dried  up,  the  meat  from  becoming 
insipid,  and  its  surface  from  being  scorched.  Meat  should  be  basted  about  every  ten 
minutes  at  first,  and  towards  the  close  of  the  roasting  still  more  frequently.  Beef  aii^ 
mutton,  while  roasting,  yield  generally  sufiicient  dripping,  with  which  they  may  he 
basted.  Veal  and  poultry  being  of  a  dry  nature  require  an  addition  of  butter,  dripping, 
or  suet,  in  order  to  have  a  sufiicient  basting  for  them. 

To  some  meats  flavoured  bastings  are  used.  Mutton  and  Iamb  are  sometimes,  basted 
with  claret  and  sweet  herbs  and  butter.  A  hare  is  basted  usually  with  salt  and  water  or 
with  milk  for  the  first  half  hour  ;  afterwards  this  is  poured  away,  and  butter  substituted. 
For  basting  pig  Dr.  Kitchener  recommends  cream  and  melted  butter.  For  veal  and  other 
white  meats,  the  yolks  of  six  eggs,  grated  biscuits,  and  the  juice  of  an  orange.  For  all 
common  roast,  butter,  clarified  suet,  or  dripping  are  the  most  usual  bastings. 

4920.  Browning  meat  should  commence  when  the  meat  is  half  done  by  stirring  the  fire 
and  making  it  brisker.  When  a  good  brown  is  not  obtained,  the  appearance  of  the  joint 
will  be  improved  by  the  addition  of  a  glaze. 

4921.  Frothing  is  done  a  few  minutes  only  before  the  meat  is  served.  As  soon  as  the 
steam  of  the  roast  draws  towards  the  fire,  showing  that  the  meat  is  sufiiciently  roasted, 
the  cook  should  lightly,  but  uniformly,  dredge  with  flour  the  whole  surface  of  the  joint, 
and  immediately  baste  it  with  butter  or  dripping.  The  briskness  of  the  fire  .should  be 
increased  by  stirring,  and  in  three  minutes  the  meat  should  be  taken  down  and  served. 
Poultrt/,  game,  veal,  and  lamb,  should  be  frothed  with  butter  ;  for  beef  or  mutton,  dripping 
answers  as  well.  The  object  of  frothing  is  to  plump  up  the  skin  of  meat  or  poultry,  by 
which  the  appearance  of  the  joint  is  much  improved. 

4922.  The  dredgings  used  in  frothing  are  sometimes  composed  of  other  ingredients  besides 
flour,  as  a  means  of  giving  some  particular  flavour  to  the  meat.  Of  dredgings,  there  are, 
—  1st,  flour  and  grated  bread  ;  2d,  sweet  herbs,  dried,  powdered,  and  mixed  with  flour  ; 
3d,  sugar  finely  powdered,  and  mixed  with  pounded  cinnamon  and  grated  bread ; 
4th,  lemon-peel,  dried,  pounded,  and  mixed  with  flour  ;  5th,  fennel  seed,  corianders, 
cinnamon,  and  sugar,  finely  beaten  and  mixed  with  grated  bread. 

Jn  roasting  joiiits  of  which  the  meat  is  thick,  it  is  desirable  that  heat  should  be 
only  gradually  applied.  But  in  broiling  the  case  is  difiei-ent ;  the  quicker  the  process 
the  better.  Drying  up  the  juices  is  to  be  avoided,  as  it  hardens  also  the  fibres  of  the 
meat ;  hence  the  degree  of  intensity  of  the  fire  must  be  attended  to,  and  adapted  to 
the  particular  kinds  of  meats  about  to  be  broiled.  Beef  and  mutton,  for  instance,  re- 

quire a  brisker  fire  than  veal  or  pork,  fish  or  poultry.  Uniform  thickness  of  the  steak 
or  chop  is  desirable,  that  the  whole  may  be  equally  done.  Beef  steaks  should  scarcely 
exceed  in  thickness  half  an  inch.  Mutton  may  be,  without  disadvantage,  somewhat thicker. 

Salt  should  not  be  sprinkled  on  chops  or  steaks  either  before  or  while  broiling,  as  it 
draws  out  the  gravy.    Pepper  may  be  used,  if  approved. 

Steaks  or  chops.  —  When  steaks  or  chops  are  broiled  or  fried,  they  should  be  turned  with 
steak  tongs.  If  a  fork  be  used,  it  opens  courses  for  the  juices  of  the  meat  to  escape from  it. 

492.3.  Frying,  like  broiling,  is  a  species  of  quick  roasting  done  in  an  iron  pan  :  in  regard 
to  the  uniformity  of  the  thickness  of  the  steaks,  and  as  to  the  degree  of  heat  to  be  given  to 
the  different  meats,  nearly  the  same  directions  will  serve  as  in  broiling.  In  frying,  the 
pan  requires  to  be  made  hot  by  boiling  in  it  either  dripping,  oil,  or  butter  ;  the  substance 
to  be  dressed  is  put  into  this  boiling  liquid,  the  depth  of  which  should  not  be  sufficient  to 
immerse  it,  but  only  to  cover  completely  the  bottom  of  the- pan,  and  to  keep  moist  the 
surface  of  the  meat.  The  latter  should  be  frequently  turned  from  one  side  to  the  other, 
and  when  nearly  done,  it  may  be  more  deeply  browned  by  pressing  it  firmly  for  one  or 
two  seconds  against  the  bottom  of  the  pan.  Fish  is  best  fried  in  oil  or  lard.  Meat  is 
fried  in  beef  dripping  or  suet. 
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SuBSECT.  3.  —  Allowance  of  Time  for  CooJting  Processes. 
TABLE  I. 

AUotoance  qf  Time  for  boiling  Butcher's  Meats,  Poul- try, and  Dried  Meats. 
„  ,    Lbs.  Hours. 
Beef.       The  round  .         .         .25  4J 

Edge  bone    .         .         .12  3 
Brisket        .         .         .10         4  to  5 

(A  hard  part  requiring  long  and  slow  boiling.) 
Mutton. 

hamb. 
Pork. 

Poultry. 

Lbs. 
9 
6 
5 
8 
4 

Hours. 
3 
2 
2 

P 

Leg  . 
Neck .  , 
Leg  . 
Leg  . Hand . 
Pig's  feet  and  ears  . 
Turliey — According  to  size,  from  an  hour to  two  hours. 
Fowls. — From  half  an  hour  to  three  quar- ters of  an  hour. 
Chiclcens. — Twenty  minutes. 

The  time  of  reckoning  begins  from  the  time  the 
water  begins  to  boil. 
Boiling  dried  Meats.  Lbs. 

Ham  .  .  .  .16 
Bacon  .         .  .2 
Pig's  face 
Beef  tongue  . 

Hours. 
4 
1 
2 
2to4 

TABLE  H. 
Allowance  qf  Timejor  roasting  Meats  and  Poultry. 

Beef.  Sirloin Ribs  . 
Veal.  Fillet Loin  . Breast 

Neck  . 
Shoulder 

Mutton.  Saddle Leg  . 
Shoulder 

Lamb.     Hind  quarter 
Fore  quarter 
Leg  . 
Loin  . 

Pork.       Leg  . 
Loin  . 
Sparerib 
Little  pig 

Poultry.  Turkey 
Fowls Chickens 
Ducks Ducklings 

Lbs. 
.  16 .  14 
.  12 
.  10 
.  8 
.  8 
.  10 

.  12 

.  10 .  7 

.  10 

.  9 

.  4 

.  3 

.  8 

.  7 

.  6 

Hours. 
4 

3i 

2 

3 

1*
 

3 

P 
3 

2^ 

14 

Ij  to  2 
i 15  mm. 

20  rain. 

lOiuiin. 

Sdbsect.  4.  —  Preparing  Fish  for  Cooking. 

Fish  in  London  is  prepared  for  tlie  cook  by  the  fishmonger  from  -whom  it  is  purchased  ; 
but  in  the  country,  all  that  is  necessary  to  be  done  in  trimming  and  cleaning  it  devolves 
on  the  cook,  or  on  her  subordinate  assistants.  Fish  requires  to  be  well  washed ;  but  it 
should  not  be  long  soaked  in  vrater,  or  the  flavour  will  be  impaired. 

4924.  Salmon,  herrings,  and  other  scaled  fish,  must  be  scraped  carefully  with  a  blunt 
knife,  until  every  scale  is  loosened  and  can  be  washed  away.  The  smooth-skinned  fish 
must  be  more  carefully  handled.  They  require  washing  only ;  but  whether  scaly  or 
smooth,  fish  is  considered  as  disfigured  if,  either  in  cleaning  or  in  cooking,  the  skin  be 
broken.  The  inside  of  fish  requires  to  be  well  cleansed,  to  effect  which  a  small  slit  must 
be  made  with  a  knife  on  the  under  side,  through  which  the  entrails  may  be  drawn. 
Within  these,  in  cod  and  salmon,  will  be  found  the  roe  and  liver,  which  must  be  separated 
from  them,  washed  and  laid  on  a  clean  dish  ready  to  be  cooked  with  the  fish.  The  roe 
of  all  fish  is  considered  as  a  delicacy,  and  as  a  proof  of  the  fish  being  in  season  ;  it  is  there- 

fore always  dressed  with  the  fish. 
4925.  Eels,  and  other  fresh-water  fish,  pihe,  carp,  and  tench,  are  slimy  when  first 

caught,  and  require  the  utmost  care  to  cleanse  them  well,  or  there  will  be  in  them  a 
muddy  taste  and  smell,  which  is  strong  enough  even  to  overpower  the  flavour  of  the 
ingredients  with  which  some  of  these  fish  are  usually  cooked.  Washing  them,  or  perhaps 
scalding  them  in  salt  and  water,  is  better  still  for  removing  the  slime  adhering  to  them  ; 
but  if  scalded,  the  fish  must  be  perfectly  dried  again  before  it  is  cooked. 

SuBSECT.  5.  —  Preparing  Poultry,  Game,  and  Wild  Fowl  for  Cooking. 

4926.  Hie  feathers  of  poultry  should  be  plucked  as  soon  as  possible  after  it  is  killed. 

When  it  becomes  cold  a  stiff'ness  takes  place,  which  renders  it  difiicult  to  draw  out  the 
quills  without  tearing  the  skin,  which,  after  cooking,  is  considered  as  a  disfigurement. 
The  down  which  remains  after  the  feathers  are  removed  is  afterwards  singed  off  with 
lighted  paper.  From  some  birds  it  is  requisite  to  draw  out  the  sinews  of  the  leg,  which 
is  effected  by  binding  the  joint  close  to  the  claw,  and  fastening  the  claw  in  a  vice.  The 
bird  is  then  pulled  strongly  until  the  sinews  give  way. 

The  crop  is  next  to  be  emptied  ;  a  slit  cut  in  the  back  of  the  neck  opens  into  the  crop,  iind  allows  the  con- tents to  pass  through  it. 
The  vent  is  then  opened  that  the  entrails  may  be  cleaned  out ;  in  doing  this,  the  gall-bag  must  be  carefully 

removed;  if  broken,  its  contents  will  impart  a  bitterness  to  the  flavour  of  the  liver  which  washing  will 
scarcely  remove.  When  the  bird  is  drawn,  the  liver  and  gizz.ard  are  separated  from  the  rest  of  the  entrails, 
and  put  into  cold  water  to  be  cleansed. 

The  necks  of  fowls,  geese,  and  ducks,  are  alw.iys  cut  off  close  to  the  body.  Before  this  is  done,  the  skin 
which  hangs  loosely  upon  the  neck  is  pushed  up  .ibove  the  part  at  which  it  is  to  be  cut  off,  lh,it  it  mny  be 
afterwards  drawn  down  and  wrapped  over  the  end  of  the  nei  k  to  bide  it  from  view,  liefore  it  is  fastened 
<lown,  cold  watiT  sbouM  bo  poured  through  the  body  of  the  fowl,  a  pnirlice  not  observed  by  the  poulterers 
wlien  tliey  truss  fowls,  but  to  which  it  is  very  proper  to  attend.  The  backbone  and  Ihe  two  bones  which  lead 
to  the  pinions  are  afterwards  broken.    All  this  done,  the  bird  is  then  to  be  /i  w.Mcrf. 

4927.  Trussing  for  roasting  fowh  is  done  by  cutting  off  the  first  joint  only  of  the  legs, 
and  by  turning  them  down  close  to  the  sides  towards  the  vent,  and  fastening  fhcin  by  a 
game  skewer  pa.ssed  from  one  to  the  other.    Another  slight  skewer  is  passed  through  the 
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joint  of  one  -wing  into  the  body,  and  through  to  the  opposite  wing.  The  liver  and  gizzard 
are  placed  one  under  each  wing. 

In  trussing  fmvlsfor  boiling,  the  whole  of  the  leg,  except  the  thigh,  is  cut  off,  the  end 
bones  of  which  are  tucked  into  the  apron.  The  breast  is  set  up  to  look  plump  ;  the 
wings,  with  the  liver  and  gizzard,  are  placed  the  same  as  for  roasting.  The  whole  is 
tied  in  proper  form  with  a  slight  string,  which,  upon  serving,  is  cut  and  removed. 

In  trussing  a  goose,  the  legs,  feet,  and  pinions  are  cut  off ;  and  these,  with  the  neck, 
head,  liver,  and  gizzard,  form  what  are  termed  giblets.  Of  a  turkei/,  pheasant,  partridge, 
and  moor  fowl,  the  heads  in  trussing  are  not  cut  off,  but  are  twisted  round  one  of  the 
wings,  generally  that  under  which  the  liver  is  put. 

4923.  Boning  poultry  is  become  fashionable,  and  indeed  it  is  requisite  when  French  dishes  are  to  be  formed 
out  of  it.  It  is  an  art  tliat  professed  cool^s  practise  ;  but  in  London  it  is  generally  done  by  poulterers,  who  have 
the  proper  instruments  for  performing  it  cleverly. 

4929.  To  truss  fowls,  en  poiite,  as  described  for  French  dishes,  a  hole  must  be  made  above  the  joint  of  the 
leg,  and  the  claws  sltewered  into  the  body.  A  string  is  passed  from  the  head  to  the  skewers,  which  preserves 
the  fonn  of  the  chicken  while  it  is  cooking  ;  but  it  is  to  be  removed  on  serving. 

4930.  Woodcocks,  snipes,  and  other  birds  living  by  suction,  are  never  drawn.  The  trail,  as  the  inside  is 
termed,  is  considered  as  tlie  most  delicate  part  of  these  birds.  Woodcocks,  in  being  plucked,  must  have  the 
feathers  most  carefully  drawn,  as  the  skin  is  peculiarly  tender,  and  if  torn,  these  birds  when  cooked  are  much 
disfigured. 

Moor  fowl  are  trussed  like  the  domestic  fowl,  except  that  it  has,  as  well  as  the  pheasant  and  partridge,  the 
legs  twisted  together  at  the  tail  end,  and  the  head  twisted  under  the  wing. 

4931.  A  hare  is  prepared  for  cooking  in  the  following  mode.  It  is  first  to  be  paunched,  by  which  is  meant, 
as  is  well  known,  the  removal  of  the  entrails.  This  is  sometimes  done  by  the  sportsmen  in  the  field  as  soon 
as  the  animal  is  killed  ;  but  if  not,  the  cook  should  do  it  when  it  is  brought  into  the  house.  If  left  in,  it  soon 
begins  to  spoil,  which  becomes  apparent  by  tiie  swelling  of  the  body.  When  paunched,  the  inside  should  be 
kept  dry  ;  and  it  may  also  be  proper  to  pepper  it,  if  the  hare  is  to  be  kept  more  than  four  or  five  days.  As 
soon  as'the  Hesh  becomes  dark  in  colour  and  soft  to  the  touch,  it  is  time  for  the  hare  to  be  dressed. To  skin  a  hare  The  legs  must  be  cut  ofT,  at  the  first  joint ;  the  skin  on  the  back  is  then  raised  and  drawn 
over  the  hind  legs,  and  stripped  away  from  the  tail.  It  is  afterwards  slipped  over  the  fore  legs,  and  cut  away 
from  the  neck  and  head.  The  ears  are  carefully  extricated  from  the  skin,  and  left  on  the  head.  When  the 
hare  has  been  well  soaked  and  washed  after  skinning,  it  is  ready  to  be  trussed.  The  sinews  of  the  hind  legs 
it  will  be  requisite  to  cut,  in  order  to  turn  them  towards  the  head,  and  to  fasten  them  to  the  sides  of  the  hare. 
The  fore  legs  are  also  turned  to  meet  the  hind  legs,  and  are  fastened  with  slight  skewers  to  the  body.  The 
head  is  thrown  rather  back,  and  a  skewer,  if  passed  through  it  towards  the  tail,  keeps  it  in  place  while  it  is 
cooking.  A  stuffing  is  put  into  the  hare,  to  keep  which  within  the  skin  is  sewed  up.  A  string  ties  the  whole 
compactly  together,  keeping  the  legs  in  place. 

4932.  Rabbits  are  skinned,  drawn,  and  trussed  in  the  same  way  as  hares.  The  ears  of  the  rabbit  are,  how- 
ever, cut  off,  whether  they  are  to  be  roasted  or  boiled.  If  two  rabbits  are  roasted  together,  their  heads  are 

skewered  outwards  towards  the  shoulder. 

StTBSECT.  6  Scalding  and  Singeing  Pigs. 

493.3.  This  is  a  business  belonging  chiefly  to  domestic  life  in  the  country.  It  is  there 
usually  performed  by  butchers,  or  by  men  employed  in  the  out-door  work  of  coimtry 
families.  In  towns,  it  is  always  done  by  the  butchers.  It  will  therefore  not  be  necessary 
to  describe  the  mode  in  this  place. 

ScBsfiCT.  7. — Preparing  Vegetables  for  Cooking. 

For  the  general  principles  of  treating  vegetables  when  kept  a  short  time  previously  to 
being  cooked,  we  refer  the  reader  to  Book  X.  Chap.  IV. 

49.34.  Plants  of  the  cabbage  tribe  must  be  immersed  in  water  for  more  than  one  quarter  of  an  hour  previous 
to  their  being  dressed.  Long  immersion  renders  them  flavourless,  although  it  may  tend  to  renew  the 
crispness  they  have  lost  since  they  were  cut,  and  the  toughness  when  eaten. 

4935.  Leguminous  plants,  as  the  peas,  beans,  and  scarlet-runners,  require  less  to  be  done  than  any  other 
plants  to  preserve  them  moist.  The  pods  for  a  considerable  time  keep  the  seeds  from  becoming  dry.  When 
peas  and  Windsor  beans  are  shelled,  the  cook  has  only  to  put  them  into  a  cullender,  and  to  pour  over  them 
plenty  of  cold  water.  French  beans  and  scarlet  runners  are  cut  into  short  thin  shreds  and  then  immersed  for half  an  hour  or  less  in  cold  water. 

4936.  Oflhr  esculent  plants  the  potato  is  the  most  important.  When  they  are  taken  from  the  winter  store, 
they  should  be  put  into  cold  water  for  ten  or  twelve  hours.  This  immersion  prepares  them  by  a  gradual 
transition  from  a  low  tcmper.ature  to  th.it  of  boiling  water.  For  turnips  and  parsnpps,  the  same  practice  of 
sr),iking  them  in  cold  water  should  be  resorted  to  ;  turnips  being  previously  peeled,  carrots  and  parsneps  are generally  scraped. 

Spinach  leaves  must  be  washed  in  cold  water,  frequently  changed,  to  remove  all  sand  and  dust  from 
their  surface.  Spinach  in  boiling  requires  no  more  water  than  that  which  adheres  to  its  leaves  after  it  has been  thus  washed. 

Asparagus,  after  the  scaly  covering  on  the  heads  have  been  scraped  off  with  a  blunt  knife,  and  the  stalks 
have  been  cut  of  ii  convenient  length,  must  be  put  into  cold  water  before  it  is  tied  up  for  Ijoiling. 

The  artichoke  is  rather  improved  by  being  cut  a  few  days  before  it  is  cooked  ;  before  they  are  cooked  they 
should  be  well  w:ishcd  ;  Ihcy  require  long  boiling  and  a  change  of  water  in  boiling. 

Salad  plants  must  not  be  kept  long,  nor  will  any  continued  immersion  in  water  do  them  any  good  when 
they  have  been  so  long  cut  as  to  be  flaccid. 

SuBSECT.  8.  — Management  of  the  Contents  of  the  Larder, 

49.37.  For  the  construction  of  the  larder,  and  the  general  principles  for  the  manage- 
ment of  the  meat  in  it,  see  Book  X.  Chap.  II     We  add  a  few  directions  for  the  cook. 

4938.  Butcher','!  meat,  when  brouglit  in  from  market,  should  be  examined  and  trimmed 
before  it  is  hung  up.  All  moisture  .should  be  wiped  off  from  its  surface  ;  all  bloody  veins 
should  be  cut  out,  at  least  at  the  surface  of  the  meat ;  kernels  from  the  fat  and  pith  from 
the  bones  should  also  be  removed.    Uncooked  butcher's  meat  should  also  be  exaiiiiiied 
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daily,  that  no  "  fly-blow"  remain  long  enough  undisturbed  to  injure  it.  The  cook  will generally  find  fly-blows,  if  there  be  any,  between  the  folds  of  the  skin  and  fat,  or  in  other 
somewhat  concealed  parts.  If  possible,  the  part  attacked  should  be  cut  away,  but  if  not, 
it  must  be  carefully  washed  off,  and  the  part  well  dried.  Roasting  beef  should  in  the 
summer  have  a  little  salt  sprinkled  over  its  surface,  and  if  a  dusting  of  black  pepper  be 
added,  the  surface  will  be  rendered  too  pungent  to  allow  the  meat  fly  to  settle  upon  it. 
Mutton  and  veal  should  be  taken  down  and  wiped  each  day,  with  a  clean  dry  kitchen 
cloth.  Venison  is  always  hung  a  length  of  time  before  it  is  cooked.  It  should  be  fre- 

quently wiped  with  a  dry  cloth,  or  first  washed  with  cold  milk  and  water,  wiped  perfectly 
dry,  and  dredged  with  powdered  ginger  or  pepper,  to  prevent  the  fly  from  settling  on-  it ; 
but  these  must  be  wiped  off  before  the  venison  is  cooked.  To  ascertain  when  it  is  in  a 
condition  fit  to  be  cooked,  plunge  a  clean  knife  into  the  fleshy  part,  and  the  smell  will 
show  the  condition  of  the  joint. 

4939.  Fish,  when  to  be  kept  uncooked  for  a  day  or  two,  should  be  placed  on  the  coolest 
spot  which  can  be  found  in  a  cellar,  or  stone  floored  larder,  or  on  a  heap  of  moist  sand, 
and  turned  twice  a  day.  Ice,  when  it  can  be  obtained,  is  perhaps  the  best  preservative  of 
the  freshness  of  fish  ;  but  on  removing  it,  the  fish  must  be  cooked  immediately,  or  it  will 
be  spoiled. 

For  other  particulars  respecting  the  keeping  of  meat,  the  reader  is  referred  to  "  Proserration  of  Food," Book  X. 

SuBSECT.  9. — Hints  respecting  Dripping,  Suet,  §*c. 
4940.  Soups,  sauces,  gravies,  and  made  dishes  brought  from  table,  and  to  be  reserved  for 

future  dinners,  ought  to  be  poured  out  of  the  tureens  and  dishes  in  which  they  have 
been  served  into  clean  vessels,  and  immediately  removed  into  the  cool  larder. 

Soups,  broths,  &c.  should  have  all  vegetables  in  them  strained  off  before  they  are  set 
apart  in  the  larder  ;  for  vegetables  after  they  are  cooked  soon  become  acid,  and  then  they 
injure  the  taste  and  quality  of  the  soup  or  other  dish  of  which  they  form  a  part. 

Neither  soup  nor  anything  which  is  to  be  eaten  should  be  suffered  to  remain  tiU  cold 
in  copper  utensils,  the  danger  of  which  has  been  already  pointed  out. 

4941.  Dripping  is  the  fat  which  drops  from  meat  while  roasting.  If  properly  managed, 
it  may  be  employed  in  frying,  in  basting,  or  in  making  common  pastry.  In  cooking 
poultry,  game,  and  fish,  other  ingredients  are  usually  preferred  to  dripping,  such  as  butter, 
lard,  or  Florence  oil  ;  but  in  many  instances,  especially  in  preparing  plain  family  and 
economical  dishes,  beef-dripping  would  answer  the  same  purpose,  if  cooks  would  only 
prepare  it  properly. 

As  dripping  is  too  often  a  cook's  perquisite,  her  interest  in  this  matter  is  opposed  to  that  of  her  employers, and  she  is  seldom  disinterested  enough  to  make  the  best  use  of  it,  when  she  is  not  herself  to  benefit  by  it. 
When,  however,  she  is  so  disposed,  she  should,  when  a  joint  of  roasting  beef  is  done,  pnur  the  melted  fat  in 
her  dripping  pan  into  a  basin  of  clean  cold  water  ;  any  heavy  particles  in  the  dripping  will  sink  to  the  bottom 
of  the  basin,  the  melted  fat  will  lloat  on  the  surface,  and  when  cold  will  form  a  c\ear  cake  of  fat,  free  from 
taste,  and  fitted  for  any  purpose  of  cooking,  in  which  such  a  kind  of  ingredient  is  requisite.  In  a  cool  harder 
dripping  so  clarified  will  remain  fit  for  use  for  nearly  a  fortnight.  Also  a  little  dripping  may  be  made  to  go 
in  use  a  good  way,  lor  alter  it  has  had  any  thing  fried  in  it,  except  fish  and  pork,  or  alter  it  has  basted  veal  or 
poultry,  and  has  not  been  burnt,  it  may  be  again  poured  in  its  melted  slate  into  cold  water,  and  be  used  a 
second  time. 

4942.  Be^fsurl  cut  into  shreds,  and  melted  in  a  slow  oven,  or  in  a  tinned  saucepan  over  a  moderate  fire,  may 
be  employed  in  frying  when  dripping  is  not  to  be  had,  and  will  save  the  more  expensive  articles  of  butter,  lard, 
or  oil.  It  must  be  slowly  rendercil,  or  it  may  .ncquire  a  burnt  taste  ;  .ind  when  melted,  it  must  be  passed 
through  a  sieve  into  cold  water :  when  it  is  caked  it  must  be  put  into  a  jar,  covered  slightly,  and  placed  in  a 
cool  .spot. 

4943.  Top  put  is  the  skimmings  of  soups  and  gravies,  and  it  is  spoken  of  by  French  cooks  .as  preferable  to 
dripping  or  suet,  for  incorporating  with  flour  in  thickenings,  soups,  and  gravies,  and  some  even  recommend 
its  use  in  frying.    In  using  evoiy  thing  up,  the  French  cooks  are  more  economical  than  the  English  cooks. 

BOOK  XIII. 

RECEIPTS  FOR  ENGLISH  COOKERY. 

It  is  necessary  to  advertise  the  reader  that  in  Book  VII.,  Chap.  I.  II.  and  VII.,  the 

general  nature  of  food  and  principles  of  nutrition  have  been  treated  of ;  in  Chap.  III. 
IV.  V.  VI.  VIII.  IX.  and  X.,  the  various  substances,  both  animal  and  vegetable,  used 
as  food  have  been  described,  and  in  Book  X.  the  various  methods  of  preserving  food 

by  salting,  smoking,  &c.  are  considered.  In  the  following  receipts  for  actual  cookery, 
occasional  directions  for  salting  particular  parts  will  be  added,  as  well  as  other  processes 

intimately  connected  with  the  methods  of  dressing  them.  In  Book  XI.  the  rationale  of 
the  several  processes  in  cookery  has  been  explained,  and  a  description  given  of  the  various 
apparatus  employed. 
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Sect.  I. 

butcher's  meat. 

SuBSECT.  1. — Beef. 

In  England,  heef  is  almost  always  salted  a  little  before  it  is  boiled,  and  is  then  usually 
termed  corned  beef.  The  general  principles  for  salting  meat  have  been  described  in 
Book  X.  Chap.  III.,  to  -which  we  refer  the  reader :  but  we  here  add  the  usual  modes  of 
salting  it  in  this  manner  for  a  family. 

For  a  round  of  beef  a  pound  and  a  half  of  salt  dried  before  a  fire  must  be  rubbed  into 
the  meat ;  it  is  then  put  into  a  salting  pan  in  a  cool  place,  and  the  brine  that  melts  should 
be  returned  upon  the  meat  every  day.  The  length  of  time  it  is  to  remain  in  salt  will 
depend  upon  the  degree  of  saltness  desired,  usually  from  three  to  ten  days. 

If  the  beef  is  required  to  be  red,  saltpetre  is  used.  A  pickle  is  made  for  twenty  pounds  of 
beef,  of  three  pounds  of  common  salt  and  one  ounce  of  saltpetre  with  two  large  table- 
spoonfuls  of  brown  sugar.  After  having  been  well  rubbed  with  salt,  the  beef  is  kept  in 
this  pickle  for  ten  days  or  a  fortnight. 

Beef  to  be  boiled  should  be  put  into  lukewarm  water,  if  the  salting  is  just  sufficient,  but 
if  it  is  thought  to  be  too  salt,  then  it  should  be  put  into  cold  water.  The  time  of  boiling 
allowed  is  a  quarter  of  an  hour  for  every  pound  of  meat.  The  boiling  should  be  steady, 
and  the  skimming  carefully  performed.  The  brisket  requires  somewhat  more  time  than 
the  round. 

Boiled  beef  is  served  up  with  greens,  carrots,  or  turnips. 
4944.  Beef  bouilli  is  sometimes  made  of  the  rump,  but  it  is  equally  good,  and  less  ex- 

pensive, if  made  of  brisket.  Put  nine  or  ten  pounds  of  it  into  a  kettle  with  three  carrots,  one 
turnip,  an  onion,  and  some  celery,  all  cut  small ;  cover  with  cold  water  and  set  it  on  to  boil ; 
as  the  scum  rises  remove  it  carefully.  Keep  it  gently  simmering,  take  off  the  lid  partially, 
and,  as  the  water  boUs  away,  add  as  much  hot  water  as  will  keep  the  meat  covered. 
After  thus  simmering  from  four  to  five  hours,  draw  otf  most  of  the  soup  and  place  it  to 
cool,  that  the  fat  may  be  more  easily  removed.  To  the  soup  more  vegetables,  previously 
cut  small  and  boiled  by  themselves,  may  be  added,  or  it  may  be  served  in  a  tureen  with 
vermicelli.  The  beef,  from  which  the  bones  should  be  removed,  may  then  be  served 
and  garnished  with  the  vegetables  boiled  with  it. 

A  snuce  is  sometimes  served  with  it  made  of  some  of  the  soup,  thickened  with  flour  and  butter,  and 
flavoured  with  a  thick-made  mustard  and  the  vinegar  of  pickled  walnuts. 

4945.  Rump  of  beef  stewed  in  its  own  gravy. — Boil  a  boned  rump  about  eight  or  nine  hours 
over  a  very  slow  fire,  the  pan  being  just  covered  with  water.  Put  in  a  little  parsley,  a  laurel 
leaf,  a  clove  of  garlic,  two  eschalots,  a  small  bunch  of  thyme,  four  cloves,  half  a  nutmeg, 
pepper,  and  salt.  When  done,  withdraw  the  gravy,  and  cool  it  till  the  fat  can  be  cleared 
away.    Boil  it  up  again  and  pour  over  the  beef  when  served. 

4946.  Stewed  rump  steaks. — Four  pounds  of  rump,  or,  if  tender,  of  common  beefsteaks,  cut 
very  thick,  must  be  peppered  and  fi-ied  brown  in  their  own  fat.  Fry  also  in  two  ounces 
of  butter  some  carrots,  cut  into  dice  or  shapes,  a  large  bunch  of  parsley  and  some 
eschalots  coarsely  chopped ;  add  to  these  three  large  onions  shredded,  a  handful  of  small 
mushrooms,  and  some  celery  cut  small.  Dredge  the  vegetables  with  flour,  and  when 
they  begin  to  be  tender,  moisten  them  with  a  wine  glass  of  port  wine,  a  pint  of  beef  gravy, 
and  two  table-spoonfuls  of  strong  vinegar  ;  season  these  with  pepper  and  salt,  and  put  the steaks  in  them,  after  which  the  whole  must  simmer,  but  never  boil,  for  three  hours.  The 
gravy  must  first  be  poured  away  from  the  meat  and  vegetables  into  a  deep  dish,  and  the 
fat  must  be  removed  from  its  surface ;  the  meat  and  vegetables  must  then  be  added  to  it, 
and  it  is  ready  for  table. 

Oi  check  stewed.  — Blanch  (see  terms  explained)  a  cheek  to  cleanse  it  thoroughly;  braise  the  check with  thin  slices  of  bacon,  and  n.ivoiir  tlic  gravy  by  putting  in  one  onion,  twenty  peppercorns,  some  allspice three  slices  of  lemon  (not  peehHl),  .ind  as  much  gravy  or  broth  as  will  keep  it  stewing  without  covering  it! and  .TS  this  boils  away  more  must  be  added.  Five  hours  must  be  allowed  for  stewing  it  j  and  when  done,  the hones  may  be  easily  removed  ;  the  head  being  neatly  trimmed  and  glazed  must  be  served  with  a  sharp  sauce, or  sauce  of  roots. 

4947.  Sirloin  of  beef  roasted.  —  Fifteen  or  twenty  pounds  in  weight  will  require  from 
three  and  a  half  to  four  hours  roasting.  As  the  upper,  or  outside  as  it  is  called,  has  seldom 
the  same  depth  of  meat  as  the  under,  or  inside,  it  should  be  papered  over  for  a  couple  of hours,  and  the  fat  also  on  the  inside.    Garnish  it  with  hillocks  of  horse-radish. 

The  rump  of  beef  is  sometimes  roasted,  and  is  excellent. 
4948.  Ribs  of  beef  roasted  should  have  tlie  long  thin  parts  papered,  or  the  beef  will  be 

unequally  roasted.  A  quarter  of  an  hour  to  a  pound  of  meat  will  allow  sufficient  time 
for  roasting  it,  unless  the  weather  be  frosty,  when  an  additional  twenty  minutes  should 
be  given  to  it.  In  hot  weather,  or  when  the  meat  is  ripe,  so  much  time  need  not  be 
al.owed.    Sauce,  —  horse-radish  and  vinegar  and  water  served  in  a  tjjreen. 
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4949.  Ribs  of  beef  honed  and  rolled  like  a  fillet  of  veal  roasted. — A  stuffing  of  bread, 
egg,  and  sweet  herbs,  is  sometimes  rolled  up  with  the  meat ;  but  more  frequently  it  is 
dressed  siniply,  as  roasted  before  a  brisk  fire,  and  having  an  allowance  of  time  longer 
than  that  given  to  the  sirloin  of  equal  weight,  in  consideration  of  the  solid  mass  into  which 
the  beef  thus  prepared  is  formed. 

4950.  Broiled  rump -steaks.  —  Rump  steaks  should  always  be  chosen  fi-ora  the  best  part 
of  the  rump,  after  it  has  hung  a  length  of  time  sufficient  to  render  it  tender.  If  the 
■weather  is  unfavourable  for  hanging  meat,  it  is  customary,  after  cutting  off  the  steaks  of the  thickness  of  half  an  inch,  to  beat  them  with  a  roUiug-pin.  Lay  the  fat  part  of  the 
steak  towards  the  handle  of  the  gridiron,  and  turn  it  with  a  pair  of  steak  tongs. 

If  more  gravy  bo  tlesired  than  that  wliich  the  moat  yields  of  itself,  it  may  be  procured  by  broiling  a  tliick 
piece  of  gravy  meat,  (such  as  part  of  the  chuck) ;  and  when  three-parts  done,  by  putting  it  on  a  dish,  scoring 
it  with  a  knife,  .ami  sprinkling  salt  upon  it ;  this  draws  out  a  quantity  of  pure  gravy,  which  being  collected 
and  kept  hot  m.ay  be  divided  between  each  dish  of  steaks  successively  sent  to  table. 

Amongst  thecon.liments  usually  served  with  broiled  beef-ste.iks  are  minced  eschalots,  scriipcd  horse-radish, . 
walnut-pickle,  or  hot  pot,  and  oyster  sauce,  served  hot  in  a  tureen. 

4951.  Beefsteaks  fried —  The  fat  and  lean  should  be  done  separately.  A  hot  dish  should  be  in  readiness 
to  receive  the  lean  while  the  fat  is  frying.  Both  being  done,  the  butter  or  fat  in  the  pan  must  be  poured 
away,  and  some  beef  gravy,  an  anchovy,  a  small  onion,  some  pepper  and  salt,  must  be  put  into  tlie  piuj,  boiled 
up  in  it,  and  while  hot  poured  into  the  dish. 

4952.  Cold  rtiasted  beef  dressed  tike  beef-steaks.  —  Cut  off  tiie  outside  of  the  meat,  and  divide  it  into  slices 
about  half  an  inch  in  thickness.  Slice  two  or  three  onions,  and  fry  them  in  some  butter  till  they  are  of  a 
light  brown  ;  be  careful  not  to  burn  them,  or  tlic  gravy  will  be  spoiled.  Take  them  out  of  the  pan,  and  then 
fiy  the  beef  of  a  light  brown  also.  If  too  much  fried  it  will  be  liard  and  dried  ;  but  when  sufficiently  dune, 
remove  it  from  the  pan  to  the  dish  on  which  it  is  to  be  sent  to  table ;  pour  away  the  fat  from  the  frying-pan, 
and  put  into  it  a  small  lump  of  butter  into  which  some  flour  has  been  worked,  some  water  or  gravy,  two  tea- 
spoonfuls  of  mushroom  and  two  of  walnut  ketchup,  one  of  anchovy  essence  ;  to  this  a  t.ible-spoohfnl  of  red 
wine  may  be  added  or  not,  according  to  taste.  The  fried  onions  must  be  boiled  up  in  this  gravy,  and  the 
whole  poured  over  the  beef. 

4953.  Beef  tongues  A  salted  tongue,  if  dried,  must  be  soaked  for  some  hours  previous 
to  being  dressed.  It  must  then  be  put  into  cold  water,  and  gently  brought  to  boiling ;  when, 
after  the  surface  of  the  water  is  cleared  from  the  scum,  the  saucepan  must  be  removed 
from  the  fire  only  so  far  as  to  reduce  the  boiling  to  a  gentle  simmering.  If  dried,  a  tongue 

will  require  four  hours',  if  simply  salted,  only  three  hours'  boiling.  AVhile  hot,  the  outer 
skin  of  the  tongue  must  be  peeled  off,  and  it  may  be  sent  to  table  either  glazed  or  plain. 
Boiled  turnips  are  a  usual  accompaniment  of  boiled  tongue. 

4954.  Boiled  tongue,  if  to  be  eaten  cold,  may  be  rolled,  bound  by  a  tin  band,  and  pressed 
down  into  a  solid  mass.  When  boiled  and  skinned,  the  small  gristly  bones  near  the 
throat  must  be  removed,  the  root  end  must  form  the  centre,  and  the  tip  being  brought 
to  the  outside  is  kept  in  place  by  the  tin  bandage  ;  weights  are  then  placed  upon  it,  and 
it  is  suffered  to  remain  thus  for  ten  or  twelve  hours;  and  on  removing  the  bandage  the 
whole  will  form  a  compact  fillet,  whence  slices  of  fat  and  lean  together  may  be  conve- 

niently cut. 
4955.  Roasted  tongue. — Parboil  a  tongue  that  has  only  been  salted  about  ten  days; 

►  roast,  baste  it  with  red  wine,  and  frost  it  at  last  with  butter.    Serve  it  with  a  rich  gravy 
and  sweet  sauce. 

4956.  Stewed  tongue.  —  Simmer  it  for  two  hours  in  water,  only  sufficient  to  cover  it; 
then  peel  it  and  put  it  back  into  the  water,  adding  to  it,  tied  up  in  a  piece  of  muslin,  some 
pepper,  mace,  and  cloves.  Cut  some  turnips  and  capers  very  small,  slice  some  carrots, 
and  add  these  also  to  the  liquor,  with  half  a  pint  of  beef  gravy,  a  wine  glass  of  white 
wine,  and  a  bunch  of  sweet  herbs.  Stew  all  together  very  gently  for  an  hour  and  a  half 
longer,  then  take  out  the  spice  and  sweet  herbs,  and  thicken  the  gravy  with  flour  worked 
into  a  small  piece  of  butter. 

4957.  Bei^f  tongue  may  be  dressed  in  various  ways.  —  Slices  of  hot  tongue  ni.iy  be  pared,  glazed,  and  neatly 
arranged  round  a  dish,  the  centre  of  which  may  be  filled  with  any  vegetable  pulp  or  mash,  as  turnip,  spinach, 
green  peas,  sorrel,  &c.  Slices  of  tongue  pared  and  highly  seasoned  may  be  dipped  in  egg  and  bre.id.crnmbs. 
fried,  and  served  up  with  any  of  these  pulps,  or  eaten  with  becliamelle  sauce.  A  layer  of  the  white  meat  of 
cold  masted  fowl  may  be  included  between  two  thin  slices  o(  tongue  fried  in  the  same  manner,  and  sent 
up  with  the  same  sauce,  or  placed  on  an  artichoke  bottom  dressed  with  melted  butter,  consomme,  .md 

^'^1^^% I  Beef  palates  Take  h.alf  a  dozen  beef  palates,  rub  them  with  s.ilt,  ,nnd  let  them  simmer  a  few minutes  in  any  broth,  that  the  external  ikin  may  be  removed;  then  divide  them  into  convenient  portions. 
Molt  in  a  stew-p.in  some  butter  and  flour,  and  moisten  with  beef  gravy ;  when  of  a  proper  consistence,  put 
in  the  palates,  and  let  them  stew  till  sufliciently  tender.    Season  accordmg  to  your  t,iste. 

There  are  many  ways  of  dressing  palates  ;  they  may  be  served  up  with  bcchaniello  sauce  and  pickled  mush- 
rooms •  or  they  m.-iy  be  rolled  up  and  contain  forced  meat,  brushed  over  with  egg,  dipped  in  bread-crumbs, 

fried,  and  served  in  any  rich  sauce.  In  the  same  manner  they  may  be  rolled  up  and  include  thin  slices  of  ham 
and  truffles,  and  sent  to  table  with  cucumber,  toniata,  or  celery  sauce  under  them. 

4')59  Coto's  udder  is  usually  roasted  with  a  tongue  that  has  been  in  pickle  not  more  than  three  d.iys. 
They  are  both  parboiled,  and  then  tieil  together  and  roasted.   They  are  serveil  with  good  gravy  and  currant- 

^' 4Mfio""coiV's  heel.  — Gei  one  that  has  only  been  scalded,  not  boiled  till  the  jelly  has  been  cxtr.icted.  Boil 
it  for  seven  or  eight  hours  in  a  quart  of  water,  which,  if  required,  m.->y  be  afterwards  made  mto  jcl'y  <>[  s<">P- 
'I'hc  heel  cut  into  handsome  slices  and  covered  with  egg  and  bread-crumbs  must  he  fried  of  a  light  brown, 
and  laid  round  a  dish,  in  the  centre  of  which  some  onions  sliced  and  fried  also  must  be  put. 
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ScBSECT.  2.  —  Veal. 

4961.  Fillet  of  veal  boiled.  —  Fill  the  centre,  the  bone  being  removed,  with  stuffing  si- 
milar to  that  used  for  boiled  turkey.  Allow  one  quarter  of  an  hour  to  a  pound,  and 

twenty  minutes  over,  for  the  boiling  of  this  joint.  After  the  water  boils,  scum  carefully, 
and  let  it  only  simmer,  keeping  the  meat  covered  by  adding  hot  water,  or  it  will  become 
brown.  Tlie  beauty  of  this  dish  depends  on  delicacy  in  the  colour  of  the  meat.  A  sauce 
must  be  formed  by  taking  out  a  pint  of  the  broth  which  has  been  made  in  boiling  ;  this 

must  be  thickened  with  good  cream,  butter,  and  flour,  and  flavoured  with  mushroom  cat- 
sup and  mushroom  powder  or  mushroom  buttons.  If  cream  be  not  at  hand  for  thickening 

the  broth,  a  sauce  may  be  made  by  mingling  tlie  yolks  of  two  eggs  with  flour,  butter,  and 
broth. 

4962.  Boiled  knuckle  of  veal.  —  As  veal  is  insipid,  it  is  a  meat  seldom  boiled.  The 

knuckle,  however,  being  chiefly  composed  of  cartilage,  is  occasionally  boiled,  and  re- 
quires stewing  to  render  it  fit  for  eating.  It  is  sometimes  boiled  with  rice,  and  the  gravy 

drawn  from  it  is  flavoured  with  onions,  a  little  mace,  and  a  few  peppercorns.  With  the 
broth  half  a  pint  of  cream  or  milk  may  be  mixed,  and  the  whole,  meat,  rice,  and  broth, 
served  together  in  a  tureen.  If  sent  up  separately,  the  veal  will  require  a  sauce  of  parsley 
and  butter,  as  well  as  the  accompaniment  of  boiled  bacon,  on  a  separate  dish.  • 

4963.  Ve(d  stewed.  —  Divide  part  of  a  breast  of  veal  into  portions,  and  fry  it  of  a  nice 
brown  in  clarified  butter.  Put  a  quaj-t  of  green  peas  into  a  stew-pan,  pour  on  them  some 
melted  buttei-,  and  let  them  gently  stew  with  some  green  onions,  parsley,  and  cabbage 
lettuce;  when  sufficiently  tender,  add  some  veal  gravy,  put  in  the  pieces  of  veal  and  stew 
them  gently.  Season  with  salt,  pepper,  or  cayenne,  and  add  a  tea-spoonful  of  powdered 
sugar.  If  you  prefer  it,  you  may  pass  the  vegetables  through  a  tamis,  reduce  the  pulp, 
add  the  yolk  of  an  egg  and  a  spoonful  of  cream  ;  in  this  case  the  pieces  of  veal  may  be 
glazed,  and  fried  bread  served  round  the  dish. 

49G4.  Slewed  veal  cutlets.  —  Cut  a  piece  of  the  fillet  into  three  p.irts  and  trim  from  them  all  the  skin.  Stew 
all  the  trimmings  with  carrot  and  onions  to  make  a  light  gravy,  then  add  a  little  broth  or  warm  water  ;  add 
spice  if  approved,  put  in  the  pieces  of  veal  and  stew  them  for  two  hours.  Thicken  the  gravy  and  pour  over them. 

4965.  Tlie  fillet  of  veal  is  most  commonly  roasted,  being  previously  stuffed  either  in  the 
flap  or  in  the  space  in  the  centre  from  which  the  bone  has  been  taken.  Veal,  being  a  dry 
meat,  requires  constant  basting  either  with  butter,  beef  dripping,  or  suet.  It  must  be 
roasted  thorouyhh/  (under-done  veal  being  neither  wholesome  nor  agreeable)  and  of  a  nice 
brown.  When  dished,  half  a  pint  of  melted  butter,  sometimes  mixed  with  a  brown  gravy, 
is  poured  over  it  Curry  sauce  in  a  tureen  may  also  be  served  with  it.  Bacon,  or  fried 
pork  sausage  balls,  with  greens,  are  amongst  the  accompaniments  of  roasted  veal. 

4966.  Loin  of  veal  roasted.  —  The  loin  is  never  stufied,  but  simply  roasted  and  served 
with  melted  butter  poured  over  it,  with  bacon  and  greens  as  separate  dishes.  The  fat  at 
one  end  and  the  chump  at  the  other  should  both  be  protected  for  an  hour  from  the  full 
heat  of  the  fire  by  being  covered  with  paper. 

4967.  Shoulder  of  veal  roasted.  —  The  knuckle  is  taken  off  just  above  the  joint,  and  on 
the  upper  side  a  stuffing,  .such  as  with  the  fillet,  is  laid  under  the  loose  skin,  skewered 
down.    The  joint  is  then  roasted,  and  served  with  gravy  or  melted  butter. 

4968.  Breast  of  veal,  roasted.  —  Cut  off  the  thin  end  and  roast  scarcely  more  than  ac- 
cording to  the  common  allowance  of  time.  Baste  constantly,  or  the  skin  becomes  dry  and 

hard.  When  served,  ponr  melted  butter  or  gravy  over  it,  and  put  toasted  bread  under  the 
kidneys.    Accompaniments — bacon,  greens,  French  beans,  &c. 

4969.  Brea.it  of  veal  roasted  with  oyster-sauce.  —  Roast  a  breast  of  veal  in  a  caul ;  when 
nearly  done  remove  the  caul  that  it  may  become  lightly  brown,  glaze  it,  and  serve  it  up 
with  oyster  sauce  seasoned  with  cayenne  pepper  and  lemon-juice. 

4970.  Broiled  veal  cutlets.  —  Let  the  veal  be  cut  of  an  equal  thickness,  and  divide  it 
mto  portions  convenient  to  help  at  table.  Dip  the  pieces  into  beaten  egg,  and  cover  them, 
but  not  too  thickly,  with  chopped  herbs,  as  parsley,  mushrooms,  and  a  little  grated  lemon- 
peel;  strew  over  them  crumbs  of  bread,  and  broil  them  of  a  fine  brown.  Broil  some  thin 
slices  of  bacon.  Make  ready  a  sauce  with  butter  and  flour  melted  brown,  moisten  it  with 
veal  gravy  and  a  little  cavice;  when  it  is  intimately  mixed,  throw  in  some  pickled  button 
mushrooms  and  pour  the  sauce  quite  hot  over  the  cutlets  ;  let  the  slices  of  bacon  be 
placed  round  the  dish.    If  lemon-juice  be  required,  it  may  be  added  at  table. 

4971.  fea/  chops.  —  Cut  the  chops  from  the  loin  with  a  slice  of  the  kidney  and  a  portion  of  the  fnt.  Broil  of 
a  light  brown,  and  send  it  up  very  hot,  but  not  burnt.  By  many,  veal  alone  is  consiilerod  insipid,  and  this 
dish  is  consider.ibly  improved  by  the  following  method  :  Meat  some  le.in  of  dressed  ham  in  a  mortiir,  with  a 
little  (if  the  kidney  fat,  adil  chopped  parsley,  some  parings  of  mushrooms,  and  an  eschalot,  with  pepper  and  salt ; 
when  intimately  beaten,  bind  it  together  with  the  yolk  of  an  egg.  Secure  this  forced  nii'at  and  broil  It  with 
the  chop  in  buttered  paper.  For  sauce,  melted  butter,  button  mushrooms  pickled,  and  a  tca-siioonful  of lemon-julco. 

4972.  Veal  olives.  —  Cut  some  thin  slices  of  bacon  or  ham,  and  lay  on  thciu  slices  of 
3  L  2 
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veal  of  the  same  size  and  thickness  ;  rub  the  veal  over  with  yolk  of  egg  and  pepper  it ; 
prepare  some  forcemeat  of  a  thinner  consistence  than  usual,  that  it  may  be  spread  over 
the  veal.  Roll  them  up,  and  secure  them  in  that  position  with  some  thread ;  run  a  lark 
spit  through  them,  and  roast  them.  Prepare  a  sauce  of  veal  gravy,  a  spoonful  or  two  of cream  and  a  little  cavice. 

497.3.  Ilnlinn  cullops.  —  Mince  a  qu.intity  of  lean  undressed  veal,  add  a  little  flour  to  prevent  the  divided 
pieces  from  sticking  together,  with  iialf  the  quantity  of  young  green  onions,  a  little  parsley,  button  mushroom! 
nU  chopped  together,  with  a  very  little  grated  lemon-peel.  Put  the  chopped  ve.il  and  herbs  into  the  pan  with 
a  piece  of  butter,  frequently  stirring,  that  the  whole  may  be  equally  done.  Moisten  to  a  proper  consistence 
with  veal  gravy  and  a  spoonful  of  cream.  Add  sufficient  salt  and  pepper  j  lemon-juice,  if  required,  may  be used  at  table. 

4974.  Fricandeaii  of  veal  is  cut  from  the  fat  side  of  the  leg,  about  nine  inches  long,  and 
half  as  thick  and  broad.  Beat  it  with  the  rolling-pin,  take  otf  the  skin,  and  trim  it  with 
the  rough  edges.  Lard  the  top  and  sides,  cover  it  with  fat  bacon,  and  then  with  white  paper. 
Lay  it  in  the  stew-pan  with  pieces  of  undressed  veal  or  mutton,  four  onions,  a  carrot 
sliced,  some  sweet  herbs,  four  blades  of  mace,  four  bay  leaves,  a  pint  of  good  veal  or 
mutton  broth,  and  four  or  five  ounces  of  lean  ham.  Cover  the  pan  close  and  let  it  stew 
gently  for  three  hours.  Take  up  the  meat,  remove  all  the  fat  from  the  gravy  and  boil  it 
quick  to  a  glaze  ;  then  glaze  it.    Serve  with  sorrel  sauce. 

4975.  Veal  cutlets  (fried).  —  Cutlets  are  generally  cut  from  the  fillet,  in  neat  small 
pieces,  about  half  an  inch  in  thickness.  They  are  sprinkled  over  with  bread  crumbs, 
yolk  of  egg,  sweet  herbs  finely  broken,  lemon-peel  grated.  The  cutlets  must  be  fried  in 

butter  of  a  light  brown.  "When  done,  the  butter  must  be  poured  away,  and  a  little  gravy made  in  the  pan,  with  warm  water  or  broth;  some  lemon  juice  and  peel,  and  some 
mushroom  catsup,  thickened  with  flour  and  butter. 

4976.  Calves'  brains  in  various  ivays. — Let  the  brains  first  steep  in  cold  water,  to 
extract  the  blood,  and  separate  all  the  filaments  and  membranes ;  then  pour  on  them 
boiling  water,  in  which  they  are  to  remain  a  quarter  of  an  hour.  Afterwards  drain  them, 
and  fry  them  in  clarified  butter,  and  let  them  be  served  with  cream  and  bechamelle 
sauce.  Another  way  of  dressing  them  is  by  beating  the  brains,  when  parboiled,  to  a 
paste  in  the  mortar,  with  some  chopped  parsley,  green  onions,  and  chopped  mushrooms ; 
work  this  together  with  some  cream  and  veal  gravy  ;  when  properly  seasoned,  it  may  be 
served  up  with  slices  of  tongue  glazed,  and  neatly  arranged  round  the  dish  ;  the  French 
term  it  en  miroton;  or  it  may  be  spread  on  a  toast,  and  divided  into  convenient  pieces. 

4977.  Sweetbreads  done  in  various  ways. — Trim  them  properly,  and  let  them  soak  in 
cold  water  to  extract  the  blood  ;  afterwards  pour  on  them  boiling  water  to  blanch.  Lard 
them,  and  roast  them  till  thoroughly  done.  Serve  them  up  on  a  square  piece  of  toasted 
or  fried  bread,  with  clarified  veal  gravy  in  the  dish  properly  seasoned.  Sweetbreads 
may  also  be  simply  boiled,  and  served  up  with  butter  and  flour,  brought  to  the  proper 
consistence  by  the  addition  of  cream  and  a  few  pickled  mushrooms,  with  seasoning. 
Another  method  is  by  cutting  them  into  slices,  covering  with  beaten  egg  and  bread- 

crumbs, and  frying  of  a  nice  brown.  These  slices  may  be  served  with  a  sauce  composed 
of  cream,  veal  consomme,  lemon-juice,  and  cayenne  pepper,  with  sufficient  salt. 

497S.  Boiled  calfs  head.  —  Cut  it  in  two,  and  take  out  the  brains :  wash  the  head  in  several  w.iters,  ,ind 
soak  it  in  warm  water  for  a  quarter  of  an  hour.  Put  it  into  a  saucepan  of  cold  water,  and  when  it  comes  to  a 
boil,  scum  it  carefully.  H.nlf  a  head,  without  tlie  skin,  will  require  boiling  from  an  hour  .and  a  half  to  two 
hours  and  a  quarter,  according  to  its  size  ;  with  the  skin  an  hour  longer.  It  must  be  stewed  very  gently  till 
tender.    Boil  tender  eight  or  ten  sage  leaves,  or  parsley,  or  both  ;  chop  them  fine,  and  set  them  re.idy  'on  a filate.  Wash  the  brains  well  in  two  waters  ;  put  them  into  a  basin  of  cold  water,  with  a  little  salt  in  it,  and 
et  them  soak  for  an  hour  ;  then  pour  aw.ay  the  cold,  and  cover  them  with  hot  water ;  then  put  them  into  a 
stew-pan  with  plenty  of  cold  w.ater,  and  boil  very  gently  for  ten  or  fifteen  minutes.  Now  chop  them  {not 
very  fine),  put  them  into  a  saucepan  with  the  sage-le.aves,  and  a  coui)le  of  table-spoonfuls  of  thin  melted 
butter,  and  a  little  salt  (some  add  a  little  lemon-juice),  .a^id  stir  them  well  togi  ther.  As  soon  .as  they  .ire 
well  warmed,  skin  the  tongue,  trim  olV  the  roots,  and  put  it  into  the  middle  of  the  dish,  the  brains  round  it ; 
or  chop  the  brains  ivith  ,in  eschalot,  a  little  parsley,  .and  four  h.ard  boiled  eggs,  .and  nut  them  into  a  qu.arterof 
a  pint  of  bechamelle  or  white  s.auce.  A  calf's  head  is  usually  attended  by  a  pig's  cheek, a  knuckle  of  ham  or ii.aeon,  or  pickled  pork  ;  greens,  cauliflowers,  broccoli,  or  pe.ase,  and  .alw.ays  by  parsley  and  butler.  If  you 
like  it  Fi'LL-DBEssED,  score  it  superficially,  beat  up  the  yolk  of  .an  egg,  .and  rub  it  over  the  he.id  with  a  feather ; 
powder  it  with  a  seasoning  of  finely-minced  or  dried  and  powdered  winter  s.avourj-,  or  lemon  tlivme,  or  s.age, parslev,  pepper,  salt,  and  bread-cnnnhs,  and  give  it  a  brown  with  a  salamander,  or  in  a  tin  Dutch  oven  ; 
when  It  begins  to  dry,  sprinkle  a  little  melted  butter  over  it  with  a  paste  brush.  You  ni.ay  gjiniish  the  dish 
with  broiled  rashers  of  biicon. 

41)7!).  Calf's  head  haslicd.  —  Soak  the  head  in  water,  boil  it,  not  thoroughly,  but  until  the  meat  may  be  cut 
clean  l^rom  the  bone.  Take  the  meat  off  the  bone  on  the  best  side.  Lay  it  in  a  dish,  and  cover  it  with  crumbs 
(if  bread,  among  which  are  a  few  lierbs  cut  very  small,  with  some  pejiper,  salt,  and  nutmeg,  and  the  yolk  of 
two  eggs.  Set  the  dish  before  the  fire,  and  keep  turning  it  occasionally  (hat  all  pans  of  the  meat  may become  brown.  Slice  the  remainder  of  the  head,  peel  and  slice  also  the  tongue.  Put  a  pint  of  good  gravy, 
or  of  the  liquor  in  which  the  head  was  boiled,  into  a  pan,  with  an  onion,  a  small  bunch  of  sweet  herbs,  some 
salt  cayenne  esch.alot,  a  gl.ass  of  sherry,  and  a  little  oyster  liquor.  Boil  these  together  for  a  few  minutes ;  then 
strain  it  on  the  meat,  which  should  have  been  previously  dredged  with  fiour.  Kresh,  or  pickleil  mushrooms, 
triimes,  morels,  .and  two  spoonfuls  of  catsup  should  be  .added.  Half  the  br.ains  beaten  up  with  Hour  .and 
butter  should  he  added,  and  the  whole  simmered  together.  The  other  li.alf  of  the  brains  .are  to  lie  be,aten  up 
with  lemim-pnel  and  parsley  finely  chopped,  some  nutmeg,  mace,  .and  an  egg.  These  arc  to  be  fried  in  small 
cakes ;  also  some  oysters  dipped  In  yolk  of  egg  ;  with  these,  and  some  good  forcemeat  balls,  the  dish  must  bo garnished. 
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SuBSECT.  3. — Million. 

4980.  Leg  of  mutton  boiled.  —  Cut  off  the  shank  bone,  and  trim  the  knuckle.  Put  the 
leg  into  milk-warm  water  for  ten  minutes,  and  wash  it  clean ;  cover  it  with  cold  water  in 
a  saucepan,  and  boil,  scum,  and  simmer  gently  for  two  hours  and  a  half  or  three  hours, 

according  to  its  weight  and  to  the  time  of  the  year.  Serve  with  boiled  tui-nips  and caper  sauce. 
4981.  The  neck  of  mutton  is  also  boiled,  and  served  with  mashed  turnips  and  caper 

sauce.    It  should  be  boiled  in  the  skin  ;  but  this  should  be  stripped  off  before  it  is  served. 
4982.  Stewed  leg  of  mutton.  —  This  is  larded  with  bacon  on  the  upper  side,  and  put  into 

a  stew-pot  with  either  water  or  broth,  two  or  three  carrots,  one  turnip,  an  onion,  and  a 
few  black  peppercorns.  After  the  water  boils  it  must  be  allowed  to  simmer  for  two  hours 
and  a  half ;  the  broth  and  vegetables  are  then  taken  out,  the  meat  dredged  with  flour, 
and  put  again  on  the  fire  to  brown,  with  the  cover  left  off.  The  vegetables  are  pulped 
through  a  sieve,  and  boiled  up  with  the  gravy,  to  which  a  table  spoonful  of  vinegar  has 
been  added.  Part  of  the  sauce  is  poured  over  the  meat,  and  the  remainder  sent  up  in  a 
tureen. 

4983.  Hotchpotch.  —  Stew  together,  in  a  small  quantity  of  water,  some  pease,  lettuces, 
and  onions,  with  a  ham  or  beef  bone.  Season  with  pepper  and  salt,  and  fry  of  a  good 
brown  some  mutton  chops  ;  lay  them  in  a  stew-pan  and  cover  them  with  the  vegetables, 
and  stew  them  all  together  for  three  quarters  of  an  hour.    Serve  them  in  a  tureen. 

4984.  Steived  loin  of  mutton  to  eat  like  venison.  — 'The  bones  are  taken  out  and  boiled  for 
gi-avy,  which  is  put  into  the  stew-pan  with  the  mutton  rolled  up  and  tied,  and  half  a  pint 
of  red  wine,  an  onion,  and  some  dried  mushrooms.  A  seasoning  of  pepper  and  salt 
having  been  strewed  on  the  inside  of  the  mutton  before  it  was  rolled,  the  mutton  must  be 
stewed  for  two  hours,  and  when  taken  out  a  little  mushroom  catsup  must  be  added  to  the 
gravy,  and  a  thickening  of  butter  and  flour. 

498.5.  Shoulder  of  mutton  stewed  u'ilh  onion  sauce.  —  Hang  it  up  for  three  or  four  days  ;  salt  it  for  two  days. 
Bone  it,  sprinkle  it  with  pepper  and  pounded  mace,  la}'  some  oysters  on  it,  roll  it  up  and  tie  it.  Stew  it gently  l^iir  two  hoars,  closely  covered,  and  in  a  very  little  water,  and  a  few  peppercorns.  Prepare  some  good 
gravy  with  oysters  stewed  m  it,  and  which  must  be  thickened  with  flour  and  hutter,  and  when  tlie  tape  is 
removed  from  the  mutton,  pour  the  sauce  over  it. 

4986.  Haunch  of  mutton  roasted.  —  To  roast  a  haunch  of  mutton,  the  fire  must  be  sharp 
and  brisk.  The  haunch  should  be  entirely  covered  with  paper  till  half  an  hour  before  it 
is  to  be  served,  when  the  paper  should  be  removed  in  order  that  the  browning  and  frosting 
may  be  efi^ected.  The  haunch  is  usually  served  with  currant  jelly,  mutton  gravy  in  a 
tureen,  and  with  broccoli  sprouts  or  spinach  ;  the  knuckle  is  usually  ornamented  with 
white  paper  cut  in  strips. 

4987.  Saddle  of  mutton  roasted.  —  Saddle  is  one  of  the  most  favourite  joints  of  mutton. 
It  is  always  roasted.  The  fat  on  its  surface  is  scored  in  squares  ;  the  skin  previously 
separated  from  the  fat  by  the  butcher  is  generally  skewered  on  by  the  cook  as  a  pre- 

servative of  the  fat,  but  which  is  removed  in  time  to  froth  and  brown  the  surface.  The 
juice  of  the  meat  that  flows  on  carving  is  by  many  esteemed  as  the  best  gravy  ;  but  it  is 
usual  to  have  a  tureen  of  mutton  gravy  and  some  jelly  sauce  served  with  the  joint. 

4988.  Loin  of  mutton  roasted  —  done  as  the  last. 
The  neck,  dressed  as  venisnn.  —  Have  a  neck  of  good  four  or  five  years  old  Southdown  wether  mutton, 

(cnt  long  in  the  bones  J  hung  for  nearly  a  week.  Two  days  before  dressing  it,  pound  together  a  quarter  of  a 
pound  ol^ allspice  and  the  same  quantity  of  black  pepper,  and  rub  the  mutton  well  with  it  twice  a  day.  Then wash  away  the  spice,  cover  tlie  meat  witli  coarse  paste  and  roast  it,  as  directed  for  venison.  Serve  with  it 
mutton  gravy  and  currant  jelly. 

The  neck  roasted  and  served  with  mutton  gravy,  and  boiled  spinach,  is  a  very  good  dish. 

4989.  Broiled  mutton  chops.  —  Cut  the  chops  from  either  the  loin  or  the  best  end  of  the 
neck,  trim  them  neatly  and  take  off  some  of  the  fat  if  requisite.  Pepper  them  lightly ; 
put  them  on  the  gridiron  over  a  clear  fire.  Turn  the  chops  three  or  four  times  with  a 
proper  pair  of  tongs.  When  sufficiently  done,  remove  them  to  a  hot-water  dish,  sjjrinkle 
a  little  salt  over  them,  and  lay  upon  them  a  few  small  bits  of  butter.  One  of  the  principal 
points  to  be  observed  in  dressing  chops  and  steaks  is  the  sending  them  hot  to  table.  Mut- 

ton gravy  in  a  tureen  is  sometimes  also  served. 
4990.  Fried  mutton  chops  are  generally  inferior  to  broiled,  though,  if  done  well,  they  do 

not  differ  much.  After  turning  the  chops  in  the  pan  frequently,  remove  them  to  a  hot 
dish,  and  pour  away  the  liquid  fat  in  the  pan  ;  boil  up  in  it  a  few  table-spoonfuls  of  broth 
or  warm  water,  with  a  table-spoonful  of  mushroom  catsup,  or  any  other  flavouring  sauce ; 
and  when  hot  pour  it  into  the  dish  with  the  chops,  or  serve  it  in  a  sauce  tureen. 

4991.  Mutton  chops  in  disguise.  —  Sprinkle  each  chop  with  pepper,  salt,  and  chopped 
parsley,  and  roll  them  separately  in  white  paper,  of  which  the  inside  must  be  buttered  ; 
close  the  ends  of  the  paper  securely,  and  fry  the  chops  until  they  appear  brown.  Do  not 
disturb  or  break  the  papers,  but  let  all  the  fat  of  the  pan  drain  from  them  before  putting 
them  on  the  dish  ;  cover  them  plentifully  with  parsley  fried  crisp,  and  send  in  a  tureen 
some  good  mutton  gravy  flavoured  with  mushroom  catsup. 

3  L  3 
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II  sumcient  ilo  s  not  adhere  to  tliera,  and  over  all  sift  a  few  bread-crumbs.    Put  each  chop  into  a  icnarate 
fried,  lie  fat  being  removed,  with  an  equal  quantity  of  veal  gravy,  and  when  quite  hot  remove  it  from  the  6re and  add  some  lemon-juice  or  strong  vinegar.  They  may  likewise  be  eaten  with  whole  caper.,  with  .ome  of the  vinegar  In  which  they  are  preserved,  witli  a  little  cayenne. 

ScnsECT.  4.  —  Lamb. 

4993.  Leg  of  Iamb  boiled.  —  Cover  it  with  cold  water,  and  when  it  boils  scum  it.  When 
the  scum  ceases  to  rise,  set  the  kettle  to  keep  it  only  gently  simmering  for  an  hour  and  a  half 
or  two  hours,  according  to  the  size.  It  may  be  served  with  parsley,  or  with  gooseberry 
sauce  and  spinach,  brocoli,  or  cauliflower.  The  loin  is  sometimes  cut  into  chops,  fried, 
and  put  on  the  dish,  round  the  boiled  leg,  garnished  plentifully  with  crisp  parsley. 

4994.  Leg  of  lamb  stewed.  —  Put  it  into  a  stew-pan  and  cover  it  with  mutton  gravy,  a 
bimch  of  sweet  herbs,  some  pepper,  salt,  and  beaten  mace ;  stew  gently  for  three  quarters 
of  an  hour.  Pour  out  the  liquor  and  cover  the  meat  close  to  keep  it  hot,  while  the  gravy 
is  prepared  by  straining  it,  thickening  it  with  flour  and  butter,  and  flavouring  it  whh 
mushroom  catsup  or  a  few  mushrooms,  as  well  as  some  lemon-juice ;  the  whole  boiled 
together,  must  be  poured  over  the  lamb  when  it  is  dished. 

4995.  Lamb  chops  stewed  with  cucumbers.  —  Fry  the  chops  of  a  light  brown,  and  stew 
them  for  half  an  hour  in  good  gravy  ;  thicken  and  flavour  the  gravy,  and  add  to  it  some 
cucumbers  thickly  sliced,  and  previously  stewed.  Boil  them  up  together,  and  put  the 
cucumbers  first  on  the  dish,  the  chops  on  them. 

4996.  Roasted  lamb. — Either  quarter  of  lamb  in  roasting  is  papered,  and  fre- 
quently basted  with  beef  suet  or  beef  dripping  until  an  hour  before  it  is  to  served,  when 

the  paper  must  be  removed,  and  the  meat  basted  with  butter,  and  afterwards  frosted. 
Neither  lamb  nor  veal  is  agreeable  when  under  done  ;  neither  should  be  taken  from  the 
fire,  until  the  gravy  which  drops  from  it  appears  perfectly  colourless.  The  time  for 
roasting  a  fore  quarter  of  10  lbs.  weight  will  be  two  hours.  A  hind  quarter  of  the  same 
weight,  two  and  a  half  hours.  The  fore  quarter  may  be  improved  by  the  cook  cutting  oflF 
the  shoulder  and  lifting  it  up  with  a  fork,  throwing  underneath  it  some  pepper,  salt,  a 
small  slice  of  butter,  and  a  squeeze  of  the  juice  of  lemon  or  Seville  orange  ;  then  neatly 
replacing  it.  Roasted  lamb  is  served  with  green  mint  sauce  and  salads  ;  also  asparagus, 
peas,  and  spinach  are  considered  as  its  suitable  accompanying  vegetables. 

4997.  Broiled  shonliicr  of  lamb.  —  First  roast  the  shoulder  till  it  is  more  than  half  done,  and  let  it  become 
quite  cold  ;  then  score  it  to  the  bone,  especially  in  the  thicker  parts.  If  it  were  scored  while  hot,  all  the 
gravy  would  be  discharged,  and  the  dish  rendered  dry  and  insipid.  Mix  up  some  butter  with  the  yolk  of  a 
raw  egg,  chopjied  parsley,  and  a  little  black  and  cayenne  pepper,  with  a  toa-spoonful  of  soy,  and  introduce  this 
into  tlie  parts  that  have  been  scored.  Place  it  on  the  gridiron  over  a  clear  fire,  and  allow  each  side  about  a 
quarter  of  an  hour.  When  in  the  dish,  have  ready  two  pickled  cucumbers  coarsely  chopped,  and  a  table-spoonful 
of  whole  capers  ;  strew  these  equally  over  the  lamb,  and  at  the  same  time  pour  over  it  the  following  sauce. 
Incorporate  some  butter  and  flour  over  the  fire  till  it  acquires  a  fine  brown,  work  into  it  a  minced  eschalot, 
and  moisten  it  with  strong  gravy.   When  it  has  acquired  the  proper  consistence  it  is  finished. 

4998.  Lamb  chops  from  the  loin.  —  Trim  them  neatly,  and  season  them  with  very  little 
pepper  ;  add  to  some  grated  bread  marjoram,  thyme,  parsley,  and  lemon-peel,  all  finely 
chopped  ;  having  wetted  the  chops  with  the  yolk  of  egg,  cover  them  with  these  mixed, 
and  fry  them  in  butter  of  a  light  brown.  On  serving  the  chops,  garnish  them  with  crisp 

parslej-. 
SuBSECT.  5. — Pork. 

4999.  Boiled  porh.  —  If  a  leg  of  pork  is  bought  ready  salted,  observe  whether  the 
knuckle  is  slit ;  if  it  be,  the  "  Cook's  Oracle  "  warns  against  purchasing  it,  as  in  all  pro- 

bability the  juices  of  the  meat  will  thereby  have  escaped  into  the  pickle. 
Pork  requires  a  fuller  allowance  of  fire  in  cooking  than  anj'  other  meat ;  if  underdone, 

it  is  disagreeable  and  unwholesome.  After  boiling  it,  according  to  the  allowance  of  a 
quarter  of  an  hour's  time  to  a  pound  of  meat,  allow  a  full  half  hour  beyond  that  time.  If 
the  pork  be  allowed  to  soak  in  cold  water  for  half  an  hour  before  it  is  put  into  the  kettle, 
its  colour  will  be  improved.  The  boiling  should  be  moderate  ;  fast  boiling  hardens  it. 
When  the  meat  is  taken  out  of  the  kettle,  it  should  be  laid  on  a  dish,  that  all  particles 
adhering  to  it  may  be  scraped  olf ;  it  must  then  be  removed  to  a  hot  dish,  and  served 
with  pease  pudding,  parsnips,  or  mashed  potatoes. 

Pease  pudding  is  considered  to  be  a  very  old-fashioned  accompaniment  of  boiled  pork, 
but  it  is  one  more  generally  liked  than  any  other. 

There  arc  many  other  parts  of  porkers  which  are  salted  and  boilei;  the  hand,  the 
flank,  and  the  neck. 

5000.  Roa.ited  leg  of  pork.  —  A  leg  of  eight  pounds  will  require  about  three  hours 

roasting.  Score  the  skin  in  narrow  stripes,  and,  if  approved,  transversely  also  ;  stuff 
the  knuckle  with  sage,  onion  (minced  small),  grated  bread,  and  a  seasoning  of  pepper 
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and  salt ;  rub  some  salad  oil  over  the  skin  with  a  brush  or  feather,  and  do  not  at  first 
put  it  too  near  the  fire,  which  would  blister  the  skin.  The  crackle,  as  the  roasted  skin  is 
called,  should  he  crisp  and  brown  :  the  oil  will  cause  this  crispness,  and  give  the  crackle 
a  better  colour  than  if  dripping  were  used  as  a  basting.  Apple  sauce  is  uniformly  served 
with  roasted  pork. 

Roasted  loin,  neck,  and  sparerib  are  dressed  as  the  last 
5001.  Roasted griskin.  —  In  a  griskin  there  are  several  nice  pieces,  but  also  some  that  are  hard  and  dry; 

therefore,  instead  of  roasting  it  Tilte  the  spare  rib,  boil  it  up  quickly  in  water  sufficient  to  cover  it.  As  soon 
as  it  boils  take  it  out.  dry  it  carefully,  rub  butter  over  it,  fiour  it  well,  and  put  it  into  a  Dutch  oven  before  a 
brisk  fire  ;  a  few  minutes  will  brown  it,  when  serve  it  with  apple-sauce,  like  other  roasted  pork. 

fM\'l.  Rolled  pork  Bone  a  neck  of  pork  ;  have  in  readiness  a  forcemeat  of  chopped  sage,  bread-crumbs, 
allspice,  salt,  and  pepper  ;  put  this  forcemeat  within  the  meat,  and  roll  it  up  lightly.  Roast  it  gently,  putting 
it  at  first  some  distance  from  the  fire  ;  froth  it  with  butter  and  flour  a  few  minutes  before  it  is  served. 

5003!  Purk  chops.  —  Take  some  chops  from  the  loin  or  neck  of  pork  ;  after  peppering 
broil  them,  turning  them  frequently.  WTien  nearly  done,  throw  a  little  salt  on  them,  and 
rub  on  some  butter.  If  eaten  in  perfection,  it  must  be  immediately  on  their  being  taken 
from  the  gridiron. 

5004.  Broiled  blade-bone.  —  This  is  taken  from  a  bacon  pig  :  it  is  generally  broiled,  as 
above  described,  but  is  seasoned  with  a  tea-spoonful  of  made  mustard,  as  well  as  with 
pepper  and  salt. 

5005.  To  roast  a  porker's  head.  —  Choose  a  fine  head,  clean  it  well,  and  stuff  it  with 
sage  and  bread  ;  tie  it  up  tight,  roast  it  like  a  young  sucking  pig,  and  serve  it  with  the 
same  kind  of  sauce. 

50S6.  To  cook  a  surhing  pig  Let  the  pig  be,  if  possible,  fresh  killed;  after  the  first  day  it  loses  every 
hour  it  is  kept  some  of  the  firmness  and  flavour  of  the  meat.  Baked  sucking  pig  is  better  than  roasted, 
because  every  part  is  then  equally  done  ;  but  if  it  be  inconvenient  to  bake  it,  then  it  will  be  requisite,  while 
roasting  it,  to  shelter  for  a  time  the  middle  part  from  the  fire.  A  pig-iron  hung  before  the  middle  of  the 
bars,  and  the  fire  kept  fiercest  at  the  sides,  will  be  the  best  protection  ;  or  if  a  pig-iron  be  not  at  hand,  a 
common  fiat  iron  may  be  used  as  a  substitute.  For  sinjjing.  take  five  ounces  of  grated  stale  bread,  two 
ounces  of  powdered  sage,  and  a  large  onion  chopped  fine  ;  season  these  with  pepper  and  salt,  and  mix  them 
together  with  an  egg.  .\fter  filling  the  inside  with  this  stufiing,  sew  it  up,  and  lay  it  before  a  clear  brisk 
fire  ;  baste  it  with  salatl  oil.  Remove  the  pig-iron  from  the  centre  when  about  half  done.  According  to  the 
size  and  age,  a  sucking  pig  requires  to  be  roasted  an  hour  and  a  quarter  or  an  hour  and  a  half.  Before 
taking  it  from  the  fire,  cut  off  the  hejd,  and  divide  it  into  two  parts  ;  cut  also  the  body  down  the  middle  into 
two  parts  ;  chop  the  brains  and  some  boiled  sage-leaves  finely  ;  mix  them  with  either  veal  or  beef  gravy. 
Lay  the  two  sides  of  the  pig  back  to  back  on  the  dish,  and  garnish  the  sides  and  ends  of  the  dish  witli  the 
split  head  and  the  two  ears.    Serve  the  gravy  in  a  tureen. 

5007.  Fork  sausages.  —  Sausages  are  made  from  a  bacon  pig.  In  making  sausage 
meat,  the  art  consists  in  chopping  it  finely,  and  in  flavouring  it  agreeably  with  a  mixture 
of  crumbled  sage  leaves,  pepper,  and  salt.  If  the  meat  so  chopped  be  not  put  into  the 
skins  taken  from  the  pigs,  it  may  be  potted  down  in  a  jar  and  covered.  When  any  part 
is  to  be  used,  it  must  be  rolled  up  in  balls  and  fried  in  butter.  Pork  sausages  are  usually 
served  with  roast  fowl  or  turkey ;  if  alone,  they  are  sent  up  on  a  toast,  on  mashed 
potatoes,  or  on  stewed  red  cabbage. 

5no8.  Oxford  sausages  Chop  small  a  pound  of  lean  pork,  with  an  equal  quantity  of  veal,  and  three 
quarters  of  a  pound  of  beef  suet.  Steep  in  water  a  penny  roll,  and,  with  sage,  pepper,  and  salt,  mix  it  with 
the  mince  ;  roll  it  in  b.alls  and  fry  them  of  a  light  brown,  or  inclose  some  of  it  in  a  light  paste  in  the  form  of 
pufis,  which  must  be  baked. 

5009.  Chawt,  or  pig's  cheek  -Cut  off  the  snout,  clean  the  head,  and  divide  it ;  take  out  eyes  and  brains, and  sprinkle  the  head  with  salt:  let  it  drain  for  twenty-four  hours.  Mix  to  half  a  pound  of  salt  half  an 
ounce  of  saltpetre,  and  rub  the  head  with  it.  Let  it  lie  in  this  pickle  for  eight  or  ten  days,  rubbing  it  for 
the  first  few  days,  and  turning  it  dally  afterwards.  It  m.ay  then  be  cooked,  or  hung  up  near  a  hot  chimney  to 
dry,  or  smoked  as  bacon.  Before  it  is  cooked,  it  should  be  soaked  in  water  for  some  hours;  provided  it 
h.as  been  dried,  otherwise  it  will  not  require  it.  An  hour  and  a  half  of  slow  boiling  will  be  sufficient  to cook  it. 

5010.  Ham,  to  boil.  —  If  a  ham  be  highly  dried,  it  will  require  twelve  hours  soaking  in 
cold  water  ;  then  scrape  it  with  a  knife  till  clean  and  free  from  rust.  Set  it  on  in  cold 
water,  and  after  it  boils,  and  the  scum  has  been  removed,  let  it  simmer  for  four  or  five 
hours.  When  boiled,  the  skin  must  be  peeled  off  and  the  ham  be  glazed,  or  have 
raspings  of  bread  sifted  over  it. 

501 1.  To  boil  bacon.  —  If  highly  dripd,  soak  it  for  an  hour  or  two,  changing  the  water 
once  ;  then  pare  off  the  rusty  parts,  and  trim  it  on  the  under  side  ;  scrape  the  rind  clean, 
put  it  into  the  pot,  cover  it  with  cold  water,  and  boil  it  gently  for  an  hour,  —  if  more  than 
three  pounds  in  size,  an  hour  and  a  half  Remove  the  skin  before  it  is  dished,  .sprinkle 
over  it  some  rasped  crust  of  bread,  and  put  it  for  a  few  minutes  before  the  fire. 

SuBSECT.  6.  —  Venison. 

5012.  Haunch  of  venison,  roasted.  —  One  of  buck  venison,  weighing  from  twenty  to 
twenty-five  pounds,  will  require  four  hours  and  a  half  roasting  ;  doc  venison,  weighing 
from  fifteen  to  eigiiteen  pounds,  three  hours  and  a  half  :  it  is  better  to  have  it  under  than 
overdone.  To  preserve  the  fat,  cover  the  haunch,  especially  where  the  fat  lies,  with 
white  paper,  buttered,  and  over  this  lay  a  paste  of  flour  spread  upon  coar.se  paper,  pre- 

viously rubbed  with  dripping  to  prevent  it  being  scorched.    Fasten  this  last  covering 
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over  the  whole  of  the  haunch  with  string  ;  baste  the  joint  as  soon  as  it  becomes  warm, 
and  continue  to  do  so,  that  the  covering  may  not  take  fire.  About  twenty  minutes 
before  it  is  done,  cut  away  the  strings  and  remove  the  covering ;  empty  the  dripping-pan from  the  first  bastings,  and  put  some  butter  into  it,  to  baste  the  haunch  with  after  it  lias 
been  lightly  dredged  with  flour.  Garnish  the  knuckle  with  white  paper  cut  with  a  ruflBe. 
Serve  it  with  unseasoned  mutton  gravy  and  currant  jelly,  either  cold  or  melted  over  the 
fire,  and  send  up  in  a  tureen.    In  the  autumn,  French  beans  are  served  with  venison. 

5013.  Neck  or  shoulder  of  venison,  roasted.  — These  having  less  fat  than  the  haunch  to 
be  preserved,  they  need  not  be  covered  with  paper,  and  they  require  less  time  before 
the  fire.  When  a  spit  is  used,  pass  three  small  skewers  through  the  neck,  that  the  spit 
may  be  passed  on  the  outside  instead  of  through  the  joint. 

5014.  stewed  vejiison — Bone  anil  bent  a  shoulder  of  venison  in  order  to  make  it  tender.  Soak  some  slices 
of  mutton  fat  for  a  few  hours  in  port  wine,  and  lay  them  on  the  under  side  of  the  shoulder.  Spfinkle  on 
thorn  some  pepper  md  fniely  powdered  allspice.  Then  roll  up  the  shoulder  with  the  slices  within,  and  tic  it 
tightly  together.  Put  it  into  a  small  stew-pan,  ,ind  cover  it  with  a  weal;  mutton  or  beef  broth,  and  half  a 
pint  of  port  wine.  Cover  it  closely,  and  simmer  it  as  slowly  as  possible  for  four  hours.  When  done,  open  it, 
and  lay  the  meat  flat  on  a  dish.  Strain  the  gravy  over  it,  and  serve  it  with  curraut  jelly  sauce.  Very  fat venison  should  not  be  thus  dressed,  but  in  some  mode  less  rich. 

5015.  Hashed  venison —  Cut  into  slices  underdone  venison,  and  nut  them  into  a  stew-pan.  Roll  up  half  a 
pound  of  fresh  butter  in  flour,  and  put  it  with  two  eschalots,  finely  chopped,  into  another  stew-pan  over  a  slow 
fire  for  about  ten  minutes.  Then  add  to  it  half  a  pint  of  port  wine,  a  pint  of  veal  stock,  and  some  venison 
gravy;  lemon-peel,  salt,  cayenne,  and  one  squeeze  of  lemon-juice.  Boil  all  these  together  for  a  quarter  of 
an  hour,  and  put  it  to  the  slices  of  venison.  Simmer  the  whole  together  for  ten  minutes,  when  it  will  be 
ready  to  serve. 

SOIG.  Venison  chops  Divide  a  neck  of  venison  into  chops,  trimming  and  boning  them.  Of  the  bones  make 
gravy.  Try  the  chops  ofa  lightbrown,  and  put  them,  when  dune,  on  a  hot  dish,  while  a  gravy  is  made  for 
them  in  the  i>an,  consisting  ofa  few  spoonfuls  of  that  made  from  the  bones,  with  an  ounce  of  butter  rolled 
in  flour.  Stir  this  all  together  in  the  pan  until  it  becomes  brown  .ind  begins  to  thicken.  Add  to  it  half  a 
pound  of  sifted  loaf  sugar,  a  wine-glass  of  port,  and  a  squeeze  of  lemon-juice.  Made  hot  in  the  pan,  and  of 
the  consistency  of  cream,  it  is  poured  over  the  cliops  and  served. 

Sect.  II. 

POULTRY  AND  GAME. 

SuBSECT  1 .  —  Poultry. 

5017.  Boiled  fowls.  —  Choose  white-legged  fowls  for  boiling.  Poultry  loses  weight  in  ■. 
boiling,  owing  to  the  boiling  water  extracting  from  them  a  considerable  portion  of  nu- 

tritious matter.  For  this  reason,  put  no  more  water  to  them  than  will  barely  cover  them. 
If  they  are  boiled  in  veal  stock,  the  nutriment  extracted  from  them  wUl  be  less  than  if 
boiled  simply  in  water.  The  veal  broth  gains  something  in  strength,  and  may  be  after- 

wards employed  as  soup  or  stock.  Never  boil  poultry  in  cloths  ;  prefer  to  secure  their 
good  appearance  by  carefully  scumming.  Accompaniments  of  boiled  fowl :  ham,  bacon, 
tongue,  and  turnips  ;  oyster  sauce,  parsley  and  butter,  or  liver  sauce. 

5018.  lioasted  fowls. —  The  art  of  roasting  poultry  in  perfection  depends  much  on  the 
management  of  the  fire.  If  the  fowls  are  placed  too  near,  they  wUl  be  scorched  and 
blistered,  which  lets  out  the  natural  gravy,  and  leaves  them  dry  and  insipid.  Put  buttered 
paper  over  the  breasts,  which  is  to  be  removed  before  they  are  done,  that  they  may  ac- 

quire a  fine  brown.  Baste  them  with  butter  as  soon  as  they  are  put  down.  Roasted  fowls 
require  gravy.    By  some  they  are  eaten  with  egg  sauce. 

5019.  Fotvlsroasted  in  batter. — Bone  the  fowls,  and  stuff  them  with  a  ragout,  and  their 
breasts  with  a  force,  lard  or  not;  or  simply  roast  the  fowls,  without  forcing  or  larding. 
Put  the  boiled  gizzard  and  blanched  liver  under  each  wing;  they  should  not  be  papered, 

as  they  must  be  brown.  "When  half  roasted,  baste  them  with  batter  till  a  surface  is formed  of  nearly  an  inch  in  thickness.  When  crisp  and  brown,  serve  them  on  a  sauce 

piquant. 
5020.  Broiled  fowl  with  mmhrooms  Slit  the  fowl  down  the  back  ;  and,  in  the  thicker  parts,  as  the  thighs 

and  breast,  score  it  to  the  bone,  that  it  may  be  equally  done.  Brush  over  the  inside  and  places  where  it  is 
scored  with  some  catsup  ;  then  pepper  it  and  broil  it  over  a  clear  fire.  When  it  is  done,  have  ready  the 
following  sauce  to  pour  over  it :  —  Melt  some  butter  and  flour,  and  when  it  becomes  of  a  fine  brown,  moi.^ten 
it  with  a  spoonful  of  veal  consommt,  and  two  spoonfuls  of  cream  or  milk  :  work  it  well  together,  .add  a  little 
cayenne  ;  and  a  couple  of  minutes  before  you  remove  it  from  the  fire,  put  in  the  pickled  button  mushrooms. 
Lemon,  if  approved,  may  be  added  at  table.  Instead  of  the  mushrooms,  some  persons  substitute  capers  put whole  into  the  sauce. 

5021.  Boiled  turkey.  —  The  same  directions  as  for  boiling  fowls  apply  to  this  bird,  and 
it  will  only  be  necessary  to  show  how  to  prepare  the  forcemeat  with  which  it  is  to  be 
stuffed.  Beat  in  a  mortar  a  slice  of  ham  that  has  been  boiled,  fat  and  lean  together,  or 

slices  of  boiled  tongue  pared  with  some  of  the  fat  and  kernels ;  pound  them  into  a  smooth 
paste  ;  scald  some  crumbs  of  bread  with  hot  milk,  and  afterwards  drain  the  milk  entirely 

from  it ;  add  chopped  jKirsley,  a  little  eschalot,  and  some  grated  lemon-peel,  pepper,  and 
salt.  Incorporate  all  these  well  together,  with  the  yolk  of  one  egg  and  the  whites  of 
nearly  two.  Introduce  this  stufRug  under  the  skin  of  the  breast,  and  confine  it  from 
passing  out.    Prepared  in  this  manner,  it  will  not  crumble  when  brought  to  table,  but  cut 
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fii-m.  Boil  it  for  an  horn-  and  a  half,  or  two  hours,  according  to  the  size.  The  usual 
accompanying  dishes  ai-e,  —  ham  or  tongue,  oyster,  celery,  or  liver  sauces. 

5022.  Boasted  turkey.  —  The  same  directions  as  for  roasting  fowls  apply  to  turkey.  For 
the  previous  management,  let  it  be  emptied  and  picked  a  few  hours  after  it  is  killed,  and 
introduce  into  the  belly  some  parings  of  fresh  truffles,  or  dried,  if  the  fresh  are  not  to  be 
procured ;  afterwards  stuff  the  belly  with  clean  hay,  and  let  the  turkey  hang  by  the  legs 
for  a  week  before  it  is  dressed.  When  the  hay  is  withdrawn,  collect  the  trufSe  parings, 
and  wash  them  in  warm  water,  and  put  a  portion  of  them  to  stew  in  the  gravy  that  is 
sent  up  with  the  turkey.  For  the  stuffing,  sausage-meat,  beat  together  with  yolk  of  egg, 
is  most  proper,  or,  if  you  prefer  it,  the  same  as  directed  for  boiled  turkey.  According  to 
the  size,  roast  from  an  hour  to  an  hour  and  a  half.  Serve  with  gravy  and  bread  sauce  in 
tureens,  sausages,  ham,  &c. 

Anolher  way.  —  If  a  turkey  be  large  and  coarse,  cut  off  the  legs  below  the  knee,  take  off  the  head,  cook 
the  gizzard  entirely,  and  blanch  the  liver  if  not  larded.  Rub  the  breast  with  lemon-juice  and  cover  it  with 
slices  of  peeled  leroon  ;  over  these  lay  slices  of  bacon.  Wrap  the  turkey  in  paper,  and  prepare  a  clear  brisk 
fire,  to  which  lay  the  turkey,  though  not  too  near  till  heated  through,  then  bring  it  nearer.  Heniove  tlie 
paper  and  coverings  a  quarter  of  an  hour  before  it  is  done  ;  brown  it  highly  and  frost  it.  Dish  it  over  plain 
gravy  into  which  a  slight  flavour  of  garlic  has  been  given.  Garnish  with  Bologna  sausages,  and  with  curled 
bacon,  cresses,  lemon,  &c. 

5023.  Boiled  goose.  —  Singe  a  goose  well,  pour  over  it  a  quart  of  boiling  milk  ;  let  it 
lie  in  this  a  whole  night ;  take  it  out  and  dry  it  well ;  cut  into  small  pieces  a  large  onion 
and  some  sage  ;  put  it  into  the  goose,  and  close  the  openings  in  the  usual  way.  Put  it 
into  a  pot  of  cold  water,  let  it  boil  gently  for  an  hour,  covered  very  close.  Serve  with 
onion  sauce. 

5024.  Green  goose  roasted.  —  This  is  not  stuffed  as  the  Michaelmas  goose  with  sage  and 
onion,  but  has  merely  some  pepper,  salt,  and  a  lump  of  butter  put  into  the  inside.  Baste 
it  with  butter,  and  froth  it  well.  Serve  with  a  good  gravy  in  the  dish,  and  a  green  sauce 
in  a  tureen.    Three  quarters  of  an  hour  is  sufficient  time  for  roasting  it. 

5025.  Roasted  goose.  —  Let  it  be  stuffed  with  sage  and  onion,  finely  minced  and  well 
peppered.  Roast  it  with  an  equal  fire,  and  when  the  fat  begins  to  drop  it  will  only  re- 

quire occasional  basting.  Send  up  good  gravy  free  from  fat,  and  also  a  sauce  composed 
of  two  tea-spoonfuls  of  fresh-made  mustard,  half  a  tea-spoonful  of  salt,  sufficient  cayenne, 
and  a  large  glassful  of  port  wine. 

5026.  To  roast  ducks.  —  For  the  stuffing,  boil  together  one  ounce  of  onion,  and  half  an 
ounce  of  green  sage ;  chop  them  very  small,  and  mix  them  with  a  breakfast-cupful  of 
bread  crumbs,  with  butter  about  the  size  of  a  walnut,  and  a  little  black  pepper  and  salt. 
Bind  these  together  with  the  yolk  of  an  egg,  and  stulf  with  the  mixture  one  of  the  ducks 
about  to  be  cooked.  There  are  many  persons  who  object  to  the  flavour  of  onions. 
The  time  for  roasting  ducks  must  be  varied,  according  to  their  size,  from  lialf  to  three 
quarters  of  an  hour.  The  feet  crisply  roasted  are  considered  by  some  persons  as  dainties. 
A  good  meat  gi'avy  in  one  tureen,  and  sage  and  onion  sauce  in  another,  are  usually  served 
with  ducks,  as  well  as  green  peas. 

Roasted  ducklings  are  never  stuffed  with  sage  and  onion,  but  are  roasted  from  a  quarter  of  an  hour  to 
twenty  minutes,  during  which  time  they  ought  to  be  carefully  basted  with  butter  and  frothed. 

5027.  Pigeons.  —  Roasted  pigeons  requu-e  a  brisk  fire,  and  to  be  well  done,  but  still  to 
afford  gravy  when  cut  into.  Let  them  be  roasted  with  stuffing  in  the  belly,  prepared  in 
the  following  manner  :  Take  the  hearts  and  livers  of  the  pigeons  and  nearly  double  the 
quantity  of  the  fat  of  ham  or  bacon,  beat  them  in  a  mortar  to  a  smooth  paste ;  moisten 
some  crumb  of  bread  with  milk,  and  press  out  the  milk  through  a  napkin  ;  add  chopped 
parsley,  gi-ated  lemon-peel,  black  pepper,  and  salt ;  unite  these  with  white  and  yolk  of  egg 
beat  together,  divide  this  into  equal  portions,  and  stuff  the  pigeons.  As  these  birds 
possess  hardly  any  fat,  they  are  to  be  often  basted  with  butter  while  roasting.  For  sauce 
to  them,  melt  some  butter  with  a  little  flom-,  moisten  with  veal  consomme,  and  stir  in 
some  chopped  parsley ;  pour  this  over  the  pigeons,  previously  sprinkling  them  with  a 
little  salt.    The  same  sauce  is  used  for  broiled  pigeons. 

.5028.  Broiled  pigeons.  —  Clean  the  pigeons  well,  split  the  backs,  pepper  and  salt  them  ; 
broil  them  quickly  over  a  clear  fire,  and  pour  over  them  a  sauce  of  stewed  or  pickled 
mushrooms  in  melted  butter.    Serve  them  as  hot  as  possible. 

5029.  Stewed  pigeons.  —  Make  a  stuffing  with  pigeon  livers  parboiled  and  bruised  in  a 
mortar ;  add  to  them  bread-crumbs,  butter,  pepper,  salt,  pounded  cloves,  parsley,  sweet 
herbs  chopped  small,  and  the  yolk  of  an  egg ;  fill  the  pigeons  and  tie  them  up  at  both 
ends.  Half  roast  or  fry  them;  put  them  into  good  gravy  or  beef  broth,  with  an  onion 
stuck  with  cloves,  a  bunch  of  sweet  herbs,  and  a  slice  of  lemon.  Let  them  stew  very 
gently  for  twenty  minutes  ;  strain  the  same  and  .skim  off  the  fat ;  add  to  it  pickled  mush- 

rooms, hard  yolk  of  egg  balls,  and  forcemeat  balls.  Larding  the  pigeons  improves tliem. 

I 
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Sdbsect.  2  Wild  Birds  and  Game. 

5030.  Wild  birds,  being  less  fat  than  domestic  fowls,  require  more  copious  and  frequent 
basting  with  fresh  butter.  Also,  after  they  are  killed,  they  require  longer  keeping.  When 
the  colour  of  a  bird  begins  to  change  near  the  vent  it  is  time  to  dress  it. 

5031.  In  roasting  pheasants  or  partridges,  make  a  clear  fire,  but  not  too  fierce.  Thirty 
minutes  will  be  a  sufficient  time  for  a  young  bird  to  roast ;  forty,  or  even  fifty,  for  a  full- 
grown  pheasant,  and  twenty  for  partridges.  Game  is  spoiled  if  over  done.  As  an  im- 

provement to  tlie  flavour  of  pheasant,  "  The  Cook's  Oracle  "  recommends  a  piece  of  beef 
steak  to  be  inclosed  in  it,  and  roasted  with  it.  Serve  both  pheasant  and  partridge  with  a 
clear  brown  gravy  of  beef,  and  with  bread  sauce. 

5032.  Broiled  partridges.  —  Partridges  broiled  are  quickly  done,  and  are  excellent.  Cut 
them  in  half,  and  trim  them  neatly.  Dip  tbem  in  butter  melted  previouslj',  and  cover 
them  thickly  with  bread-crumbs.  About  a  quarter  of  an  hour  before  they  will  be  wanted 
broil  them  over  a  clear  brisk  fire,  and  serve  them  with  sauce  a  la  Diahle.    See  "  Sauces." 

5033.  Moor  giiini\  grouse,  and  black  cock  are  all  dres.sed  like  partridges.  The  black  cock  will  require  as 
long  a  time  roasting  as  tlie  pheasant ;  moor  game  and  grouse,  as  tlie  partridge.  Serve  them  with  currant 
jelly  and  I'ricd  bread-crumbs. 5034.  IVuodcocks  are  never  drawn  ;  and  the  entrails  add  much  to  the  flavour  of  the  bird.  Cut  as  many 
slices  of  bread  as  thure  are  birds,  and  toast  or  fry  them  of  a  delicate  brown.  Put  them  in  the  dripping-pan 
un<liT  tlie  birds,  so  as  to  catch  the  "  trail  "  which,  as  the  roasting  proceeds,  drops  from  them.  Roast  them  for twenty  minutes,  and  baste  and  froth  them  with  butter  and  Hour.  Put  the  toast  on  a  liot  dish,  and  lay  the 
birds  ou  it.  Pour  a  very  little  but  good  gravy  in  the  dish  and  send  up  more  in  a  tureen.  Garnish  with lemon. 

6035.  Wild  ducks  should  be  stuffed  with  seasoned  sage  and  onion,  and  roasted  before  a  clear  fire,  and 
basted,  so  as  to  abound  with  red  gravy  ;  they  should  then  be  carved,  put  into  a  covered  silver  dish  heated 
witli  a  spirit  lanip,  and  gently  stewed  about  tive  minutes  in  strong  clear  gravy,  with  some  cayenne  pepper : 
an  instant  l)efore  the  lamp  is  blown  out  add  a  table-spoonful  of  lemon-juice.    Serve  it  up  very  hot. 

503(j.  Widgeons  and  leal  are  dressed  as  wild  duck,  but  require  less  time  in  roasting  ;  not  more  than  ten 
minutes  for  the  widgeon,  nor  more  than  seven  or  eight  for  teal.  Pour  a  good  gravy  over  widgeons,  and  serve 
with  eschalot  sauce  in  a  tureen. 

5037.  Snipes  dift'er  little  from  woodcocks  except  in  size :  they  are  dressed  in  the  same  way,  but  require  about five  or  seven  minutes  less  in  roasting.    Serve  with  orange  gravy  sauce. 
5038.  Larks  and  plovers  l  equire  simply  to  be  roasted  on  a  small  bird  spit,  and  to  be  served  up  with  gra\y 

and  fried  bread-crumbs. 

5039.  Roasted  hare.  —  A  hare  is  dry  meat,  requiring  abundance  of  stuffing,  gravy,  and 
sauce  to  render  it  palatable.  But  the  common  practice  of  soaking  in  warm  water  previous 
to  dressing  it  is  injudicious.  Prepare  the  stuffing  in  the  following  manner  :  parboil  the 
liver  in  a  little  salt  and  water,  and  beat  it  in  a  mortar  with  a  slice  of  fat  ham  boiled. 
When  beaten  to  a  smooth  paste,  add  some  bread-crumbs,  chopped  parsley,  thynie,  and 
marjoram,  grated  lemon-peel,  and  a  little  black  and  cayenne  pepper.  Incorporate  these 
with  an  egg  well  beaten.  Put  the  whole  within  the  bodj'  of  the  hare,  and  sew  up  the 
skin.  When  the  hare  is  laid  to  the  fire,  put  into  the  dripping-pan  three  pints  of  milk,  and 
constantly  baste  the  hare  with  it  for  three  quarters  of  an  hour.  The  rest  of  the  time 
baste  it  with  butter ;  and  before  it  is  taken  up,  froth  it  highly,  by  dredging  it  with  flour, 
and  basting  it  a  few  times  longer.  It  will  require  an  hour  and  a  half  s  roasting,  unless  it 
be  very  small.    Serve  it  with  gravy  and  melted  currant  jelly. 

50-10.  Babbits  boiled.  —  Put  them  into  a  pan  of  warm  water  for  ten  minutes  ;  then 
boil  them  for  twenty  minutes,  or  half  an  hour  if  they  are  very  large  ;  if  they  appear  to 

be  old,  they  will  require  nearly  three  quarters  of  an  hour's  time  to  boil  them  sufficiently. 
Smother  them  with  white  onion  sauce,  and  with  the  liver  minced  garnish  the  dish,  unless 
the  liver  be  required  to  chop  up  and  mix  with  the  sauce. 

■Wl.  Rabbits  roasted.  —  Young  r.ibbits  will  require  to  roast  for  thirty  minutes;  old  ones  nearly  forty. 
They  are  stuffed  like  hare,  and  should  be  dredged  with  flour  and  basted  with  butter.  The  liver  boiled  ai;d 
chopped  with  parsley  must  be  put  into  melted  butter,  and  served  in  a  tureen. 

5042.  Rabbits  to  be  broiled  are  split  down  the  middle,  and  laid  flat  on  the  gridiron  ;  the  inside  being  pre- 
viously seasoned  with  pejipcr  and  salt.  Liver  and  parsley,  and  butter  sauce,  or  a  grill  sauce,  is  usually  served 

with  them.    Part  of  the  liver  is  sometimes  removed  to  garnish  the  dish  alteruatcly  with  slices  of  lemon. 

Sect.  III. 
FISH. 

S0BSECT.  1  Sea  Fish. 

5043.  Boiling  tnrbot.  —  M.  Ude  says,  "  I  have  ascertained,  by  many  years'  observa- 
tion, that  a  turbot  kept  two  or  three  days  is  better  than  a  very  fresh  one."  If  it  is 

to  be  kept,  let  it  be  drawn,  washed,  rubbed  lightly  with  salt,  and  laid  on  ice  or  sand  in  a 
cool  place.  An  hour  before  it  is  to  be  dressed,  soak  it  in  water  with  some  salt  in  it. 
Score  the  skin  across  the  thickest  part  of  the  back,  to  prevent  it  breaking  on  the  breast, 
which  will  happen,  if  this  precaution  be  not  observed,  by  the  swelling  of  the  fish.  .  Put 
into  a  fish-kettle  of  cold  water  a  large  handful  of  salt,  lay  the  fish  on  a  drainer  in  it. 
When  coming  to  a  boil,  skim  it,  and  afterwards  set  the  kettle  on  the  side  of  the  fire  to 

boil  as  gently  as  possible  from  15  to  20  minutes.  Fast  boiling  w'xW  break  the  fish  to pieces.    This  allowance  of  time  is  for  a  fisli  weighing  from  8  to  9  lbs.    Rub  through  a 
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hair  sieve  a  little  of  the  inside  red  coral  spawn  of  the  lobster,  to  sprinkle  over  the  fish 

after  it  is  dished.  Have  a  fish  napkin  properly  arranged  on  the  fish  drainer,  and  care- 

fully dish  the  fish.  Garnish  it  with  slices  of  lemion  and  finely-scraped  horse-radish. 
Serve  with  lobster  sauce.  Turbots  are  sometimes  garnished  -with  fried  smelts,  or  fried 
gudgeons,  laid  so  as  to  form  a  fringe  round  the  turbot.  A  sole  cut  into  strips  and  fried 
is  also  occasionally  served  with  turbot. 

5044.  A  turbot  kettle  should  be  24  or  25  inches  long,  22  wide,  and  9  or  10  deep.  Fish 

requires  more  cooking  in  cold  than  in  hot  -weather. 
5045.  Broiled  turbot  It  is  both  difficult  and  inconvenient  to  broil  a  large  turbot.    A  small  one  succeeds 

much  better,  or  slices  of  a  large  one,  dut.iched  from  tlie  bone.  When  dressed  in  this  manner  it  must  be 
previously  marinated,  that  is,  so.iked  in  sweet  oil  with  salt  and  pepper.  The  broiling  should  be  conducted 
slowly  over  a  clear  fire.    It  may  be  served  up  with  chopped  capers  and  melted  butter,  or  with  Dutch  sauce. 

5046.  Brill  is  dressed  and  served  in  the  same  -way  as  boiled  turbot.  It  is  a  delicately 
flavoured  fish.  Any  other  mode  of  cooking  it  could  not  improve  its  flavour  ;  even  sauces, 
if  strong,  are  too  overpowering  accompaniments. 

5047.  CocTs  head  and  shoulders  should  be  tied  up  closely  and  put  into  cold  salt  and 

water  sufficient  to  cover  it  entirely.  It  will  require  from  fifteen  to  twenty  minutes' 
boiling,  or  longer  if  very  large.  Great  care  must  be  taken  to  serve  it  without  any  speck 
of  scum.  Garnish  it  with  horse-radish  and  wahaut  pickle,  and  with  the  melt,  roe,  and 
liver.  Fried  smelts  are  sometimes  added.  Oyster  or  shrimp  and  anchovy  sauce,  scoUops, 
and  scoUopped  oysters  are  sometimes  sent  up  with  it. 

."1048.  Crimped  cod  may  be  either  boiled,  fried,  or  broiled. 5049.  Baked  cod.  Open  and  clean  the  fish  well,  and  put  in  the  inside  a  stuffing  made  of  two  ounces  of 
beef  suet,  some  chopped  parsley,  and  sweet  herbs,  an  epg,  and  pepper  and  salt,  nutmeg  and  grated  lemon- 
peel.  Sew  up  the  fish  when  stuffed,  inclose  it  in  a  buttered  paper,  and  put  it  in  a  dish  into  the  oven  ;  baste  it 
occasionally,  while  baking,  with  melted  butter. 

6050.  Salted  cod  must  be  well  soaked  in  cold  water  for  one  or  two  nights  before  it  Is  used  ;  each  day  taking 
it  from  the  water  and  putting  it  into  a  cold  place.  The  Doggerbank  cod  are  reckoned  the  best.  They  cut 
into  large  flakes,  and  are  not  stringy  like  the  north  country  cod,  which  have  been  longer  salted.  Salted  cod 
must  be  put  into  a  kettle  with  cold  water,  and  simmered,  not  boiled.  If  the  water  boils,  the  fish  will  be  hard 
and  thready.  It  is  served  with  egg  sauce,  parsneps,  or  mashed  potatoes,  and  garnished  with  hard  boiled  eggs 
cut  in  quarters. 

5051.  Cod  sounds  boiled.  —  Soak  them  in  warm  water  half  an  hour,  then  scrape  and 
clean ;  and  if  to  be  dressed  white,  boil  them  in  milk  and  water  :  when  tender,  serve  them 

in  a  napkin  with  egg  sauce.    The  salt  must  not  be  much  soaked  out,  unless  for  a  ft-icassee. 
5052.  Cod  sounds  broiled.  —  Scald  them  in  hot  water,  and  rub  them  well  with  salt ;  pull 

ofi"  the  dirty  skin,  and  put  them  to  simmer  till  tender  ;  then  take  them  out,  flour  and  broil 
them.  While  this  is  being  done,  season  a  little  brown  gravy  with  pepper,  salt,  a  tea- 
spoonful  of  soy,  and  a  little  mustard.  Give  it  a  boil  with  a  bit  of  flour  and  butter,  and 
pour  it  over  the  sounds. 

5053.  Boiled  haddocks.  —  Put  them  into  cold  water  with  some  salt  in  it.  WJien  the 
water  begins  to  boil  draw  them  away  from  the  fire,  and  allow  them  to  simmer  for  ten 
minutes.  Strain  them  well  from  the  water,  and  serve  with  anchovy  sauce.  Garnish  with 
horse-radish  and  lemon. 

5054.  Fried  haddock.  —  Skin  the  fish,  and  cover  it  with  egg  and  bread-crumbs 
seasoned  with  salt  and  pepper.  The  pan  should  be  moderately  hot,  with  boiling  lard 
or  butter. 

SO.'iS.  Baked  haddock.  —  Fill  a  haddock  with  a  stuffing  of  bacon,  beef  suet,  sweet  herbs  chopped  fine,  bread- 
crumbs, and  an  egg  to  bind  these  Ingredients  together.  Chopped  oysters  and  a  tea-spoonful  of  anchovy 

catsup  will  improve  the  stuffing.  Sew  up  the  fish  ;  cover  it  with  bits  of  butter,  and  bake  it  for  half  an  hour. 
SO.'iC.  Whitings  are  often  used  when  fried  as  a  garnish  to  salmon  and  cod,  and  are  then  skinned,  curled,  with the  tail  entering  the  mouth,  and  fried  in  lard  or  butter.  If  they  form  a  dish  by  themselves,  they  are  served  with 

shrimp  sauce  or  anchovy  essence  in  melted  butter. 

5057.  Soles  boiled. — The  largest  soles  are  usually  chosen  for  boiling.  After  they  are 
well  cleaned,  rub  them  over  with  lemon-juice,  and  set  them  in  cold  salt  and  water  on  the 
fire.  When  they  begin  to  boil,  let  the  water  be  scummed,  then  simmer  them  only,  from 
ten  to  fifteen  minutes,  according  to  their  size.  Fish  should  be  boiled  till  the  meat 
separates  readily  from  the  bone,  and  has  lost  all  appearance  of  redness.  An  error  equally 
to  be  avoided  is  over-boiling  fish.  If  over-boiled,  a  sole  cuts  woolly,  and  has  in  fact  lost 
all  its  flavour.    Serve  it  with  anchovy  sauce,  and  garnish  with  parsley. 

5058.  Fried  soles.  —  There  is  a  considerable  art  in  frying  fish  properly.  The  great  secret 
consists  in  employing  sufficient  lard  or  oil,  and  also  in  not  exposing  the  pan  to  a  too  fierce 
fire,  which  turns  the  lard  brown  or  black.  Frying  is  best  conducted  over  charcoal.  Before 
the  soles  are  fried,  beat  up  two  eggs  with  a  little  salt ;  and  when  well  mixed,  rub  some  of 
this  over  them,  and  sift  on  them  some  bread-crumbs.  Fry  them  till  they  acquire  a  bright 
brown.  When  soles  arc  very  large  and  thick,  it  is  better  to  divide  them  into  two  or  three 
portions,  or  score  them  down  to  the  bone.  Proceed  in  the  same  manner  to  fry  whilinys 
(which  must  be  previously  skinned),  and  also  flounders,  smelts,  &c. 

■  .inriO.  Broiled  solo — They  must  be  previously  marinated,  or  soaked  In  s.il.id  oil,  with  some  salt  .-md  pepper, and  then  broiled  over  a  clear  fire.  \\  hen  drciised  thus,  they  should  be  served  with  .mchovy  sauce,  which  it 
prepared  in  the  following  manner :  — 
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5060.  Stewed  soles.  —  1  ake  tlie  fillets  of  Boles  (the  Hoshy  parts  on  both  sides  of  the  flsh  removed  are  so named),  rub  thein  over  with  beaten  egg;  and  strew  on  tliem,  fniely  chopped,  .ind  mixed  togi-thcr,  parsley eschalot  a  little  thyme,  and  button  mushrooms.  When  covereil  with  these,  roll  the  lillets  round  and  retain them  in  that  position  with  a  piece  of  thread.  Fry  them  of  a  light  brown  ;  drain  the  fat  from  them,  and  keep them  hot.  1  he  sauce  should  consist  of  the  yolks  of  two  boiled  eggs,  pounded  witli  a  little  butter  and  llour  ; dissolve  tins  in  veal  consomme  over  a  gentle  fire,  and  when  of  a  proper  consistence,  add  some  cavice,  lemon- juice,  and  cayenne  pepper.    Pour  this  sauce  into  the  dish,  and  arrange  the  fried  fillets. 
5001.  John  Dory. — This  fish  is  best  boiled  and  served  with  lobster  or  shrimp  sauce  ; 

but  if  brought  from  a  distance,  and  rather  stale,  it  should  then  be  marinated  in  oil,  salt,  and 
pepper,  and  afterwards  broiled  ;  it  then  requires  Dutch  or  Quin's  sauce,  with  melted  butter. 

5062.  Crimped  skate  is  to  be  boiled  in  salt  and  water,  to  which  some  vinegar  may  be 
added.  When  the  pieces  are  of  unequal  size,  the  thicker  may  be  put  in  before  the  others, 
that  they  may  be  done  together.    Shrimp  sauce  is  the  usual  appendage. 

5063.  Skate  fried.  —  Divide  pieces  of  skate  in  fillets,  and  dry  them  on  a  clean  cloth  : 
beat  the  yolk  and  white  of  an  egg  thoroughly  together,  and  dip  the  pieces  of  fish  into  it, 
and  then  into  fine  bread-crumbs.  Fry  them  in  hot  lard  or  oil  till  delicately  brown  ;  lay 
them  to  drain  on  a  sieve  ;  garnish  with  crisp  parsley ;  serve  with  caper  sauce  with  an 
anchovy  in  it. 

5064.  Salmon  must  be  boiled  with  the  same  precaution  as  directed  for  turbot.  On 
account  of  its  thickness,  it  is  more  equally  dressed  when  split,  or  cut  into  moderately -sized 
pieces.  When  boiled,  it  is  accompanied  with  lobster  or  shrimp  sauce.  Put  some  salt  into 

the  water  ;  when  it  boils,  take  ofi"  the  scum  ;  boil  it  very  gently.  Salmon  requires  almost as  much  boiling  as  meat,  viz.  a  quarter  of  an  hour  to  a  pound  offish  ;  but  the  thickness 
must  be  considered. 

5065.  Salmon  broiled.  —  Cut  slices  of  salmon  an  inch  and  a  half  thick  ;  marinate  them 
in  oil,  and  have  a  clear  fire,  and  the  gridiron  rubbed  over  with  lard.    Turn  the  salmon  on 
both  sides,  as  in  broiling  meat. 

500G.  Fn'id  salmon  may  be  eaten  with  a  sauce  composed  of  finely  chopped  eschalots,  catsup,  and  vinegar, highly  seasoned  with  cayenne.    To  these,  fried  smelts,  when  in  season,  form  an  elegant  garnish. 
5067.  Mackarel  may  be  plain  boiled,  but  caution  must  be  used  that  they  do  not  boil  too 

violently,  as  they  are  easily  broken ;  when  the  roes  are  very  large,  especially  the  hard,  they 
will  frequently  be  underdone  when  the  fish  are  suSiciently  :  a  small  aperture  made  in  the 
belly,  with  slow  boiling,  will  remedy  this  inequality.  They  are  served  up  with  parsley  and 
fennel  sauce.  This  is  best  prepared  by  washing  these  herbs  well,  and  chopping  them  un- 

boiled, when  they  are  to  be  added  to  the  butter  while  melting,  and  allowed  to  simmer  for 
a  couple  of  minutes.  In  this  manner  the  sauce  wUl  be  strongly  impregnated  with  the 
flavour  of  the  herbs,  and  also  come  up  beautifully  green. 

5068.  Mackarel,  broiled.  —  The  fish  should  be  split  down  the  back,  and  a  little  salad 
oil  be  laid  on  the  inner  surface  with  a  feather,  to  prevent  it  sticking  to  the  gridiron,  and 
to  retain  the  salt  and  pepper  with  which  it  must  be  seasoned.  Serve  with  parsley  and 
fennel  sauce,  or  with  boiled  green  gooseberries.  The  acid  flavour  is  given  sometimes  by  the 
juice  of  lemon  squeezed  on  the  fish  at  table. 

5069.  Fillets  of  mackarel  fried.  —  Take  the  fillets  of  four  mackarel,  remove  the  skin, 
dip  them  in  beaten  egg,  strew  on  them  some  chopped  parsley  and  fennel,  and  afterwards 
some  bread-crumbs  ;  fry  them.  For  the  sauce,  pound  the  soft  roes  with  some  thick  cream, 
which  afterwards  pass  through  a  tamis.  Melt  some  butter  with  a  little  flour  and  some 
veal  consomme,  stir  in  the  strained  roe  and  cream,  season  with  salt  and  cayenne,  and  then 
add  some  catsup,  or  a  little  cavice  and  lemon -juice,  and  while  hot  pour  it  over  the  fillets. 

.5070.  Oilier  ways  of  dressing  mnckarrl  When  mackarel  are  abundant,  choose  a  dozen  with  soft  rocs, 
which  t.ake  out  aiid  preserve.  Six  of  the  fish  ni.iy  be  boiled  in  as  much  water  as  will  cover  them,  putting  in 
some  allspice,  a  bay-le.if,  whole  pepper  and  salt ;  when  done,  take  them  out  .and  pl.ace  them  regularly  in  ,i 
deep  dish.  Add  a  cupful  of  strong  vinegar  to  the  liquor  in  which  they  have  been  boiled,  and  while  hot  pour 
it  over  them.  They  are  to  be  eaten  cold,  as  pickled  salmon.  The  other  six  may  be  nearly  split  on  the  inside. 
Contrive  to  keep  tlie  sides  extended  by  a  S|)linter  of  wood,  and  when  sprinkled  with  salt  and  pepper,  let  them 
hang  a  day  in  the  sun  ;  afterwards  remove  them  into  the  shade.  In  this  state,  when  brushed  over  with  a  little 
salad  oil,  they  ma)  be  broiled  and  eaten  witli  caper  sauce.  The  reserved  soli  roes  will  make  patties  in  the 
following  manner :  I'ound  them  with  a  fourth  part  of  their  weight  of  butter,  .and  .add  sutficient  cream  to 
give  them  a  proper  consistence ;  season  this  well  with  salt,  black  and  cayenne  pepper ;  distribute  it  into  the 
patties,  and  gradually  bake  them. 

5071.  Bed  mullet  are  not  to  be  emptied,  but  broiled  as  fresh  as  possible  in  buttered 
paper,  and  served  very  hot.  There  is  but  one  sauce  for  them,  and  this  is  made  at  table 
by  mashing  the  liver  on  your  plate  with  some  oiled  butter,  likewise  very  hot,  cayenne 
pepper,  and  the  squeeze  of  a  lemon. 

5072.  Herrings  must  be  perfectly  fresh  :  the  soft  roes  are  esteemed  most  delicate.  They 
are  to  be  broiled,  and  sent  to  table  as  hot  as  possible.  Their  sauce  is  melted  butter,  inr 
corporated  with  mustard,  salt,  and  pepper.  In  order  to  eat  them  properly,  cut  oflf  the 
head  and  tail,  pinch  the  middle,  and  at  the  head-part  draw  out  the  bones. 

SuBSECT.  2.  —  Frc.ih-ivalcr  Fish. 
5073.  Trout. — The  sooner  a  trout  is  dressed  after  it  is  caught  the  better  :  its  firmness  is 

improved  by  crimping.  A  large  trout  should  be  boiled  in  salt  and  water,  but  not  with  ̂ ^ne- 
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gar,  which  would  destroy  the  colour.  It  is  served  with  lobster  sauce.  Small  trout  are 
better  broiled,  but  served  with  the  same  sauce  as  the  boiled.  When  trout  have  been  kept  for  a 

davortwo,  they  are  excellent  if  marinated,  broiled,  and  eaten  with  Dutch  or  Quin's  sauce. 5074.  Eds.  —  The  river  eel  is  always  to  be  selected,  as  those  taken  from  ponds  are 

muddy,  and  possess  a  disagreeable  taste.  They  may  be  simply  boiled,  either  whole  or 
crimped,  and  eaten  with  parsley  and  butter  sauce.  Another  method  is,  by  placing  them 
to  the  fire  on  a  steel  wire,  or  fine  spit,  usually  called  spitchcocked,  —  a  term  evidently  cor- 

rupted from  spit-cooked.  With  large  eels,  which  always  abound  with  oil,  this  is  the 
preferable  method,  as  the  oil  is  drained  out  by  the  fire.  When  done  in  this  manner  they 

may  be  served  with  catsup,  anchovy,  caper,  Dutch,  or  Quin's  sauces.  Eels  are  also  fried, 
when  they  are  to  be  dipped  in  beaten  egg,  and  covered  with  crumbs  of  bread  and  chopped 
sweet  herbs.  These  may  be  eaten  with  any  of  the  above-mentioned  sauces ;  but  capers 
coarsely  chopped  and  served  in  some  of  their  own  vinegar,  without  butter,  is  the  most 
appropriate  sauce. 

5075.  Matelotte  of  eels.  — To  prepare  this  dish  properly,  let  the  pieces  of  eel  intended 
for  the  matelotte  be  spitchcocked  till  three  parts  done.  In  the  mean  time,  prepare  the  fol- 

lowing sauce :  Beat  a  couple  of  anchovies  in  a  mortar  with  the  yolks  of  two  boiled  eggs, 
a  little  grated  lemon-peel,  half  a  tea-spoonful  of  minced  eschalot,  and  two  tea-spoonfuls  of 
chopped  mushrooms  ;  moisten  this  with  veal  stock  or  consomme  till  the  mixture  acquires 
the  thickness  of  cream.  Put  this  in  the  stew-pan,  with  sufficient  additional  stock  to  cover 
the  eels,  which  are  to  be  gently  stewed  till  done.  At  the  bottom  of  the  dish  lay  pieces  of 
fried  bread,  moistened  with  lemon-juice  ;  add  to  the  sauce  sufficient  cayenne  pepper  and 

salt,  a  glass  of  port  wine,  and  a  table-spoonful  of  Quin's  sauce  ;  pour  this  over  the  fish.  — 
N.  B.  If  any  oily  matter  extracted  from  the  eels  should  float  on  the  surface  of  the  sauce, 
let  it  be  carefully  skimmed.  For  ordinary  occasions,  eels  may  be  stewed  with  less  trouble 
and  expense  by  boiling  them  in  little  water,  till  three  parts  done,  and  employing  this  liquor 
as  the  basis  of  the  sauce  ;  to  which  may  be  added  some  chopped  parsley  and  minced 
eschalot,  a  table-spoonful  of  reduced  catsup,  sufficient  pepper  and  salt,  with  some  thick- 

ening of  flour  and  butter. 
5076.  Collared  eels.  —  After  large  eels  are  skinned,  take  out  the  bones;  season  them 

on  the  inside  with  salt  and  spices,  and  strew  over  them  parsley,  eschalot,  and  lemon-peel, 
finely  chopped  :  then  roll  them  up,  and  bind  them  tightly  with  some  tape.  Stew  them 
till  sufficiently  done  in  veal  broth ;  aftei-wards  reduce  the  broth,  add  some  isinglass,  two 
table-spoonfuls  of  white  wine,  and  the  same  quantity  of  vinegar,  with  a  little  cayenne 
pepper.  When  the  isinglass  has  dissolved,  skim  the  liquor  free  from  all  fat,  and  clear  it 
with  an  egg  ;  pass  it  hot  through  a  strainer,  and  when  cold  it  will  be  a  savoury  jelly. 
Remove  the  tapes  from  the  eels,  and  serve  them  up  surroimded  and  covered  with  the 
jelly  broken  into  pieces. 

5077.  Pike  may  be  plainly  boiled,  or  cut  into  junks,  marinated,  and  fried.  They  may- 
be eaten  with  any  sauce. 

.5078.  An  excellent  method  of  cooiing  them.  —  Take  two  pikes,  weipliing  from  six  to  eight  pounds  each  ; 
after  they  are  scaled  and  emptied,  dissci't  out  Ilje  flesh  and  bone,  leaving  the  head  and  tail  attached  to  the skin  ;  puk  off  the  flesh  from  the  bodies  of  both,  avoiding  all  the  small  forked  bones,  which  in  this  fish  are 
very  numerous.  When  this  is  done,  beat  the  separated  flesh  in  a  mortar,  with  three  anchovies,  the  yolks  of 
four  eggs,  and  a  pound  of  butter  ;  mix  in  a  good  quantity  of  chopjied  parsley,  some  few  sweet  herbs,  minced 
eschalots,  black  popper  and  salt,  and  form  the  whole  into  a  mass  with  sutRcient  white  and  yolk  of  egg.  In- 

troduce tins  into  the  skin  of  one  of  the  pikes,  and  sow  it  up  neatly.  I'rirk  the  skin  in  a  ifcw  places  with  a 
sharp  fork,  and  roast  it  till  done  before  a  brisk  fire ;  it  will  require  nearly  an  hour.  Put  into  the  dripping- 
pan  a  pint  or  pint  and  half  of  cider,  with  which  it  is  to  be  frequently  basted,  and  the  remainder  of  this  will  be 
the  proper  sauce  for  the  fish,  with  a  little  cayenne. 

.5071).  Perch.  —  Like  all  fresh-water  fish,  perch  may  be  simply  boiled  and  fried.  They  are,  however,  most 
esteemed  when  dressed  as  vater-souchi/.  Where  perch  are  abuntlant.  pick  out  the  smallest  fish,  and  when 
they  arc  cleaned,  cut  them  into  pieces,  and  boil  them  slowly  with  some  parsley  roots,  whole  pepper,  and  salt, 
until  you  obtain  a  strong  broth.  Strain  this  through  fine  muslin,  pick  out  tho  parsley  roots,  slice  them,  and 
return  them  to  the  strained  liquor,  in  which  the  larger  perch,  previously  crimped,  are  to  be  boiled.  Towards 
the  end  of  the  process  introduce  a  few  bunches  of  parsley  that  have  been  scalded  in  salt  and  water  to  preserve 
their  green  colour.  They  require  no  sauce,  the  broth  being,  with  the  addition  of  some  salt  and  pepper  at 
table,  fully  sufBcient.    Serve  them  in  a  deep  dish,  .and  send  up  with  them  slices  of  brown  bread  and  butter. 

.5OH0.  Flounders  are  prepared  in  the  same  manner  as  water-souchy. 
WHl.  Carp — Carp,  though  occasionally  simply  boiled  and  served  with  a  sauce  of  anchovy,  parsley  and 

butter,  is  considered  to  be  a  fish  requiruig  stewing  in  rich  gravy  to  make  it  worthy  of  a  place  on  the  table. 
It  must  be  first  carefully  cle.ansed  through  a  small  opening  made  in  the  belly  without  damaging  the  scales. 
The  gills  are  then  taken  out,  the  tongue  kept  in  its  place.  I'laee  the  carp  in  a  kettleth.it  will  justhold  it,  and sprinkle  it  with  hot  red  vinegar,  to  give  it  a  blue  colour.  Fry  with  butter,  and  till  brown,  two  or  three  carrots, 
two  onions,  and  some  parsley  ;  to  these  add  a  bottle  of  port,  and  half  as  much  water.  Tie  up  a  bunch  of 
parsley,  a  li:iy-leaf,  a  sprig  of  thyme,  and  some  basil.  Stew  all  together  for  an  hour  ;  strain  oil  the  gravy; 
dish  the  carp  on  a  napkin,  aiul  serve  it  with  anchovy  sauce. 

5082.  Tench  m.ay  be  cooked  in  the  same  w,ay. 

SunsECT.  3.  —  Shellfish. 

5083.  Lnhstr.rs.  —  Fill  a  fish-kettle  with  salt  and  water,  the  proportion  of  salt  being  a 
table-spoonful  to  a  quart  of  water.;  when  boiling  hot,  put  in  the  lobster,  and,  according  to 
its  size,  boil  it  briskly  from  half  an  hour  to  an  hour.  Wlien  it  is  done,  wipe  oft'  the  scum 
from  the  shell,  and  rub  over  it  a  little  butter  or  sweet  oil.    When  cold,  break  off  the 
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claws,  and  crack  the  shell  in  each  joint,  but  do  not  shatter  the  meat ;  split  the  tail  down 
the  middle  ;  set  the  body  upright  in  the  dish,  and  place  around  it  the  claws  and  tail. 

5084.  Crayfish  are  boiled  in  the  same  manner. 
508.5.  Broilrd  lobster — When  boiled,  split  the  tail  and  cliine ;  crack  tlie  claws,  pepper  and  salt  tliem  •  take thobody  outof  the  shell,  and  clear  the  head  of  the  p.irt  called  the  lady.  Replace  the  body  within  the  shell,  and then,  with  the  claws  and  tail,  put  them  on  the  gridiron ;  while  broiling,  baste  thera  with  butter,  and  serve them  witli  melted  butter  in  a  tureen. 
5()8fi.  Lfibster  curry.  —  Put  tlie  meat  of  two  lobsters  Into  a  stew- pan  with  a  blade  of  mace,  four  spoonfuls 

of  veal  gravy,  and  lour  of  cream  :  rub  together  very  smoothly  two  tea-spoonfuls  of  curry  powder,  one  of 
flour,  and  one  ounce  of  butter  ;  add  tlicse  with  some  salt  to  the  lobster,  and  simmer  the  wliule  together  for 
an  hour  ;  stir  gently  into  the  gravy  the  juice  of  half  a  lemon,  and  serve  it. 

5087.  Lobster  salad.  — 'fila.V.a  a  sal.id  of  two  or  three  well-washed  lettuces,  cutting  away  the  stalks,  and shredding  the  leaves  moderately.  Slice  some  boiled  red  bect-root,  and  one  good-sized  cucumber  ;  wash,  and 
cut  in  long  shreds,  four  anchovies  ;  .ndd  to  these  some  tarragon  and  chervil,  chopped  fine.  Make  a  salad 
mixture  of  the  yolk  of  an  egg  (boiled  for  ten  minutes,  thrown  into  cold  water,  and  rubbed  with  a  wooden 
spoon  tlirough  a  sieve)  a  table-spoonful  of  cream,  one  of  sweet  Florence  oil,  a  tea-spoonful  of  made  mustard, 
a  little  salt,  and  two  table-spoonfuls  of  vinegar.  Put  this  mixture  into  the  salad  bowl,  and  lay  the  lettuce  upon 
it  (not  mixed  with  it)  in  the  centre,  and  the  meat  of  the  lobster  and  the  other  ingredients  around  it,  ac- 

cording to  fancy  ;  and  to  ornament  the  wliole,  rub  through  a  sieve  some  of  the  red  spawn  over  it. 
5088.  Shrimps.  —  Shrimps  in  the  first  instance  are  always  boiled  for  ten  minutes  in  salt 

and  water,  into  which  they  are  not  put  until  it  is  boiling. 
5089.  Steii'cd  shrimps  or  prawns.  —  When  the  shrimps  are  boiled,  remove  the  shells  and  put  them  into  a 

meat  gravy  with  a  small  piece  of  butter,  a  tea-spoonful  of  Hour,  and  a  seasoning  of  nutmeg,  salt,  and  pepper. 
In  this  simmer  them  for  three  or  lour  minutes,  and  serve  them  with  small  bread  sippets.  If  a  white  dish  be 
prepared,  cream  must  be  used  instead  of  gravy. 

5090.  To  boil  crahs. — Boil  them  the  same  way  as  lobsters,  which  see.  When  cold,  crack 
and  empty  the  shell,  in  the  largest  of  which  mix  some  vinegar,  salt,  white  pepper,  and 
cayenne  ;  put  the  meat  to  it  and  mix  altogether.  Some  add  a  very  little  sweet  oil ;  but 
crab,  being  of  itself  rich,  scarcely  requires  it. 

5091 .  Hot  crab  The  great  shell  must  be  left  whole  for  the  meat  to  be  served  in  it.    Chop  and  fry  some 
parsley,  mushrooms  or  truffles,  and  a  small  portion  of  young  onion  ;  mix  these  with  the  meat  and  fill  the  shell 
with  tliem  ;  add  a  little  good  gravy,  some  lemon-juice  ;  sliake  over  the  surface  some  flour  ;  brown  it  with  a 
salamander  or  in  a  Dutch  oven.    Glaze  it,  and  serve  it  very  hot. 

5092.  Slewed  oy.ilers. — Take  a  dozen  of  oysters  ;  strain  the  liquor  from  them,  remove  the 
beards,  and  boil  them  and  liquor  together,  to  form  the  stock  for  the  stew.  The  liquor 
must  then  be  strained  away  from  the  beards,  and  being  thickened  with  cream,  flour,  and 
butter,  it  must  be  again  made  hot  over  the  fire,  the  cook  stirring  it  gently  the  whole  of 
the  time.  The  oysters  must  then  be  put  into  the  gravy,  and  gently  warmed  (not  boiled) 
for  ten  minutes.    This  dish  is  often  served  with  veal  coUops. 

5093.  Scolloped  oysters. —  Take  from  a  dozeti  oysters  thehearAs,  and  boil  them  in  the  liquor: 
which,  when  done,  strain,  and  reserve  to  moisten  with  it  the  bread-crimibs  on  which  layers 
of  the  oysters  are  placed,  either  in  an  earthen  dish  called  a  scollop,  or  in  a  real  scollop-shell. 
In  laying  the  fish,  season  it  with  white  pepper  and  salt ;  fill  the  shells  high,  and  in  the 
form  of  cones,  and  brown  them  with  a  salamander  or  in  a  Dutch  oven.  As  soon  as  they 
are  lightly  browned,  it  may  be  inferred  that  the  oysters  are  sufficiently  cooked.  There 
is  scarcely  any  fish  that  requires  so  little  cooking  as  the  oyster. 

5094.  Fried  oysters.  —  Grate  some  bread  and  season  it  with  white  pepper ;  dip  the 
oysters  in  the  crumbs,  and  have  a  light  batter  prepared  in  which  to  fry  them.  These 
form  a  pretty  garnish  to  white  fish. 

5095.  Oyster  loaves.  —  Warm  oysters  in  their  own  liquor,  and  in  which  some  cream  is 
mixed,  thickened  with  flour  and  butter,  and  seasoned  with  nutmeg  and  salt.  Inclose  the 
oysters  in  rolls  made  by  pastrycooks  and  which  are  formed  of  a  very  light  and  short 
crust. 

Sect.  IV. 
SOUPS. 

SunSECT.  1.  —  General  Observations. 

5096.  Meat  soups  and  gravies.  —  Have  one  basis,  formed  by  boiling  together  meat  and 
water  ;  the  soluble  parts  of  the  former  uniting  with  the  water,  and  simmered  down  to  a 

certain  strength,  is  termed  "  stock."  When  this  is  obtained,  it  is  ready  to  be  employed  as 
the  basis  of  any  meat  soup  or  gravy  ;  and  the  soup  receives  its  name  according  to  the 

vegetables  employed,  or  of  the  ingredients  used  in  seasoning  it.  The  proportion  of  meat 

to  water  for  stock,  from  which  the  richest  soups  and  gravies  are  to  be  made,  is  tu-o  pounds 
of  meat  to  a  quart  of  water.  For  more  ordinary  soups,  one  pound  to  a  quart ;  for  weak 
broths  and  meat-teas,  given  to  invalids,  a  quarter  of  a  pound  of  meat  to  half  a  pint  of  water. 

The  strength  and  flavour  of  the  stock  may  be  increased  and  improved  by  the  addition 

of  all  trimmings  of  meat,  poultry  and  game,  such  as  the  necks,  feet,  gizzards,  &c. 

B097  ,9oMrs  of  meat  should  as  much  as  possible  be  m.ide  while  the  meat  hfrrsb  ;  in  meat  Ii-ng  killed  the 
flbreVbecomc  st^^lTened,  and  the  juices  of  the  llesh  .Irie.l  up  ;  hence  the  greater  difflcuUv  '"8 ''"^^^^^^ 
In  country  places,  in  which  markets  occur  rare.y  more  than  once  ni  the  week,  fresli  killed  meat  cannot 
always  be  obtained  In  •such  ca'se,  a  cook  should  frv  meat  intended  for  soups  as  soon  as  shecan  conveniently 
do  so  after  it  is  brought  into  the  house  ;  mid  this  should  be  done  especially  in  warm  weather. 

5098.  When  it  is  possible,  .loups  should  be  made  the  day  before  they  are  wanted.  —  A 



Chap.  I. RECEIPTS  FOR  ENGLISH  COOKERY. 
895 

second  boiling,  if  the  soup  is  poor,  increases  its  strength  by  evaporating  the  excess  of 
■water.  The  fat,  too,  is  more  readily  skimmed  off  when  soup  is  cold  than  when  hot ;  and 
the  fat  it  is  desirable  to  clear  off  completely,  as  it  renders  soup,  if  left  in  it,  too  rich. 
Flour  dredged  on  the  surface,  uniting  with  the  fat,  enables  the  cook  to  remove  a  con- 

siderable part  of  it,  if  there  be  not  time  to  allow  it  to  cool.  But  if  the  soup  is  to  be  clear 
and  transparent,  there  is  a  danger  of  thickening  it,  though  slightly,  by  this  use  of  flour. 
Dr.  Kitchener  recommends,  in  "  The  Cook's  Oracle,"  another  mode  of  removing  the 
warm  fat  from  soup  —  that  of  dipping  a  tamis  sieve  or  a  clean  cloth  in  cold  water,  and 
then  passing  the  soup  through  it.  The  cold  temperature  of  the  water  in  the  cloth 
coagulates  the  fat  which  adheres  to  it,  but  allows  the  soup  to  pass  through.  After  this 
process  the  soup  must  be  warmed  again  over  the  fire  before  it  is  served. 

Hard  or  fast  boding  is,  in  making  soups,  to  be  carefully  avoided.  It  hardens  and  con- 
tracts the  fibres  of  the  meat,  so  that  it  cannot  yield  its  juices  to  the  water. 

Gentle  boiling  or  stewing  has  a  contrary  effect ;  the  water  gradually  warming  the  meat 
has  a  tendency  to  relax  its  fibres,  and,  while  penetrating  into  the  meat,  extracts  from  it 
and  carries  away  with  it  the  finest  of  its  flavours  ;  and  if  the  pot  be  closely  covered,  this 
flavour  does  not  escape  with  the  steam.  All  soup  pots  should  be  closely  covered  while 
on  the  fire  ;  the  vapour,  not  being  permitted  to  escape,  becomes  condensed,  and  returns  to 
the  soup,  whereby  less  water  is  required  to  keep  up  the  quantity  of  stock  to  be  made,  and 
consequently  less  meat  to  keep  up  its  proper  strength.  Yet  still  all  stock  should  be 
allowed  to  boil  up  in  the  first  instance,  because  the  ebullitions  send  up  to  the  sui-face  the 
impurities  which  there  may  be  either  in  the  water  or  on  the  ingredients,  and  which  should 
be  carefully  scummed  off.  When  these  cease  to  appear  on  the  surface,  the  boiling  of  the 
soup  should  be  moderated,  by  bringing  the  kettle  off  from  the  strongest  heat  of  the  fire  and 
placing  it  where  it  can  only  gently  simmer. 

Clear  soups  are  at  this  period  more  fashionable  than  those  that  are  thickened.  But 
whenever  the  thickened  soups  are  preferred,  it  is  only  requisite  to  incorporate  the  proper 
thickening  (see  "  Thickening  "),  with  the  clear  stock. 

Seasoning  of  soups  with  spices  should  be  sparingly  done  ;  generally  speaking,  cayenne 
pepper  and  salt  are  the  chief  seasoning.  When  other  spices  are  to  be  added,  the  follow- 

ing receipts  will  specify  the  kind  and  quantity  to  be  employed. 

SuBSECT.  2.  —  Winter  Soups. 

5099.  Clear  brown  stock.  —  Take  beef ;  after  washing  it  well  and  cracking  the  bones  in 
:  two  or  three  places,  add  to  it  any  trimmings  of  meat,  poultry,  and  game,  and  cover  the 
whole  with  cold  water.  Set  the  pot  over  a  moderate  fire,  and  keep  stirring  the  meat  from 

■  the  bottom  as  the  w  ater  begins  to  warm.  When  it  boils,  remove  the  scum,  and  throw  in 
:  a  tea-cupful  of  cold  water,  to  make  more  scum  rise.  The  excellence  and  clearness  of  the 
:  soups  and  gravies  made  from  this  stock  will  depend  upon  its  clearness.  It  must  be  as 
I  limpid  as  water.  When  it  has  been  skimmed  completely,  add  one  carrot,  two  turnips,  a 
i  head  of  celery,  and  one  onion.  There  must  be  neither  sweet  herbs,  garlic,  nor  spice 
:  added.  Stock  must  not  have  any  flavour  given  to  it,  which  might  interfere  with  its 
!  general  uses  :  in  forming  soups  and  sauces  out  of  it,  any  required  flavour  may  be  then 
:  added.  Now  cover  the  pot  closclij,  and  set  it  by  the  fire  to  simmer  gently  for  four  or  five 
I  hours  ;  strain  it  through  a  hair  sieve  or  tamis  into  a  clean  earthen  pan,  and  set  it  in  a 
'  very  cool  place.    The  meat  thus  stewed  will  be  found  still  sapid  and  nutritious,  capable 
<  of  being  converted  into  a  savoury  dish  ;  or  it  may  be  potted,  or  again  put  into  water  and 
1  boiled  four  or  five  hours  more  to  yield  a  second  stock. 

5100.  Second  stock  or  coiisomm£  (see  French  Cooking").  This  is  a  more  concentrated 
i  Stock  than  that  described  in  the  preceding  receipt.  Prepare  it  thus  :  Lay  at  the  bottom  of 
.  a  stew-pan  slices  of  ham  or  bacon,  over  these  a  layer  of  sliced  beef  ;  or,  if  to  be  drawn 
'  white,  slices  of  veal  instead  of  beef  ;  to  these  add  some  parsley  and  green  onions,  with 
t  trimmings  of  poultry  and  game,  and  moisten  the  whole  with  a  little  of  the  first  stock. 
1  Put  the  stew-pan  over  a  slow  fire,  care  being  necessary  to  keep  the  stock  from  burning 
'  or  from  acquiring  a  high  colour.  When  warm,  score  the  meat  with  a  knife  to  let  out  the 
i  gravy,  and  fill  up  the  pan  with  first  stock.  Simmer  the  whole  for  three  hours,  keeping 
\  on  the  cover,  except  when  it  is  requisite  to  take  off  the  scum  and  fat.  While  hot,  strain 
1  It  into  a  clean  earthen  pan,  and  set  it  in  a  cool  place. 

By  longer  simmering  this  stock  may  be  converted  to  glaze. 
5101.  Thickening  for  brown  gravy  soups.  —  Materials  forthickening  soups  may  be  either 

fibread,  bread-raspings,  isinglass, polatoe.%  peas,  carrots,  flour,  or  barley.  Whichever  is  em- 
p  ployed  must  he  simmered  gently  with  the  soup  until  incorporated  with  it.    The  whole 
<  should  be  afterwards  passed  through  a  sieve,  to  remove  any  lumps  of  the  thickening  iu- ggredient. 

A  thickening  which  may  be  kept  for  a  fortnight,  or  even  more  in  cold  weather,  may  be 
nmade  by  boiling  half  a  pound  of  clarified  butter  with  as  much  fine  flour  mixed  in  it  as 
^wiU  make  it  of  the  consistency  of  a  flour  and  water  pasle.    The  boiling  of  tlicsc  together 
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must  be  continued  until  tlic  mixture  becomes  of  a  gold  colour  ;  then  it  must  be  poured into  a  clean  earthen  pan,  and  put  into  a  cool  place.  If  this  be  boiled  over  a  very  quick fire  It  may  acquire  a  burnt  taste,  which  would  spoil  its  flavour,  as  well  as  that  of  soups thickened  with  it. 
.5102.  To  clarify  stock  If  the  soups  and  gravies  to  be  formed  out  of  stock  are  to  be 

clear  and  transparent,  it  should  first  be  clarified.  For  this  purpose  two  eggs,  the  shells, 
whites,  and  yolks  together,  must  be  pounded,  and  then  added  to  the  soup  to  be  boiled  in  it 
for  about  ten  minutes.  The  whole  must  then  be  poured  through  a  tamis  or  a  fine  sieve. 
Two  eggs  will  clear  three  quarts  of  soup.  It  is  to  be  observed,  that  Dr.  Kitchener  con- 

siders this  mode  of  clearing  soups  as  less  effectual  than  that  of  carefully  scumming  them when  boiling,  as  recommended  above. 
For  portable  soups,  see  Book  X.,  "  Preservation  of  Food." 

RECEIPTS  FOR  SOUPS. 

.5103.  Ox-clieek  soup.  — Break  the  bones  and  wash  the  cheek  thoroughly  ;  put  it  into 
a  large  stew-pan  with  two  ounces  of  butter  at  the  bottom;  let  the  fleshy  part  of  the  cheek 
be  downwards  ;  add  half  a  pound  of  lean  ham  cut  in  thin  slices,  four  heads  of  celery,  three 
large  onions,  two  carrots,  one  parsnep  (all  sliced  and  cut  small),  three  blades  of  mace. 
Put  the  stew-pan  over  a  moderate  fire  for  a  quarter  of  an  hour  ;  then  put  in  four  quarts  of 
warm  water  and  let  it  simmer  till  reduced  to  two ;  take  out  the  head,  and  strain  off  the 
soup  clear  from  the  vegetables,  and  use  a  little  browning  to  improve  the  colour  ;  add  the 
white  part  of  a  head  of  celery  cut  small  and  previously  boiled ;  scald  two  ounces  of  ver- 

micelli, put  it  to  the  soup,  and  boil  altogether  for  ten  minutes  ;  pour  it  into  the  tureen 
over  a  French  roll  and  serve  it. 

5104.  Ox-tail  soup.  — Divide  two  ox-tails  into  separate  joints,  and  lay  them  to  soak  in 
warm  water  to  extract  the  blood  ;  then  put  them  on  to  stew  gently  in  a  quart  of  water 
and  a  pint  of  beef  stock ;  when  they  begin  to  boil  remove  the  scum,  and  introduce  the 
vegetables,  which  are  to  consist  of  four  moderately  sized  onions,  in  one  of  which  stick 
half  a  dozen  cloves  and  a  few  corns  of  black  pepper,  two  turnips,  and  a  large  carrot 
sliced,  a  head  of  celery,  sweet  herbs,  a  bunch  of  parsley,  and  a  piece  of  lemon-peel.  Let 
all  these  stew  together  until  the  tails  are  sufficiently  tender,  when  they  are  to  be  picked 
out  and  reserved.  To  the  remaining  liquor  and  vegetables  add  two  quarts  of  beef  stock, 
and  let  them  continue  to  simmer  about  an  hour ;  then  strain  the  soup  and  remove  all  fat ; 
now  put  in  the  tails,  and  boil  gently  for  twenty  minutes  ;  a  little  before  you  remove  it 
from  the  fire,  add  a  wine-glassful  of  port  wine,  and  one  of  catsup,  with  salt  and  cayenne 
pepper.  — N.  B.  Always  rather  under-season  soups,  as  additional  salt  and  cayenne  may  be 
added  at  table,  if  required. 

5105.  Mullagatawny  soup.  —  It  is  best  prepared  by  stewing  down  for  the  stock  a  couple 
of  old  fowls  with  vegetables,  estimating  one  fowl  to  each  quart  of  soup.  When  these  have 
been  sufficiently  boiled,  strain  off  the  liquor,  and  have  ready  prepared  a  young  and  tender 
fowl  cut  into  convenient  pieces  in  the  same  manner  as  giblets  are  divided;  thicken  the 
soup  with  butter,  flour,  curry  powder,  and  the  livers  of  the  fowls  previously  parboiled  and 
well  beat  together  in  a  mortar  ;  then  put  in  the  pieces  of  fowl,  and  let  it  simmer  about  an 
hour  ;  season  as  usual. 

5106.  Mock  turtle  soup.  —  When  you  receive  the  calf's  head,  detach  the  scalp,  and 
separate  the  tongue  ;  wash  the  latter  in  cold  water,  and  then  in  warm,  to  draw  out  the 
blood  ;  put  these  into  a  stew-pan  with  two  quarts  of  water  and  a  little  salt ;  let  it  simmer 
gently,  removing  the  scum,  and  peeling  the  tongue  at  the  convenient  opportunity  ;  let 
them  boil  until  tender,  in  the  mean  time  divide  the  head  and  take  out  the  brains  (which 

may  be  employed  for  a  side-dish)  ;  wash  the  head  well,  and  lay  it  in  warm  water  to  soak 
out  the  blood.  Crack  the  bones  of  the  head  and  jaws,  that  they  may  lie  in  a  smaller 

compass,  and  cleanse  the  bones  of  the  nose.  Have  ready  another  stew-pan  lined  at  the 
bottom  with  slices  of  fat  ham  or  bacon ;  put  in  the  head,  together  with  the  vegetables, 
consisting  of  sliced  turnips  and  onions,  one  of  them  whole  stuck  with  a  few  corns  of 

pepper  and  four  cloves,  the  white  part  of  two  leeks,  two  table-spoonfuls  of  chopped 
mushrooms,  a  bunch  of  sweet  herbs,  the  rind  of  half  a  lemon,  and  a  little  salt;  moisten 
with  some  veal  stock,  and  set  it  on  the  fire  to  heat  gently.  When  the  scnlp  and  tongue 

in  the  other  stew-pan  are  sufficiently  done,  take  them  out  and  divide  them  into  convenient 

pieces;  add  the  liquor  in  which  they  have  been  boiled  to  the  head  and  vegetables,  and  let 
them  simmer  for  two  hours.  Prepare  tlie  forcemeat  balls  in  the  following  manner  : 
Pound  some  lean  veal  in  a  mortar,  and  when  it  becomes  an  uniform  mass,  add  crumb  of 

bread,  a  little  minced  eschalot,  chopped  parsley,  and  mushroom  powder,  the  yolks  of  two 

eggs  boiled  hard,  cayenne  pepper  and  salt ;  beat  tbcse  with  the  yolks  of  two  raw  eggs  and 
sufficient  flour  to  form  a  paste  of  proper  consistence,  which  roll  into  balls  ;  boil  them  a 
few  minutes  in  salt  and  water  to  harden.  When  the  head  and  vegetables  have  stewed 

the  prescribed  time,  strain  off  the  liquor  and  remove  all  fat.    Add  veal  stock  sufficient  to 
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make  in  the  whole  three  quarts  of  liquor  ;  thicken  -with  butter  and  flour,  put  in  the 
divided  scalp,  tongue,  and  forcemeat  balls,  with  two  glasses  of  sherry  ;  let  it  simmer  for 
half  an  hour,  and  a  little  before  you  remove  it  from  the  fire  season  with  salt,  cayenne 

pepper,  and  the  juice  of  a  lemon,  or  the  latter  may  be  added  at  table.  Neither  this  nor 
the  real  turtle  soup  can  be  classed  as  a  winter  soup  only.  It  may  be  regarded,  however, 

as  less  acceptable  in  the  warm  seasons,  than  in  autumn  and  winter.  (See  "  Real  Turtle 
Soup.  '■) 5107.  Gibkt  soup. —  Stew  in  two  quarts  of  water  three  sets  of  giblets  thoroughly 
cleansed,  with  some  sweet  herbs,  three  large  onions,  some  eschalots,  allspice,  pepper,  and 
salt ;  let  them  continue  on  the  fire  until  nearly  done,  then  pick  out  the  giblets  and  divide 
them  into  pieces.  Let  the  liquor  in  which  they  have  been  stewed  boil  slowly  with  the 
vegetables  about  an  hour  longer,  then  strain  it  and  remove  the  fat.  To  the  strained 
liquor  (which  will  be  about  a  quart)  add  two  quarts  of  beef  sfock,  put  in  the  giblets,  and 
let  the  whole  simmer  until  they  are  done  ;  thicken  with  some  butter  and  floui-,  and 
lastly  add  the  seasoning,  which  should  consist  of  cayenne  pepper,  some  juice  of  lemon, 
and  if  you  approve  it,  a  gill  of  sherry.  Some  persons  introduce  balls  of  forcemeat,  but 
this  soup  is  sufficiently  rich  without  them. 

610S.  SoK/j »in;gre.  —  Put  into  a  gallon  stew-pan  three  ounces  of  butler ;  let  it  remain  over  a  slow  fire; 
while  melting,  slice  four  ounces  of  onion  ;  cut  in  small  pieces  one  turnip,  one  carrot,  and  a  head  of  celery  ; 
put  them  into  a  stew-pan,  cover  it  close,  and  let  them  fry  till  they  are  of  a  light  brown  :  this  will  take  about 
twenty-five  minutes.  Have  ready  in  a  saucepan  a  pint  of  peas,  with  four  quarts  of  water  ;  when  the  roots  in 
the  stew-pan  are  quite  brown,  and  the  peas  come  to  a  boil,  put  the  peas  and  water  to  them,  setit  on  the  fire, 
and  when  it  boils  skim  it  and  put  in  a  crust  of  bread  about  as  big  as  the  top  of  a  twopenny  loaf,  twenty-four 
berries  of  allspice,  the  same  of  black  pepper,  and  two  blades  of  mace  ;  cover  it  close,  let  it  simmer  gently  for 
one  hour  and  a  half,  then  set  it  from  the  fire  for  ten  minutes  ;  pour  it  off  very  gently  so  as  not  to  disturb  the 
sediment  at  the  bottom  of  the  stew-pan,  into  a  large  basin;  let  it  stand  about  two  hours  till  it  is  clear  ;  while 
this  is  doing,  shred  one  large  turnip,  the  red  part  of  a  large  carrot,  three  ounces  of  onions  minced,  and  one 
large  head  of  celery  cut  into  small  bits  ;  put  the  turnips  and  carrots  on  the  fire  in  cold  water,  let  them  boil 
Dve  minutes,  then  drain  them  on  a  sieve  ;  next  pour  off  the  soup  clear  into  the  stew-pan,  add  the  roots,  put 
the  soup  on  the  fire,  and  let  them  simmer  gently  till  the  herbs  are  tender,  about  thirty  or  forty  minutes  ; 
season  it  with  salt  and  cayenne,  and  it  is  ready.    You  may  add  a  table-spoonful  of  mushroom  catsup. 

To  make  this  it  requires  nearly  Jive  hours.  To  fry  the  herbs  requires  Iwcnty -Jive  minutes,  to  hoil  all 
together  one  hour  and  a  half,  to  settle  at  least  two  hours  ;  when  clear  and  put  on  the  fire  again,  half  an 
hour  more. 

5109.  Old  pea-soup  Boil  a  pint  and  half  of  split  peas  tied  up  in  a  cloth  until  they  are  quite  tender; 
slice  two  carrots,  three  turnips,  three  large  onions,  two  heads  of  celery,  and  a  leek ;  add  some  pepper  ;  let 
these  warm,  moistened  with  beef  stock  until  they  are  thoroughly  sol't ;  rub  the  peas  and  stewed  vegetables through  a  tamis  ;  add  to  them  sufficient  beef  stock  to  render  the  soup  of  the  desired  consistence,  and  let  it 
boil  gently  for  half  an  hour  to  incorporate.  Stir  it  frequently,  give  the  necessary  seasoning,  and  serve  it 
with  fried  bread  cut  into  dice,  and  siime  powdered  mint.  For  a  family  dish,  the  liquor  in  which  a  leg  of  pork 
has  been  boiled  may  serve  instead  of  beef  stock. 

."illO.  Celery  soup  Take  six  heads  of  celery,  cut  them  into  pieces  about  two  inches  long,  wash  and 
drain  them  on  a  hair  sieve,  and  put  them  into  a  gallon  of  stock.  ( See  "  Clear  Gravy  Stock.")  Stew  tlie  whole together  for  an  hour,  season  with  salt  only,  and  serve. 

5111.  Vegetable  winter  soup  Peel  and  slice  six  potatoes,  six  onions,  six  carrots,  four  turnips ;  fry  these 
in  half  a  pound  of  fresh  butter  ;  put  them  when  fried  into  a  soup  kettle,  and  pour  on  them  tour  qiuirts  of 
boiling  water ;  toast  a  crust  of  bread  very  brown  without  burning  it,  and  put  it  to  the  soup,  with  a  head  of 
celery  cut  small,  white  pepper,  and  s.ilt.  Stew  the  whole  gently  for  four  hours ;  an  anchovy,  if  added,  will 
improve  the  flavour.    Strain  the  whole  through  a  tamis,  and  serve  it  very  hot. 

SuBSECT.  3. — Spring  Soups,  White  and  Vegetable. 

5112.  White  soups  have  for  their  basis  veal  stock  instead  of  beef ;  and  the  materials  are 
blended  into  an  uniform  fluid  resembling  cream  by  means  of  a  leason  (a  word  corrupted 
by  cooks  from  the  French  liaison),  which  means  the  medium  of  union  or  incorporation. 

5113.  To  make  the  leason.  —  Mix  well  together  the  yolks  of  four  eggs  with  half  a  pint 
of  cream  and  a  little  salt.  Or  the  leason  may  be  formed  of  almond  paste,  prepared  in  the 
following  manner  :  blanch  some  sweet  almonds,  and  when  cold  pound  them  in  a  mortar 
to  an  uniform  paste.    Examples  for  the  employment  of  both  will  be  now  given. 

5114.  Veal  stock.  —  Cut  up  a  knuckle  of  veal,  of  lean  ham  or  gammon,  one  pound; 
put  these  into  a  stew-pan,  with  a  peeled  carrot,  turnip,  onion,  leek,  and  celery,  and  add 
one  quart  of  water ;  draw  these  down  till  nearly  done,  removing  scum,  and  not  allowing 
it  to  colour.  Then  add  as  much  beef  broth  as  will  cover  the  whole,  and  add  game  to  it 
if  possible,  as  greatly  improving  the  flavour.  When  these  have  been  gently  boiling  for 
one  hour,  skim  off  the  fat  carefully  and  strain  it.  Be  careful  not  to  burn  it,  or  allow  any 
of  the  ingredients  to  become  brown,  or  it  will  not  answer  for  white  soups  or  gravies. 

5115.  Vermicelli  .soup.  —  Make  two  quarts  of  white  stock  hot;  put  into  it  half  a  pound 
of  vermicelli,  and  simmer  the  soup  for  half  an  hour.  If  boiled  quickly  the  vermicelli  will 
burst  and  make  the  soup  thick,  which  it  ought  not  to  be. 
.  5116.  Macaroni  .loup.  —  Hoil  a  pound  of  the  best  macaroni  in  a  pound  of  good  stock; 
when  it  becomes  tender,  take  out  half  of  it.  To  the  remainder  add  some  more  stock,  and 
boil  it  till  the  macaroni  will  pulp  through  a  fine  sieve.  Add  a  pint  of  boiling  cream, 
the  macaroni  that  was  first  taken  out,  and  half  a  pound  of  grated  Parmesan  cheese  j 
make  it  hot  again,  but  do  not  let  it  boil.    Serve  with  French  roll. 

•'>II7.  Chicken  soup.  — Take  a  couple  of  chickens  or  a  large  young  fowl,  divide  them  down  the  liack,  .as  for broiling,  and  l.iy  them  in  warm  w.itcr  and  a  little  salt  to  discharge  the  blood  ;  then  set  them  to  boll  in  three 3  M 
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quarts  of  veal  stock,  add  some  green  onions,  a  few  small  mushrooms,  and  a  piece  of  lemon-peel ;  when  it begins  to  boil  carefully  remove  the  scum.  As  soon  as  the  chickens  arc  about  three  parts  done,  take  them out,  remove  the  skin,  and  pick  out  all  the  white  meat ;  score  or  chop  the  other  parts,  return  them  to  the  veal stock,  and  let  them  gently  simmer  for  an  hour  longer,  closely  covered.  Put  the  while  meat  into  a  mortar 
with  sufticient  almond  [laste,  and  crumb  of  brea<l  soaked  in  milk  and  afterwards  squeezed  in  a  napkin.  Be.-it 
all  these  intimately  together,  moistening  from  time  to  lime  with  a  little  strained  broth  iiiitil  it  acquire  tlie 
consistence  of  tliick  cream  ;  now  strain  oil'  the  veal  stock  and  mix  them  together.  Let  them  gently  boil  a quarter  of  an  hour,  add  the  ai)propriate  seasoning,  .and  serve  up  with  pieces  of  French  roll,  not  toasted.  This 
is  a  very  elegant,  wholesome,  and  nutritious  soup.  N.IS.  Vnr  the  purposes  described,  a  large  marble  mortar with  a  wooden  pestle  is  an  indispensable  utensil  in  the  kitchen. 

5118.  Sorrel  soup.  —  Take  two  pecks  of  young  sorrel  leaves,  pick  them  from  the 
stalks,  wash,  and  draia  them.  Set  them  in  a  stew-pan  over  a  slow  fire,  with  a  quarter  of 
a  pound  of  butter  ;  when  softened  drain  them  over  a  sieve  for  two  minutes,  and  put  them 
agaiu  into  the  stew-pan,  with  a  small  bit  of  butter,  and  half  a  pint  of  second  stock  (or 
consomme.  (See  Receipt,  "  Second  Stock.")  When  reduced  to  half  the  quantity,  add  half  a 
piut  more,  and  a  few  table-spooufuls  of  plain  meat  stock  ;  boil  all  together  and  pass  through 
a  tamis.  Add  next  a  whole  quart  of  stock,  and  boil  it  again  gently  for  two  hours  before 
dinner.  Just  before  it  is  to  be  served  beat  together  six  eggs,  and  mix  them  first  with 
half  a  pint  of  cream,  and  then  gradually  with  the  boiling  soup. 

5U9.  Green  pea-soup.  —  Take  two  quarts  of  large  green  peas,  not  too  young,  three 
middle-sized  turnips,  two  cabbage  lettuces,  and  a  dozen  green  onions.  Boil  these  with  a 
little  pepper  in  a  quart  of  first  veal  or  beef  stock  (the  former  is  preferable)  until  quite 
tender  ;  mash  or  pound  them  to  a  pulp,  and  rub  them  through  a  tamis.  Add  two  quarts 
of  veal  stock,  and  if  you  wish  a  richer  and  more  nutritious  soup,  a  pint  of  veal  consomme. 
Then  take  a  quart  of  young  green  peas,  which  heat  gently  over  a  slow  fire  until  they  are 
tender  ;  add  these  to  the  soup,  with  some  flour  and  butter  to  give  the  proper  consistence, 
and  boil  them  for  half  an  hour.  A  few  leaves  of  green  mint  may  be  introduced  if  ap- 

proved ;  and  if  it  be  required  to  have  the  soup  very  green,  boil  a  bunch  of  parsley  and 
rub  it  through  a  hair  sieve,  which  will  give  the  desired  colour:  if  any  slight  acidity 
should  prevail  from  the  vegetables,  a  lump  of  sugar  will  remove  it.  Season  to  the  palate, 
and  serve  it  as  usual  with  fried  bread. 

5120.  Asparagus  soup.  —  This  is  made  with  the  points  of  asparagus  in  the  same  man- 
ner as  the  green  pea-soup  is  with  peas  ;  or  by  adding  the  asparagus  heads  to  common  pea- 

soup. 

StTBSECT.  4.  —  Game  Soups. 

5121.  Game  soups,  in  houses  well  supplied  with  game,  may  he  made  at  a  very  moderate 
expense.  Take  the  meat  from  the  breasts  of  birds,  hares,  or  rabbits,  that  may  have  been 

left  from  the  preceding  day's  dinner,  and  pound  it.  Beat  the  bones  to  pieces  and  boil 
them  in  broth  for  an  hour.  Boil  and  mash  six  turnips,  strain  them  with  the  pounded 
meat  through  a  tamis,  passing  the  broth  at  the  same  time,  by  which  means  the  whole  will 
be  got  through.  Put  these  ingredients  into  the  soup-kettle  and  set  it  near  a  moderate 
fire,  never  allowing  it  to  boil.  When  it  is  to  be  served,  beat  the  yolks  of  six  eggs,  and 
mix  with  them  half  a  pint  of  cream ;  strain  them  through  a  sieve  into  the  soup,  which 
should  be  nearly  boiling ;  stir  the  eggs  and  cream  well  into  it  to  prevent  them  becoming 
curdled. 

5122.  Hare  soup. — Empty  a  hare  ;  reserve  the  liver  and  parboil  it.  Cut  the  hare  into 
junks  or  thick  pieces  ;  trim  the  bottom  of  a  stew-pan  with  slices  of  fat  ham  or  fat  bacon. 
Have  ready  cut  some  carrots,  turnips,  and  onions,  one  of  which  should  be  whole  and  stuck 
with  six  cloves,  a  blade  of  mace,  and  a  few  corns  of  pepper,  a  bunch  of  parsley,  and 
some  sweet  herbs,  two  table-spoonfuls  of  chopped  mushrooms,  two  eschalots  minced,  and  a 
piece  of  lemon  peel,  with  a  little  salt.  Fill  the  trimmed  stew-pan  with  the  pieces  of  hare 
and  vegetables,  and  moisten  with  a  pint  of  beef  stock  and  a  gill  of  port  wine.  Let  these 
gently  simmer  together,  closely  covered,  on  a  very  slow  fire  for  two  hours.  Then  remore 
the  stew-pan  from  the  fire,  and  take  out  the  best  pieces  of  the  hare,  as  the  thighs  and 
back  ;  pick  the  meat  clean  from  the  bones,  which  latter  return  into  the  stew-pan.  Poimd 
the  meat  you  have  picked  off  with  the  parboiled  liver  in  a  mortar,  and  when  it  becomes 
a  smooth  and  uniform  mass,  add  a  large  hmip  of  flour  and  butter  intimately  mixed,  and 
rub  them  through  a  tamis.  Replace  the  stew-pan  on  the  fire,  with  sufficient  beef  stock  to 
afford  three  quarts  of  soup,  and  let  them  gently  simmer  an  hour  more ;  then  strain  it  off 
and  remove  any  fat.  Mix  gradually  the  pounded  meat  of  the  hare  with  the  strained 
liquor,  and  set  it  on  the  fire  for  twenty  minutes  to  thicken  and  combine. 

.M23.  Partriilec  soup  Skin  and  cut  to  pieces  two  large  partridges,  with  three  or  four  slices  of  h.-im,  a 
little  celery,  and  three  large  onions.  Fry  them  in  butter  till  brown,  hut  mind  they  do  not  bum  ;  then  put 
them  into  a  stew-pan  with  three  quarts  of  boiling  water,  a  few  peppercorns,  and  a  little  salt.  Attcr  stcwmj 
gently  for  two  hours,  strain  it  through  a  sieve,  put  U  ng.iin  into  the  stew-p.m  with  some  stewed  celery  and 
fried  bread.    When  near  boiling  pour  it  into  a  tureen,  and  serve  it  quite  hot. 
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SuBSECT.  5. — Fish  Soups. 

5124.  Stock  for  Jish  soup.  —  Take  a  pound  of  skate,  four  or  five  flounders,  and  two 
pounds  of  eels  ;  clean  them  well  and  cut  them  into  pieces  ;  cover  them  with  water  and 
season  them  with  pepper,  mace,  salt,  an  onion  stuck  with  cloves,  a  head  of  celerj',  two 
parsley  roots  sliced,  and  a  bunch  of  sweet  herbs  ;  cover  them  close,  stew  for  an  hour  and 
half,  and  then  strain  it  off  for  use.  If  for  brown  fish,  first  fi'y  the  fish  brown  in  butter, 
and  then  do  as  above.    It  will  not  keep  more  than  two  or  three  days. 

5125.  Eel  soitp.  —  Take  a  couple  of  middling-sized  onions,  cut  them  in  half,  and  cross 
the  knife  over  them  two  or  three  times ;  put  two  ounces  of  butter  into  a  stew-pan,  put  in 
the  onions,  and  stir  them  about  till  they  are  lightly  browned ;  cut  into  pieces  three  pounds 
of  unskinned  eels,  put  them  into  your  stew-pan  and  shake  them  over  the  fire  for  five 
minutes  ;  then  add  three  quarts  of  boiling  water,  and  when  they  come  to  a  boil  take  the 
scum  off;  then  put  in  a  quarter  of  an  ounce  of  the  green  leaves  (not  dried)  of  winter 
savoury,  the  same  of  lemon  thyme,  and  twice  the  quantity  of  parsley,  two  drachms  of 
allspice,  the  same  of  black  pepper  ;  cover  it  close,  then  let  it  boil  gently  for  two  hours, 
strain  it  off,  and  skim  it  clean.  To  thicken  it  put  three  ounces  of  butter  into  a  stew-pan ; 
when  it  is  melted  stir  in  as  much  flour  as  will  make  it  of  a  thick  paste,  and  add  the  liquor 
by  degrees  ;  let  it  simmer  for  ten  minutes,  and  pass  it  through  a  sieve  ;  put  your  soup  on 
in  a  clean  stew-pan,  and  have  ready  some  little  square  pieces  of  fish  fried  of  a  nice  light 
brown,  either  eels,  soles,  plaice,  or  skate  will  do.  The  fried  fish  should  be  added  about 
ten  minutes  before  the  soup  is  served  ;  forcemeat  balls  are  sometimes  added. 

5I2C.  Lobster  soup  Boil  three  fine  young  hen  lobsters  ;  when  cold  split  the  tails,  take  out  the  meat,  crack 
the  claws,  and  cut  the  meat  into  smalt  pieces  ;  take  out  the  coral  and  soft  parts  of  the  body  ;  bruise  part  of 
the  coral  in  a  mortar  with  part  of  the  meat  from  the  chines,  and  with  this  make  forcemeat  balls,  seasoned 
with  mace  or  nutmeg,  anchovy,  grated  lemon-peel,  and  cayenne ;  pound  these  with  the  yolk  of  an  egg.  Have 
three  quarts  of  veal  stock,  bruise  the  small  legs  and  chine,  .and  put  them  into  the  stock  to  boil  for  twenty 
minutes  ;  then  strain  it,  and  to  thicken  it  take  the  fresh  coral  .ind  bruise  it  and  put  it  into  a  mortar  with  a  littlo 
butter  .and  flour  ;  rub  it  through  a  sieve,  and  put  it  to  the  soup  with  the  meat  of  the  lobsters  and  the  remain- 

ing coral.  Let  it  simmer  very  gently  for  ten  minutes  ;  do  not  let  it  boil,  or  its  fine  red  colour  will  immediately 
fade.    Pour  it  into  a  tureen  ;  add  the  juice  of  a  lemon  and  a  little  anchovy. 

5127.  Ci  aiifls/i  soup  Put  six  whitings  and  one  eel  and  a  thornb.ack  into  cold  water,  .and  set  them  on  the 
fire  ;  as  the  scum  rises  in  boiling  it  must  be  carefully  removed.  An  onion,  carrot,  and  some  parsley,  together 
with  a  few  peppercorns,  must  be  added.  Then  remove  the  shells  of  fifty  crayfish,  and  add  tlicm  to  the  soup, 
together  with  the  small  claws  and  shells  finely  pounded.  Boil  the  whole  an  hour  ;  then  strain  oil'  the  soup, and  put  in  some  pounded  crusts  of  bread,  and  then  sprinkle  over  the  spawn  of  a  lobster 

51 28.  Prawn  suup  is  mailo  in  the  same  w.ay. 
5129.  Common  Jisli  soups  Excellent  fish  soups  may  be  made  of  the  skull  of  cod,  skate,  or  flounders,  boiled 

in  no  more  water  than  will  cover  them,  and  the  liquor  thick(;ned  with  oatmeal. 

5130.  Turtle  soujr.  —  The  head  of  the  turtle  should  be  cut  off  the  evening  previous  to 
the  day  on  which  the  soup  is  to  be  made,  and  the  turtle  hung  up  by  the  fins  with  the 
neck  downwards.  In  the  morning  cut  off  the  fore  fins,  and  the  callipee  all  round  ;  re- 

move the  entrails  and  carefully  detach  the  gall ;  then  cut  off  the  hind  fins,  and  separate  all 
the  meat  from  the  bones,  both  callipee  and  callipash,  and  cut  it  into  pieces.  Scald  these 
all  together,  taking  care  the  scales  do  not  set.  When  cleaned,  chop  the  fins  into  pieces  four 
inches  long,  and  put  them  with  the  other  pieces  and  bones  into  a  pot  with  sufiicient  water 
to  cover  them  ;  throw  in  a  bimch  of  sweet  herbs  and  some  whole  onions,  and  when  the 
liquor  boils  take  off  all  scum  and  froth.  AVhen  these  are  nearly  done,  take  them  out  and 
detach  the  bones  from  the  fins ;  strain  the  liquor,  and  reduce  it  by  boiling  to  about  one 
third  of  its  original  quantity.  Divide  the  meat  into  pieces  of  a  convenient  size  for  the 
mouth  ;  put  them  into  a  pot,  with  some  parsley,  thyme,  savoury,  knotted  marjoram,  basil, 
and  green  onions,  chopped  fine  together,  with  some  pounded  spices,  consisting  of  clove, 
black  pepper,  mace,  allspice,  and  salt.  Pour  over  them  the  reduced  liquor,  and  some  good 
veal  stock ;  let  it  boil  very  gently  till  three  parts  done,  and  clear  it  free  from  the  herbs. 
Let  the  liquor  be  strained  through  a  tamis,  and  thickened  with  flour  and  butter  (passed), 
and  add  a  bottle  of  Madeira  wine.  Set  it  on  the  fire  to  boil,  add  the  meat,  and  lastly  put 
in  the  juice  of  five  or  six  lemons,  and  a  seasoning  of  cayenne  pepper  and  salt.  When 
served,  put  in  forcemeat  balls  previously  prepared,  together  with  some  of  the  real  green 
fat,  divided  in  moderate  portions.  In  countries  where  turtle  is  abundant  and  cheap,  the 
broth  in  which  it  is  prepared  is  made  of  the  turtle  only,  whereby  the  flavour  is  much 
improved. 

Sect.  V. 
GRAVIES. 

5131.  Beef  gravy.  —  In  plain  family  cooking,  stock  or  consomme  is  seldom  in  daily 
request,  and  consequently  small  quantities  of  gravy  arc  made  as  occasion  demands. 
Gravy  as  well  as  soup  is  an  extract  of  the  soluble  and  nutritious  juices  of  meat,  united  in 
certain  proportions  to  those  of  vegetables,  which  are  in  fact  the  flavouring  ingredients. 

Let  the  proportion  of  beef  to  water  be  a  pound  to  a  pint ;  pepper  and  flour  the  meat, 
•put  it  into  a  well-tinned  pan,  in  which  a  small  lump  of  butter  has  been  previously  melted. 
Set  the  stew-pan  uncovered  over  a  clear  fire,  until  the  meat  becomes  brown  ;  remove  it  to .SMS 
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a  soup-plate  and  score  it  with  a  knife  in  various  places,  to  allow  the  gravy  to  flow  out. In  the  mean  time  put  into  the  same  saucepan,  and  by  the  same  process ;  draw  out  the 
juices  of  one  carrot,  one  onion,  and  some  celery,  all  cut  small.  When  these  are  heated, 
or  as  the  cook  terms  it  sweated,  add  to  them  the  meat  and  its  gravy,  and  a  pint  of  boiling 
water  ;  boil  all  together  and  scum  the  surface  continually,  and  -when  the  scum  ceases  to 
rise,  cover  the  pot  and  let  it  simmer  gently  for  an  hour  or  more.  Strain  it  off,  and  if  not 
immediately  wanted,  let  it  cool,  in  order  to  remove  more  entirely  the  fat  than  can  other- 

wise be  done,  as  well  as  to  pour  it  after  it  has  settled  clear  off  from  the  sediment. 

5132.  Fi-rt/  grart/ —  Veal  gravy  may  be  obtained  by  the  same  plan  as  the  last,  but  it  requires  a  greater  pro- portion of  meat  to  water  than  beef  gravy,  and  instead  of  butter,  the  saucepan  should  be  lined  with  slices  of 
I'at  bacon.  The  cover  of  the  stew-pan  should  be  put  on  while  both  meat  and  vegetables  are  sweating,  as  one object  is  to  keep  the  gravy  from  becoming  brown.  Of  vegetables  use  only  parsley,  green  onions,  and  mush- 

room parings. 
5133.  Browning.  —  This  is  used  to  give  a  fine  brown  to  gravies  ;  it  is  prepared  by  putting  a  quarter  of  a 

pound  of  good  moist  sugar  into  a  frying-pan,  with  three  table-spoonfuls  of  water;  this  is  kept  over  the  fire 
and  stirred  all  the  time,  until  it  becomes  of  a  deep  brown  colour ;  another  pint  of  water  is  then  added ;  it  is 
to  be  skimmed  well  while  boiling,  and  after  it  is  done  it  must  be  bottled  and  well  corked. 

5134.  Gravy  for  roast  beef.  —  Melt  a  little  salt  in  a  quarter  of  a  pint  of  boiling  water,  about  an  hour  before 
a  joint  of  roast  beef  is  to  bo  served,  place  an  earthenware  dish  under  it,  and  drop  some  of  the  salt  and  water 
on  the  brown  parts  of  the  roast,  catching  it  in  tlie  dish  beneath.  When  enough  is  thus  obtained,  set  to  cool, 
in  order  to  remove  the  fat  from  it ;  this  being  done,  warm  it  in  a  saucepan,  and  pour  it  over  the  beef  when  it is  served. 

5135.  Gravy  for  roasl  mutton  Make  a  gravy  of  mutton,  without  vegetables,  and  remember  to  send  some 
of  this  in  a  tureen  whenever  there  is  a  saddle  or  haunch  of  mutton  to  be  served.  Venison,  also,  should  have 
mutton  gravy,  unless  there  are  sufficient  venison  trimmings  to  make  it.  Put  no  seasoning  except  a  little 
salt  to  either  mutton  or  venison  gravy.    Browning  may  be  added  to  it. 

5136.  Gravy  for  steaks  and  chops  Pour  aw.iy  the  fat  in  which  steaks  or  chops  have  been  fried  ;  put  in  a 
small  lump  of  butter,  and,  while  it  is  melting,  dredge  it  well  and  continually  with  flour,  until  it  becomes  a 
thick  mass ;  then  add  a  little  boiling  water  and  any  flavouring  ingredient,  such  as  mushroom  or  walnut 
catsup,  whichever  the  meat  requires,  with  which  it  is  to  be  served. 

5137.  Savoury  jelly  for  meat  pies.  —  This  is  a  composition  of  animal  and  vegetable  substances,  reduced  by 
slow  boiling  to  a  jelly.  Stick  two  large  onions  with  a  few  cloves,  peel  three  eschalots,  slice  two  carrots,  a 
bundle  of  parsley  and  sweet  herbs ;  put  these  into  the  stew-pan  with  four  pounds  of  chuck  beef,  two  calfs 
feet,  remnants  of  poultry  and  game,  with  a  knuckle  of  veal  and  some  ham.  Let  these  ingredients  heat 
together  for  an  hour  over  a  slow  fire  ;  moisten  with  some  beef  or  veal  stock,  and  let  it  stew  gently  for  four 
hours  J  remove  all  tlie  fat  and  strain  it ;  then  clarify  it  with  the  whites  of  eggs  ;  and  when  cold  it  will  be  a 
jelly. 

5138.  Gravy  for  hashed  meat  Make  a  gravy  of  the  bones  of  the  meat  to  be  hashed  ;  break  the  bones,  and, 
if  for  mutton,  put  in  an  oniou  sliced,  some  celery  cut  small,  and  a  carrot  and  turnip ;  pour  boiling  water  over 
them,  and  simmer  gently  for  two  or  three  hours  ;  strain  all  through  a  sieve.  If  to  be  served  thickened,  stew 
some  sliced  potatoes  with  the  vegetables,  and  pulp  all  together  through  the  sieve  or  tamis.  Season  with 
pepper  and  salt ;  flavour  with  mushroom  catsup,  for  veal  or  mutton  ;  with  walnut  catsup  for  beef. 

6139.  Gravy  for  poultry.  —  Add  the  liver,  necks,  and  feet  of  poultry  either  to  the  brown  beef  stock  (see 
"  Beef  Gravy  "),  or  to  the  white  veal  stock  (see  "White  Veal  Stock  "),  according  as  the  poultry  is  to  be dressed,  whether  fricasseed  or  ragouted. 

5140.  Gravy  for  game  Add  to  the  beef  gravy  (see  "  Beef  Stock  ")  the  trimmings  of  game  rabbits,  one table-spoonful  of  mushroom  catsup,  and  the  juice  of  half  a  lemon. 
5141.  Turtle  gravy,  for  hashed  calf  s  head  Thicken  with  butter  and  flour  a  pint  of  beef  gravy;  add  a 

wine-glass  of  Madeira,  the  juice  and  peel  of  half  a  lemon,  a  few  leaves  of  basil,  an  eschalot  sliced,  a  few  grains 
of  cayenne  or  curry  powder,  two  tea-spoonfuls  of  anchovy  essence.  Simmer  these  together  for  five  minutes, 
and  strain  through  a  tamis.  Add  or  omit,  as  may  be  convenient,  a  dozen  of  turtle  forcemeat  balls. 

Sect.  VI. 

SAUCES. 

5142.  White  roux,  or  thickening  for  sauces.  —  Melt  some  butter  in  a  stew-pan  over  a 
slow  fire,  and  dredge  in  sufficient  flour  to  form  a  thin  paste  ;  stir  this  for  ten  minutes  to 

incorporate.  By  submitting  the  same  materials  to  a  brisker  fire  in  the  beginning,  and 
then  continuing  the  process  over  a  more  gentle  heat,  it  will  assume  a  brown  colour,  and 
is  then  termed  brown  roux.  These  are  the  usual  thickenings  for  all  gravies  and  sauces, 
and  when  thus  prepared  will  keep  good  for  a  considerable  time. 

5143.  Liaisons  or  Icasons.  —  These  are  thickenings  for  white  sauces,  formed  of  egg  and 
cream ;  the  yolk  of  egg  beaten  well  is  mixed  with  cream,  and  both  are  gradually  mixed 
with  the  hot  broth  or  stock  which  is  to  be  thickened.  Care  must  be  taken  not  to  boil 

this  mixture,  which  would  cause  the  eggs  to  curdle.  When  cream  is  not  at  hand,  the 

yolk  of  an  egg  thus  combined  with  the  gravy  serves  as  a  substitute  for  thickening. 
5144.  Bread  sauce  for  roasted  poultry  and  game. —  Put  a  tea-cupful  of  bread  crumbs 

into  a  saucepan,  and  pour  over  them  half  a  pint  of  milk  ;  add  an  onion  and  a  dozen  black 

peppercorns.  Let  it  boil,  stirring  it  well  together ;  then  simmer  it  till  it  becomes  stiff. 
Take  out  the  onion  and  pepper,  and,  with  butter  and  cream,  reduce  the  bread  to  a  proper 
consistence.    Serve  in  a  tureen. 

5145.  Gooseberry  sauce.  — T^iQ  accompaniment  to  a  boiled  leg  of  house  Iamb,  or  to 

mackarel.  After  cutting  off  the  tops  and  tails  with  scissors,  half  a  pint  of  gooseberries 

must  be  scalded,  drained  on  a  sieve,  and  then  put  into  a  pint  of  melted  butter.  (See 

"  Melted  Butter.")  For  mackarel,  some  add  finely-chopped  fennel  to  the  gooseberries; 

other  cooks  flavour  the  sauce  with  ginger  and  lemon-peel ;  and  occasionally  the  goose- 

berries are  merely  scalded  and  sent  up  whole,  without  any  mixture  of  butter  or  other 
things. 
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5146.  Green  mint  sauce  This  is  principally  eaten  with  roasted  lamb,  either  hot  or 
cold,  iu  the  early  part  of  the  season.  It  consists  of  green  mint  finely  chopped  with  a 
little  parsley,  a  tea-spoonful  of  moist  sugar,  and  a  wine-glassful  of  vinegar. 

5147.  Young  onion  sauce.  —  Peel  a  pint  of  button  onions,  and  put  them  in  water  till  you  want  to  boil  them : 
put  them  into  a  stew-pan  with  a  quart  of  cold  water ;  let  them  boil  till  tender  ;  they  will  take,  according  to 
their  age,  from  half  an  hour  to  an  hour.  You  may  put  them  into  half  a  pint  of  melted  butter,  to  which 
two  spoonfuls  of  mushroom  catsup  has  been  added. 

5148.  White  onion  sauce  for  boiled  rabbits,  or  roasted  shoulder  of  mutton.  —  For  this 
sauce  the  Spanish  are  the  mildest.  Peel  and  cut  them  in  half  ;  lay  them  in  cold  water 
for  ten  or  fifteen  minutes  ;  then  boil  them  for  another  quarter  of  an  hour  ;  and,  to  render 
them  very  mild,  pour  off  this  water,  and  with  fresh  boiling  water  boil  them  up  once 
more  ;  drain  them  on  a  sieve,  put  them  on  a  chopping  board,  and  cut  them  very  fine.  In 
a  fresh  saucepan,  put  them  again  on  the  fire,  adding  a  small  lump  of  butter,  half  a  pint  of 
cream  or  milk ;  stir  it  till  it  boils,  and  if  too  thick,  add  more  milk  or  cream  ;  rub  it 
through  a  tamis  or  sieve ;  put  it  again  into  the  saucepan  to  make  it  warm  again ;  and 
pour  into  the  tureen  when  the  dish  is  served  which  it  is  to  accompany. 

5149.  Brown  onion  sauce — Peel  and  slice  some  onions  (some  put  in  an  equal  quantity  of  cucumber  or 
celerj')  into  a  quart  stew-pan,  with  an  ounce  of  butter  ;  set  it  on  a  slow  fire,  and  turn  the  onion  about  till  it  is 
lightly  browned  ;  now  gradually  stir  in  half  an  ounce  of  flour  ;  add  a  little  broth,  pepper  and  salt ;  boil  up 
for  a  few  minutes,  and  add  a  table-spoonful  of  claret  or  port  wine,  and  some  of  mushroom  catsup  (you  may sharpen  it  with  lemon  juice  or  vinegar),  and  rub  it  through  a  hair  sieve. 

5150.  Curry  potoder  U'ill  convert  this  inio  etcellent  curry  sauce  N.B.  If  this  sauce  is  for  steaks,  shred 
an  ounce  of  onions,  fry  them  brown,  and  put  to  the  sauce  you  have  rubbed  through  the  tamis  ;  or  some 
small  silver  button  onions,  peeled  and  boiled  tender,  and  put  in  whole  when  your  sauce  is  done,  will  be  an 
acceptable  addition.   The  flavour  of  this  sauce  may  be  varied  by  adding  Tarragon  or  Burnet  vinegar. 

5151.  Caper  sauce  Chop  a  table.spoonful  of  capers  very  small,  and  boil  them  up  in  melted  butter.  See 
receipt  for  "  Melted  Butter." 

5152.  Parsley  and  butter.  —  Put  a  lump  of  butter  into  a  saucepan,  and  as  it  begins  to  dissolve,  shake  in 
flour  till  it  forms  a  thick  paste ;  bring  this  to  a  proper  thickness  with  water  ;  chop  the  parsley  very  small 
after  having  soaked  it  in  boiling  salt  and  water ;  put  it  to  the  butter  and  give  it  a  boil  up,  stirring  it  all  the time.    Serve  it  in  a  tureen. 

5153.  Mtishroom  sauce.  — This  is  best  made  by  pounding  a  pint  of  the  small  or  button  mushrooms  with 
about  an  ounce  of  butter  and  a  table-spoonful  of  fine  flour  ;  work  this  well  over  a  gentle  heat,  moistening  with 
Teal  gravy  and  a  little  cream :  it  requires  to  be  well  seasoned.  Some  persons  add  a  dessert  spoonful  of 
cavice  ;  others  the  same  quantity  of  lemon  juice. 

5154.  Tomata  sauce — This  is  usually  eaten  with  fried  lamb  chops:  it  is  also  well  adapted  for  game. 
When  the  tomatas  are  ripe,  stew  half  a  dozen  large  ones  in  a  pint  of  beef  gravy,  with  two  tea-spoonfuls  of 
minced  eschalots  ;  when  they  become  tender  mash  them,  and  pass  the  pulp  through  a  tamis  ;  set  this  on  a 
moderate  fire  to  reduce  with  a  glass  of  sherry,  or  other  white  wine.  Towards  the  end  of  the  process,  when 
it  has  acquired  a  proper  consistence,  add  suflicient  cayenne  pepper,  salt,  and  a  little  lemon-juice.  This  sauce 
may  be  preserved  in  bottles,  but  it  is  much  superior  when  fresh  made. 

5155.  Apple  sauce —  This  is  made  by  boiling  apples  after  they  have  been  pared  and  the  core  extracted 
with  a  little  allspice  tied  up  in  a  muslin  rag;  when  sufficiently  tender,  mash  them,  add  a  very  small  piece  of butter,  and  sweeten  with  moist  sugar. 

5156.  IVine  sauce  for  venison —  To  a  quarter  of  a  pint  of  claret,  or  of  port  wine,  add  the  same  quantity  of 
mutton  gravy  (unseasoned),  and  a  table-spoonful  of  currant  jelly ;  boil  them,  and  serve  them  in  a  sauce tureen. 

51.57.  Sharp  sawe  for  venison — Put  into  a  clean  well-tinned  saucepan,  half  a  pint  of  good  white  wine 
vinegar,  and  a  quarter  of  a  pound  of  loaf  sugar  pounded.  Let  these  simmer  gently  by  the  fire  ;  skim  the surface  of  the  liquid  carefully  ;  and  serve  hot  in  a  tureen. 

5158.  Sweet  sauce  for  venison,  hare,  or  roasted  mutton.  —  Melt  currant  jelly  in  a  saucepan,  adding  to  it  two table-spoonfuls  of  hot  water. 

5159.  Melted  butter.  —  Melted  butter,  said  by  foreigners  to  be  the  only  English  sauce; and  it  would  not  be  so  diflicult  an  art  to  make  it  well,  if  it  were  not  often  done  in  a 
hurried  and  careless  manner.  Sometimes  the  butter  is  oiled,  and  floats  on  the  surface ; 
sometimes  there  is  too  much,  and  sometimes  too  little  flour ;  and  generally  too  much 
boiled.  Let  the  cook  keep  a  pint  saucepan  for  this  purpose  only,  and  remember  that 
about  two  ounces  of  butter  will  make  a  suflicient  quantity  for  one  tureen.  Put  the*  butter 
into  the  stew-pan,  with  a  large  tea-spoonful  of  flour  and  two  table-spoonfuls  of  milk  ;  when 
melted  and  mixed  together,  add  six  table-spoonfuls  of  water ;  shake  the  saucepan  con- 

stantly while  holding  it  over  the  fire,  taking  care  that  the  contents  go  one  way.  When 
it  begins  to  simmer,  it  may  stand  quietly  and  boil  up  ;  pour  it  into  a  tureen  as  soon  as  it 
boils.  If  the  butter  oils,  put  a  spoonful  of  cold  water  to  it,  and  stir  it  well ;  if  that 
does  not  succeed,  try  the  pouring  it  backwards  and  forwards  from  the  saucepan  into  the 
basin.  Melted  butter  made  to  be  mixed  with  essences  and  catsups  should  be  of  the 
thickness  of  a  light  batter. 

6160.  Clarified  butter. —  Vut  butter  into  a  nice  clean  stew-pan  over  a  clear  slow  fire;  watch  it,  .md  as  it melts,  skim  away  the  butter-milk  it  casts  up  ;  let  it  stand  for  a  minute,  that  impurities  m.iy  sink  to  the bottom  ;  pour  the  clear  butter  through  a  sieve  into  a  clean  basin,  leaving  the  sediment  in  the  stew-pan. 5\Gl.  Burnt  butter.  — Vut  a  lump  of  butter  into  a  frying-pan  ;  when  melted,  and  it  becomes  brown,  add  to it  a  table.spoonful  and  a  half  of  vinegar,  a  little  pepper,  and  salt. 
5162.  Butter,  oiled  (for  frying  Jlsh,  instead  of  olive  oil).  —  Melt  two  ounces  of  butter  in  a  saucepan  or  cup  • put  into  hot  water :  it  can  scarcely  be  done  too  gradually.  From  the  sediment  at  the  bottom,  it  must  be 

1  poured  away.  > 

Fish  Sauces. 

5163.  Oyster  sauce.  —  Preserve  the  liquor  of  the  oysters,  and  the  beards  when  taken 
'  ofif ;  boil  up  the  liquor  and  boards  logetlier  ;  strain  it  arid  put  in  the  oysters ;  warm  them 

3  M  .-3 
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in  it  for  a  few  minutes  ;  then  take  tliem  out  and  drain  them  ;  strain  off  the  liquor  clear. 
Put  into  a  stew-pan  a  small  bit  of  butter  with  a  spoonful  of  flour,  and  fry  them  together  ; 
dilute  this  with  the  oyster  liquor  and  two  table-spoonfuls  of  cream ;  let  it  boil  gently,  then 
add  the  oysters.  When  boiled  sufficiently,  season  it  with  salt  and  with  a  spoonful  of 
essence  of  anchovy.    Serve  in  a  tureen. 

5164.  Lobsler  sauce. — Mash  or  pound  the  fresh  eggs  of  the  hen  lobster,  which  squeeze 
thi'ough  a  piece  of  muslin  and  reserve  ;  divide  the  flesh  of  a  boiled  lobster  into  con- 

venient bits,  and  dust  them  with  a  little  flour  to  prevent  them  from  adhering  together ; 
put  them  into  a  saucepan  with  sufficient  butter  and  cream,  or  milk,  constantly  stirring 
over  a  gentle  fire  until  dissolved  ;  let  it  simmer  a  minute  or  two,  then  add  the  strained 
eggs  or  spawn  ;  and  when  it  assumes  a  brilliant  red  colour,  instantly  remove  it  from  the 
fire,  as  the  continuance  of  a  boiling  heat  would  destroy  its  fine  redness.  Those  who 
prefer  the  flavoui-  of  anchovy,  cavice,  or  lemon-juice,  may  make  the  addition  at  table. 

51(;5.  S/trimp  sauce.  —  When  the  shrimps  are  picked  at  home,  reserve  the  bodies  and  shells,  and  stew  them 
in  a  little  water;  strain  this  liquor  through  muslin,  and  employ  it  with  sufficient  butter,  flour,  and  the  picked 
shrimps.  Some  persons  pound  the  picked  shrimps  into  a  paste,  which  may  be  afterwards  mixed  with  the 
butter,  flour,  and  the  water  in  which  the  bodies  have  been  stewed.  In  this  way  the  sauce  becomes  strongly 
impregnated  with  the  flavour  of  the  shrimps. 

51()(i.  Anchovy  sauce  Take  a  couple  of  anchovies,  pick  them  clean  from  the  bones,  and  pound  them  to  a 
paste  with  some  flour.  When  sufficiently  smooth,  add  two  ounces  and  a  half  of  butter,  and  incorporate  it 
with  the  anchovy  paste;  put  this  mass  into  a  saucepan  with  nearly  a  pint  of  milk  or  cream,  and  set  it  over  a 
gentle  fire  to  dissolve,  frequently  stirring  it ;  when  it  has  simmered  a  minute  or  two,  it  will  be  of  the 
requisite  consistence.  Made  with  the  essence  of  anchovy,  two  tiible-spoonfuls  will  be  necessary  to  flavour 
hair  a  pint  of  good  melted  butter.  It  should  be  served  hot,  and  have  the  juice  of  half  a  lemon  squeezed into  it. 

5167.  Fennel  and  butter  for  mackarel,  —  After  the  fennel  is  washed  boil  it  in  half  a  pint 
of  salt  and  water  for  six  or  seven  minutes  ;  drain  it  and  mince  it  very  small.  Mix  it  well 
with  melted  butter,  and  serve  it  in  a  sauce  tureen.  Fennel  and  parsley  sauce  is  sometimes 
preferred  to  fennel  sauce  alone.  A  sprig  of  mint  and  an  onion  chopped  very  small  are 
also  sometimes  added. 

51GS.  Macknrel  roe  sauce  Boil  the  soft  roes  ofm.ickarpl,  and  bruise  them  with  a  spoon  ;  then  mix  them 
with  the  yolk  of  an  egg  well  beaten.  Add  tn  them  salt  and  pepper,  and  some  fennel  .and  parsley  boiled  and 
chopped  small.  .To  these  must  be  added  half  a  pint  of  thin  melted  butter.  Some  add  mushroom  catsup,  or 
walnut  pickle  and  soy. 

5169.  Eyg  sauce  for  salt  fish.  —  Boil  three  eggs  for  twelve  minutes,  and  harden  them  by 
putting  them  immediately  into  cold  water ;  this  will  also  prevent  the  surface  from  becoming 
black.  Chop  all  the  yolks,  but  only  half  the  whites,  into  small  square  dice,  and  after 
putting  them  into  the  sauce  tureen  pour  upon  them  half  a  pint  of  melted  butter,  not  too 
thick.    Stir  these  well  together. 

5170.  Liver  sauce  for  fish.  —  Boil  the  liver  of  the  fish  and  pound  it  in  a  mortar  with  a 
little  flour ;  stir  it  into  broth  or  some  of  the  liquor  the  fish  was  boiled  in,  or  in  melted 
butter,  parsley,  and  a  few  grains  of  anchovy  essence,  soy,  or  catsup.  Give  it  a  boil,  and 
run  it  through  a  sieve.    You  may  add  lemon  juice  or  lemon  cut  in  dice. 

."ilTl.  A  ven/Jine  sauce/or  Jish  Put  into  a  well-tinned  saucepan  a  pint  of  port  wine,  a  glass  of  mount.iin, 
half  a  pint  of  iine  walnut  catsup,  twelve  anchovies  and  the  liquor  belonging  to  them,  three  or  four  table-spoon- 

fuls of  walnut  pickle,  and  the  rind  of  lialf  a  lemon.  A  few  eschalots  and  cayenne  to  taste  may  be  added.  Also 
three  ounces  of  scraped  horse-radish,  two  or  three  blades  of  mace,  two  tea-spoonfuls  of  made  mustard.  Boil 
all  gently  together  till  the  rawness  of  the  taste  is  lost.  Put  it  into  a  jug  to  cool,  and  thence  pour  it  into  pint 
bottles  and  cork  them  close. 

5172.  CuUis  for  Jisli  Broil  a  jack  or  pike,  then  take  off  the  skin  and  separate  the  flesh  from  the  bones. 
Boil  six  eggs  for  twelve  minutes  and  take  out  the  yolks,  blanch  and  beat  to  paste  a  few  almonds.  Add  the 
eggs  and  mix  these  all  together  with  butter ;  put  in  the  fish  and  pound  the  whole  m.ass  together.  Set  a  stew- 
pan  on  the  fire  with  a  piece  of  butter  to  brown,  and  when  boiling  put  half  a  dozen  onions  sliced,  two  parsnips, 
;md  three  carrots,  to  brown  also  ;  pour  to  them  afterwards  a  little  brotli  to  moisten  them.  When  these  have 
boiled  for  a  few  minutes,  strain  them  into  another  saucepan,  put  in  a  whole  leek,  some  parsley,  sweet  basil, 
halfa  dozen  cloves,  some  mushrooms,  truffles,  and  bread-crumbs,  and  let  them  stew  together  for  a  quarter  of 
an  hour  when  the  fish,  eggs,  and  almonds  from  the  mortar  must  be  added,  and  the  whole  stewed  together 
some  time  longer,  but  not  boiled.   When  suQiciently  done,  strain  it  through  a  hair  sieve. 

Sect.  VII. 

FORCEMEATS  AND  FLAVOURING  INGREDIENTS. 

SuBSECT.  1.  —  Forcemeats. 

5173.  To  compound  forcemeats,  and  to  use  discriminately  flavouring  ingredients  or  con- 
diments, is  the  next  branch  in  cooking  to  which  attention  must  be  given.  Forcemeats 

should  have  the  various  ingredients  of  which  they  are  composed  equally  incorporated,  so 
that  the  whole  mass  may  be  uniform  in  quality  and  flavour.  Flavouring  herbs  or  con- 

diments employed  in  forcemeats  should  be  carefully  added,  all  predominance  in  any  one 
over  the  rest  being  avoided.  As  in  these  flavours  it  is  impossible  to  state  precisely  how 
much  of  each  should  be  used,  the  cook  must  accustom  herself  to  taste  and  to  judge  for 

herself  of  the  due  proportion  of  each  :  experience  will  give  her  delicacy  and  accuracy  of 
taste.  Accuracy  in  regard  to  flavour  is  an  important  attainment  in  a  cook  ;  perhaps  none 
can  be  eminent  who  do  not  strive  to  acquire  it. 
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5174.  Forcemeat  for  veal  or  turkey  roasted.  —  A  forcemeat  for  roasted  veal  or  turkey 
sliould  be  made  of  equal  quantities  of  finely  minced  suet  and  grated  bread,  somewhat  less 

than  a  quarter  of  a  pound  of  each.  About  two  ounces  of  each  will  be  enough  for  a  turkey 

poult.  Some  add,  finely  chopped,  some  parsley,  sweet  marjoram,  lemou  thyme,  some 
grated  lemon-peel,  a  very  small  slice  of  onion  (minced  extremely  fine),  a  little  pepper  and 
salt.  When  these  are  mixed  equally  together  the  whole  must  be  united  by  adding  an 

egg  to  it,  or,  if  insufficient,  two  eggs,  previously  -well  beaten,  must  be  employed  to  bring it  into  one  consistent  mass. 
Forcemeat  for  boiled  turkey.  —  Chop  half  a  pound  of  lean  veal,  two  anchovies,  the  same 

quantity  of  beef  suet,  a  few  oysters  (bearded),  some  bread  crumbs,  incorporated  together 
with  yolks  of  eggs.  To  these  some  cooks  add  a  flavour  of  herbs.  Stuff  the  crop  of  the 
turkey,  and  prepare  it  for  boiling. 

5175.  Sttifflngjor  goose  or  ducks  Chop  onions  very  small,  with  half  the  quantity  of  sage  leaves.  To  these 
add  a  tea-cnpful  of  grated  bread,  a  small  lump  of  butter,  some  pepper  and  salt,  and  incorporate  the  whole  with 
the  yollt  .md  white  of  an  egg  beaten  up.  ,       ̂         .       ̂   ,  , 

Another  w.iy  Boil  the  onions  and  sage,  and  then  chop  them  very  small,  and  put  into  the  goose  or  ducks 
without  any  other  addition  except  that  of  pepper  and  salt. 

5176.  Sltifflng  for  hare  or  roasted  rabbit.  —  If  the  liver  be  perfectly  fresh,  parboil  it,  and  mince  it  very  fine  ; add  to  it  a  small  tea-cupful  of  beef  suet  chopped  fine,  the  same  quantity  of  grated  bread,  a  bunch  of  parsley 
also  finely  chopped,  some  marjoram,  lemon  thyme,  and  grated  lemon-peel,  together  with  a  shred  or  two  of eschalot,  and  a  little  pepper  and  salt  Mix  these  together  with  an  egg  into  a  tolerably  stiff  mass  ;  put  them 
into  the  hare,  and  sew  up  the  skin. 

5177.  Stuffing  for  roasted  pigeons,  the  same  as  for  veal.  For  stewed  pigeons,  boil  and  bruise  the  livers,  .-ind add  to  them  a  little  butter,  a  few  bread-crumbs,  some  pepper,  salt,  pounded  cloves,  chopped  parsley,  and  sweet 
herbs ;  mix  these  ingredients  together,  and  put  a  portion  into  each  pigeon. 

5178.  Forcemeat  for  pies.  —  A  pound  of  lean  veal  trimmed  of  all  the  sinews  and  skins, 
and  chopped  with  lialf  a  poimd  of  fat  bacon,  some  powdered  herbs,  a  little  salt,  two  eggs, 
and  a  little  mushroom  catsup  ;  these  mixed  together  may  be  used  roUed  up  with  best  olives, 
or  made  into  balls,  and  added  to  pies  or  some  made  dishes. 

5179.  A  forcemeat  of  rabbit.  —  Take  a  pound  or  more  of  the  meat  of  wild  rabbits;  add 
to  it  two  pounds  of  fat  bacon,  chop  both  together,  and  afterwards  pound  them  with  a  fla- 

vouring of  herbs,  a  little  salt,  two  yolks  and  one  white  of  an  egg. 

SuBSE^T.  2. — Flavouring  Ingredients. 

We  may  remind  the  reader  that  the  several  spices,  and  mustard,*  have  been  described 
in  Book  VII.  Chap.  X. ;  and  salt  is  treated  of  in  Book  X.  Chap.  III.  Sect.  III. 

5180.  To  prepare  mustard  for  use.  —  In  this  country  mustard  is  simply  made  with  milk, 
water,  vinegar,  or  wine.  The  flour  of  mustard  should  be  kept  dry  in  a  bottle  properly 
corked. 

First  method. — When  made  with  water  in  the  usual  way,  it  has  for  some  little  time  a 
bitter  taste.  To  avoid  this,  rub  in  a  mortar  one  table-spoonful  of  the  flour  of  mustard  with 
two  of  milk  or  cream,  half  a  tea-spoonful  of  salt,  and  the  same  of  lump  sugar  powdered. 

Secmid  method.  —  Made  with  vinegar,  they  should  be  rubbed  together  smooth  for  upwards 
of  seven  or  eight  minutes,  and  when  done  should  be  of  the  consistency  of  thick  cream. 
Put  it  into  a  stone  jar,  and  closely  stopped  it  will  keep  good  for  a  fortnight.  That  which 
is  put  into  the  table  mustard-pot  should  not  be  more  in  quantity  than  what  will  be  con- 

sumed in  one  or  two  days  ;  the  air  soon  causes  it  to  turn  sour  if  it  be  exposed. 
Third  method,  according  to  Dr.  Kitchener.  —  Boil  three  ounces  of  salt  in  a  quart  of 

boiling  water  or  vinegar,  and  pour  it  hot  on  two  ounces  of  scraped  horse-radish.  Closely 
cover  the  jar,  and  let  it  stand  twenty-four  hours.  Strain  and  mix  it  by  degrees  with  the 
best  Durham  flour  of  mustard ;  beat  well  together  till  quite  smooth  and  of  the  thickness 
of  cream.    Put  it  into  a  wide-mouthed  bottle  and  stop  it  close. 

5181.  The  French  flavour  their  mustard  with  Champagne,  Madeira,  or  other  wines  ;  or 
with  vinegar  flavoured  with  capers,  anchovies,  tarragon,  elder,  basil,  burnet,  garlic,  escha- 

lot, celery,  adding  cayenne  or  various  spices,  or  sweet  savoury,  or  fine  herbs,  truffles, 
catsup,  &c.;  in  short,  considering  mustard  only  as  a  vehicle  for  flavours.  Some  of  these  are 
to  be  had  in  the  London  shops,  as  Moutarde  de  Maille,  de  Bordui,  &c. 

Spices,  such  as  nutmeg,  mace,  allspice,  should  be  powdered  and  kept  dry  in  bottles. 
When  powdered  these  ingredients  go  much  farther,  and  more  readily  give  out  their 
flavour,  besides  being  more  ready  at  the  moment  they  are  wanted. 

SuBSEcr  3.  —  Sweet  and  Savoury  Herbs,  dried. 

5182.  As  the  various  herbs  used  as  condiments  cannot  be  had  at  all  times  of  the  year  in  a 
fresh  state,  means  have  been  found  for  preserving  their  flavours.  Drying  and  reducing 
them  to  powder  is  one  of  the  methods  practised.  The  common  method  of  drying  is  to  put 
them  into  paper  bags,  and  lay  tliem  on  a  shelf  in  the  kitchen  exposed  to  all  the  fumes, 
steam,  smoke,  &c.,  by  which  they  soon  lo.se  their  flavour;  but  the  following  method  is 
greatly  preferable.    The  substances  to  be  preserved  should  be  gathered  on  a  fine  day,  at 3  M  4 
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the  time  when  they  are  in  the  highest  perfection.  Having  cleaned  them  well  by  sepa- 
rating tile  leaves  from  the  stalks,  and  having  separated  the  dirt  by  rubbing  them  with  the 

Iiands  over  a  hair  sieve,  which  will  suifer  the  dust  to  go  through  by  shaking,  they  are  to 
be  put  into  a  common  oven  or  a  Dutch  oven  before  the  fire  and  dried  quickly,  but  not  so 
as  to  burn.  This  method  is  preferable  to  drying  them  more  slowly  by  the  heat  of  the 
sun.  When  quite  dried  they  are  pounded  in  a  mortar,  passed  through  a  sieve,  and  the 
powder  put  into  bottles  well  stopped  ;  in  this  way,  parsley,  winter  savoury,  sweet  marjoram, 
lemon  thyme,  sweet  basil,  bay  leaves,  celery  seed,  lemon-peel,  horse-radish,  mint,  sage, 
tarragon,  burnet,  mushrooms,  and  others  of  this  class  will '  retain  their  fragrance  and flavour  for  several  months. 

5183.  Scitsons  for  drying  sweet  herbs. — Basil  is  in  the  best  state  for  drying  from  the 
middle  of  August  and  three  weeks  after.  Knotted  marjoram,  from  the  beginning  of  July 
and  during  the  same.  Winter  savoury,  the  latter  end  of  July  and  throughout  August. 
Summer  savoury,  at  the  same  time.  Thyme,  lemon  thyme,  oramje  thyme,  during  June  and 
July.  il/Zwi,  latter  end  of  June.  Sajre,  August  and  September.  TWrrat/on,  June,  July, 
and  August.  Burnet,  June,  July,  and  August.  Parsley,  May,  June,  and  July.  Chervel, 
the  same.  Fennel,  the  same.  Elder  flowers,  the  same.  Orange  flowers.  May,  June,  and July. 

5184.  It  is  found  convenient  to  keep  ready  prepared  mixtures  of  these  powders,  for  fla- 
vouring certain  soups  and  ragout,  of  which  the  following  may  serve  as  a  specimen  :  —  dried 

parsley,  winter  savoury,  sweet  marjoram,  lemon  thyme,  of  each  two  ounces  ;  lemon-peel 
cut  very  thin  and  dried,  one  ounce  ;  sweet  basil,  one  ounce ;  celery  seed  and  bay  leaves, 
of  each  one  drachm  ;  or  part  only  of  these  may  be  employed  according  to  taste.  Another 
mixture,  recommended  for  pea-soup,  consists  of  dried  mint  and  sage,  celery  seed,  and 
pepper. 

5185.  The  following  are  kept  ready  prepared  in  the  London  shops  ;  —  Dried  mushrooms  ;  dried  truffles  and 
morels  ;  artichoke  bottoms  ;  bottled  and  green  truffles. 

Infusions  of  these  may  likewise  be  made  in  vinegar  or  white  wine,  which  may  be  employed  in  relishing 
sauces,  although  these  are  inferior  to  the  fresh  gathered  herbs. 

5186.  Curry  powder  is  much  used  for  flavouring  and  increasing  the  relish  of  such  dishes 
as  chicken,  rabbits,  veal,  sweetbreads,  lobster,  turbot,  soles,  oysters,  &c.  U  made  after 
the  following  receipt,  it  will  be  found  scarcely  to  diflPer  from  what  is  brought  from  the 
East :  — 

2  oz.  of  coriander  seed  j  I  oz.  of  cummin  seed  ;  i  oz.  of  carraway  seed  ;  i  oz.  of  ginger  {in  powder) ;  2  oz. 
of  turmeric  ;  i  oz.  of  black  pepper  (pounded) ;  a  oz.  of  cayenne  (of  the  very  best  quality,  or  more  will  be 
necessary). 

These  ingredients  are  to  be  dried  in  an  oven,  pounded  and  sifted  separately,  thenmbced 

together  in  a  mortar,  and  put  into  a  dry  "bottle  and  corked.  —  N.B.  A  table-spoonful  will be  sufficient  for  a  large  dish  of  curry. 
5187.  A  ragout  powder  :  — 
loz.ofsait;  |  oz.  of  mustard  ;  ̂  oz.  of  allspice  ;  ̂  oz.  of  black  pepper  (ground)  j  J  oz.  of  grated  lemon-peel ; 

J  oz.  of  ginger ;  i  oz.  of  nutmeg  ;  2  drachms  of  cayenne. 

Dry  these  ingredients  in  an  oven,  pound,  sift,  mingle  them  well  together,  and  bottfe 
them. 

5188.  Mushroom  powder  Wash  half  a  peck  of  large  mushrooms  while  quite  fresh,  and  free  them  from 
grit  and  dirt  with  flannel ;  scrape  out  the  black  p.art,  and  do  not  use  any  that  are  worm-eaten  ;  put  them  into 
a  large  stew-pan  over  tlie  fire  without  water,  with  two  large  onions,  some  cloves,  a  quarter  of  an  ounce  of 
mace,  and  two  spoonfuls  of  white  pepper,  all  in  powder  ;  simmer  and  shake  them  till  all  the  liquor  be  dried  up, 
but  be  careful  they  do  not  burn.  Lay  them  on  tins  or  sieves  in  a  slow  oven,  till  they  are  dry  enough  to  beat 
to  powder ;  when  powdered,  put  it  into  small  bottles,  which  must  be  closely  corked,  and  kept  in  a  dry  place. 

.■iisg.  Anchovy  powder.  —  Pound  the  fish  and  rub  them  through  a  sieve,  make  tliem  into  a  paste  with  dried flour,  and  roll  it  into  thin  cakes  and  dry  them  before  a  slow  fire  (or  oven).  Pound  them  very  fine,  and  put  them 
into  bottles.  Cork  them  well,  and  the  powder  will  keep  good  for  many  years — N.B.  This  sprinkled  on  bread 
and  butler  is  an  agreeable  relish. 

5190.  Oyster  powder  Open  the  oysters  carefully,  so  as  not  to  cut  them  except  in  dividing  the  gristle 
which  attaches  the  shells.  Put  them  nito  a  mortar,  and  when  you  have  got  as  many  as  you  can  conveuientljr 
pound  at  once,  add  about  two  drachms  of  salt  to  about  a  dozen  oysters ;  pound  them  and  rub  them  tlirough 
the  back  of  a  hair  sieve,  and  put  them  into  a  mortar  again,  with  as  much  flour  (but  previously  thoroughly 
dried)  as  will  roll  them  into  a  p.iste  ;  roll  this  paste  out  several  times,  and  lastly  flour  it,  and  roll  it  out  the 
thickness  of  a  half-crown,  and  cut  it  into  pieces  about  an  inch  square  ;  l,ay  them  in  a  Dutch  oven,  where  they 
will  dry  so  gently  as  not  to  get  burned  ;  turn  them  every  half  hour,  anil  when  they  begin  to  dry  crumble  them. 
They  will  take  about  four  hours  to  dry.  Pound  them,  sill  them,  and  put  them  into  dry  bottles  ;  cork  and  seal 
them  over.  —  N.  11.  Three  dozen  of  natives  required  7J  ounces  of  flour  to  make  them  into  a  paste,  which  then 
weighed  II  ounces,  when  dried  Gj  ounces.  To  m.ike  h.alf  a  i>int  of  sauce,  nut  one  ounce  of  butter  into  a  stew- 
pan  with  three  drachms  of  oyster  powder  and  six  table.spoonfuls  of  milk;  set  it  on  a  slow  fire,  stir  it  till  it 
boils,  and  season  it  with  salt.  This  extract  is  valuable  In  inland  countries,  and  equally  good  when  made  into 
sauce,  with  fish,  fou  ls,  or  rum])  steak  ;  sprinkled  on  bread  .ind  butter  it  makes  a  good  sandwich.  It  is  an  ex- cellent store  sauce  for  the  army  and  navy. 

SuBSECT.  3.  —  Store  Sauces,  Essences,  Vinegars,  and  Catsups. 

5191.  Under  this  head  is  an  almost  endless  variety  of  flavouring  ingredients,  many  of 

which,  in  the  present  state  of  English  cookery,  are  almost  indispensable. 
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Anchoft/  essence  is  one  of  the  most  esteemed  of  the  essences.  For  those  -who  prefer  to 
liave  it  home-made,  it  will  be  necessary  to  remark,  that  success  in  making  it  depends 

greatly  on  having  anchovies  which  have  been  long  enough  pickled  so  as  to  dissolve  easily 

without  giving  a  rusty  flavour  to  it.  In  choosing  the  fish,  take  care  that  you  do  not  pur- 
chase sprats  instead  of  anchovies,  which  are  often  sold  for  them  ;  also  avoid  having  those 

in  which  red  paint  has  been  put  into  the  pickle  in  order  to  improve  the  colour  of  the  fish. 
Having  observed  these  precautions,  take  a  pound  of  the  best  anchovies  you  can  get,  and 
put  them  into  two  quarts  of  water,  with  two  bay  leaves,  some  whole  pepper,  a  little  scraped 

horse-radish,  thyme,  two  blades  of  mace,  six  eschalots  chopped  small,  a  wine-glass  of  port 
wine,  and  the  rind  of  a  lemon  ;  boil  all  together  for  twenty  minutes,  rub  them  through  a 
tamis,  and  pour  the  liquor  into  pint  bottles ;  these  must  be  corked  down  and  kept  in  a 
cool  yet  dry  place. 

5192.  Soi/. — ^  This  sauce,  much  used  for  fish,  comes  from  Japan,  and  is  called  there  soja. 
It  is  made  from  the  seeds  of  a  plant  called  Dolichos  soja.  Some  is  also  brought  from  China, 
but  the  Japanese  is  the  best.  It  is  supposed  to  be  extensively  counterfeited  in  this  country. 
When  genuine,  it  is  of  an  agreeable  flavour,  neither  too  salt  nor  too  sweet,  of  a  thick 
consistence,  and  clear  brown  colour.  When  shaken  in  a  glass,  it  should  leave  a  coat  on 
the  surface  of  a  bright  yellowish  brown  colour. 

A  somewhat  similar  sauce  may  be  prepared  in  the  following  manner  :  —  Boil  a  gallon 
of  the  seeds  of  the  Dolichos  soja  till  they  are  soft  —  and  even  peas  or  kidney  beans  may 
be  used  as  a  substitute  ;  add  an  equal  quantity  of  bruised  wheat  ;  put  this  mixture  into  a 
warm  place  for  twenty-four  hours,  and  add  a  gallon  of  common  saltand  two  gallons  of  water. 
Shake  the  whole  together,  and  put  it  into  a  stone  jar,  where  it  should  remain  closed  up 
for  two  or  three  months,  during  which  time  it  should  frequently  be  shaken.  After  this 
time,  the  liquor  should  be  pressed  out  through  a  sieve,  which  will  constitute  the  soy.  An 
inferior  kind  may  be  procured  by  putting  salt  water  upon  what  remains,  and  treating  it 
in  the  same  manner. 

5193.  Essence  of  ham. — Cut  of  lean  ham  three  or  four  pounds  into  pieces  about  an  inch  in  tliickness  ;  lay 
tliem  in  a  stew-pan  with  slices  of  carrot,  parsneps,  and  three  or  four  onions.  Let  them  stew  till  they  stick 
to  the  pan.  but  do  not  burn.  By  degrees  pour  in  some  good  veal  gravy,  a  few  fresh  mushrooms  (or  mush- 

room powder),  truffles,  morels,  cloves,  parsley,  leek,  basil,  and  a  crust  of  bread  ;  cover  it  close  and  simmer 
it  till  it  gets  thick,  then  strain  it  off  for  use  N.B.  This  essence  is  sold  in  the  shops  for  three  shillings  a 
pound  ;  and  as  a  small  quantity  will  give  a  strong  flavour,  it  is  by  no  means  an  expensive  essence. 

5194.  Soup  herb  spirit  Of  lemon  thyme,  winter  savoury,  sweet  marjoram,  sweet  basil,  half  an  ounce 
each  ;  lemon-peel  grated,  two  drachms  ;  eschalots,  the  same;  celery  seed,  a  drachm  avoirdupois  weight. 
Infuse  these  in  a  pint  of  brandy  or  proof  spirit  for  ten  days.  Neither  wine  nor  vinegar  will  extract  the 
flavour  of  the  ingredients  so  well  as  the  spirit. 

5195.  Spirit  uf  savoury  spice. — Black  pepper,  an  ounce  ;  allspice,  half  an  ounce  {fineli/  powdered) ;  nutmeg 
grated,  a  quarter  of  an  ounce  avoirdupois  weight.  Infuse  these  in  a  pint  of  brandy  or  proof  spirit  for  ten 
days. 

51UG.  Soup  herb  spirit  and  spirit  of  savoury  spice,  mixed  in  the  proportion  of  half  a  pint  of  the  herb  spirit 
to  a  quarter  of  a  pint  of  the  savoury  spice  spirit,  form  a  valuable  auxiliary  in  the  kitchen  in  heightening  the 
flavour  and  giving  an  immediate  finish  to  soups,  s.mces,  ragouts,  &c.    They  will  keep  for  twenty  years. 

5197.  Relish  for  chops  An  ounce  of  black  pepper,  half  an  ounce  of  allspice  pounded  fine,  an  ounce  of 
salt,  half  an  ounce  of  scraped  horse-radish,  and  the  same  of  eschalots  peeled  and  quartered  ;  put  these  in- 

gredients to  a  pint  of  mushroom  or  walnut  catsup  ;  let  them  steep  for  a  fortnight,  then  strain  them  off.  A 
tea-spoonful  or  two  of  this  mixed  with  the  gravy  sent  up  with  chops,  or  with  melted  butter,  is  an  agreeable addition. 

5198.  Essences  likewise  of  the  various  flavouring  substances  may  be  prepared  by  pro- 
curing their  essential  oils,  and  adding  them  to  proof  spirit ;  a  few  drops  of  this  will  answer 

nearly  the  same  purpose  as  the  fresh  herb  ;  but  as  they  are  extremely  powerful,  they 
must  be  employed  with  a  cautious  hand,  drop  by  drop,  until  the  article  to  be  flavoured 
has  acquired  the  proper  taste.  These  domestic  essences  are  now  very  generally  used,  on 
account  of  the  superiority  of  the  flavour  they  impart,  and  their  economy.  The  following 
essences  are  now  kept  in  the  shops  : — Essence  of  allspice,  bitter  almonds,  cassia,  cin- 

namon, cloves,  lemon,  nutmegs,  ginger.  Tinctures  may  be  made  by  infusing  the  sub- 
stances in  proof  spirit  or  French  brandy  ;  these  are  superior  to  the  essences ;  some 

examples  of  these  are  the  following  :  — 
5190.  Essence  of  lemon-peel — Add  gradually  one  drachm  of  oil  of  lemons  to  two  ounces  of  the  strongest 

rectified  spirit.  A  few  drops  of  this  will  give  all  the  flavour  of  the  rind  of  the  lemon  ;  and  is  very  convenient 
for  punch,  blanc-mange,  jellies,  negus,  lemonade,  pies,  puddings,  ragouts,  Xc. 

5200.  Tincture  of  lemon-peel —  Put  the  rind  of  lemons  into  brandy  or  jiroof  spirit.  In  a  fortnight  the 
tincture  will  be  ready.    Tincture  of  Seville  oranges  may  be  made  in  the  same  way. 

The  olio  saccltarum  of  lemon  may  be  preserved  by  rubbing  lumps  of  sugar  upon  lemon-peel,  so  as  to  take 
lip  the  essential  oil  of  the  lemon,  and  these  may  he  kept  in  a  pot,  pressing  them  well  down. 

5201 .  Essence  of  pimento —  Add  one  drachm  of  oil  of  pimento  to  two  ounces  of  proof  spirit.  This  is  very 
useful  in  making  mulled  wine,  or  gravies  ;  a  few  drops  will  suffice. 

5201!,  Tijicture  tf  allspice  is  made  by  steeping  three  ounces  of  pimento  in  a  quart  of  proof  spirit,  occasion- 
ally shaking  It  during  a  fortnight. 

520.3.  Essence  and  tincture  of  nutmeg  are  made  in  the  same  way. 
520'l.  Essence  of  cinnamon  Add  one  drachm  of  oil  of  cinnamon  to  two  ounces  of  rcctlfled  spirit  of wine. 
5205.  Tincture  of  cinnamon  Steep  grated  or  bruised  cinnamon  in  proof  spirit  for  a  fortnight. 
520(;.  Tincture  of  celery,  thyme,  savoury,  marjoram,  basil,  Sie.  may  be  made  by  steeping  these  herbs  for  a 

fortnight  in  proof  spirit  or  French  br.andy.    A  lew  drops  will  be  sutlicicnt  for  flavouring  soups,  &'c. 
5207.  Compound  essences  and  tinciurei  may  likewise  be  made  by  exposing  two  or  more  of  these  substances 

tugLthcr  to  the  actiou  of  spirits. 
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Piccaxiiliy'"'  "'"""^  <^sscnces  and  tinctures  are  kept  ready  for  sale  In  London  shops,  particularly  Fortnum's, 
MO!).  Chili  vinegar —  Infuse  fiay  red  English  chilies  (cut  In  h.-ilfor  pounded)  in  a  pint  of  the  best  vincKar lor  li  lortnight.    A  quarter  of  an  ounce  of  cayenne  pepper  added  to  the  vinegar  will  answer  as  well Lliilt  wine  is  obtained  by  putting  fifty  pounded  red  chilies  into  brandy  instead  of  vinegar. 5210.  Basil  wine  or  vinepar.  —  Fill  a  wide-mouthed  bottle  with  fresh  green  biisil  leaves,  and  cover  them with  vinegar  or  wine,  and  let  them  steep  for  ten  days.  If  a  very  strong  essence  be  required,  the  liquor  must be  strained  o(I,  and  more  leaves  be  added  to  it,  to  steep  in  it  for  anoth(!r  fortnight ;  when  this  is  done  it  must be  corked  down.    When  used,  a  table-spoonful  will  give  to  mock-turtle  soup  the  basil  flavour. 
.Mil.  Garlic  vinegar  or  wine.  — Tnke  a  stone  jar  and  put  into  it  a  bottle  of  white  wine,  Jialf  a  glass  of vinegar,  the  juice  of  two  lemons,  six  cloves  of  garlic,  the  same  number  of  cloves,  the  quarter  of  a  nutmeg and  two  bay  leaves.  Put  the  jar  into  a  kettle  of  hot  water,  and  set  it  over  the  fire  ;  when  it  boils,  cover  the kettle  close  and  take  it  otT  the  fire,  and  let  it  stand  closely  covered  near  the  fire  for  seven  or  eight  hours  • strain  it  through  a  coarse  sieve  ;  tlien  filter  and  bottle,  keeping  it  closely  corked.  A  few  drops  wUI  give  a strong  flavour  to  a  pint  of  soup  or  gravy.  A  slight  flavour  of  garlic  is  one  of  the  finest  we  have :  used  to excess  it  is  disagreeable. 
.5212.  Eschalot  timc/fnr.  — Eschalots  are  in  high  perfection  during  July,  August,  and  September.  Peel  and chop  a  quarter  of  a  iJound  of  eschalots,  and  pour  on  them  a  quart  of  white  wine  vinegar  ;  stop  the  jar  and 

let  It  steep  for  ten  days,  shaking  it  well  every  day.    Pour  off"  the  clear  liquor  into  small  bottles. 5213.  Eschalot  wine  is  a  more  expensive  but  a  finer  flavoured  extract  of  eschalots  than  the  above,  and  is 
prepared  in  nearly  the  same  way.  Three  ounces  of  eschalots  peeled  and  pounded  are  infused  in  a  pint  of 
sherry  for  ten  days,  the  liquor  is  then  poured  off;  and  three  more  ounces  of  eschalots  peeled  and  pounded  are 
put  to  it,  and  suffered  to  steep  in  it  for  ten  days  longer,  when  the  wine  is  again  poured  off  and  put  into 
bottles  and  closely  corked.    An  ounce  of  scraped  horse-radish  may  be  added,  and  the  thin  rind  of  lemon. 

5214.  Tarragon  vinegar  This  is  an  agreeable  addition  to  soups,  salad,  sauce,  and  to  mix  in  mustard. 
A  wide-mouthed  bottle  must  be  filled  with  fresh-g.ithered  tarragon  leaves.  These  should  be  g.ithered  on  a  dry 
day  any  time  between  IMidsiiramer  and  Michaelmas,  just  before  it  flowers.  The  leaves  must  be  picked  from 
the  stalks  and  dried  a  little  before  tlie  fire,  covered  with  the  best  vinegar,  and  steeped  for  fourteen  days  ; 
strained  through  a  jelly-bag  until  fine,  and  bottled  in  half-pint  bottles  ;  these  must  be  carefully  corked,  and kept  in  a  dry  place. 

5215.  Mushroom  catsup.  —  Look  out  for  mushrooms  from  the  beginning  of  September  ;  take  care  they  arc 
of  the  right  sort,  and  fresh  gathered  ;  full-grown  flaps  are  to  be  preferred  ;  put  a  layer  of  these  at  the  bottom 
of  a  pan,  and  sprinkle  them  with  salt,  then  another  layer  of  mushrooms  and  some  salt  on  them,  and  so  on 
alternately,  salt  and  mushrooms :  let  them  remain  two  or  three  hours,  by  which  time  the  salt  will  have 
penetrated  the  mushrooms,  and  rendered  them  easy  to  break  ;  then  pound  them  in  a  mortar,  or  mash  them 
well  with  your  hands  and  let  them  remain  for  two  days,  not  longer,  stirring  them  up  and  mashing  them  well 
Ciich  day.  Then  pour  them  into  a  stone  jar,  and  to  each  guart  add  an  ounce  and  a  half  of  whole  black  pepper 
and  half  an  ounce  of  allspice  ;  stop  the  jar  close,  and  set  it  in  a  stew-pan  of  water,  and  keep  it  boiling  for  two 
hours  at  least.  Pour  the  juice  clear  from  the  settlings  through  a  hair  sieve  (without  squeezing  the  mush- 

rooms) into  a  clean  stew-pan  ;  let  it  boil  very  gently  for  half  an  hour ;  those  who  are  for  superlative  cjitsup 
will  continue  the  boiling  till  the  mushroom  juice  is  reduced  to  half  the  quantity  ;  it  may  then  be  called  double 
catsup.  There  are-several  advantages  attending  this  concentration  :  it  will  keep  much  better,  and  only  half 
the  quantity  be  required  ;  so  that  you  can  flavour  sauce,  &c.  without  thinning  it :  neither  is  this  an  extra- 

vagant way  of  making  it,  for  merely  the  aqueous  part  of  the  water  is  evaporated :  skim  it  well,  and  pour  it 
out  into  a  clean  jar  or  jug ;  cover  it  close,  and  let  it  st.ind  in  a  cool  place  till  the  next  day ;  then  pour  it  off" as gently  as  possible,  so  as  not  to  disturb  the  settlings  at  the  bottom  of  the  jug,  through  a  tamis  or  thick  flannel 
bag,  till  it  is  perfectly  clear ;  add  a  table-spoonful  of  good  brandy  to  each  pint  of  catsup,  and  let  it  stand  as 
before  ;  a  fresh  sediment  will  be  deposited,  from  which  the  catsup  is  to  be  quietly  poured  off",  and  bottled  in pints  or  half-pints  which  have  lieen  washed  with  brandy  or  spirit :  it  is  best  to  keep  it  in  such  quantities  as 
are  soon  used.  Take  especial  care  that  it  is  closely  corked  or  dipped  in  bottle  cement.  If  kept  in  a  cool  dry 
place,  it  m.iy  be  preserved  for  a  long  time  ;  but  if  it  be  badly  corked,  it  will  soon  spoil.  Examine  it  from 
time  to  time  by  placing  a  strong  light  behind  the  neck  of  the  bottle,  and  if  any  pellicle  appears  about  it,  boil 
it  up  again  with  a  few  peppercorns. 

521().  JValnut  catsup. —  Boll  or  simmer  a  gallon  of  the  expressed  juice  of  walnuts  when  they  are  tender, 
and  skim  it  well ;  then  put  in  two  pounds  of  anchovies,  bones  and  liquor,  ditto  of  eschalots  ;  one  ounce  of 
cloves,  ditto  of  mace,  ditto  of  pepper,  .md  one  clove  of  garlic.  Let  all  simmer  till  the  eschalots  sink,  then 
put  the  liquor  into  a  pair  till  cold ;  bottle  and  divide  the  spice  to  each.  Cork  closely,  and  tie  a  bladder  over 
each.  It  will  keep  twenty  years,  and  is  not  good  the  first.  Take  care  to  express  the  juice  at  home  ;  it  is  rarely 
unadulteriited  if  bought. 

5217.  Walnut  catsup  made  of  the  green  walnuts  Bruise  one  hundred  and  twenty  young  walnuts  ;  put  to 
them  three  quarters  of  a  pound  of  salt,  and  a  quart  of  good  wine  vinegar  ;  stir  them  every  day  for  a  fortnight ; 
then  strain  and  squeeze  the  liquor  from  them  through  a  cloth,  and  lay  it  aside  ;  put  to  the  husks  half  a  pint 
of  vinegar,  and  let  it  stiind  all  night ;  then  strain  and  squeeze  them  as  before,  adding  the  liquor  obtained  from 
them  to  what  was  put  aside  the  day  before  ;  add  one  ounce  and  a  quarter  of  whole  black  pepper,  forty  cloves, 
half  an  ounce  of  nutmegs  brinsed  or  sliced,  half  .nn  ounce  of  ginger,  and  five  drachms  of  mace,  and  boil  it  for 
half  an  hour,  then  strain  it  off  from  the  spices,  and  bottle  it  for  use. 

5218.  Tomata  catsup  Take  one  gallon  of  fine  red  full-ripe  tomatas  ;  mash  them  up  with  half  a  pound 
of  salt ;  let  them  rest  for  three  days,  then  press  off  the  juice,  and  to  each  quart  add  two  ounces  of  eschalots 
and  one  ounce  of  ground  black  pejiper  ;  boil  these  up  together  for  half  an  hour,  then  strain  them  through  a 
sieve,  and  put  to  the  juice  the  following  spices :  quarter  of  an  ounce  of  mjice,  allspice  ditto,  ginger  ditto, 
nutmeg  ditto,  one  drachm  of  coriander  seed,  and  half  a  drachm  of  cochinral ;  bruise  them  all  together,  and  let 
them  simmer  together  gently  for  twenty  minutes,  .uid  strain  them  through  a  sieve.  When  cold,  bottle  it,  and 
add  a  wine-glass  of  brandy  to  each  bottle  ;  cork  it,  and  it  will  keep  good  for  seven  years. 

5219.  Oyster  catsup.  —  Take  some  fine  fresh  Milton  oysters,  wash  them  in  their  own  liquor,  then  pound 
them  in  a  marble  mortar,  and  to  a  pint  of  oysters  add  a  pint  of  sherry ;  boil  them  up,  and  add  an  ounce  of 
salt,  two  drachms  of  pounded  mace,  and  one  drachm  of  cajenne ;  let  them  all  boil  up  again ;  skim  them, 
and'rub  them  through  a  sieve.  When  cold,  put  it  into  bottles:  cork,  and  seal  it  well.  It  is  best  to  pound the  spice  in  the  mortar  with  the  oysters. 

Sect.  VIII. 

PASTRY. 

SuBSECT.  1.  —  Preparing  Pie  Cnists. 

r>220.  Pastry  generally  is  composed  of  similar  ingredients,  but  Tvliich,  being  diflFercntly 
pioportioned  and  incorporated,  form  many  varieties;  such  as  the  rich,  the  plain,  the 

Jiihy  or  pu  ff  paMry,  the  short  crnst,  &c.  In  hot  weather,  a  cool  place,  a  marble  slab,  and 

cool  hands' are  essential  iu  making  good  pastry  ;  in  the  winter  it  is  necessary  to  render 
the  temperature  warmer.    The  cook,  in  hot  weather,  should  place  the  butter  to  be  used 
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in  a  pan  of  cold  water  for  a  few  hours,  and  whenever  it  is  possible,  the  pastry  should  be 
made  early  in  the  day ;  the  less  the  hand  touches  the  pastry  the  better.  The  flour  and 
water  may  be  mixed  together  with  a  wooden  pestle,  the  butter  laid  on  with  a  knife,  and 

the  whole'  completely  united  by  the  use  of  the  rolling-pin.  In  making  pastry,  a  propor- 
tion is  always  observed  between  the  quantity  of  butter  to  be  incorporated  with  the  flour 

and  the  number  of  times  the  paste  is  to  be  folded  up  and  rolled  out.  Thus,  if  half  a 
pound  of  butter  to  a  poimd  of  flour  is  the  proportion,  the  paste  is  made  up  into  three  folds, 
and  rolled  out  three  times,  or  turns,  as  the  cook  calls  it ;  if  three  quarters  of  a  pound  of 
butter  is  used  to  one  of  flour,  the  paste  must  have  five  turns,  that  is,  folded  in  three,  and 
rolled  out  five  times.  A  pound  of  butter  to  a  pound  of  flour  will  require  five  and  a  half 
or  six  turns.  By  half  a  turn,  the  doubling  the  paste,  and  not  folding  it  in  three,  is  un- 

derstood. In  all  pastry  very  little  liquid  should  be  used  in  mixing  the  ingredients  to- 
gether ;  no  more  than  just  to  form  them  into  a  smooth  paste. 

5^21.  Receipt  for  a  rich  meal  pie  crust.  —  Make  a  pound  of  well-dried  flour  into  a  stiff 
but  smooth  paste,  with  very  weak  salt  and  water  ;  roll  it  out  on  the  marble  slab  or  paste 
board ;  take  a  pound  of  butter,  and  lay  with  a  knife  a  portion  of  it  in  patches  on  the  sur- 

face of  the  paste  ;  roll  it  in  three  folds,  and  roll  it  out  again  ;  lay  on  another  portion  of 
the  butter,  and  proceed  in  the  same  manner  for  five  times  ;  the  butter  being  thus  incor- 

porated with  the  flour,  the  paste  requires  nothing  more  than  to  be  rolled  out  the  thickness 
reqiured  for  the  pie.  Roll  out  and  put  a  small  piece  of  the  paste  in  the  oven,  which,  if 
sufficiently  heated,  will  soon  show  its  thickness,  and  serve  as  a  test  for  the  rest.  When 
once  put  into  the  oven,  the  door  must  be  closed  until  the  pastry  has  risen  ;  cold  air  ad- 

mitted to  the  oven  while  the  pastry  is  rising  would  cause  it  to  fall  and  become  heavy. 
.5222.  Plain  ?iical  pie  crust  The  proportion :  half  a  pound  of  butter  or  beef  suet,  or  dripping,  to  a  pound 

of  Hour;  the  turns,  three. 
.5223.  A  short  pie  crust.  —  Rub  half  a  pound  of  butter  into  a  pound  of  dried  flour,  and  add  a  tea-spoonful  of 

finely  pounded  sugar.  Mix  the  paste  smooth  with  water,  and  give  it  three  turns.  The  suet  or  dripping 
crust  answers  for  the  servants'  table,  or  for  that  of  a  family  in  which  economy  is  an  object.  A  dripping  crust requires  great  care  in  baking  ;  if  the  oven  is  too  hot,  and  it  is  at  all  burnt,  the  crust  is  then  neither  agreeable nor  wholesome. 

5224.  Crust  for  venison  pasty.  —  The  crust  fur  venison  pasty  is  sometimes  made  like 
other  meat  pie  crust,  the  proportion  being  three  quarters  of  a  pound  of  butter  to  a  pound 
of  flour,  half  rubbed  in,  the  rest  laid  on  ;  five  and  a  half  turns  allowed.  Another  receipt 
allows  only  half  a  pound  of  butter  to  a  pound  of  flour,  the  paste  being  formed  before  the 
butter  is  incorporated  with  it,  with  the  yolks  and  whites  of  three  eggs  well  beaten.  K 
these  are  insufficient  to  mix  it  smooth,  a  little  weak  salt  and  water  may  be  added.  The 
dish  in  which  a  venison  pasty  is  to  be  baked  must  be  lined  with  paste  on  the  sides,  but 
not  at  the  bottom.  The  lid  of  the  pasty  should  be  thicker  than  that  usually  covering  a 
meat  pie,  in  order  to  stand  a  long  continuance  in  the  oven. 

5225.  Standing  crust  for  Yorkshire  pies  Take  a  peck  of  flour  and  six  pounds  of  butter  ;  boil  the  butter 
in  a  gallon  of  water,  and  as  it  dissolves  skim  it  off  from  the  surface,  taking  with  it  as  little  of  the  water  as 
possible  ;  work  it  well  into  the  flour,  until  a  smooth  paste  is  formed,  and  when  cold  make  it  up  in  the  usual form. 

522(i.  Potato  crust  Pound  some  boiled  potatoes  very  smooth,  and  add,  while  warm,  a  sufficiency  of 
butter  to  make  the  mass  hold  together  j  if  not  butter,  the  yolk  of  an  egg  will  do  as  well.  Then  roll  on  the 
board  this  p.aste  to  a  proper  thickness,  and  put  it  on  the  dish  while  warm  ;  if  cold,  it  will  crack.  It  makes  it 
richer  to  put  both  egg  and  butter  into  the  crust. 

5227.  Puff  paste  for  patties,  vol-au-vents,  Sfc. — Puff  paste  for  any  composition  requiring 
a  deep  border  is  rarely  well  made.  It  depends  upon  a  nice  attention  to  the  rolling  of  the 
pastry ;  the  number  of  times  which  it  is  folded  and  rolled  out  is  regulated  by  French 
cooks  according  to  the  proportion  of  the  flour  and  butter.  Thus  to  three  quarters  of  a 
pound  of  butter  to  one  poimd  of  flour  they  allow  five  turns,  that  is,  the  paste  must  be 
folded  in  three,  and  rolled  out  five  times.  A  pound  of  flour  and  a  pound  of  butter  takes 
five  and  a  half  or  six  turns.  When  the  paste  is  only  doubled,  not  folded  in  three,  it  is 
called  half  a  turn.  Now  take  a  pound  of  well-dried  flour,  separating  from  it  as  much  of 
it  as  may  be  wanted  for  working  the  paste  ;  weigh  and  wash  a  pound  of  butter,  and  put  a 
small  piece  of  it  into  the  flour ;  take  a  quarter  of  an  ounce  of  salt,  dissolve  it  in  cold 
water,  and  mix  the  flour  with  it  to  a  smooth  paste.  Kthe  butter  is  soft,  put  it  into  a  dish, 
and  set  it  in  a  pan  of  cold  water,  until  it  is  of  a  consistency  equal  to  that  of  the  paste. 
Dust  the  board  with  some  of  the  reserved  flour,  and  spread  out  the  paste  as  square  as 
possible.  Mould  the  butter  also  into  a  scjuare,  with  a  floured  cloth  ;  lay  it  in  the  middle 
of  the  paste,  and  fold  the  paste  over  it,  so  as  to  cover  it  entirely  ;  dust  it  with  flour,  and 
roll  it  out  gently,  taking  care  that  the  butter  does  not  break  through  the  paste,  which  if 
too  hard  it  will  be  apt  to  do.  When  the  paste  is  rolled  out  to  its  utmost  extent,  fold  it  up 
in  three,  dust  it  and  the  table  with  flour,  and  roll  it  out  again ;  this  is  called  two  turns. 
Dust  it  with  flour,  and  let  it  lie  untouched  for  a  quarter  of  an  hour,  after  which  give  it 
two  more  turns ;  then  let  it  lie  another  quarter  of  an  hour  or  ten  minutes,  and  roll  it  out 
again  for  the  fiftii  and  last  time,  unless,  as  before  mentioned,  the  proportion  of  butter  to 
flour  is  greater  than  here  directed,  in  which  case  it  will  require  half  or  a  tuni  more. 
The  last  rolling  must  extend  the  paste  to  the  proper  thickness,  as  it  cannot  be  rolled  out 
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again  without  injuring  it.  Have  a  quick  oven  for  it,  and  do  not  open  it  till  the  paste  is nearly  done,  or  it  will  fall. 

SuBSECT.  2. — Making  Savoury  Pies. 

5228.  Rump  steak  pie. — Cut  three  pounds  of  rump  steak,  sufficiently  hung  to  he  tender, 
into  pieces  about  three  or  four  inches  in  length  ;  trim  off  all  skin  and  sinew,  and  beat  the 
steaks  well  with  the  rolling-pin.  Chop  half  a  dozen  eschalots  very  fine,  and  mix  a  tea- 
spoonful  of  black  pepper  and  a  teaspoonful  of  salt  together  ;  spread  on  the  bottom  of  the 
dish  a  layer  of  eschalot,  and  sprinkle  it  with  the  seasoning ;  on  this  spread  a  layer  of  meat, 
then  the  eschalot  and  seasoning,  and  fill  the  dish  in  this  maniler  ;  pour  over  it  a  wine-glass 
of  mushroom  catsup,  and  the  same  quantity  of  beef  gravy  or  of  red  wine.  Cover  it  with 
a  moderately  thick  crust,  and  bake  for  two  hours. 

5229.  Beef  steak  pie  with  oysters.  —  Cut  from  a  tender  rump  a  thick  steak  of  about 
three  pounds  weight.  Fry  it  slowly  in  some  of  its  own  fat,  of  a  nice  brown.  Beard 
three  dozen  oysters;  reserve  their  liquor,  which  stir  and  mix  with  some  beef  gravy; 
distribute  the  beef  and  oysters  into  the  pie-dish ;  season  highly  with  black  and  cayenne 
pepper,  but  not  too  much  salt.  Put  in  part  of  the  gravy,  and  cover  it  with  a  pretty  thick 
crust  of  puff  paste.  Bake  it  slowly,  and  if  more  gravy  be  required,  pour  in  the  remainder 
some  time  before  it  is  taken  from  the  oven. — N.B.  All  meat  pies  should  be  done  in  a 
slow  oven,  for  if  they  boil  fast  the  meat  will  be  rendered  tough. 

5230.  Veal  olive  pie.  —  Cut  off  from  a  fillet  of  veal  as  many  slices  as  the  number  of 
olives  required ;  make  them  flat  and  smooth  with  the  chopper,  or  by  beating  them  once 
or  twice  with  a  rolling-pin.  Rub  each  over  with  beaten  yolk  of  egg ;  cut  thin  slices  of 
fat  bacon  the  same  size  as  the  veal ;  lay  it  on  the  veal ;  rub  that  with  egg  also :  have  a 
veal  forcemeat  ready  (see  "  Forcemeat  "),  and  spread  it  scantily  over  the  bacon  ;  roU  the 
whole  up  tight,  and  cover  the  surface  with  egg  and  bread-crumb.  Line  the  pie-dish 
with  paste,  and  put  in  the  olives,  covering  them  with  some  good  gravy.  Let  it  bake  two 
hours ;  have  a  gravy  ready  thickened  with  cream  and  flour,  and  pour  it  into  the  pie 
before  it  is  served. 

5231.  Ham  Mid  veal  pie.  —  Cut  some  thick  slices  from  a  leg  of  veal,  divide  them  into 
convenient  pieces,  and  make  an  incision  into  each  piece  to  introduce  a  thin  slice  of  lean 
ham  well  seasoned.  Put  at  the  bottom  of  the  pie-dish  some  light  forcemeat,  composed 
of  the  fat  of  the  ham,  beat  with  the  panada  herlDS  and  yolk  of  egg  (see  "  Forcemeat ") : 
make  also  some  balls  of  the  same,  which  poach  and  distribute  between  the  layers.  Add 
plenty  of  seasoning,  pour  in  veal  gravy,  and  cover  the  dish  with  a  thick  puff  paste.  Bake, 
and  before  it  is  done,  introduce  some  additional  gravy.  In  the  same  manner  ham  and 
chicken  pie  may  be  made  ;  but  in  the  latter  instance  some  cream  should  be  worked  into 
the  veal  gravy. 

5232.  Venison  pasty  is  best  made  with  the  neck  and  breast  of  venison.  Take  out  the 
bones  and  stew  these  with  the  trimmings  in  sufiicient  beef  stock,  a  bunch  of  parsley, 
green  onions,  and  an  eschalot ;  add  two  glasses  of  port  wine.  In  this  liquor,  braise  the 
pieces  of  venison  till  they  are  half  done,  when  they  are  to  be  put  into  the  pie-dish,  and 
seasoned  with  salt,  pepper,  and  allspice  ;  strain,  and  clear  the  gravy  from  fat ;  cover  with 
a  thick  puff  paste,  and  reserve  some  of  the  gravy  to  supply  that  which  is  consumed.  A 
slice  of  raw  ham  considerably  improves  the  flavour  of  this  pasty. 

5233.  Mutton  pie.  —  Cut  into  chops,  trimmed  neatly  from  all  fat,  off  the  best  end  of  a 
neck  or  loin  of  mutton.  Lay  them  in  a  dish  and  season  them  with  pepper  and  salt ;  add 
a  wine-glass  of  mushroom  catsup,  some  chopped  onion,  and  sliced  potatoes  ;  cover  it  with 
a  crust  (see  "  Pastry  "),  and  bake  it  for  two  hours.  When  done,  lift  up  the  crust,  and 
pour  out  the  gravy  to  cool,  so  as  to  remove  the  fat ;  then  boil  it  up  and  pour  it  into  the 
pie  again. 

6234.  .Small  mutton  pasties  Cut  the  paste  the  size  of  a  mutton  chop ;  season  and  shred  some  garlic  over 
each,  and  if  not  very  fat  .idd  a  small  piece  of  fresh  to  each.  Cover  them  with  the  crust,  and  bake  them  in  a 
moderately  quick  oven.  These  small  pasties  serve  to  make  out  a  dinner,  and  are  very  relishing  when  nicely 
dressed.  ,  .  . 

5235.  Porlc  pies  Cut  the  meat  left  after  trimming  flitches  that  are  being  prepared  for  saltnig  mto  small 
pieces,  togetlier  with  trimmings  from  the  griskins,  and  the  meat  from  the  sweet  bone.  Kerp  the  fat  and  lean 
separate,  and  season  both  with  pepper  and  salt ;  then  raise  the  crust  (see  receipt  for),  and  when  ready  fill 
tlie  pics  closely  with  layers  of  lean  and  fat,  those  of  the  lean  being  of  greater  depth  than  the  fat  layers.  Unite 
the  lids  firmly  to  the  sides,  and  bake  the  pies  in  a  soaking  oven,  the  meat  being  solid  requiring  this  ;  put  no 
water  or  gravy  into  the  pies. 

5236.  Babbit  pie.  —  Stew  in  clarified  butter  some  parsley,  mushrooms,  a  table-spoonM 
of  green  onions  chopped,  and  an  eschalot  minced  ;  when  tender,  put  in  a  couple  of  rabbits 
properly  divided,  and  let  them  stew  about  a  quarter  of  an  hour.  Take  them  out,  and  put 
them  into  a  raised  earthen  pie-dish,  sheeted  with  paste.  Drain  the  butter  from  the 
vegetables,  and  put  them  into  the  pie  with  plenty  of  seasoning  and  some  veal  gravy,  or, 

•which  is  better,  some  gravy  obtained  from  rabbits.  Put  a  paste  cover  to  the  dish  with  a 
hole  in  the  top,  to  suffer  the  steam  to  evaporate,  and  also  to  introduce  some  fresh  gravy 
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as  the  other  consumes.  Bake  it  till  done. — N.  B.  Never  put  water  into  a  meat  pie,  but 
always  gravy,  as  the  water  dissolves  the  nutritious  parts  of  the  meat,  and  leaves  it  taste- 

less, so  that  the  whole  of  the  savour  is  in  the  extracted  gravy. 
5237.  Gibli-t pie.  —  Clean  and  lialf  stew  two  or  three  sets  of  geese  giblets ;  cut  the  leg  into  two,  the  wing 

and  neck  in  three,  and  the  gizzard  into  four  pieces ;  preserve  the  liquor,  and  set  by  the  giblets  till  cold,  as  the 
heat  of  the  giblets  would  spoil  the  paste  which  covered  them.  When  cold,  put  them  into  the  dish,  season 
and  salt  them,  and  cover  them  with  a  good  butter  and  flour  paste.  (See  "  Pastry:")  Cover  the  surface  with the  yolk  of  egg,  and  bake  it  an  hour  and  a  half  in  a  moderately  heated  oven.  Take  away  the  fat  from  the 
liquor  in  which  the  giblets  were  stewed,  and  in  a  clean  stew-pan  set  it  over  the  fire  with  a  little  flour  and 
water,  seasoned  with  black  pepper  and  salt,  and  flavoured  with  lemon-juice ;  add  a  few  drops  of  browning, 
and  when  hot,  pass  it  through  the  tammy  or  sieve,  and  afterwards,  by  means  of  a  funnel,  into  the  pie.  Into 
a  giblet  pie  some  put  a  beef  steak,  or  remnants  of  cold  game  or  poultry. 

5238.  Pheasant  pie.  —  This  is  to  be  eaten  cold.  When  you  have  a  superfluity  of  game, 
pick  and  empty  a  couple  of  pheasants,  clean  the  insides  well,  and  pepper  them  thoroughly. 
Stuff  the  insides  with  a  bunch  of  parsley,  an  onion  or  two,  some  trimmings  of  mushrooms, 
and  trufiies  if  you  have  them.  Put  a  piece  of  the  fat  of  ham  on  the  breasts  of  each,  and 
half  roast  them.  When  removed  from  the  fire,  empty  their  insides  of  the  herbs,  which 
stew  with  some  veal  broth  for  their  gravy.  Cover  them  with  paste,  and  bake  them  with 
the  precautions  before  directed.  In  the  same  manner  proceed  to  make  pies  of  moor- 
game  and  partridges.  Observe  to  press  the  birds  flat,  and  bake  them  with  the  backs 
uppermost. 

5239.  Pigeon  pie  When  pigeons  are  plentiful  and  cheap,  you  may  afford  a  couple  to 
make  the  gravy  for  the  pie.  When  emptied  and  washed,  divide  these  two  pigeons,  and 
mash  them,  bones  and  all,  in  a  mortar  ;  put  some  parsley,  trimmings  of  mushrooms,  and 
trufiies  if  you  have  any,  with  green  onions  and  some  salt,  into  butter,  to  stew  gently ; 
when  tender,  put  in  the  mashed  pigeons,  and  when  they  have  well  sweated,  moisten  with 
some  veal  broth,  so  as  to  possess,  after  the  gravy  is  completed,  rather  more  than  a  pint, 
which  strain  and  skim  off  the  fat.  Put  into  a  pie-dish,  sheeted  with  paste,  a  veal  cutlet, 
and  over  it  six  pigeons,  both  well  seasoned ;  distribute  some  egg  balls  (see  "  Force- 

meats "),  and  fill  up  the  dish  with  part  of  the  prepared  gravy  ;  then  apply  a  paste  cover 
of  a  good  thickness.  Bake  it,  and  as  the  gravy  exhales  fill  up  with  the  remainder. — 
jy.B.  This  pie  requires  to  be  well  seasoned  and  eaten  hot.  K  you  make  a  pigeon  pie  to 
be  eaten  cold,  you  may  cover  the  bottom,  sides,  and  top  with  slices  of  bacon,  as,  when 
cold,  the  fat  may  be  removed.  If  you  prefer  beef-steak  to  veal  at  the  bottom,  it  may  be substituted. 

5240.  Trout  pie  This  is  to  be  eaten  cold,  and  is  nearly  as  good  as  potted  char.    Take  a  dozen  of  small 
trouts,  from  a  quarter  to  half  a  pound ;  empty  them,  and  detach  the  fins.  Parboil  them  in  salt  and  water,  and 
lay  them  on  a  hair  sieve  to  drain,  and  put  them  in  a  very  slack  oven  for  a  few  minutes  to  become  dry.  When 
they  are  taken  out,  brush  them  over,  inside  and  out,  with  clarified  butter,  and  have  ready  a  mixture  of  salt, 
black  pepper,  cayenne,  and  allspice,  with  which  season  them  likewise  both  inside  and  out.  Four  some 
clarified  butter  at  the  bottom  of  the  earthen  dish,  and  arrange  the  trout  in  it ;  then  pour  in  more  of  the 
butter  until  they  are  covered.  Set  them  in  a  moderate  oven  for  half  an  hour,  or  till  they  are  sufficiently 
done,  and  sufffer  them  to  cool.    In  this  manner  they  will  keep  some  time. 

5241.  Eel  pie  When  the  eels  are  skinned  and  cut  into  pieces  about  two  inches  in  length,  bl.anch  them,  by 
pouring  on  them  suflicient  boiling  cyder  with  some  salt,  or  if  this  be  not  at  hand,  some  vinegar,  salt,  and  water 
of  the  same  temperature.  This  hardens  them,  and  extracts  a  portion  of  their  oil ;  when  cold,  take  them  out, 
and  place  them  in  a  sheeted  pie-dish  ;  add  a  little  salt,  shred  lemon-peel,  and  black  pepper.  Cover  them 
with  a  sauce  composed  of  equal  parts  of  veal  gravy  and  thin  cream.  Let  it  bake  gently,  and  the  eels  will  eat firm. 

SuBSECT.  3  Savoury  Patties. 

5242.  0/  savoury  patties  the  first  consideration  is  the  pastry,  which  should  be  made 
according  to  the  directions  already  given  under  the  head  Puff  paste.  The  tin  moulds 
being  lined  with  the  paste,  and  the  covers  neatly  cut  out  (the  surface  of  which  must  be 
brushed  over  with  beaten  egg),  pieces  of  crumb  of  bread  suflicient  to  support  the  cover 
are  put  into  each,  and  they  are  baked  in  a  moderately  brisk  oven  until  they  become  of  a 
yellowish  brown.  If  the  oven  be  too  hot,  they  should  be  covered  with  a  sheet  of  paper. 
When  baked,  the  cover  is  taken  off,  the  bread  removed,  and  the  inside  filled  with  some 
savoury  composition.  The  cover  is  replaced,  and  the  patties  are  ready  to  be  served. 
Sometimes  they  are  made  without  covers ;  if  this  method  be  adopted,  it  is  necessary  to 
make  a  depression  or  hollow  in  the  middle  suflacient  to  contain  the  savoury  composition. 

5243.  Lobster  patties.  —  The  meat  of  boiled  lobsters  is  set  over  the  fire  with  some 
strong  veal  consomme,  a  little  flour  to  thicken,  some  eschalot  chopped  fine,  an  anchovy 
pounded,  and  a  little  grated  lemon-peel.  After  these  and  a  seasoning  of  cayenne  pepper 
are  put  in,  the  whole  must  simmer  together  for  five  or  six  minutes,  and  when  taken  off 
the  fire,  some  lemon-juice  must  be  added  and  stirred  in  well.  The  patties  are  then  filled, 
and  served  hot.  Oyster  patties  are  made  in  the  same  way,  the  oysters  being  previously 
chopped. 

5244.  Patties  of  ham  and  chicken  finely  mixed  may  be  made  of  a  lean  boiled  ham  and 
the  breasted  and  white  meat  of  roasted  fowl :  to  these  are  added  eschalot,  a  slice  or  two  of 
trufiSes  stewed  till  tender  in  wine  or  gravy,  and  afterwards  chopped  fine,  some  veal  con- 

somme, a  little  cream,  cayenne  pepper,  salt,  and  flour  to  thicken  the  gravy.    After  sim- 
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mering  those  over  the  fire  for  a  few  mmutcs,  the  patties  may  be  filled.  Lemon-juice,  if 
added,  must  be  put  in  at  last,  after  the  composition  is  withdrawn  from  the  fire.  • 

11245.  Patties  of  forcemeats,  siicli  as  those  compounded  of  sweetbreads,  herbs,  and  panada,  or  any  other light  forcemeat,  must  be  united  witli  the  yolk  and  white  of  egg,  and  baited  in  the  patties.  When  biUied  the 
covers  must  l)e  removed  while  some  strong  consomme  or  hcchamelle  is  added.  ' 5246.  Patties  of  game  may  be  made  of  any  cold  pheasant,  partridge,  or  wooilcock,  finely  minced  with  esch-alot  ■ mushrooms  and  truffles,  and  seasoned  with  c.iyenne.    To  tliese  may  be  added  either  sauce  vcloutc  or becliamelle,  with  flour  to  thicken.    After  simmering  for  a  few  minutes,  this  savoury  meat  may  be  nut  hito 
the  patties.  j  t 

Sect.  IX. 

COOKING  VEGETABLES. 

For  a  description  of  the  vegetables,  see  Book  VII.  Chap.  VIIL 
5247.  Potatoes.  —  These  should  be  selected  of  the  same  size,  because  if  boiled  together 

the  small  ones  will  be  overdone  and  the  larger  remain  hard.  Let  them  be  pared,  and 
put  on  in  cold  water,  by  which  tliey  get  gradually  heated :  they  should  boil  very  slowly ; 
fast  boiling  breaks  them,  and  lets  in  the  water.  Feel  with  a  fork  when  they  are  done 
enough.  Wlien  they  are  sufficiently  boiled  pour  the  water  from  them,  throw  in  some  salt, 
cover  them  with  a  napkin  to  absorb  the  vapour  that  may  arise,  and  put  them  by  the  side 
of  the  fire  to  keep  hot.  Some  prefer  cooking  them  by  steam.  Potatoes  half-boiled  may 
be  sliced  and  broiled,  or  they  may  be  fried  until  they  acquire  a  nice  brown.  Potatoes 
three  parts  done  may  be  put  into  the  dripping-pan  to  receive  the  drippings  from  the  meat : 
in  this  way  they  are  excellent,  and  at  the  same  time  economy  is  considted.  Potatoes 
roasted  in  the  Dutch  oven,  or  baked,  do  not  require  paring,  but  only  to  be  well  cleaned. 
Potatoes  mashed  after  they  have  been  boiled  ought  to  be  beaten  smooth  in  a  mortar  or  potato 
masher,  and  mixed  with  the  yolk  of  an  egg  and  cream,  or,  if  you  have  no  cream,  with 
hot  milk  and  some  butter ;  add  salt,  and  put  them  in  either  dish  or  scollop-shells,  or 
they  may  be  warmed  in  a  saucepan  constantly  stirred.  The  surface  may  afterwards  be 
browned  with  the  salamander. 

5248.  Cabbage  and  greens.  —  All  the  cabbage  tribe,  which  includes  cauliflower,  brocoli, 
coleworts,  sprouts,  and  turnip  tops,  in  order  to  be  delicate,  should  be  dressed  young,  when 
they  have  a  rapid  growth  ;  but  if  they  have  stood  the  summer,  they  require  to  have  felt 
the  influence  of  the  frost  to  become  tender.  In  order  to  appear  green  at  table  they  must 
be  boiled  in  hard  water.  Greens  of  the  above  description,  when  of  advanced  growth,  are 
better  flavoured  when  boiled  in  two  waters,  which  is  managed  in  the  following  manner  : 
After  they  have  been  about  half  boiled,  take  them  out  of  the  pot,  place  them  in  the 
cullender,  and  allow  cold  water  to  run  on  them  for  two  or  three  minutes ;  then  replace 
them  in  a  fresh  pot  of  boiling  water  with  some  salt,  and  let  them  continue  to  boil  briskly 
till  done.  Cauliflower  should  boil  more  slowly,  as  it  is  apt  to  be  broken  by  the  force  of 
a  violent  ebullition.  Brocoli  to  be  freed  of  its  ofiensive  odour  should  always  be  boiled  in 
two  waters. 

5249.  Carrots  when  young  require  to  be  simply  boiled  till  they  are  sufficiently  tender, 
which  may  be  known  by  passing  a  fork  into  them  ;  but  during  the  winter,  they  are  apt 
to  become  in  parts  hard  and  stringy  ;  when  they  are  in  this  state,  they  may  be  cut  into 
lengths  convenient  for  boiling,  and  their  internal  and  stringy  part,  which  is  very  indi'^ 
gestible,  may  be  scooped  out  by  a  small  gouge. 

5250.  Turnips  are  seldom  served  whole,  but,  after  they  have  been  boiled,  ai-e  sent  to 
table  mashed.  When  stringy,  they  must  be  passed  through  a  coarse  sieve.  In  order  to 
mash  them,  let  the  water  be  well  pressed  from  them  ;  add  sufficient  butter,  salt,  and 
pepper,  with  a  little  powdered  white  sugar,  which  much  improves  their  flavour.  A  little 
flour  mixed  with  the  butter  renders  the  turnips  less  watery  when  mashed. 

5251.  Spinach,  after  being  well  picked,  may  be  boiled  in  water  with  some  salt ;  or 
it  may  be  put  into  the  saucepan  and  boiled  in  the  juice  which  itself  afibrds.  When  done 
enoun-h,  let  the  water  be  pressed  from  it,  and  when  put  into  the  dish  divide  it  into  squares. 

Spinach  when  boiled  may  be  finely  chopped  and  mixed  in  a  stew-pan  with  some  cream 
previously  heated  ;  add  some  pepper,  salt,  and  a  little  powdered  sugar.  If  you  prefer  a 

slightly  acid  flavour,  add  a  tea-spoonful  of  lemon-juice  after  it  is  removed  from  the  fire. 
Avoid  stewing  spinach  in  butter,  as  the  heat  it  commimicates  renders  it  crisp,  and  destroys 
its  colour.    Fried  toasts  are  usually  served  round  the  dish  when  spinach  is  stewed  in  this 
manner.  .  .  .  ■  ,  n 

5252.  Asparagus  and  sea  kale.  —  The  latter  requires  simply  boiling,  over  a  brisk  fire. 

Asparagus,  when  properly  scraped,  and  cut  of  an  uniform  length,  are  tied  up  in  bundles 
and  boifed.  A  toast  moistened  in  some  of  the  liquor  is  sent  up  with  both,  and  they  are 

eaten  with  melted  butter,  salt,  and  pepper.  When  the  asiiaragus  is  young  and  so  slender 

that  they  are  not  fit  to  be  brought  to  table  dressed  whole,  the  green  tops  and  more  tender 

parts  may  be  cut  into  pieces  and  boiled  till  more  than  half  done  in  salt  and  water  ;  let  them 

drain,  and  when  you  have  melted  some  flour  and  butter  in  a  small  stew-pan,  moisten  with 
a  spoonful  or  two  of  veal  consomme,  to  which  add  a  lump  of  sugar  j  next  work  the  yolk 
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•of  an  egg  and  some  cream  into  the  sauce ;  put  in  the  pieces  of  asparagus,  and  let  them 
boil  two  or  three  minutes.  Serve  it  up  in  a  dish  garnished  with  fried  toasts.  You  may 
occasionally  vary  this  dish  by  adding  green  onions  and  chopped  parsley  to  the  asparagus. 

5253.  Cucumbers. —  A  fresh-gathered  cucumber  requires  to  be  pared  and  thinly  sliced; 
put  the  slices  for- about  a  quarter  of  an  hour  into  cold  spring  water.  Before  you  dress 
them,  take  them  out,  and  let  them  drain  on  a  napkin  for  a  minute  ;  put  them  into  a  dish 
and  add  oil,  vinegar,  and  plenty  of  cayenne  and  black  pepper.  Sprinkle  them  of  course 
with  a  little  salt.  Cucumber  thus  dressed  is  now  eaten  with  boiled  fish  ;  as  turbot,  salmon, 
and  mackarel.  Another  way  of  dressing  cucumbers  is  to  cut  them  into  slices  about  the 
thickness  of  a  crown  piece,  and  let  them  soak  in  vinegar  and  salt  for  half  an  hour.  When 
taken  out  dry  them  with  a  napkin,  and  fry  them  in  butter  of  a  very  light  brown  ;  take 
them  out  of  the  pan  when  sufficiently  done,  and  let  them  drain  before  the  fire.  To  the 
butter  in  which  they  have  been  fried,  add  some  flour,  and  incorporate  them  well ;  moisten 
this  with  veal  gravy  and  the  yolk  of  an  egg ;  work  the  sauce  well,  and  when  reduced  to 
a  proper  consistence,  season  it,  and  pour  it  over  the  fried  slices  of  cucumber. 

5254.  Green  peas.  —  According  to  the  English  fashion,  they  only  require  to  be  gathered 
yoimg  and  dressed  on  the  same  day.  They  ought  to  boil  fast ;  mint  may  be  put  with 
them  or  omitted,  as  it  may  be  most  agreeable.  A  few  taken  out  of  the  pot  with  a  spoon  and 
tasted  wUl  indicate  when  they  are  done  enough.  When  properly  drained  in  the  cullender, 
have  ready  a  couple  of  pie-dishes  made  hot,  into  one  of  which  put  the  peas  with  some 
pieces  of  butter,  and  cover  it  with  the  other  ;  then  invert  the  dishes  four  or  five  times,  that 
the  butter  may  be  equally  distributed  among  the  peas,  and  serve  them  up  hot. 

5255.  Windsor  beans,  when  young,  are  to  be  simply  boiled,  and  served  up  with  parsley 
and  butter.  When  old,  the  external  skin  may  be  taken  off  after  they  have  been  boiled, 
and  the  green  part  well  mashed  over  a  gentle  fire,  adding  butter  and  a  little  flour,  chopped 
parsley,  pepper,  and  salt.  You  may  cover  the  top  with  grated  Parmesan  cheese,  and 
apply  the  salamander,  or  you  may  include  in  the  mashed  beans  some  pieces  of  boiled 
bacon,  cut  into  such  shapes  as  may  be  most  approved. 

5256.  French  beans.  —  In  order  to  have  them  gi-een  at  table,  they  should  be  gathered 
young,  and  trimmed,  stringed,  and  divided.  Boil  them  fast  in  water  with  some  salt. 
Do  not  divide  each  bean  into  more  than  four  pieces,  as  they  lose  their  flavour  when  shred, 
and  become  watery.  All  French  beans  should  be  of  the  same  growth  ;  for  if  the  young 
be  mixed  with  the  old,  they  will  be  unequally  done. 

5257.  Salad.  —  The  component  vegetables  of  a  salad  are  very  numerous,  and  there  are 
various  modes  of  dressing  it.  Whatever  may  be  selected  should  be  fresh  gathered,  scru- 

pulously washed,  and  it  should  lie  for  some  time  in  cold  spring  water.  Let  it  be  trimmed 
for  the  table,  so  that  there  may  be  no  cutting  off  any  refuse  parts  when  brought  to  it.  To 
be  in  perfection,  a  salad  should  be  eaten  the  moment  it  is  dressed :  if  it  soak  in  the 
materials,  it  becomes  vapid  and  flaccid.  It  is  always  best  to  have  the  materials  ready 
mixed  to  pour  on  the  salad.  If  mustard  be  employed  as  one  of  the  ingredients,  it  ought 
to  be  made  the  day  before.  The  vegetables,  when  taken  out  of  the  water,  should  be 
properly  drained  :  this  is  best  effected  by  swinging  them  in  a  clean  napkin,  together  with 
gentle  pressure  ;  when  dripping  wet,  they  dilute  the  vinegar,  which  should  be  strong  and 
sparingly  used.  As  many  persons  cannot  digest  a  mixture  of  boiled  egg  with  mustard, 
oil,  and  vinegar,  the  two  former  may  be  omitted :  indeed,  the  best  and  most  elegant 
salads  are  composed  of  two  parts  of  oil,  with  one  of  strong  vinegar,  and  a  sprinkling  of 
salt ;  in  winter,  a  small  quantity  of  cayenne  pepper  may  be  added. 

Sect.  X. 

PUDDINGS,  TARTS,  AND  SWEET  DISHES. 

SuBSECT.  1. — Puddings. 

5258.  Plain  family  rice  pudding,  baked.  —  Put  into  a  pie-dish  rice  washed  and  picked, 
in  the  proportion  of  a  quart  of  milk  to  four  table-spoonfuls  of  rice,  one  of  moist  sugar, 
some  grated  lemon-peel,  a  stick  of  cinnamon,  and  two  or  three  small  pieces  of  cold  butter. 
liCt  this  bake  in  a  slow  oven  for  three  or  even  four  hours.  The  milk  must  be  new,  or  it 
will  curdle. 

5259.  Another  receipt  for  baked  rice  pudding.  —  Boil  for  a  quarter  of  an  hour  a  pint  of 
milk  and  half  a  pint  of  cream,  with  a  piece  of  lemon-peel  and  cinnamon  ;  sweeten  it  with 
powdered  loaf  sugar ;  strain  it,  and  set  it  on  to  boil  for  the  same  time,  with  two  ounces  of 
ground  rice.  When  cold,  stir  into  it  three  table-spoonfuls  of  oiled  butter,  four  eggs  beaten, 
a  glassful  of  Noyeau,  and  some  grated  nutmeg ;  sheet  some  puff  paste  round  the  rim  of 
the  dish,  and  bake  it  gradually. 

5200.  Hire  pudding,  boiled. — Take  half  a  pound  of  Carolina  rice  ;  steep  it  in  milk  for 
half  an  hour;  that  is,  put  it  into  cold  milk,  and  set  it  by  the  fire  to  warm  gently  and 
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slowly.  If  too  quickly  done  over  a  hot  fire,  the  swelling  of  the  rice  is  checked  When cold  and  stiff,  tie  it  up  m  a  pudding-cloth,  and  boil  it  for  an  hour  in  water  Serve  it 
with  sweet  sauce  of  melted  butter  and  sugar,  flavoured  with  lemon-peel  and  lemon-juice It  a  richer  pudding  be  required,  three  or  four  eggs  may  be  added  to  the  rice  after  it has  been  steeped,  and  then  it  may  be  boiled  either  in  a  cloth  or  basin. 

5261.  Rice  and  apple  snowballs.— Mt^v  steeping  rice  in  milk,  apples,  peeled  and  cored may  be  boiled  in  the  centre  of  the  pudding.  Currants  and  raisins,  in  the  same  way,  may also  be  mixed  with  the  rice.  j 
52  G2.  Ground  rice  pudding.  —  Mix  four  table-spoonfuls  of  ground  rice  very  smoothly  in a  few  table-spoonfuls  of  cold  milk  ;  boil  a  pint  of  new  milk,  and  mix  it  with  the  rice  as 

smoothly  as  possible,  beating  it  well  together.  When  cold,  add  to  it  the  yolks  of  four  or 
SIX  eggs  (according  as  the  pudding  is  required  to  be  rich  or  otherwise),  and  the  whites  of 
half  the  number  ;  pound  three  bitter  and  half  a  dozen  sweet  almonds  with  sugar  ;  grate 
some  lemon-peel,  and,  if  liked,  some  nutmeg  also  ;  butter  a  dish,  and  bake  m  a  quick oven  for  half  an  hour,  or  boil  in  a  basin  for  the  same  time.  Turn  it  out,  and  serre  with white  wine  sauce. 

6263.  Puddings  of  millet,  sngo,  tapioca,  and  arrorfrool  are  also  very  wholesome  and  elegant.  The  whole art  of  maknig  them  consists  in  incorporating  these  different  farinaceous  substances  in  the  Urst  instance  with milk,  in  winch  they  are  to  be  boiled;  then  sweeten  to  the  palate  ;  after  which,  when  they  are  cold  add beaten  eggs  and  some  powdered  spice,  as  cinnamon,  nutmeg,  or  cloves  infused  in  brandy. 
5261.  Batter  pudding.  —  'VAV.e  six  eggs,  a  pint  of  new  milk,  half  a  pound  of  dry  flour,  and  a  little  salt :  beat up  the  eggs  with  the  milk,  and  by  degrees  sift  in  the  flour  till  the  whole  quantity  is  incorporated  ;  add  a  little powdered  cinnamon  or  grated  nutmeg ;  boil  it  in  a  basin  an  hour  and  a  quarter.  To  be  eaten  with  a  sauce composed  of  melted  butter,  sugar,  and  lemon-juice ;  wine  may  be  added,  if  agreeable. 
.5265.  Pancakes  and  fritters.  —  For  pimcakcs,  break  three  eggs  in  a  basin  and  beat  them  up  with  a  little salt ;  put  to  them  four  ounces  and  a  half  of  flour,  mixing  them  together  with  milk  until  the  whole  is  brought to  the  consistency  of  good  cream.  Have  a  clean  frying-pan,  not  too  large  ;  make  it  hot,  and  to  each  pancake put  in  a  piece  of  butter  the  size  of  a  walnut.  When  the  butter  boils,  pour  in  the  batter  until  the  bottom  is 

covered,  and  fry  them  on  both  sides  of  a  light  brown.  Serve  them  one  by  one,  or  roll  them  up  and  send  up three  or  four  together. 
For  fritters,  make  the  batter  rather  thicker,  adding  a  spoonful  more  of  flour  to  it.  Peel  either  apples  or 

lemons,  take  out  the  core  and  pips,  and  slice  them  ;  pour  a  tea-cupful  of  batter  into  a  pan  of  hot  lard,  and  Lay 
a  slice  of  apple  or  lemon  in  the  centre  ;  pour  a  little  more  biitter  on  it,  and  fry  of  a  light  brown  on  each  side. 
Various  kinds  of  fruits  may  be  fried  In  fritters  besides  apples. 

nice  fritters.  —  Steep  a  quarter  of  a  pound  of  rice  in  a  small  quantity  of  milk,  and  fry  it  with  butter  in  thin cakes.    Serve  with  sweet  or  wine  sauce. 

5266.  Plain  fruit  puddings.  —  These  are  a  common  family  dish:  they  are  usually 
boiled,  and  are  prepared  by  sheeting,  wholly  or  partially,  a  basin  with  pudding  paste,  and 
the  vacancy  filled  with  any  kind  of  green  or  ripe  fruit.  Care  must  be  taken  that  the 
crust  does  not  burst  or  detach  to  let  in  the  water.  When  sufficiently  boiled, — and  the 
time  required  will  depend  on  the  state  of  ripeness  in  the  fruit,  the  green  occupying  much 
longer,  —  a  hole  may  be  cut  in  the  top,  by  which  they  are  to  be  sweetened  before  they 
are  sent  to  table. 

5267.  Apricot  or  greengage  pudding,  baked.  —  Boil  ripe  apricots  or  greengages,  in  sufficient  water  to  cover 
them,  till  they  are  tender  ;  then  take  them  out  and  rub  the  pulp  through  a  hair  sieve ;  sweeten  it  sufficiently. 
Beat  iialf  a  pound  of  this  pulp  with  a  quarter  of  a  pound  of  Naples  biscuits,  to  which  add  six  eggs,  a  pint  of 
cream,  and  a  i)inch  of  salt ;  when  well  incorporated,  sheet  the  rim  of  the  disli  with  puff  p.iste.  and  bake 
gently  till  done.  In  the  same  manner,  puddings  may  l)e  formed  of  the  pulps  of  ripe  peaches,  nectarines,  egg- 
plums,  or  of  any  ripe  fruits  from  which  a  pulp  may  be  obtained. 

5268.  Lemon  pudding  Pare  thinly  and  boil  the  external  rinds  of  three  lemons ;  beat  these  in  a  mortiir 
with  loaf  sugar,  an  ounce  of  l)lanched  almonds,  and  half  a  pound  of  Naples  biscuits  ;  beat  up  six  eggs  with  a 
pint  of  cre.Tm,  and  mix  all  well  together  ;  add  some  powdered  cinnamon  or  grated  nutmeg ;  edge  the  rim  of 
the  dish  with  puff  paste,  and  bake  it  gently.  In  the  same  manner  you  may  make  an  orange  pudding,  by  sub- 

stituting their  rinds  for  those  of  lemon. 

5269.  A  plain  pudding. — Line  a  pie  or  pudding  dish  with  thin  slices  of  bread  and  but- 
ter. Peel,  core,  and  slice  some  apples,  lay  them  in  layers  in  the  centre  of  the  lined  dish, 

adding  here  and  there  a  small  lump  of  fresh  butter,  some  grated  lemon-peel,  and  sugar  ; 
fill  up  the  dish,  and  lay  at  the  top  some  thin  slices  of  bread  and  butter  soaked  in  cold  milk. 
Cover  the  top  with  a  plate  or  dish,  and  put  a  weight  on  it  to  press  down  the  fruit.  Bake 
it  for  three  hours  in  a  slow  oven  ;  an  hour  before  it  is  done,  remove  the  weight  and  dish, 
and  let  it  brown  on  the  top.  When  done,  turn  it  out  of  the  pie-dish  to  the  one  on  which 
it  is  to  be  sent  to  table. 

5270.  Tansey  pudding. — This  is  with  many  a  favourite  in  the  spring.  Bruise  sufficient 
tansey  to  obtain  three  table-spoonfuls  of  its  juice  ;  pour  this  on  as  much  crumb  of  French 
roll  as  will  imbibe  it.  Pound  three  ounces  of  blanched  sweet  almonds  to  a  fine  paste  with 

two  ounces  of  loaf  sugar,  the  same  quantity  of  butter,  and  a  tea-spoonful  of  grated  Seville 
orange-peel.  Beat  up  a  pint  of  cream  with  six  eggs,  and  mix  all  the  ingredients 

thoroughly  together.  This  pudding  may  be  either  boiled  or  baked ;  if  the  former,  it  re- 
quires a  sauce  of  melted  butter,  sugar,  and  lemon-juice. 

5271.  Rich  plum  pudding. — The  excellence  of  this  depends  equally  on  the  mixing  and 
boiling.  Pound  to  a  fine  paste  two  ounces  of  blanched  almonds,  and  mix  them  with  eight 
egg  yolks  and  whites  beaten  up  together  ;  add  a  pint  of  cream  ;  into  this  stir  a  pound  of 
sifted  flour,  a  pound  of  raisins  stoned,  the  same  quantity  of  currants  picked,  and  a  pound 

of  suet  very  finely  chopped.    Add  sufficient  sugar,  with  spices,  some  candied  oraugc-peel 
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or  citron  and  a  couple  of  glasses  of  cherry  brandy.  Boil  it  five  hours.  This  pudding 
imav  be  baked  if  you  prefer  it. 

3272.  Plain  plum  piuldmg. —  Stone  half  a  pound  of  raisins,  clean  very  well  half  a 
'pound  of  currants,  chop  finely  half  a  pound  of  beef  suet,  grate  a  pound  of  bread-crumbs, 
pound  a  few  bitter  and  sweet  almonds,  and  shred  a  little  candied  peel  ;  mix  these  tho- 

roughly together,  and  moisten  them  with  milk;  put  the  whole  either  into  one  mould,  or 
into  three  small  ones.    Boil  the  large  one  for  four  or  five  hours,  the  small  for  three. 

.5273.  Suet  pudding  Take  beef  suet  chopped  fine  and  flour,  of  each  half  a  pound,  three  eggs,  whites  and 
■folks  well  beaten  together;  mix  these  with  as  much  milk  as  will  be  required  to  make  it  ot  a  proper  con- 
isistence  ;  add  some  salt  and  a  little  powdered  allspice  ;  tie  it  firmly  in  a  cloth,  and  boil  it  thoroughly. 

5274.  Marrow  pudding. —  Pour  gradually  a  quart  of  boiling  milk  on  half  a  pound  of  Naples  biscuits  and 
tthe  same  quantity  of  chopped  marrow  ;  mix  them  well  together,  and  let  them  cool  ;  when  cold,  beat  up  six 
folks  of  eggs  and  the  whites  of  two  only,  which  stir  into  the  other  ingredients  ;  add  a  handful  of  currants 
picked  and  washed,  thin  slices  of  candied  citron,  and  a  little  powdered  cinnamon  ;  sheet  the  sides  and  rim  of 
:the  dish  with  puff  paste  and  bake  it. 

SuBSECT.  2.  — Apple  Tart. 

5275.  Peel,  core,  and  quarter  eight  or  ten  russet  apples  or  lerbon  pippins  ;  lay  them 
:blosely  in  a  dish,  adding  lemon-juice  if  the  apples  are  not  very  sharp,  and  lemon-peel  and 
^sugar.  Some  cooks  put  in  two  or  three  cloves,  others  quince  marmalade  ;  but  as  the 
Iflavouring  ingredients  are  not  always  liked,  they  are  better  omitted.  Cover  the  dish  with 
putf  paste,  and  bake  an  hour  and  a  quarter. 

5276.  Cranberry  tart.  —  Take  and  wash  a  quart  of  cranberries  in  several  waters;  put 
Ithem  into  a  baking-dish  with  the  juice  of  half  a  lemon  and  a  quarter  of  a  pound  of  moist 
lor  powdered  lump  sugar.  Cover  them  with  puif  paste,  and  bake  three  quarters  of  an  hour. 

FFive  minutes  before  it  is  quite  done,  ice  it  (see  "Icing")  and  return  it  to  the  oven. 
5277.  Rhubarb  tart.  —  If  the  rhubarb  have  a  green  spotted  surface,  it  is  a  kind  that  may 

^be  cut  up  without  peeling  ;  if  the  red  sort,  the  peel  must  be  torn  oiF  before  it  is  cut  up  in 
?pieces  of  an  inch  in  length.  Fill  a  dish  with  these,  adding  sugar  and  lemon-peel,  and, 
lafter  covering  it  with  a  puff  or  short  paste,  bake  it  for  three  quarters  of  an  hour. 

5278.  Jcing  for  fruit  tarts.  —  Beat  up  to  a  froth  the  white  of  two  eggs,  and  when  the  tart 
•is  nearly  baked,  with  a  paste-brush  cover  the  crust  with  some  of  the  white,  and  sprinkle 
■aver  it  some  finely  powdered  lump  sugar ;  wash  the  brush,  and  splash  the  sugar  very 
;gently  with  water  till  it  is  dissolved.  Put  the  tart  again  into  the  oven  for  five  minutes 
ilonger. 

SuBSECT.  3.  —  Cheese-cakes. 

5279.  Curd  chee.ic-cake. — Incorporate  a  quart  of  curd  with  half  a  pound  of  butter  in  a 
s3oft  state,  half  a  dozen  macaroons,  three  yolks,  and  the  white  of  one  egg.  Sweeten  it 
•sufiiciently,  and  put  in  a  pinch  of  salt  and  some  grated  lemon-peel.  When  all  these  are  well 
t>heaten  together,  in  a  mortar,  sheet  some  tartlet  moulds  with  piifF  paste,  put  some  of  the 
iimixture  into  each,  and  bake  them  quickly.  If  you  please,  some  currants  and  candied  orange- 
ipeel  may  be  added.  Some  are  partial  to  the  flavour  of  noyeau.  These  puddings  may 
t-be  either  boiled  or  baked  ;  when  intended  for  the  latter,  they  are  improved  by  the  addition 
1  of  a  little  oiled  butter.    Some  add  perfumes,  as  rose  or  orange  flower  waters. 

5280   Lemon  cheese-cakes  Grate  the  rind  of  three  and  the  juice  of  two  lemons;  mix 
ilthem  with  three  sponge  biscuits,  six  ounces  of  fresh  butter,  four  of  powdered  sugar  ; 
:iadd  some  pounded  cinnamon  and  nutmeg,  and  mix  the  whole  well  together  with  three 
"well-beaten  eggs  and  aglass  of  cream.  Sheet  the  pattypans  with  puff  paste  (see  "  Pastrj' ") 
aand  fill  them  with  the  mixture,  laying  on  the  surface  of  each  cheese-cake  thin  shreds  of 
fcandied  peel. 

5281.  Orange  cheese-cahes.  —  Orange  cheese-cakes  are  made  in  the  same  way,  orange  juice  and  rind  being fiemployed  instead  of  lemon. 
5282.  Almond  checsr-cakes —  Blanch,  dry,  and  pound  with  rose  or  or.inge  flower  water  very  fine,  six  ounces 

f'Dfjiwc/  almonds,  and  half  an  ounce  of  bitter  ;  reduce  to  a  cream  with  a  spoon  half  a  pound  of  butter,  and 
Mnix  the  .almonds  with  it,  adding  six  ounces  of  powdered  sugar,  some  grated  lemou-peel,  a  quarter  of  a  pint  of 
rr^ream,  and  four  be.aten  eggs.  Fill  the  patty  pans,  sheeted  with  puff  paste,  and  bake  in  a  quick  oven  for  half 
>;in  hour  ;  put  candied  peel  on  the  tops  of  each  cheese-cake. 

5283.  Mince  meat. —  Take  two  pounds  of  beef  suet  finely  chopped  and  picked  free  from 
(••strings,  two  pounds  of  apples  peeled  and  chopped  small,  two  pounds  of  raisins  stoned  and 
chopped,  two  pounds  of  currants  washed  and  thoroughly  cleaned ;  one  pound  of  good  moist 
■sugar  ;  boil  three  lemons,  and  after  pounding  the  rinds  small,  add  them  and  the  juice  to 
■the  other  ingredients;  chop  small  half  a  pound  of  candied  citron  and  lemon-peel,  and 
'Work  all  these  ingredients  together  with  two  wine  glasses  of  French  brandy  and  a  little 
■salt.  Put  them  into  a  covered  jar,  which  place  in  a  cool  spot,  and  the  mince  meat  will 
►keep  for  several  weeks.  Keep  at  the  top  of  the  jar  some  unchopped  candied  peel,  and 
add  a  slice  to  each  mince  pie,  when  any  are  being  made.  Some  prefer  pufl'  paste, Others  a  short  crust,  for  sheeting  the  pans. 

3  N 
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SuBSECT.  4. —  Creams  and  Custards. 

5284.  Cream  for  tarts.  —  Mix  together  half  a  pint  of  cream  and  the  same  quantity  of 
milk  ;  put  into  it  a  piece  of  fresh  lemon  or  Seville  orange  peel,  a  little  cinnamon,  and 
sweeten  it  -with  loaf  sugar.    Let  them  boil  about  ten  minutes.    Have  ready  prepared  in 
another  pan  the  yolks  of  six  eggs,  well  beaten  up  with  a  heaped  tea-spoonful  of  fine  flour; 
to  these  gradually  strain  the  boiled  ingredients,  and  whisk  them  well  together  over  a 
gentle  fire,  so  that  they  may  acquire  the  proper  consistence  without  curdling.    If  you 
are  deficient  of  cream,  milk  only  may  be  employed,  but  in  that  case  a  little  more  flour 
will  be  required.    When  cold,  it  may  be  distributed  over  tartlets  or  pies. 

5285.  Cream  another  way —  Take  a  pint  of  cream  mixed  togetlier  in  equal  proportions,  as  in  tlic  last 
receipt ;  boil  it  with  some  lemon-peel  and  cinnamon,  and  sweeten  it  to  the.  pala(e  ;  beat  up  (he  yolks  ol 
eight  eggs  with  a  table-spoonful  of  rose  or  orange  flower  water  and  a  little  salt.  Mix  tliese  with  the  boiled 
cream  when  strained,  set  tlie  whole  on  the  fire,  and  keep  constantly  stirring  with  a  wooden  spoon.  When 
the  cream  has  acquired  the  proper  consistence,  lay  it  on  a  hair  sieve  to  drain. 

5286.  Cold  custards. — Pound  to  a  fine  paste  two  ounces  of  blanched  Jordan  almonds 
with  half  a  dozen  of  the  bitter  ones  and  two  ounces  of  loaf  sugar ;  moisten  with  a  little 
milk,  and  add  a  few  grains  of  salt.  When  it  becomes  of  the  consistence  of  a  thick  cream, 
take  it  out  and  beat  it  up  with  the  yolks  of  eight  eggs ;  then  gradually  add  a  pint  of  half 
milk  and  cream.  Set  this  on  a  very  gentle  fire  with  a  couple  of  bay  leaves,  and  continue 
to  stir  it  till  it  acquires  the  proper  consistence,  when  it  is  to  be  removed  immediately  and 
distributed  into  glasses.  Some  persons,  on  the  supposition  that  they  are  unwholesome, 
omit  the  bitter  almonds  and  bay  leaves,  and  substitute  the  perfumes  of  rose  or  orange 
flower  waters,  or  a  little  vanilla. 

5287.  Blancmange.  —  Simmer  together  a  quart  of  half  of  cream  and  half  new  milk 
with  some  cinnamon,  a  few  coriander  seeds  bruised,  sufficient  sugar,  and  a  bay  leaf;  to 
these  add  an  ounce  of  picked  isinglass,  and  when  it  is  dissolved,  strain  the  mixture.  Set  it 
by  to  cool,  and  if  any  film  arise  on  the  surface  skim  it  off.  When  nearly  cold  pour  it  into 
the  moulds. 

To  dissolve  isinglass.  —  This  substance  is  indispensably  necessary  for  jellies,  ices,  creams,  and  a  Tariety  of 
other  preparations  of  dessert.  I<et  the  isinglass  be  of  the  best  quality,  and  properly  beaten  ;  of  this  put  a 
quarter  of  a  pound  into  a  pint  of  water  moderately  warm,  and  let  it  continue  covered,  in  a  heat  below  boiling, 
stirring  occasionally  till  it  is  dissolved.  This  will  be  a  very  firm  jelly,  and  will  readily  dissolve  in  any  warm 
fluid.  The  confectioners  who  employ  ice  in  their  jellies  prepare  a  weaker  solution,  by  adding  four  ounces  of 
the  isinglass  to  six  pints  of  water,  which  they  reduce  by  boiling  to  two  quarts  ;  it  is  then  strained. 

5288.  Syllabub.  —  Whisk  well  together  a  quart  of  cream,  two  glasses  of  French  brandy, 
a  pint  and  a  half  of  sherry,  with  a  table-spoonful  of  strained  lemon-juice,  and  sufiicient 
powdered  loaf  sugar  to  render  it  agreeably  sweet.  As  the  froth  is  produced,  collect  it 
with  a  spoon  and  lay  it  on  a  sieve  to  drain  ;  continue  to  whisk  it  till  no  more  froth  is 
produced.  To  the  remaining  liquor  grate  some  nutmeg,  fill  the  glasses  half  full  with  it, 
and  at  the  top  add  an  equal  portion  of  the  fi'oth. 

5289.  Trifle. — This  is  a  compound  of  syllabub  and  sweet  meats.  Line  the  bottom  of 
a  glass  trifle  dish  with  sponge  biscuits  stuck  with  blanched  almonds  ;  moisten  them  with 
sweet  wine,  or  with  sherry  and  sugar.  Over  these  lay  a  dozen  of  ratafia  cakes  dipped 
in  noyeau.  Intersperse  with  these  some  thin  slices  of  citron  and  orange-peel,  and  distribute 
over  these  pieces  of  apricot  and  raspberry  jam  with  currant  jelly.  Pour  over  these  a  few 
spoonfuls  of  the  liquor  of  the  syllabub.  The  next  layer  should  consist  of  tartlet  cream 

(see  "  Tartlet  Cream  ")  of  about  the  thickness  of  an  inch,  over  which  grate  some  nutmeg, 
and  strew  a  little  powdered  cinnamon,  together  with  a  small  quantity  of  grated  lemon-peel 
and  some  powdered  loaf  sugar.  Lastly  take  the  whipped  froth  from  the  sieve,  and  put  it 
on  the  top  as  abundantly  as  the  dish  will  contain.  To  give  it  a  pleasing  appearance 
strew  variously  coloured  comfits  over  the  froth. 

5290.  Gooseberry  fool  Stew  a  quart  of  green  gooseberries  with  a  little  water  till  tender,  and  pass  the 
pulp  through  a  tamis.  When  nearly  cold  add  the  juice  of  a  lemon,  sweeten  it  with  powdered  loaf  sugar,  and 
dust  in  equally  about  two  tea-spoonfuls  of  flour.  In  the  meantime  boil  a  pint  of  new  milk  with  some  beaten 
cinnamon,  lemon-pee!,  and  bruised  coriander  seeds,  till  it  becomes  impregn.itcd  with  the  flavour  of  the 
spices  ;  sweeten  it  to  the  palate  ;  then  strain  the  milk,  and  mix  it  well  with  the  yolks  of  four  eggs  he.iten  up. 
Whisk' them  over  the  fire  to  prevent  curdling,  and  continue  this  till  it  begins  to  boil,  when  it  is  to  be removed.  When  cold  mix  it  with  the  pulp  of  the  gooseberries,  and  grate  some  nutmeg  on  the  top.  The 
same  method  may  be  pursued  with  the  pulps  of  ripe  apricots,  strawberries,  and  raspberries,  always  remem- 

bering to  add  the  lemon-juice,  which  considerably  improves  the  flavour. 

SunsECT.  5. — Jellies. 

5291.  Calves'  feci  jelly.  —  Take  out  the  bones  from  the  calves' feet,  divide  them  into 
pieces,  and  throw  them  into  warm  water  to  soak  out  all  the  blood.  After  this  wash  them 
well  in  cold  water,  and  put  them  into  a  stew-pan  with  sufficient  water,  that  is,  to  four  feet 

put  five  quarts  of  water ;  let  them  simmer  gradually,  and  remove  all  froth  and  scum  as  it 

rises.  When  they  are  nearly  dissolved,  and  the  water  reduced  by  boiling  to  half  its  quan- 
tity, which  takes  five  or  six  hours,  strain  them  hot  through  a  fine  silk  sieve,  and  if  any 
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fat  remain  remove  it  entirely.  Put  the  strained  liquor  again  on  the  fire  in  a  clean  stew- 
pan,  sweeten  it  with  loaf  sugar,  add  the  peels  and  juice  6f  lemons  and  some  cinnamon. 
Mash  four  eggs,  shells  and  all,  which  put  in  and  whisk  it  well  with  a  clean  rod,  till  it 
begins  to  become  white  and  form  bubbles ;  let  it  then  continue  to  simmer  about  half  an 
hour  longer,  when  it  may  be  remoTed  from  the  fire  and  strained  through  a  flannel  bag. 
This  operation  of  straining  must  be  repeated  till  it  is  perfectly  transparent.  If  you  wish 
to  introduce  any  wine  into  the  jelly,  let  it  be  put  in  with  the  eggs  and  spices.  Madeira 
is  the  best,  and  if  you  require  it  of  a  deep  tint  some  liquid  of  colour  may  be  added. 

.5292.  Fruit  jellies  in  the  summer  time  are  very  salubrious,  and  are  made  at  little 
1  expense.    Such  fruits  as  abound  in  juice  are  best  adapted  for  these  preparations. 

5233.  Strawberry  Jelly.  —  Mash  with  the  hand  a  quantity  of  fresli-gatliered  strawberries  ;  squeeze  the  juice 
I  through  a  cloth,  and  put  this  liquor,  with  sufficient  sugar  and  lemon-juice,  into  a  pan  over  a  gentle  fire,  and 
:  skim  it  well  from  froth  ;  when  clear,  add  some  melted  isinglass,  and  strain  it  through  a  flannel  bag.  Repeat 
I  this  till  it  is  transparent,  and  when  nearly  cold  put  it  into  moulds.  Siime  whole  strawberries  may  be  put  in 
I  before  the  jelly  concretes.  This  is  the  most  difficult  to  make  of  all  these  jellies,  as  the  fine  aroma  and  flavour 
1  of  the  strawberry  become  dissipated  by  heat. 

5294.  Cherry  jetty  Take  two  pounds  of  Kentish  cherries  and  half  a  pound  of  blackhearts  ;  stone  Ihem  ; 
1  mash  the  cherries,  and  pound  the  stones  ;  mix  them  together,  and  let  them  simmer  about  half  an  hour  with 
I  some  cinnamon  and  a  few  bruised  coriander  seeds.  Strain  them  through  a  sieve.  Set  them  again  on  the 
I  fire  with  sufficient  sugar,  and  the  juice  of  two  lemons  ;  remove  any  scum  that  may  arise,  and  add  sufficient 
I  melted  isinglass  ;  strain  it  till  clear  through  a  flannel  bag,  and,  lastly,  pour  it  into  the  moulds.  In  propor- 
!  tion  as  the  juice  of  these  fruits  is  diminished  by  evaporation,  the  less  isinglass  will  be  necessary.  If  required 
I  particularly  transparent,  whites  of  eggs  must  be  put  in  ;  and  whenever  the  person  preparing  these  can  have 
.■  access  to  ice  the  process  is  much  facilitated. 

5295.  Haspberry  jetiy.  —  Express  the  juice  of  the  raspberries  and  let  it  simmer,  removing  all  scum,  till 
;  about  a  third  is  consumed  ;  add  Icmon-juice  and  sugar,  or  which  is  better,  clarified  syrup,  as  it  produces  no 
i  additional  scum  ;  with  this  mix  sufficient  isinglass  previously  dissolved,  and  when  nearly  cold,  pour  it  into 
!  the  moulds.  In  the  same  manner  jellies  may  be  made  from  any  of  the  fruits  that  abound  in  juice,  as  barher- 
I  rips,  currants,  white  and  red,  grapes,  oranges,  and  lemons.  In  proportion  as  the  juices  are  evaporated  they 
I  will  require  less  isinglass  to  form  them  into  a  jelly.  The  addition  of  lemon-juice,  the  quantity  of  which  must 
tbe  .adjusted  by  the  palate,  and  also  the  sugar,  very  considerably  impioves  the  flavour. 

5296.  Currant  jelly  for  sauces.  —  This  may  be  mado  of  the  white,  red,  or  black  currants.  The  red  is 
I  mostly  used  in  cookery.  Pick  red  currants  and  express  their  juice,  which  boil  in  the  preserving  pan  until  a 
t  third  part  is  consumed,  removing  all  scum  that  may  .trise.  While  hot,  strain  this  juice  througli  a  flannel  h,ig. 
j  To  a  pint  of  this  juice  add  a  pound  of  fine  loaf  sugar  powdered,  and  when  it  boils  carefully  remove  any  scum; 
I  let  it  continue  to  boil  about  half  an  hour,  when  it  m,ay  be  poured  into  pots.  Prepared  in  this  manner,  by  pre- 
V  viously  concentrating  the  juice,  it  will  keep  for  a  long  time,  if  preserved  in  a  dry  place. 

5i97.  Anolhcr  way  {U'illioui  boiling.).  —  Vut  reA  currants  stripped  of  their  stalks  into  a  stone  jar;  cover 
1  it  close,  .ind  put  the  jar  either  into  an  oven  or  into  a  kettle  of  hot  water,  by  which  means  the  juice  may  be 
ocompletely  expressed,  the  fruit  being  only  just  swelled  by  the  heat.  While  hot,  strain  the  juice  through 
ccoarse  muslin,  and  pour  it  into  a  china  bowl,  after  ascertaining  the  number  of  pints  of  juice  thus  obtained  ; 
1  to  every  pint  add  a  pound  of  loaf  sugar  broken  into  very  small  lumps.  Put  the  bowl  in  a  cool  place,  and 
c  occasionally,  in  the  course  of  every  day,  stir  the  sugar  and  juice  together  for  two  or  three  weeks,  when  they 
•  will  begin  to  jelly  sufficiently,  though  not  so  firmly  as  when  boiled  in  the  usual  way.  The  advantage  of  this 
cmode  is  its  economy,  no  waste  of  juice  occurring  as  it  does  when  boiled  for  a  sufficient  time.  It  is,  however, 
tfirm  enough  to  be  used  for  sweet  sauce. 

BOOK  XIV. 

FRENCH  COOKERY. 

CHAP.  I. 

FRENCH  AND  ENGLISH  COOKING  COMPARED. 

5298.  Among  the  distinctive  characteristics  of  French  cooking,  the  first  that  obtains 
rnotice  is  that  which  arises  from  the  long-continued,  although  gradual  action  of  heat,  to 
■•which  all  solid  meats  under  the  hands  of  French  cooks  are  submitted,  and  by  which  all 
ithe  fibrous  parts  are  brought  into  a  state  of  perfect  intineration.  In  English  cooking, 
tthe  time  allowed  for  roasting  or  broiling,  and  even  for  boiling,  is,  in  all  general  cases, 
I  limited,  in  the  apprehension  of  a  French  cook,  to  such  a  degree  as  to  render  English 
■  dishes  scarcely  eatable ;  as  food  for  semi-barbarians,  not  for  a  civilised  people.  The 
1  English  imagine  that  more  genuine  flavours  and  greater  nourishment  are  to  be  found  in 
!  their  dishes  than  in  those  of  the  French;  the  latter,  on  the  other  hand,  assert  that  in 
■  English  cooking  too  much  is  left  for  the  digestive  organs  to  perform.  The  state  of 
i  intineration  into  which  solid  food  is  reduced  by  French  cooking  is  that  into  which  the 
digestion  must  bring  it  before  it  can  complete  its  operations  ;  and  as  in  English  cooking 

•  this  is  not,  according  to  French  notions,  sulHciently  brought  about,  it  is  regarded  as  the cause  of  the  frequent  derangement  of  the  digestive  organs,  and  consequent  hypochon- 
driacal affections,  common  to  the  English. 

3  N  2 
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5299.  Another  cliaracterislic  in  French  cooking  is  the  variety  of  flavours  which  it  can 
impart  to  any  single  meat.  From  the  long-continued  action  of  heat  allowed  by  French 
cooks,  the  juices  of  meats  are  almost  entirely  extracted  to  form  the  basis  of  soups,  together 
with  the  gravies  of  various  dishes,  to  each  of  which  a  variety  in  flavour  may  be  given,  the 
original  one  of  the  meat  being  so  intermingled  as  to  be  scarcely  distinguishable.  In  this 
way  French  cooking  yields  an  almost  endless  number  of  dishes,  prepared  from  a  few 
original  substances,  which,  by  the  art  either  of  braising,  marinading,  or  poeling,  may  be 
impregnated  with  any  peculiar  flavour  the  cook  may  desire  to  produce.  The  addition  of 
an  appropriate  sauce,  or  puree,  completes  the  efiect,  and  determines  also  the  name  of  the 

dish,  whether  it  be  "  fowls  attx  Truffes,"  "  fowls  a  la  Mirepoix,"  or  "  fowls  a  la  Perigord." 
.5300.  I?i  English  cooking,  no  flavour  is  considered  to  be  equal  to  the  one  peculiar  to 

each  meat.  Beef,  mutton,  or  venison,  would,  at  the  English  table,  be  considered  as 
having  lost  their  distinctive  excellence,  if  in  the  cooking  their  genuine  flavour  were 
interfered  with.  Whatever  condiment  or  sauce  is  employed  as  an  accompaniment  to  each 
meat,  it  is  always  of  such  a  modified  nature  as  not  to  overpower  that  flavour  which  is 
peculiar  to  the  meat,  the  juice  of  which,  when,  in  a  well-roasted  joint,  it  issues  from  the 
opening  made  in  carving,  is  considered  as  far  excelling  any  which  the  cook  can  com- 
pound. 

5301.  Again,  French  dishes  have  always  had  a  decided  advantage  over  the  English  in 
appearance ;  they  are  made  to  please  the  eye  as  well  as  the  taste.  No  heavy  masses  of 
viands  are  served  at  a  French  table ;  but  light,  elegant,  and  tempting  forms  are  presented 
to  those  around  it.  In  this  respect  the  English  cooks  are  beginning  to  reform  their  style, 
and  to  study,  in  serving,  neatness  and  elegance  in  the  arrangement  of  the  contents  of  each 
dish. 

5302.  In  the  last  place,  the  economy  of  French  cooking  must  be  noticed,  and  with  appro- 
bation. In  its  various  processes  nothing  is  wasted ;  every  particle  has  a  use  and  conse- 

quent value.  The  flavour  and  richness  of  the  meats  are  not  obtained  by  any  expensive 
means  or  prodigal  use  of  them,  but  are  the  results  of  the  modes  of  cooking  skilfully 
followed.  In  English  cooking,  the  maxim  that  "  good  dishes  can  only  be  formed  out  of 
good  and  abundant  materials"  is  often  carried  to  the  utmost  length  in  practice.  Many 
ingredients  in  the  English  kitchen  are  cast  aside,  or  reserved  as  the  cook's  perquisites, 
which  in  the  French  kitchen  would  he  brought  into  use,  and  would  render  needless  the 
employment  of  more  expensive  ingredients.  In  this  slight  comparison  of  these  two  prin- 

cipal systems  of  cooking,  it  may  perhaps  be  perceived  that  from  each  might  be  trans- 
ferred to  the  other  useful  and  valuable  modes,  favourable  to  the  enjoyment  of  the  table 

and  to  the  economical  use  of  food. 

CHAP.  n. 

FRENCH  COOKING  TERMS  AND  PROCESSES  EXPLAINED. 

Ateleis.  —  Small  silver  skewers. 
Assiettes.  —  Dishes  with  four  compartments  for  chopped  herbs,  parsley,  eschalots,  &c., 

to  which,  being  in  the  kitchen  always  at  hand,  the  cook  can  resort  at  once.  The  chopped 
ingredients  are  prepared  by  the  under  assistants. 

Bain  Marie.  —  A  large  flat  vessel  containing  boiling  water,  in  which  dishes  already 
prepared  can  be  kept  hot.    See  a  woodcut  of  this  vessel,  fig.  685.  p.  835. 

Braising  consists  of  stewing  without  much  moisture  any  article  in  a  seasoning  of 
carrots,  onions,  parsley,  thyme,  bay  leaves,  and  cloves. 

Buisson  is  a  high-standing  remove  on  a  dish  of  pastry  dressed  high. 
Comptde.  —  A  fine  mixed  ragout  to  garnish  white  poultry,  or  to  serve  as  entrees. 

Fruit  also  stewed  with  syrup  for  dessert  is  termed  compote. 
Compotice.  —  The  deepest  dish  appropriated  to  the  compiles.  ' 
En  couronne.  —  To  place  or  dress  the  articles  of  a  dish  in  the  form  of  a  crown. 
Crustadcs.  —  Bread  bilked  in  moulds,  and  hollowed  out  to  receive  farces  of  different 

kinds. 
Croutons.  —  Bread  cut  out  in  shapes  and  fixed  in  oil  or  butter  ;  these  are  ornaments  of 

some  of  the  mirotons  and  other  made  dishes. 
Dorey.  —  To  cover  pastry  with  yolks  of  eggs.  Dortires  are  yolks  of  eggs  well 

beaten. 
Desseitc.i.  —  Things  left  at  table  untouched,  and  afterwards  used  up  in  forming  farces 

and  salpic^ons,  &c. 
Dormant.  —  A  centre  dish,  allowed  to  remain  during  a  whole  dinner. 
Entrees.  —  Dishes  served  at  the  first  course. 
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Entremets.  —  Dishes  served  at  the  second  and  third  courses. 
Emiiice.  —  A  mince  of  some  kind  of  meat. 
Feuilletaye.  —  Puff  paste. 
Friture.  —  A  frying-pan. 
Farce  d  quenelles.  —  Forced  or  farced  meats. 
Gliize.  —  Reduced  consomme,  used  to  cover  the  meats  of  made  dishes. 
Glace.  —  White  of  egg  beaten  with  powdered  loaf  sugar. 
Godiveuu. —  A  veal  forcemeat. 
All  gras.  — •  When  a  dish  is  to  be  dressed  with  meat  gravy. 
Gratiner.  —  To  make  the  surface  crisp  of  any  dish  and  to  give  it  a  grilled  taste. 
Hors  d'oeuvre.  —  A  small  dish  served  during  the  first  course. 
Larduns.  —  Meat  cut  for  larding. 
Larding.  —  Meat,  poultry,  &c.  having  lardons  of  bacon  or  other  articles  drawn  through 

I  the  flesh  by  means  of  the  larding  pin. 
Larding  pin  is  an  instrument  as  sharp  as  a  needle  at  one  end  and  like  a  port  crayon 

.  at  the  other.  The  lardon  is  entered  at  the  square  and  open  end  ;  the  sharp  end  is  then 
I  passed  through  the  meat,  and  in  drawing  the  instrmnent  out,  it  is  so  contrived  as  to 
;  release  the  lardon  from  its  hold,  and  which  is  left  drawn  into  the  flesh  of  the  article  to  be 
1  larded. 

Liaison  —  A  thickening  for  soups  and  gravies  formed  of  yolks  of  eggs. 
Au  maigre.  —  Soups  prepared  without  meat. 
Marinade.  —  A  pickle  into  which  meat,  fisli,  or  poultry  is  put  for  several  hours,  some- 

I  times  for  days,  previous  to  its  being  cooked.  A  marinade  is  composed  of  diflierent 
I  flavouring  ingredients  combined  with  vinegar,  sometimes  with  oil,  according  to  the  dish 
1  to  be  prepared. 

Au  nalurel.  —  Anything  simply  boiled. 
Nouilles.  —  An  Italian  paste  resembling  macaroni,  hut  flat  instead  of  being  piped. 
Noix  de  veau.  —  The  large  and  fleshy  part  of  the  leg  of  veal  attached  to  the  udder. 
Passer  To  fry  lightly. 
Figne.  —  Larded  on  the  surface  only. 
Panieres.  —  Everything  dressed  with  a  coating  of  crumbs  of  bread  and  egg. 
Poeling.  —  Take  a  pound  of  beef  suet,  one  of  fresh  butter,  one  of  very  fat  bacon  ;  cut 

the  suet  and  bacon  into  large  dice,  and  put  them  in  a  stew-pan  with  two  pounds  of  veal, 
'  cut  in  the  same  manner ;  fry  them  till  the  veal  becomes  white ;  moisten  with  three  pints 
'  of  clear  boiling  water,  a  handful  of  salt,  a  bay  leaf,  a  few  sprigs  of  thyme,  an  onion  stuck 
with  cloves,  and  a  bundle  of  parsley  and  green  onions.  Let  the  whole  boil  quietly  till 
the  onion  is  done  ;  strain  it  through  a  sieve,  and  set  it  by  for  use.  Poele  is  employed  to 
make  everything  boiled  in  it  look  white,  and  to  acquire  a  relishing  taste  ;  it  will  keep  for 
a  week.  Do  not  boil  any  lean  of  bacon  with  it,  or  the  meat  boiled  in  it  will  turn  red 
from  the  saltpetre  used  in  curing  the  bacon.  Poeling  and  braising  are  almost  the  same 
operation,  but  in  poeling  meat  must  be  underdone,  in  braising  overdone. 

Potage.  —  Soup  or  broth. 
En  Ponle.  —  A  particular  way  of  trussing  a  fowl  for  the  spit. 
Puree.  —  Meat,  fish,  or  vegetables  boiled  to  a  pulp  and  passed  through  a  sieve. 
Havigdte.  —  A  sauce. 
Au  rosette.  —  To  dress  a  dish  in  the  form  of  a  rose. 
Salmi.  —  A  highly-flavoured  dish. 
Salpi^on.  —  A  dish  made  of  equal  quantities  of  any  and  all  sorts  of  meat  and  vege- 

tables ;  these  are  minced  and  cooked  separately,  and  warmed  together  when  ready  to serve. 
Saute.  —  To  fry  lightly. 
Singer.  —  To  put  flour  into  the  stew-pan. 
Sahotier.  —  Tin  utensils  containing  sand,  in  which  are  placed  the  moulds  that  are  to  he 

put  into  the  ice-house  to  be  frozen. 
Tamis  A  silken  sieve. 
Toppot  The  fat  from  the  water  in  which  meat  has  been  boiled  ;  it  is  much  used  in 

French  cooking. 
Vanner.  —  To  take  up  a  sauce  and  turn  it  over  quickly  with  a  spoon. 
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CHAP.  in. 

RECEIPTS  FOR  FRENCH  COOICERY. 

Sect.  I. 

SOUPS  AND  SAUCES. 

5303.  Grand  consomme.  —  Put  two  knuckles  of  veal,  part  of  a  leg  of  beef,  a  fowl,  a 
rabbit,  or  two  old  partridges  ;  add  a  cupful  of  soup,  stir  it  well,  and  when  it  jellies,  add 
two  quarts  of  clear  stock  ;  boil  and  skim  it  carefully,  season  it  with  three  turnips, three  carrots,  three  onions,  one  stuck  with  two  or  three  cloves,  a  bunch  of  leeks,  and  two 
heads  of  celery.  Let  it  then  simmer  for  four  hours ;  strain  it  through  a  sieve  or  tamis 
into  a  clean  earthen  pan,  and  set  it  in  a  cool  place  for  use. 

5304.  Coiisommi  of  poultry. —  Veal  and  ham,  with  the  trimmings  of  poultry,  are  the 
basis  of  this  consomme.  The  flavouring  ingredients  are  mushrooms,  parsley,  and  green 
onions.  Veal  broth  or  stock,  sufficient  to  keep  the  vessel  full,  must  be  added,  and  the 
whole,  after  boiling,  must  be  gently  stewed  for  two  or  three  hours.  The  broth  will  be 
more  savoury  and  mellow  if  the  meat  be  not  overdone.  The  fat  must  be  skimmed  of^ 
and  the  consomme  strained  through  a  silken  sieve. 

5305.  Consommes  of  game.  —  Entrees  of  partridges  must  be  prepared  with  consomme  of 
partridge,  made  from  veal  and  from  the  backs  and  other  trimmings  of  partridges  and 
rabbits.  If  the  entrees  are  served  with  truffles,  the  consommes  must  be  flavoured  with 
truffles  and  mushrooms  together  with  a  bundle  of  parsley  and  green  onions.  The  whole 
must  be  moistened  with  consomme  (containing  ham),  and  must  then  be  boiled,  but  not 
over-much,  strained,  and  set  by  for  use. 

5306.  White  roux  for  thickening  white  sauces.  —  Put  into  a  saucepan  a  lump  of  butter ; 
melt  it  over  a  slow  fire,  and  separate,  by  draining,  the  residue  of  buttermilk  contained  in 
the  butter  ;  dredge  it  with  flour  till  it  is  of  the  consistency  of  paste  ;  keep  it  on  the  fire  for 
a  quarter  of  an  hour,  but  take  care  not  to  let  it  colour ;  pour  it  into  an  earthen  pan  ready 
for  use. 

5307.  Brown  roux.  —  Put  butter  into  a  stew-pan,  and  proceed  as  above  directed  for 
white  roux  ;  fry  the  paste  of  butter  and  flour  over  a  slow  fire,  till  by  very  gradual  steps 
it  becomes  finely  coloured ;  when  of  a  light  brown,  pour  it  into  an  earthen  pan  ready  for 
use ;  it  will  keep  for  some  time. 

SuBSifcx.  1. —  Potages. 

5308.  Potage  a  la  Heine.  —  Take  three  chickens  or  pullets  ;  skin  them,  take  out  the 
lungs  and  clean  them ;  lay  them  in  a  stew  -pan  with  a  bunch  of  parsley  only  ;  moisten 
the  whole  with  boiling  broth ;  stew  for  an  hour,  and  take  out  the  chickens.  Soak  the 
crumb  of  two  penny  rolls  in  the  broth ;  pound  the  meat  of  the  chickens  with  the  soaked 
bread,  and  three  or  four  yolks  of  hard-boiled  eggs.  Rub  the  whole  through  th^  tamis 
or  sieve.  Boil  a  quart  of  cream,  stirring  it  all  the  time,  and  pour  it  on  the  soup ;  it  is 
not  so  likely  to  curdle  if  done  in  this  way  as  by  the  usual  mode  of  mixing  it  while  cold 
with  hot  liquids.  To  this  soup  rice  or  vermicelli  may  be  added,  but  either  must  be 
previously  stewed  in  some  broth,  the  rice  for  some  time,  the  vermicelli  for  five  or  six 
minutes  only. 

5309.  La  brunoise — winter  soup. — Blanch  carrots  and  turnips  cut  into  dice;  add  to 
them  as  much  rich  broth  as  the  number  of  the  party  may  require.  Season  it  with  salt ; 
add  a  little  sugar  to  it ;  boil  the  whole  for  an  hour.  Skim  off  the  fat,  and  serve  with 
mitonnage  of  crusts. 

5.310.  Potage  (1  la  Condc  Take  .i  quart  of  French  beans,  put  them  into  a  stew-pan  with  two  quarts  of 
consomme,  a  pound  of  l)acon,  three  carrots,  tliree  onions,  (one  of  them  stuclc  with  cloves,)  a  bunch  of  leeks, 
two  heads  of  celery.  Let  all  simmer  together  for  three  hours.  Take  out  the  vegetables,  pulp  them  into  the 
soup,  and  again  boil  all  together.   Fry  bread  in  dice,  and  serve  in  the  soup. 

Sect.  III. 

REMOVES  (after  FISH  AND  SOUP). 

5311.  Beef  (a  la  flamande).  —  Take  the  brisket  or  part  of  the  rump  of  beef  Season  it 
with  carrots,  onions,  parsley,  bay  leaf,  and  cloves.  Boil  it  gently  four  hours.  Drain 
away  and  reduce  the  liquor  to  a  glaze.  Cover  the  beef  with  it  when  served.  Garnish 
the  dish  with  carrots  and  turnips  braised,  also  with  cabbage  done  separatelj'.  Serve  it 
with  Espagnole  sauce.  (This  dish  may  be  sometimes  garnished  with  cuciunbers,  farce, 
or  with  Spanish  onions  glazed,  or  with  artichoke  bottoms.) 
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5312.  Braised  kg  of  mutton. — Put  a  leg  of  mutton  into  a  braising-pan,  -with  trimmings 
oof  veal,  and  -with  carrots,  onions,  and  a  bunch  of  parsley ;  also  a  few  green  onions  pro- 
pperly  seasoned.  Cover  the  whole  with  thin  slices  of  bacon,  to  keep  them  from  burning. 
jStew  all  for  four  hours.  Strain  through  a  sieve,  and  afterwards  reduce  to  a  glaze  the 
Uiquor.    Glaze  the  mutton,  and  serve  with  glazed  ouions. 

5313.  Calf's  head  {de  fruits  certain).  —  Bone  a  calf's  head.  Make  a  farce  of  veal, hbacon,  and  sweet  herbs  ifinely  chopped.  Mix  them  together  with  two  yolks  of  eggs. 
SStiifiF  the  head  with  the  farce,  and  secure  it  by  sewing  up  the  head.  Wrap  it  in  a  cloth, 
aand  put  it  into  a  braising-pan  with  several  slices  of  veal  and  bacon.  Season  it  with 
cearrots  and  a  bunch  of  parsley,  thyme,  bay  leaf,  and  a  blade  of  mace.  Moisten  it  with 
oone  glass  of  white  wine,  and  a  ladleful  of  broth.  Let  it  stew  for  four  hours,  and  serve 
idt  with  a  financiere.  Boil  a  glass  of  Madeira,  and  put  it  into  the  sauce,  which  should  be 
hhighly  seasoned. 

5314.  Fowls  a  la  Montmorencie. — Take  a  couple  of  fine  fowls  ;  prepare  them  as  if  for 
bboiling,  taking  away  also  the  breast-bone.  Put  lemon-juice,  salt,  and  a  little  butter  into 
tithe  body  ;  lard  the  breast.  Line  the  stew-pan  with  bacon,  and  lay  the  fowls  in  covered 
wsvith  a  poiile  made  in  the  following  manner.  Cut  into  dice  a  pound  of  veal,  another  of 
bbacon,  and  a  small  piece  of  the  fat  of  bam.  Frj'  them  white  in  half  a  pound  of  butter. 
NMoisten  wfth  water ;  season  it  with  parsley,  salt,  pepper,  thyme,  half  a  bay  leaf,  and  one 
cclove.  Stew  it  for  some  time  over  a  slow  fire  ;  strain  it  over  the  fowls,  which  stew  for 

•'three  quarters  of  an  hour.  When  done,  drain  and  glaze  them  of  a  fine  colour.  Garnish 
nwith  larded  sweetbreads,  and  serve  with  ragout  a  I'AUemande  for  sauce. 

531 5.  Fowl  a  la  Monglus.  —  Take  a  cold  roasted  fowl,  and  remove  the  breast  and  fleshy  parts  away  from  the 
t'back  hone  and  side  bones.  Put  into  the  fowl  either  an  emince  or  a  salpigon  (see  terms  explained).  Beat 
t'the  yolks  of  two  eggs,  and  cover  the  fowl  with  ;  strewing  over  it  afterwards  crumbs  of  bread.    Brown  it 
lightly  in  a  Dutch  oven,  or  by  a  salamander.  Serve  it  with  a  brown  sauce,  if  the  inside  bo  stuffed  with  a  sal- 

;  piron  ;  but  if  with  an  emince,  a  veloute  sauce  must  be  used. 
The  salpipon  may  be  made  of  dressed  fowl,  tongue,  truffles,  .ind  mushrooms,  cut  into  dice,  and  warmed  up  in 

fsauce  Espa^nole.    When  cold,  use  it  as  above  directed.    SalpiQon  is  always  used  with  brown  sauces. 
Emince  may  also  be  made  with  meat  of  dressed  fowl  or  game,  minced  extremely  small,  and  warmed  up  in 

bi3echamelle  sauce,  well  seasoned.    With  an  emince  a  white  sauce  is  always  used. 

."5316.  Removes  of  ham. — Soak  a  Westphalia  ham  for  twelve  hours  ;  a  Westmoreland, 
uanless  very  highly  dried,  for  half  that  time.  Boil  it  for  two  hours,  then  drain,  skin,  and 
titrim  it ;  put  it  into  a  braising-pan,  lined  at  the  bottom  with  thin  slices  of  veal,  and  sea- 
f'Soned  with  carrots,  onions,  parsley,  bay  leaf,  and  spices.  Pour  over  it  two  glasses  of  rich 
iconsomme  and  a  bottle  of  Madeira.  Let  it  boil  for  two  hours  more.  When  done,  pour 
cout  some  of  the  liquor,  and  reduce  it,  after  skimming  oif  the  fat,  to  an  Espagnole,  the 
ssauce  to  be  sei-ved  with  this  dish.  Of  the  rest  of  the  liquor  make  glaze,  and  serve  the 
hbam  immediately  on  taking  it  out  of  the  braise. 

5317.  Westphalia  ham  a  Vessence  Saw  off  the  knuckle  of  a  small  Westphalia  ham, 
t:aking  care  not  to  splinter  the  bone.  Soak  it  one  day  in  water  to  draw  out  the  brine. 
IBoil  it  in  plain  water  four  hours.  Drain  it,  remove  the  rind,  trim  it,  giving  it  a  nice 
r  round  form.  Dry  the  fat  from  it  for  a  few  minutes  in  the  oven,  that  the  glaze  may  be 
properly  given  to  it.    Serve  under  it  sauce  a  I'essence. 

5318.  Remove  of  heef  tongue.  —  Take  a  pickled  tongue  ;  boil  it  for  three  hours.  Peel 
noff  the  skin  while  hot,  trim,  and  glaze  it.  Serve  it  with  mashed  turnips  on  one  side,  and 
nivith  mashed  carrots  and  spinach  on  the  other. 

Sect.  IV. 
ENTREES. 

SuBSECT.  1  Entries  of  Beef. 

5319.  Miroton  of  beef. — Cut  itfto  neat  slices  some  rump  of  heef,  either  cooked  pre- 
1  /iously,  or  fresh.  Put  the  slices  into  a  frying-pan  with  sauce  Espagnole  or  brown  Italienne. 
1  jlive  them  a  few  boils,  and  serve  hot ;  keep  the  meat  always  well  covered  with  the  sauce, 
)r  it  will  become  black  and  dry. 
5320.  Mirotons  of  palates  of  beef  (a  la  Ude).  —  Cut  the  palates  and  some  truffles  into 

!qual  sizes.  Dress  them  en  miroton,  (that  is,  boil  them  with  sauce  in  a  frying-pan).  Take 
nnslirooms,  all  of  nearly  one  size,  to  make  a  border  round  the  dish ;  put  in  the  middle  a 
•.alpi(;on  of  truffles,  mushrooms,  and  beef  palates.  Add  sauce  Espagnole  to  the  miroton. 
.et  every  article  to  be  used  be  prepared  before  the  dish  is  made  up  —  palates  and  truffles, 

lalternately,  to  the  very  top.    Remember  to  keep  the  whole  hot,  or  it  will  become  dry. 
StJBSECT.  2  Entrees  of  Mutton. 

5321.  Cutlets  of  mutton  —  (purde  of  mushrooms)  Divide  the  best  part  of  a  neck  of 
nutton  into  cutlets,  trimming  each  neatly.  Season  each  side  of  the  cutlets  with  pepper 
ind  salt,  and  with  a  paste  brush  cover  them  with  yolk  of  egg ;  dip  them  into  melted 
luttcr,  and  then  into  bread  crumbs.  Press  the  crumbs  firmly  on  the  meat,  and  again  dip 
hem  into  the  bread  crumbs.    Make  each  cutlet  equal  and  neat  with  the  knife,  and  put 
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them  into  the  frying-pan  with  butter.  Wlien  dinner-time  is  at  hand,  fry  them  OTcr  a brisit  fire  of  a  very  good  colour.  If  the  fire  be  not  quick  the  cutlets  will  take  too  much 
time  in  browning,  and  will  be  dried  up.  As  soon  as  they  acquire  the  right  colour  take 
them  out  of  the  pan.  Press  each  cutlet  between  clean  pieces  of  whity-brown  paper,  to drain  the  fat  from  thera.    Glaze  them,  and  put  round  them  a  puree  of  mushrooms. 

5322.  The  inside  of  fillet  of  million  marinaded — au  Chevreuil.  —  Have  the  fillets  of  four 
saddles  of  mutton,  producing  eight  filets  mignons.  Lard  them,  and  put  them  into  a  mari- 

nade pickle ;  namely,  of  thyme,  parsley,  bay  leaves,  onions,  salt,  pepper,  and  vinegar. 
After  being  in  this  pickle  for  two  or  three  hours,  put  them  into  a  fryiug-pan  over  layers 
of  bacon,  and  bake  them  of  a  nice  colour.  Glaze,  and  serve  them  with  a  poivrade  under them. 

SuBSECT.  3  Entries  of  Veal. 

6323.  Grenadier  de  veau — {purie  of  .white  celery)  These  are  small  fillets  of  veal, 
larded  as  fricandeau  of  veal,  cut  thinner  than  for  fricandeau,  and  consequently  requiring 
less  time  in  cooking.  After  larding  them,  put  them  into  a  stew-pan  with  a  carrot,  a  large 
onion,  a  root  or  two  of  parsley,  a  bay  leaf,  and  some  thyme,  a  small  quantity  of  mace,  allspice, 
and  whole  pepper  ;  let  the  vegetables  be  at  the  bottom  of  the  stew-pan,  and  cover  them 
with  layers  of  fat  bacon,  (lean  bacon  will  turn  veal  red) ;  the  veal  must  be  laid  on  them, 
and  sprinkled  with  a  little  salt.  Pour  some  broth  upon  the  vegetables,  but  not  enough  to 
reach  the  meat.  Close  the  stew-pan,  and  put  it  on  a  slow  fire  ;  cover  the  lid  with  hot 
coals  or  charcoal,  and  when  it  begins  to  boil,  put  it  over  a  slow  and  equal  fire  for  two 
hours  and  a  half,  basting  it  frequently  with  the  liquor.  After  this,  put  a  great  deal  of  fire 
over  it  to  harden  the  bacon.  Reduce  to  a  glaze  the  liquor,  and  serve  it  with  a  puree  of 
white  celery. 

5324.  Scollops  of  sweetbreads  with  green  peas  Wash  and  blanch  four  sweetbreads. 
Cut  them  into  large  scollops.  Put  them  into  a  frying-pan  with  melted  butter  and  a  little 
salt.  A  quarter  of  an  hour  before  dinner  is  served,  fry  them  of  a  very  light  brown  over 
a  clear  fire ;  turn  them,  that  they  may  be  equally  done,  drain  away  the  butter,  and  put  a 
little  glaze  into  the  pan,  in  which  keep  stirring  the  scollops.  Put  the  peas  in  the  middle 
of  the  dish,  and  place  the  scollops  en  miroton  around  them.  Scollops  of  sweetbreads  are 
easier  to  arrange  when  a  slice  of  fried  bread  cut  round  is  put  between  them,  without 
which  they  seldom  keep  the  form  in  which  they  are  first  dished. 

N.B.  —  All  entrees  of  veal,  such  as  curres,  fricandeaux,  cotelettes,  sweetbreads,  &c., 
with  all  sorts  of  purees  ;  and  in  the  summer  with  la  Macedoine.  They  are  all  dressed 
nearly  in  the  same  manner ;  but  by  changing  the  sauce,  the  flavour  and  appearance  are 
changed  also. 

SuBSECT.  4  Entrees  of  Tongues. 

5325.  Miroton  of  pickled  tongue.  —  Cut  some  thin  slices  of  cold  pickled  tongue;  dress  it 
en  miroton  in  a  dish,  and  put  it  into  an  oven  for  ten  minutes.  Put  mashed  turnips  in  the 
centre  of  the  dish,  and  glaze  the  tongue. 

532G.  stewed  be(J' longve  (unsalted).  —  Take  a  fresh  tongue,  wash  it,  and  blanch  it  in  hot  water.  Stew  it  in a  good  braise  for  two  hours  and  a  lialf,  skin  it,  .md  cut  it  in  two ;  spread  it  open,  and  mash  with  sauce machee. 
6327.  Miroion  (if  tongue  with  sorrel  puree.  —  Take  slices  of  tongue  stewed  as  above,  and  dress  it  en  miroton ; 

highly  glaze  it,  and  serve  with  sorrel  puree. 

SuBSECT.  5. — Entries  of  Fowl, 

5328.  Fowl  a  la  Villeroi  Take  a  fine  fowl,  empty,  singe,  &c.,  and  truss  it  with  its  legs 
turned  outwards ;  put  in  the  inside  a  small  quantity  of  butter,  kneaded  with  salt  and 
lemon-juice.  Put  the  fowl  into  an  oval  stew-pan  with  a  layer  of  fat  bacon ;  pour  some 
poele  over  it.  While  entrees  are  not  to  be  kept  longer  on  the  fire  than  needful,  three 
quarters  of  an  hour  will  dress  a  fowl  in  this  manner  ;  a  capon  perhaps  an  hour.  Serve  it 
with  sauce  a  la  financiere. 

5329.  Scollops  of  fowls.  —  Take  the  fillets  of  three  fowls.  Cut  each  scollop  of  the  size 
of  half  a  crown  ;  dip  each  in  clarified  butter,  and  fry  them  on  both  sides  over  a  brisk  fire. 

Put  them  into  the  sauce  prepared  for  them  ;  if  truffles,  cut  the  truffles  about  the  same 
size  as  the  meat,  and  fi7  them  with  the  scollops  of  fowl.  A  few  minutes  before  dinner 

put  them  all  into  a  bechamelle  sauce,  into  which  a  reduction  of  truffles  has  been  added. 
The  reduction  is  prepared  with  trimmings  of  truffles  put  into  and  stewed  in  consomme 

till  it  becomes  a  glaze.  This  glaze  is  stirred  in  with  the  scollops,  and  to  make  it  white 

a  few  spoonfuls  of  thick  cream  must  be  added.  In  preparing  this  or  any  other  meat  with 
truffles,  care  must  be  taken  to  do  both  meat  and  truffles  thoroughly.  Both  the  meat  and 

truffles  may  be  fried  together  ;  but  the  meat  must  be  taken  out  first,  and  the  truffles  must 
be  allowed  to  remain  in  a  little  longer,  and  be  very  equally  fried  on  both  sides.  The 

scollops  are  then  put  in  a  second  time ;  the  butter  is  drained  away  from  them  ;  the  truffle 
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sauce  added,  and  the  meat  allowed  to  lie  in  it  for  an  liouv,  that  it  may  fully  imbibe  the 
truffle  flavour.  The  sauce  must  be  kept  thick.  It  may  be  thinned  at  any  time.  Though 

the  meat  and  truffles  must  be  well  doiie,  they  must  not  be  over-fried.  It  is  the  most  diffi- 

cult point  in  French  cookery  to  know  the  precise  time  required  by  the  various  articles 
hich  are  frequently  combined.    Experience  only  can  give  this  excellence  to  cooks. 

■w 

5330.  Scollops  anU  Jillels  qf  fowl  mav  be  dressed  with  any  of  the  under-named  sauces  .-ind  purees  :  -  with mareclial  sauce  ;  Espagnole  ;  bichamelle  ;  essence  of  cucumbers  ;  sauce  Allemande  ;  with  oysters  ;  truffles  ; 
mushrooms:  purees  of  green  peas,  ofcelery,  and  cucumbers. 

Each  sauce  gives  its  name  to  the  dish  of  which  it  is  the  accompaniment,  or  prepared  with  it ;  as,  scollops  of 
fowl  —  a  I'Espagnole,  a  TAUemande. 

S331  Chickens  a  I' Ivoire  —Pick  and  singe  two  chickens  well,  thrust  the  hand  inside,  and  remove  the 
breast-bone  Mix  tngetlier  some  butter,  the  juice  of  half  a  lemon,  some  pepper  and  salt,  and  put  some  of 
the  mixture  into  the  body  of  each  chicken  ;  bind  them  up  neatly,  lay  tliem  in  a  stew-pan  surrounded  with 
layers  of  bacon  and  cover  the  breasts  of  the  chicken  with  thin  slices  of  lemon  and  bacon.  Pour  some  poele 
over  them,  and  stew  them  for  half  an  hour.  They  should  be  perfectly  white,  and  served  with  veloute  or bechamelle.  ,  ,    .  ,       ■  -  ,  , 

533'>.  Chickens  a  la  Villeroi  are  dressed  in  the  same  way,  but  served  with  aspielie  or  mareehale  sauce. 

5333.  Curry.  —  This  may  be  made  of  chicken,  lobster,  veal,  or  mutton.  When  of 
chicken,  let  a  couple  be  divided  into  pieces  convenient  to  distribute  at  table  ;  blanch 

them  in' hot  water,  and  stew  them  gently  till  half  done  in  some  veal  stock  with  a  table- 
spoonful  of  curry  powder.  Next  prepare  the  sauce,  which  consists  of  a  couple  of 
moderately-sized  onions,  sliced,  a  table-spoonful  of  curry  powder,  some  butter,  and  flour  ; 
work  this  well  over  the  fire ;  moisten  with  the  liquor  in  which  the  chicken  has  been 
stewed  with  additional  veal  stock ;  put  in  the  chickens,  and  let  them  simmer  till  done, 
when  they  are  to  be  taken  out  and  kept  warm.  Pound  two  ounces  of  sweet  almonds  to 
a  paste  and  incorporate  it  with  the  sauce  ;  remove  any  fut,  season  it  with  cayenne  popper 
and  lemon -juice,  and  pour,  or  strain,  it  hot  to  the  chickens.  When  veal,  lamb,  and 
mutton  are  employed  they  should  previously  be  fried  of  a  light  brown.  For  preparing 
the  rice,  see  "  Vegetable  Entremets,"  Sect.  VII.  Subsect.  2. 

SuBSECT.  6. — Entrees  of  Partridges  and  Pheasants. 

5334.  Partridges  d  VEspagnole.  —  Let  it  be  remembered  that  old  partridges  are  unfit  for 
French  dishes  ;  they  may  be  dressed  with  purees  of  lentilles,  or  employed  in  the  game 
consommes  or  cold  patties.  The  young  ones  only  can  be  introduced  as  entrees,  and  may 
be  known  by  the  white  tinge  at  the  sharp  extremity  of  each  wing  :  when  that  mark  is 
observable  the  birds  will  be  found  tender  enough  for  use.  Truss  three  partridges  (see 
Directions  for  Trussing,  &c.)  ;  put  them  between  layers  of  bacon,  and  pour  a  poele  over 
them.  Over  a  slow  fire  stew  them  for  twenty  minutes  ;  dish,  and  pour  over  them  an 
Espagnole,  to  which  some  glaze  of  game  has  been  added  to  give  it  a  game  flavour. 

533.5.  Young  partridges  a  la  Montmorenci.  —  Empty  and  truss  young  partridges ;  dip 
the  breasts  into  boiling  water,  and  immediately  after  into  cold,  to  make  them  firm.  Lard 
them  with  slits  of  bacon,  and  put  them  into  a  .stew-pan  surrounded  with  slices  of  bacon. 
Immerse  only  one  half  of  the  birds  in  poele  or  other  liquids.  Over  a  brisk  fire  stew 
them  for  twenty  minutes  ;  glaze  them  and  probe  them  in  the  back  ;  if  no  blood  issues 
they  are  done  sulBciently.  Drain  them,  and  glaze  a  second  time.  Serve  with  ragout  a  la 
Jimineiire. 

533').  Partriflges  d  la  Crassn7ifliiu\  —  A^ter  emptying  and  picking  the  birds,  cut  oflT  the  claws,  make  a  hole 
below  the  joint  of  the  leg.  truss  the  leg  inside  the  body,  singe  the  Ijirds  over  a  llainc  till  the  flesh  becomes 
firm,  pinch  the  breast  with  your  left  hand,  scallop  tlie  breasts  without  reaching  the  skin,  turn  tlie  flesh  over 
on  the  table,  be.at  the  bird  flat,  dust  it  with  salt  and  pejjper,  dip  it  twice  in  clarified  butter  and  crumbs  of 
bread,  br<jil  it,  and  serve  it  with  an  Italionne,  or  essence  of  game. 

.'i337.  Sojijfiv  nj young  partridges.  —  Pound  the  meat  of  roasted  partridges  in  a  mortar,  seasoning  it  well, 
and  adding  to  it  a  few  spoonfuls  of  vi'hiute.  and  a  lump  of  butter.  Mix  with  this  the  yolks  of  four  or  five  eggs, 
and  strain  tlie  whole  through  a  sieve  ;  beat  the  whites  of  the  eggs,  and  mix  them  also,  but  lightly,  with  tlic 
puree.  Hake  the  whole  in  a  soullle  disli  for  twenty  minutes.  Prevent  it  from  burning  at  tlie  top  by  covering 
It  with  paper. 

."j338.  Salmi  of  pheasants.  —  For  this  dish  roast  the  pheasant  only  half  an  hour.  When cold,  cut  it  up  as  if  for  eating.  Put  the  parings  into  sauce  a  salmi.  If  two  pheasants  are 
thus  prepared  do  not  use  the  legs  except  for  flavouring.  Cut  each  side  of  the  breast  into 
three  slices,  and  fry  the  same  number  of  slices  of  bread  of  equal  size.  The  meat  put  into 
a  covered  stew-pan  to  prevent,  it  drying.  Now  prepare  the  sauce  by  frying  together  a 
small  bit  of  lean  ham,  four  eschalots  cut  small,  some  parsley  roots,  a  carrot  cut  in  dice,  some 
thyme,  a  bay  leaf,  six  cloves,  mace,  ten  grains  of  allspice.  Add  eitlier  brown  sauce  or  a 

spoonful  of  Hour,  two  glasses  of  madeira,  and  a  ladlel'ul  of  veal  gravy.  Season  with  salt 
and  ])epper,  put  in  tlie  trimmings  and  boil  all  together ;  skim  oH'  all  the  fat  and,  if  it  taste bitter,  add  some  sugar.  Keep  the  sauce  thick  enough  to  cover  the  meat,  over  which 
pour  it  through  a  tammy,  and  warm  both  together  without  boiling  them.  This  dish  may 
be  made  with  trufile  sauce  by  ailding  to  the  sauce  the  Irimmings  of  Iruflles  and  by  boiling- 
some  truffles  cut  neatly  in  sauce  by  themselves.  Put  the  truffles  in  the  middle  of  the 
di.sh  when  it  is  served. 
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SuBSECT.  7. —  Entrees  of  Rabbits. 

53.39.  Babbits  a  I'Orlie.  —  If  large,  the  rabbits  must  be  filleted;  if  small,  marinaded  in joints ;  the  small  bones  to  be  taken  out  and  put  into  the  preparations  of  game  consomme. 
Detach  the  fillets  of  four  rabbits  and  marinade  them  for  two  hours  in  lemon-juice,  parsley, 
thyme,  eschalot  cut  in  pieces,  bay  leaf,  salt,  and  pepper.  Drain,  and  dip  them  in  white 
of  egg  well  beaten,  and  into  flour  mixed  with  a  few  crumbs  of  bread.  Fry  of  a  fine 
brown,  and  serve  under  them  a  poivrade  or  espagnole  of  game. 

5340.  Scollops  of  rabbits  and  truffles.  —  Detach  the  fillets  of  five  rabbits,  and  tear  off  the 
sinews ;  scollop  the  fillets,  keeping  the  knife  on  the  slope ;  with  the  handle  flatten  the 
scollops,  and  put  them  into  the  saute  pan  with  melted  butter;  peel  and  slice  some  truffles 
of  the  size  of  the  scollops,  and  mix  them  with  the  rabbits  ;  butter,  salt,  and  pepper.  Fry 
lightly  twenty  minutes  before  serving,  and  leave  the  scollops  in  the  sauce  to  imbibe  the 
flavour  of  the  truffles.    Garnish  the  dish  with  a  conte. 

5341.  Blanquvtte  of  rabbits  with  ureen  peas  Detach  the  fillets  of  four  rabbits,  soaking  them  whole  in 
melted  butter,  with  seasoning  of  salt  and  pepper  ;  cut  them  on  a  sheet  of  paper  the  size  of  a  shilling,  and  put 
them  into  tlie  sauce  a  blanquettc  aux  pois.    This  entree  may  be  sent  up  in  a  vol  au  vent,  or  cisserole  of  rice. 
5342  Rissoles  nf  Itubbits.  —  Makcyi'nf  farce  of  the  remnants  of  roasted  rabbits  ;  make  a  light,  but  not  rich, puff  paste,  and  roll  it  out ;  cover  at  equal  distances  the  paste  with  lumps  of  the  farce,  moisten  the  paste  round 

the  farce,  fold  it  over  in  two,  press  the  paste  with  the  fingers  to  make  it  adhere,  cut  it  with  a  rowel,  and  fry 
It  till  it  is  of  a  fine  brown  colour.  If  dipped  in  egg  and  covered  with  bread  crumbs,  they  will  fry  of  a  better 
colour.    Serve  with  fried  parsley  in  the  middle  of  the  dish. 

SuBSECT.  8.  —  EntrSes  of  Hare. 

Hare  is  in  England  most  commonly  served  as  a  remove,  but  may  also  be  introduced  as 
entrees,  either  in  boudins,  quenelles,  or  minces. 

5343.  Fillets  of  hare  {with  blood).  —  After  skinning  two  hares,  thrust  the  knife  along 
the  spine,  taking  care  to  bear  towards  the  bone.  Tear  with  your  fingers  the  fillet  from 
the  neck  down  to  the  legs ;  leave  the  thick  fleshy  part  to  the  leg ;  introduce  the  sharp 
side  of  the  knife  to  the  tender  part  of  the  fillet,  and  the  thumb  towards  the  skin.  Press 
your  thumb  on  the  sharp  side  of  the  blade,  that  it  may  not  cut  the  part  containing  the 
sinews  ;  then  pull  the  fillet  towards  you,  and  the  sinews  will  remain  attached  to  the  leg. 
Lay  the  fillets  on  the  table,  and  flatten  them  with  the  knife.  Lay  them  in  a  saute  pan 
with  melted  butter,  and  dust  over  them  salt  and  pepper.  When  it  is  dinner-time  fry  the 
fillets  and  scollop  them.  Put  them  into  sauce  de  civet  made  of  the  remnants  of  the  hares: 
add  to  it  the  blood  of  both  hares,  that  the  sauce  may  be  of  a  dark  brown. 

5344.  Fillets  of  hare  en  Chevreuil  Take  fillets  of  hare,  and  lard  them  with  bacon,  put  them  into  a  deep 
vessel,  with  salt,  pepper,  parslej',  two  onions  cut  into  slices,  a  bay  leaf,  some  thyme,  a  glass  of  vinegar,  and 
half  a  glass  of  water.  I>et  the  fillets  marinade  in  this  two  days  ;  then  put  them  into  a  saute  pan,  bake  them 
underdone,  and  glaze  with  a  light  giaze.  They  are  always  dark  enough  without  the  colour  being  deepened 
by  the  glaze.    Serve  with  poivrade  sauce  under. 

SuBSECT.  9.  —  Entries  of  Quails. 

5345.  CompStc  qf  quails.  —  Quails  are  fashionable  rather  from  their  rarity  and  expense  than  from  their  real 
excellence.  A  white  compete  of  quails  is  made  in  the  same  manner  as  compote  of  partridges,  the  only  dif- 

ference being  in  the  use  of  broth  of  veal  instead  of  gravy.  Thicken  the  same  with  yolk  of  eggs,  and  serve  the 
onions  white,  the  same  as  mushrooms. 

6346.  Quails  with  peas.  —  Put  into  a  stew-pan  six  quails  moistened  with  a  poLMe,  or  with  two  spoonfuls  of 
broth,  a  bunch  of  parsley,  a  bay  leaf,  some  thyme,  one  clove  ;  stew  for  twenty  minutes  over  a  slow  fire.  Drain 
them,  and  let  them  boil  for  a  moment  with  peas  and  bacon.  Next  dish  the  quails,  reduce  the  peas,  and  mash 
with  them. 

5347.  Quails  H  la  Crassandine.  —  These  are  dressed  as  pigeons  or  partridges  a  la  crassandine.  Serve  them 
with  an  Italienne,  or  a  consomme  a  glace  over  them. 

SuBSECT.  10.  —  Entrees  of  Woodcocks. 

"Woodcocks  and  snipes  are  cooked  in  very  few  ways.  The  most  delicate  parts  are  the 
legs  and  intestines.  They  may  be  cooked  in  as  many  ways  as  young  partridges.  A 
puree  of  woodcocks  is  also  occasionally  served. 

5348.  Salmi  of  woodcocks.  —  This  operation  is  the  same  as  a  salmi  of  partridges. 
Covered  with  paper,  the  birds  are  roasted,  but  not  browned.  They  are  then  cut  up,  and 
the  whole  of  the  skin  removed.  Put  them  into  a  stew-pan  to  get  cold,  and  prepare  the 
sauce  for  them  with  the  trimmings  of  the  birds  and  four  eschalots,  some  slips  of  ham,  a 
carrot  cut  in  dice,  three  or  four  mushrooms,  a  little  parsley  root,  a  bay  leaf,  some  thyme, 

a  clove,  eiglit  grains  of  pepper,  and  the  same  of  allspice.  Fry  these  in  a  stew-pan  with 
butter,  and,  when  slightly  browned,  add  three  glasses  of  Madeira,  six  spoonfuls  of  Es- 

pagnole and  two  of  consomme.  Put  in  the  parings  of  the  birds  but  not  the  claws,  and 
stew  them  slowly  for  an  hour  and  half;  skim  the  sauce,  and  add  a  small  bit  of  sugar,  and 
strain  it  through  a  tamis  ;  lade  the  sabni  hot  with  slices  of  fried  bread  cut  in  shapes  and 
glazed. 
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SuBSECT.  11.  —  Entries  of  Pigeons. 

5349.  Compdte  of  pigeons  (broivn).  —  Pigeons  are  less  used  as  entrees  than  as  garnitures ; 
!  but  are  occasionally  useful  as  entrees  in  intermediate  seasons,  -when  game  and  young 
[poultry  are  not  to  be  had.    For  a  compote  of  pigeons,  take  four  or  six,  according  to  the 
■  size  of  the  dish.  Pick  them  clean,  and  cut  off  the  sinew  below  the  joint  of  the  leg ;  draw 
:them,  without  taking  out  the  liver,  but  carefully  removing  all  grain  from  the  craw. 

■  Truss  the  legs  inward,  and  make  an  incision  in  the  back  that  they  may  disgorge ;  put tthem  into  warm  water  to  draw  out  the  blood.  Then  cover  them  with  bacon,  and  stew 
I  them  as  chickens.    Drain  them,  and  serve  with  a  ragout  a  la  financiere. 

SuBSECT.  12.  —  Entries  of  Wild  Ducks. 

4350.  Wild  ducks  xoilh  orange  sauce.  — Cut  out  the  fillets  of  three  wild  ducks ;  give  them 
:  a  few  slight  cuts  on  the  skin  side,  marinade  them  for  an  hour  in  oil,  with  young  onions 
1  broken  in  two,  branches  of  parsley,  salt,  large  pepper,  and  the  juice  of  mushrooms, 
i  Immediately  before  they  are  to  be  served,  put  them  into  a  frying-pan  with  two  spoonfuls 
( of  oil ;  set  them  over  a  good  fire,  turning  them  two  or  three  times  ;  drain  and  arrange 
I  them  in  the  dish  in  the  form  of  a  crown  ;  and  serve  under  them  orange  sauce. 

5351.  Wild  ducks  loith  green  peas.  —  Prepare  and  cook  the  ducks  as  above  ;  and  make 
I  the  sauce  in  the  following  way:  — Put  two  quarts  of  fine  green  peas  into  a  pan  of  clean 
•  water  with  half  a  pound  of  fresh  butter,  mi-ving  it  with  the  peas ;  drain  the  peas  by 
I  taking  them  in  the  hand  out  of  the  water.     Let  them  dry,  and  put  into  a  stew-pan  a 
•  small  bit  of  fresh  butter  and  half  a  pound  of  the  best  part  of  a  breast  of  bacon,  cut  into 
!  squares  of  an  inch  in  size.  Fry  them  of  a  nice  colour,  and  draining  away  the  fat,  put  in 
I  the  peas  to  sweat ;  when  green,  add  to  them  half  a  spoonful  of  flour,  and  moisten  with 
1  boiling  water.  Put  in  the  members  of  the  duck,  and,  when  it  has  stewed  sufficiently,  serve 
i  it  covered  with  peas.    Remember  to  skim  off  the  fat  very  carefully. 

SuBSECT.  13. — Entrees  of  Larks. 

5352.  Larks  au  Gratin.  —  Take  eighteen  fine  larks ;  pick  and  bone  them  ;  season  with 
!  salt  and  pepper,  and  stuff  them  with  /h/  ee  fine.  Put  them  into  a  dish  with  some  of  the  farce 

'  between  them,  and  ornament  the  birds  with  fried  bread  cut  into  fanciful  shapes  and  put 
■  between  the  birds.  In  arranging  the  birds  round  the  dish,  if  any  remain,  raise  them  in 1  the  middle  above  the  rest ;  cover  them  with  slices  of  bacon,  and  bake  them  for  twenty 
!  minutes ;  remove  the  bacon  when  done,  drain  away  the  fat,  and  serve  with  an  Espagnole  of 
i  a  good  colour  and  well  seasoned. 

Sect.  V. 

STUFFINGS  AND  FAUCED  MEATS. 

SuBSECT.  1. — Panadas. 

5353.  In  this  department  of  cooking  the  French  particularly  excel,  and  their  superiority 
in  a  few  niceties  which  will  be  fully  explained.    The  usual  fault  of  stuffing  is  its  want  of 

I  tenacity  ;  so  that  when  served  up  it  falls  to  pieces ;  and  this  arises  from  the  materials 

'  being  insufficiently  mixed.    In  order  that  these  preparations  may  be  served  in  perfection, 
■  the  cook  must  have  the  use  of  a  large  marble  mortar,  with  a  smooth  lignum  vita;  pestle. 
The  materials  of  stuffing  consist  of  panada  or  prepared  bread,  meat  and  herbs  with  ade- 

■  quate  seasoning.  These  are  to  be  mixed  up  and  incorporated  with  sufficient  yolk  and 
■white  of  egg  to  bind  them  together,  so  that  the  mass  may  admit  of  being  boiled,  roasted, 

■  or  fried.  This  farced  meat  is  employed  for  the  stuffing  of  poultry,  hares,  and  various  joints; 
it  is  also  rolled  into  balls  which  are  to  be  regarded  as  essential  to  many  made  dishes,  and 
especially  required  in  meat  pies.  In  order  to  prepare  the  panada,  soak  a  French  roll  in 
milk  till  it  is  thoroughly  moistened,  then  press  the  milk  out  of  it  through  a  clean  cloth. 
Put  this  squeezed  bread  into  a  clean  stew-pan  with  some  vegetables,  as  parsley,  green 
onions  and  button  mushrooms  chopped  fine  ;  moisten  these  with  a  couple  of  spoonfuls  of 
veal  stock,  and  over  a  slow  fire  work  them  well  together  with  a  wooden  spoon.  When 
the  bread  is  nearly  dry,  put  in  a  small  piece  of  butter,  and  continue  to  work  it  for  a  few 
minutes  longer,  then  remove  it  from  the  fire  and  mix  it  well  with  the  yolks  of  two  eggs. 
This  panada  is  the  basis  of  the  farced  meat,  and  when  quite  cold  is  to  be  mixed  with  the 
pounded  animal  substances,  as  scraped  veal,  ham,  cliicken  or  sausage  meat.  These  are 
to  be  beaten  well  together  in  the  mortar,  and  made  to  combine  and  adhere  together  with 
yolk  and  white  of  egg  beat  up,  to  which  sufficient  seasoning  is  to  be  added.    To  ascertain 
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if  it  be  of  the  desired  consistence,  roll  a  small  piece  in  a  little  flour,  and  put  it  into  boiling 
salt  and  water  for  a  couple  of  minutes  ;  if  it  remains  firm  it  is  sufficient,  if  not,  add  the 
yolk  of  another  egg.  The  French  employ  calves'  udder  beat  to  a  paste,  in  order  to  render 
the  stuffing  more  compact,  but  this  may  be  omitted,  as  the  udder  is  not  always  to  be  pro- 

cured, and  the  animal  substances  above-mentioned  answer  the  same  purpose  when  suf- 
ficiently beaten  in  the  mortar.  The  general  principle  for  the  preparation  of  stuffing 

having  been  thus  explained,  the  farced  meat  may  be  compounded  of  any  materials  you 
may  think  fit,  and  varied  as  occasion  may  require ;  for  the  flavour  of  farced  meat  should  be 
adapted  to  the  viands,  the  zest  of  which  it  is  intended  to  increase.  Some  dishes  require 
delicately,  others  full  and  high-flavoured  forcemeat.  What  would  be  piquante  in  a  tur- 

key would  be  insipid  with  turtle. 
Forcemeat  balls  must  not  be  larger  than  a  small  nutmeg.  If  intended  for  brown  sauce 

or  meats,  flour  and  fry  them ;  if  for  white,  put  them  into  boiling  water  for  three  minutes. 

ScTBSECT.  2. — Flavouring  or  seasoning  Ingredients. 
Common  thyme 
Orange  th)'me 
Lemon  thyme 
Sweet  marjoram 
Summer  and  winter  savoury 
Sage,  tarragon,  chervil 
Burnet,  basil,  bay  leaf 
Truffles  and  morels 
Mushroom  powder 
Leeks,  onions,  eschalots,  garlic 
Lemon  peel,  and  essence  of 
Shrimps,  prawns,  crabs 
Lobsters,  oysters,  anchovies 
Dressed  tongue,  ham,  bacon 
Blaclc  and  white  pepper 
Allspice,  mace,  or  cinnamon 
Ginger,  nutmeg,  cloves 
Capers  and  piclcles,  minced  or  pounded 
Savoury  powder,  soup  herb  powder 
Curry  powder,  cayenne 

Zest 
Flour 
Crumbs  of  bread Parsley 

Spinach Boiled  onions 
Minced  potatoes 
Yolks  of  hard-boiled  eggs 
Mutton,  beef,  veal,  suet,  or  marrow 
Calfs  udder  or  brains 
Parboiled  sweetbread 
Veal,  minced  and  pounded 
Potted  meats Meat  gravy 

Lemon.juice 
Syrup  of  lemons Essence  of  anchovies 
Mushroom  and  walnut  catsup 
Whites  and  yolks  of  eggs 
Wines. 

Sdbsect.  3. —  Quenelles. 

5354.  Quenelles  of  veal. — Take  half  a  pound  of  any  fleshy  part  of  veal ;  cut  it  in  slices, 
and  scrape  it  from  the  sinews  with  a  kn&'e.  Boil  a  calf's  udder  in  the  stock  pot,  or  in plain  water.  When  cold,  trim  away  all  the  upper  part ;  cut  it  in  small  pieces,  and  pound  it 
till  it  win  pass  through  the  sieve.  Make  the  pounded  veal  into  one  ball,  the  udder  into 
another,  and  of  an  equal  size  make  a  third  ball  of  the  panada.  The  object  in  making 
these  balls  is  to  ascertain  the  quantity  better.  Pound  the  three  balls  together  ;  the  more 

they  are  pounded  the  more  delicate  are  the  quenelles.  Break  two  eggs'  whites  and  yolks 
together,  and  pound  them  in  also,  with  a  seasoning  of  pepper,  salt,  and  pounded  spices. 
Roll  in  flour  a  small  ball,  and  poach  it  in  boiling  water  to  try  its  texture ;  if  not  firm,  add 
another  egg,  without  beating  the  white,  which  makes  the  quenelles  puff  and  hollow  within. 
This  is  a  farce  of  general  use. 

535.1.  Quenelles  (if  fowls.  —  Take  the  fillets  of  young  fowls,  and  after  removing  all  the  sinews,  cut  the  meat 
into  dice,  and  pound  it  till  it  can  be  rubbed  through  a  sieve  ;  then  with  eggs  unite  it  to  some  of  the  panada 
and  flavouring  ingredients,  pound  all  together  and  try  a  small  ball  in  hot  water;  if  it  is  not  hard  and  firm 
enough,  add  more  egg.  When  intended  for  ragouts,  quenelles  must  be  made  very  firm  and  hard.  When  the 
quenelles  are  used  small,  the  farce  may  be  more  delicately  and  lightly  made.  Do  not  omit,  amongst  the  sea- 

soning ingredients,  salt  and  pepper. 
535B.  Quenelles  of  fish.  —  Take  either  the  flesh  of  whitings,  salmon,  pike,  &c.  without  skin  or  bones,  pound 

it,  and  force  it  through  a  sieve  or  cullender,  beat  an  equal  quantity  of  pan.ida,  and  pass  that  also  through  the 
sieve ;  of  butter  the  same  quantity  must  be  beaten  with  the  two  other  portions  of  the  quenelles,  the  fish  and 
panada ;  to  these  add  salt,  spicery,  and  pepper,  a  table-spoonful  of  fine  herbs  pounded  and  cooked  in  butter ; 
incorporate  these  ingredients  with  eggs ;  try  some  in  boiling  water,  and  finish  with  white  of  egg,  if  the  que- 

nelles require  firmness. 

SuBSECT.  4. — Farced-meat  Balls  for  Pies. 

5357.  There  are  a  variety  of  meat  pies  into  which  these  farced-meat  balls  are  intro- 
duced, as  pigeon,  chicken,  ham  and  veal,  game,  &c.  Beat  in  a  mortar  equal  parts  of  fat 

bacon  and  lean  veal  to  a  smooth  paste ;  season  them,  and  add  any  herbs  you  may  clioose, 

as  parsley,  eschalot,  button  mushrooms,  green  onions,  a  little  lemon-peel  chopped  fine ; 
mix  this  with  double  the  quantity  of  the  prepared  panada ;  incorporate  these  well  together 

with  yolk  and  white  of  egg  beaten  up  together,  and,  with  a  little  flour,  roll  them  into  balls. 
It  is  always  proper  to  poach  them  for  a  minute  or  two  in  salt  and  water  to  make  them 
preserve  their  shape,  and  to  prevent  them  from  sticking  together. 

.MSS.  Egg  An//s.  — Beat  in  a  mortar  the  yolks  of  four  boiled  eggs  with  some  pepper  and  salt  and  a  tea- 
spoonful  of  flour ;  mix  them  with  a  raw  egg,  yolk  and  white  beat  together.  Roll  them  into  balls,  smaller  than 
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you  desire  when  produced  at  table,  as  they  swell  in  boiling.  Poach  them  for  two  or  three  minutes.  These 
are  plain  ;  but,  if  you  prefer  it,  chopped  vegetables  may  be  added. 

5359.  Curry  balls.  — These  are  composed  of  the  plain  egg  balls,  mixed  with  some  of  the  prepared  panada, 
with  the  addition  of  curry  powder,  well  incorporated  together. 

53C0.  Sausage  balls.  —  Ordinary  sausage-meat  is  to  be  beaten  smooth  in  the  mortar  and  incorporated  with 
yolk  and  white  of  egg.  ... 

5361.  Balls  for  mock  turtle  soup  Pound  some  veal  in  a  marble  mortar;  rub  it  through  a  sieve  with  as 
much  of  the  udder  as  you  have  of  ve.il,  or  about  a  third  quantity  of  butter.  IVloisten  some  bread  crumbs  in 
milk,  and  add  some  chopped  parsley  and  eschalot,  rubbing  the  whole  together  till  it  form  a  stiff  paste.  When 
cold,  pound  and  mix  all  together  with  the  yolks  of  three  eggs  boiled  hard  j  season  it  with  salt,  pepper,  and 
curry  powder  or  Cayenne  ;  add  to  it  the  yolk  of  two  raw  eggs,  rub  it  well  together,  and  make  small  balls.  Ten minutes  before  your  soup  is  ready  to  serve,  put  them  in. 

Sect.  VI. 

GRAVIES,  SAUCES,  AND  PUREES. 

SuBSECT.  1. —  Gfravies. 

.5362.  Jus  de  bceuf.  —  See  "  Beef  Gravy,"  "  English  Cooking." 
5363.  Blond  de  veau.  —  See  "  Veal  Gravy." 
5364.  White  and  brown  roux. — See  "  English  Cooking." 
5365.  Coulis.  — Make  the  coiilis  in  the  same  manner  as  veal  gravy,  with  slices  of  ham 

and  veal,  &c.  When  the  glaze  made  of  the  gravy  is  of  a  fine  colour,  moisten  it  and  let 
it  stew.  Season  it  with  parsley,  green  onions,  and  mushrooms.  Mix  some  brown  roux 
with  it ;  hut  do  not  make  it  too  thick,  or  the  fat  will  not  be  readily  removed,  and  a  fat 
gravy  or  sauce  is  never  agreeable.  After  adding  the  roux,  let  it  simmer  gently  for  an 
hour.    Skim  off  the  fat,  and  strain  it. 

Coulis  of  fish,  game,  or  poultry,  is  made  in  the  same  manner. 

SuBSECT.  2.  —  Sauces. 

5366.  Sauce  Robert,  for  roast  pork  or  goose.  —  Cut  into  dice  a  few  onions,  and  fry  them 
lightly  in  butter.  When  they  begin  to  brown,  add  a  dessert-spoonful  of  flour,  a  ladleful 
of  stock,  the  same  of  vinegar,  some  salt  and  pepper.  Pulp  the  whole  through  a  sieve, 
and  reduce  it  to  a  proper  thickness.  When  ready  for  table,  have  two  spoonfuls  of  made 
mustard.  In  addition  to  these  ingredients.  Dr.  Kitchener  recommends  two  dessert- 

spoonfuls of  mushroom  catsup,  or  the  same  quantity  of  port  wine. 
5367.  Sauce  Espagnole  Put  into  a  stew-pan  slices  of  ham  and  veal  ;  moisten  and 

warm  them.  Let  the  glaze  produced  go  to  the  bottom.  When  turning  of  a  good  red 
colour,  add  a  little  consomme  to  detach  the  glaze  from  the  stew-pan.  Pour  in  some 
coulis ;  boil  the  whole  half  an  hour ;  skim  off  the  fat,  and  strain  it.  In  all  sauces, 
remember  to  add  mushrooms,  a  bunch  of  parsley,  and  green  onions. 

5368.  Espagnole  of  game.  —  This  is  prepared  in  the  same  w,ay,  trimmings  of  game  being  added  to  the  veal and  ham. 
5369.  Sauce  tournee.  —  Moisten  some  white  roux  with  veal  gravy,  into  which  put  some  mushrooms,  parsley, and  green  onions  ;  let  them  gently  stew  by  the  side  of  the  fire  until  the  vegetables  have  given  out  their  good- 

ness ;  then  skim  off  the  fat,  and  strain  it.  If  this  sauce  be  further  reduced  by  evaporation,  it  forms,  by  the 
addition  of  some  cream  well  mixed  with  it,  the  sauce  veloute. 

5370.  Poivrade  sauce  Put  into  a  stew-pan  a  piece  of  butter  the  size  of  an  egg,  and  some  slices  of  carrot, 
turnip,  and  onion,  two  eschalots,  two  cloves,  a  bay  leaf,  thyme,  and  basil ;  set  the  pan  on  the  fire,  and  stir 
the  contents  till  they  become  finely  browned  ;  shake  in  some  flour ;  add  a  glass  of  red  wine,  a  glass  of  water, 
a  spoonful  of  vinegar,  and  pepper  and  salt ;  boil  half  an  hour.    Skim  and  strain  it. 

6371.  Sauce  el  f  Alleviande.  —  S^iuce  d  I'AlIemande  is  sauce  tonrnee  into  which  a  liaison  of  two  yolks  of eggs  is  introduced.  This  sauce  is  for  all  the  following  sauces  or  ragouts,  blanquettes  of  all  descriptions, 
of  veal,  fowl,  game,  or  palates. 

.5372.  fVkite  Italian  sauce.  —  After  boiling  some  mushrooms,  throw  them  into  water  and  lemon-juice  to 
keep  them  white.  Put  into  a  stew-pan  two-thirds  of  sauce  tournee  and  one  of  consomme,  two  spoonl'uls  of mushrooms  chopped  finely,  and  of  which  the  colour  h.as  been  preserved  ;  add  half  a  spoonful  of  finely-minced eschalots.    Reduce  the  same  ;  season  it,  and  serve  it. 

5373.  Brown  Italian  sauce — From  the  assiette  (a  dish  with  four  compartments,  in  which  chopped  season- 
ings are  put  ready  for  use)  tiike  two  spoonfuls  of  esch.alots,  one  of  parsley,  and  two  spoonfuls  of  chopped  mush- 

rooms ;  put  them  into  a  stew-pan  with  two-thirds  of  Espagnole  sauce  and  one  oi^  consomme  :  some  add  wliite wine^  but  this  sauce  may  be  made  very  well  without  it.  Put  in  very  little  salt  or  pepper,  nor  .allow  the  sauce 
to  thicken.  Brown  sauces  should  not  be  .as  thick  as  white.  When  done  enough,  ch.ange  the  stew-pan,  and 
put  it  in  a  bain  marie.    Skim  it  with  care,  so  as  not  to  remove  the  parsley  with  the  fat. 

.5.'i7'l.  B^chuinclle  sauce —  Reduce,  over  a  good  fire,  some  sauce  tournee  ;  moisten  it  with  chicken  broth  or consomme,  constantly  stirring  it  to  prevent  its  being  burnt.  When  of  a  proper  consistence,  add  two  glasses 
of  boiling  cream,  stirring  it  well  in.    Strain  it,  .and  serve. 

5375.  Sauce  am  truffl-s.  —  Truffles,  if  good,  ought  to  resist  the  pressure  of  the  hjind  ;  If  soft  and  gluey,  and having  the  smell  of  clieese,  they  are  not  good.  Take  two  pounds  ;  pick,  and  throw  tliem  into  water:  such 
as  swim  are  not  .as  good  as  those  that  sink  to  the  bottom.  Break  them,  and  throw  them  again  into  fresh 
w.atcr  — not  into  hot,  or  they  will  lose  flavour  ;  with  a  knife  remove  all  specks  or  bits  of  wood  upon  which they  had  been  stuck  by  the  vendors  ;  wash  them  ag.ain  until  the  water  is  no  longer  turbid  ;  peel,  and  cut 
them  in  slices  or  dice  ;  put  them  in  a  stew-pan  with  a  piece  of  butter  over  a  slttvv  fire ;  let  them  swe.at,  and 
moisten  them  with  half  a  glass  of  wine  and  two  spoonfuls  of  reduced  Espagnole  ;  simmer  them  gently  over  a 
Blow  fire,  adding  more  butter  ;  skim  it,  and  stir  it  well ;  put  no  lemon-juice,  as  th.at  would  talie  off  the  soft- ness of  the  sauce. 

.5376.  Sauce  piquantc.  —  Put  two  or  three  spoonfuls  of  Espagnole  or  coulis  into  a  stew-pan,  with  a  spoonful 
of  white  vinegar,  a  bay  leaf,  a  clove  of  garlic,  a  little  thyme,  a  clove,  some  brotli,  and  a  llttlo  salt ;  boil  it  half 
an  hour ;  skim  it,  and  p.ass  it  through  the  tammy. 
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S377.  Sauce  ti  la  Ileine  for  boiled  chickens.  — Beat  in  a  mortar  the  white  part  of  a  dressed  fowl  with  an ounce  and  a  half  of  blanched  almonds  till  they  form  a  smooth  paste ;  mix  with  it  a  small  French  roll  mois- tened with  hall  a  pint  of  boiling  veal  stock  or  broth  and  the  yolks  of  two  boiled  eggs  ;  stir  in  sufficient  flour to  render  it  of  a  proper  consistence  ;  and,  when  seasoned,  poor  it  boiling  hot  over  the  chickens, 
5,378.  Miiilie  d'/ioM  sauce.  — Work  over  a  stove  a  lump  of  fresh  butter  in  four  spoonfuls  of  AUemande  • chop  parsley,  and  with  the  juice  of  a  lemon,  some  pepper  and  salt  put  into  the  sauce.  Let  this  sauce  be made  thick  in  general.  It  i.s  easier  to  thin  than  to  thicken  a  sauce  after  it  is  once  made.  The  flavours often  injured  by  the  necessary  addition  of  flour,  butter,  &c. 
6370.  Tomato  sauce.  —  Take  a  dozen  of  very  ripe  tomatos ;  cut  off  the  stalks  and  take  out  the  seeds  • 

squeeze  out  the  juice  from  the  fruit  and  put  it  into  a  stew-pan  with  half  an  ounce  of  butter,  a  bay  leaf,  and  a sprig  of  thyme  ;  stir  altogether  over  a  moderate  Are  until  a  puree  is  formed  ;  add  to  it  a  spoonful  of  top  pot (see  Terms),  ,and  rub  it  through  the  tammy;  return  it  to  the  stew-pan,  and  add  two  spoonfuls  of  Espagnole 
sauce.    Make  it  of  the  consistence  of  a  thin  gravy  ;  season  with  salt  and  c.-iyenne. 

5380.  Glaze.  —  Glaze  is  an  ornament  for  the  surface  of  some  made  dishes :  it  may  be 
formed  of  the  remains  of  any  liquor  in  -which  meat,  poultry,  or  game  has  been  cooked. 
Let  this  liquor  be  strained  till  perfectly  clear,  and  put  over  a  brisk  fire  till  reduced  to  the 
consistency  of  jelly  ;  when  it  begins  to  stick  to  the  spoon,  remove  it  to  a  smaller  stew- 
pan,  and  set  it  in  a  bain  marie.  It  will  keep  some  little  time,  and  becomes  black  and 
bitter  when  no  longer  fit  for  use.  Remember  to  warm  it  always  in  the  bain  marie,  that  it 
may  not  get  too  brown  or  deeply  coloured. 

Sdbsect.  3  Purees. 

5381.  Soubise  or  puree  of  onions. — Take  a  dozen  white  onions,  peel,  wash,  and  cut 
them  in  halves.  Mince  and  blanch  them.  Put  them  into  a  closely  covered  stew-pan, 
with  a  small  bit  of  ham,  a  little  mace,  half  a  bay  leaf,  and  simmer  them  for  one  hour. 
Rub  them  through  the  tammy,  and  add  four  spoonfuls  of  bechamelle  ;  keep  it  hot,  but 
without  boiling. 

5382.  Puree  of  celery  Wash  and  string  several  heads  of  celery;  blanch  them,  and 
strain  away  the  water  when  it  becomes  cold.  Put  the  celery  into  a  stew-pan  with  a  little 
consomme  and  sugar.  Stew  it  for  an  hour  and  a  half,  and  reduce  till  there  be  no  kind 
of  moisture.  Mix  four  spoonfuls  of  bechamelle  or  veloute,  strain  the  whole  through  a 
tammy,  and  put  it  into  the  bain  marie.  When  ready  to  serve,  add  boiling  cream  to 
thicken  it,  and  improve  the  colour. 

A  variety  of  purees  may  be  made  of  vegetables  ;  also  of  fish  and  game. 
Puree  of  potatoes  is  merely  well  mashed  potatoes  moistened  with  good  broth  until  the  whole  is  not  much 

thicker  than  a  cream.    Instead  of  broth,  cream  is  sometimes  used  as  the  moistening  ingredient. 

Sect.  VII. 

ENTREMETS. 

ScBSECT.  1.  —  Omelettes. 

5383.  Break  six  eggs  into  a  basiii,  at  the  bottom  of  which  some  salt  dissolved  in  a  tea- 
spoonful  of  water  and  a  little  pepper  had  been  previously  put.  Keep  back  three  of  the 
whites.  Omelettes  are  sometimes  tough,  from  having  too  much  white  of  egg  in  them,  as 
well  as  from  being  too  thin.  Beat  the  eggs  thoroughlj-,  and  pour  them  into  a  frying-pan 
■with  a  small  quantity  of  butter.  Keep  turning  the  pan  contiiiuallj',  but  never  let  it  be  too 
near  the  fire.  When  the  sides  begin  to  harden,  roll  the  omelette  up  before  the  middle 
part,  which  should  be  kept  soft,  gets  too  much  fire.  Roll  it  equally  with  the  knife 
before  it  is  dished  ;  and  in  turning  it  out  of  the  frying-pan,  take  care  not  to  soil  the  dish. 

The  general  principle  of  making  an  omelette  being  thorouglilj'  comprehended,  various 
additions  may  be  made  ;  thus,  you  may  form  an  omelette  of  ham,  by  mincing  some  that 
has  been  boiled,  either  with  or  without  herbs.  It  may  likewise  be  composed  of  cold  fowl 
minced  or  beaten  in  the  mortar,  properly  seasoned,  and,  to  render  it  more  relishing,  an 
anchovy  may  be  pounded  with  it.  A  very  elegant  omelette  may  be  compounded  by 
adding  a  quantity  of  scraped  Parmesan  cheese  to  the  batter.  The  kidney  fat  of  veal  may 
likewise  be  employed  when  finely  chopped,  and  heated  in  some  strong  consomme  ;  this 
may  be  put  into  the  middle  part  of  tlie  omelette  before  it  is  rolled. 

5384.  Omelette  of  herbs.  —  To  the  mixture  of  eggs  already  described  add  some  chopped 
parsley,  and  a  little  eschalot  minced  very  fine,  and  proceed  as  above  directed.  In  some 
instances,  sorrel  scalded  and  chopped  may  be  used  as  a  variety. 

5385.  Omelette  sorifjli.  —  This  is  a  raised  omelette,  and  is  made  by  beating  the  yolks 

of  six  eggs  with  a  little  grated  lemon-peel,  salt,  and  sugar.  The  whites  are  to  be  sepa- 
rately beaten  till  they  become  an  entire  froth.  These  are  then  to  be  slightly  mixed 

together;  and  when  the  margin  has  become  solid,  so  as  to  contain  the  central  part,  it  is 

to  be  put  into  the  oven,  that  it  may  rise,  which  it  will  do  to  a  considerable  height,  if  suffi- 
cient heat  be  applied  to  the  upper  part.    If  you  choose,  it  may  be  glazed. 

!i3RG.  Omelette  so'ifflC-  an  gateau  an  rix.  —  Boil  a  little  rice  in  milk  and  water  till  quite  soft.  When  cool, 
put  in  .is  much  orangc-llowcr  water  and  sugar  as  may  please  the  taste.  Whip  the  yolks  of  eight  ccgs  and  mix 
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n,.m  «.ith  thf  rice  Then  whin  to  a  complete  froth  the  whites,  and,  jiist  before  it  is  to  be  baked,  add  them, 

n,nd  w^  D  ̂ I  togeth  •■•"•B"  enough,  and  then  into  a  very  brisk  oven. 
aUo«inMwenty  minuses  for  bilking  it.  The  top  surface  alone  should  be  browned  ;  the  rest  should  be

  as 
white  and  as  light  as  possible.  r.    ̂   r. 

5387  Salamandcred  cgg.i.  —  Vf  hen  you  desire  to  have  eggs  served  together,  first  butter 

the  inside  of  the  dish,  and  place  the  eggs  regularly  in  it,  sprinkling  over  them  some  salt
 

and  pepper.  Cover  the  eggs  -with  pieces  of  butter.  Place  the  dish  over  a  moderate  
heat, 

and  use  a  salamander  a{  the  top  till  the  whites  become  solid. 

5388  Eqqs  in  the  Italian  method.  — Warm  some  flour  and  butter  in  the  stevr-pan  till 

they  are  sufficiently  incorporated.  Moisten  with  some  boiling  milk  and  season  with 

pepper  and  salt  ;  next  put  in  about  three  ounces  of  fresh  butter  and  a  couple  of  tea- 

spoonfuls  of  chopped  parsley  ;  work  these  well  together.  Have  ready  eight  eggs  boiled 

hard ;  slice  them,  and  put  them  into  the  sauce.  Serve  them  up  hot,  sprinkled  with  some 
additional  salt  and  lemon-juice. 

5381  CEurs  a  la  neiee.  —  Boil  a  quart  of  new  milk  with  a  large  spoonful  of  orange  flower  water,  and  a 

Quarter  of  a  pon""  of  sugar,  without  stirring.  Beat  the  white  of  eight  eggs  to  a  coniplete  froth  men  the milk  boils  w  ith  a  very  llrge  silver  spoon  take  as  much  of  the  froth  as  it  will  hold,  and  put  it  at  the  top  of 
the  hoilin»  milk,  and  let  it  remain  till  a  little  hardened,  pouring  gently  over  it  with  the  spoon  some  of  the 
milk  which  it  imbibes.  When  cooked  sufficiently  it  should  boil.  Take  it  gently  off  the  milk  m  large  spoon, 
fuls  and  put  it  in  your  dishes  ;  it  will  be  enough  for  two,  and  after  h,aving  cooked  the  white  of  the  froth  in 
this  way  which  takes  nearly  half  an  hour,  make  a  custard  of  the  milk  which  remains  and  the  yolks,  taking 
care  to  drain  all  the  milk  from  the  glass  dishes.   Pour  the  custard  all  over  the  froths  while  it  is  hot. 

SuESECT.  2.  —  Vegetable  Entremets. 

5390.  Potato  a  la  maitre  d'hotel.  —  Boil  in  salt  and  water  some  unpeeled  potatoes. 
When  done,  let  them  cool,  and  cut  them  into  the  shape  and  size  of  large  corks.  Warm 

them  up  in  sauce  a  la  maitre  d'hotel.  ("  See  Sauces.")  When  there  is  no  sauce  at  hand, 
supply  its  place  with  melted  butter,  with  some  finely-chopped  parsley,  pepper,  salt,  juice 
of  lemon,  and  a  little  glaze.  Mix  it  well  before  putting  the  potatoes  into  it ;  boil  it  up 
carefully,  lest  the  potatoes  should  break  ;  serve  them. 

5391 .  Casserole  of  potatoes.  —  Boil  potatoes  well.  Mix  butter,  cream,  and  salt  together,  with  which  make 
the  potatoes  of  a  thick  mash.  Serve  it,  leaving  in  its  centre  a  space  for  a  ragout,  macaroni,  or  fricassee. Before  the  ragout  is  added  the  casserole  must  be  baked  of  a  fine  brown. 

5392.  Turnips  with  sauce  blanche. — Turnips  are  admitted  as  entremets  in  the  winter 
only,  during  the  scarcity  of  other  vegetables.  Cut  them  into  shapes  of  pears  or  balls  ; 
boil  them  in  salt  and  water  and  butter  ;  drain  them,  and  serve  with  sauce  blanche. 

,5393.  Turnips  glazed  Cut  some  turnips  into  sh,ipes,  and  stew  them  in  broth  with  a  little  sugar.  When 
done,  reduce  tlie  broth  to  a  glaze  and  glaze  each  turnip.  With  a  spoonful  of  Espagnole  dissolve  the  glaze 
remaining  in  the  stew-pan,  and  work  into  the  same  a  small  bit  of  butter,  the  size  of  a  walnut.  Season  the 
same,  and  pour  it  over  tiie  turnips. 

5394.  Carrots  a  d' Orleans.  —  Take  a  few  young  carrots  and  cut  them  in  slices  about 
the  eighth  of  an  inch  thick.  Blanch  and  drain  them.  Put  them  into  a  stew-pan  with  a 
lump  of  sugar  and  some  broth.  Let  them  boil  over  a  large  fire.  Reduce  the  broth  to 
glaze,  and  add  butter  and  salt.    When  served,  the  butter  must  adhere  to  the  carrots. 

5395.  Spinach  au  consommC'.  —  Take  care  that  in  the  spinach  neither  stalks  nor  weeds 
are  left  ;  it  must  be  washed  several  times  in  plenty  of  cold  water.  Some  people  put  it 
into  a  saucepan  without  more  water  than  that  which  the  leaves  retain  after  washing ; 
others  prefer  its  being  boiled  in  salt  and  water  —  a  few  boils  will  be  sufficient;  then  put  it, 
without  loss  of  time,  into  a  cullender  to  drain,  and  afterwards  into  cold  water,  to  preserve 
the  colour  ;  when  quite  cold,  press  the  water  well  out  of  it  ;  spread  it  on  a  wooden  trencher 
with  the  knife,  to  see  if  any  weed  or  stalk  remains  in  it ;  chop  it  very  fine,  put  some  butter 
into  a  stew-pan,  and  lay  the  spinach  over  it.  Dry  it  over  a  gentle  fire,  adding  by  degrees 
a  spoonful  of  flour  ;  moisten  it  with  consomme,  and  then  stew  it  briskly  that  it  may  not 
turn  yellow  ;  make  it  rich  with  a  small  piece  of  glaze.  Some  people  add  nutmeg ;  a  little 
may  be  grated  in,  and  it  may  be  dished  with  either  fricandeaux  of  veal  or  mutton.  Kto 
be  served  as  an  entree  under  ham  or  tongue,  mix  with  it  some  sauce  Espagnole. 

539G.  Spinach  with  cream.  — Blanch  and  prepare  as  above,  using  cream  instead  of  consomme.  Boil  the 
cre.am  before  pouring  it  over  the  spiii.ich,  lest  it  should  curdle  ;  add  butter,  s.alt,  and  a  little  sugar  and  nutmeg. 
Serve  it  with  fried  toasts  of  bread,  or  flourets  of  puff-paste  freslily  made. 

.5397.  Caulijluwer  d  la  sauce  blanche — Tear  off  the  green  leaves  and  open  the  cauliflower;  remove  all 
snails  and  insects  which  may  be  lodged  near  the  centre  ;  leave  the  cauliflower  in  cold  water  for  an  hour  ;  next 
put  it  into  boiling  water  with  salt  and  butter.  It  is  soon  done,  and  will  break  to  pieces  if  too  long  boiled ; 
drain  it  .and  dish  it,  pouring  sauce  blanche  over  it. 

5398.  Asparaiiits  aujus — Clean,  cut,  scrape,  and  throw  into  w.ater  some  asparagcs  ;  tie  them  up  in  bundles  ; 
cut  them  into  equal  lengths,  and  put  them  into  bulling  salt  and  water  ;  boil  for  a  quarter  of  an  hour ;  drain 
them  anil  ili  ess  them  across  one  another,  or  in  bundles.  Serve  them  in  a  dish  containing  sauce  half  Espag- 

nole. and  half  butter,  warmed  together. 
539!(.  Les  petiles  puintes  d'asperge.  —  Have  small  asparagus  cleaned  and  cut  Into  pieces  the  size  of  small peas  ;  blanch  them  in  boiling  water  with  salt ;  when  tender  drain  and  put  them  into  coldw.ater  ;  dry  them  in 

a  clean  towel,  and  put  them  into  a  stew-pan  with  a  small  bit  of  butter,  some  parsley,  .and  green  onions  ;  let 
these  simmer  quickly,  adding  a  lump  of  sugar,  a  little  salt,  and  two  or  thre(^  spoonfuls  of  sauce  fournee  ;  let 
this  boil  to  keep  the  asparagus  green  ;  thicken  with  two  or  more  eggs,  according  to  Ihc^  (jnanlity,  two  eggs  to  a 
pint  of  asparagus  peas,  and  so  in  proportion.  This  dish,  when  well  prepared,  has  precisely  the  flavour  ot  peas. 

5400.  Windsor  beans  Take  a  quartern  of  small  Windsor  beans;  boil  them  in  weak 
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salt  and  \vater ;  into  a  little  velouto  throw  half  a  quarter  of  a  pound  of  fresh  butter,  some 
chopped  parsley  and  winter  savoury ;  after  draining  the  beans,  toss  them  in  this  sauce,  and 
serve  under  ham  or  bacon. 

6401.  Windsor  heans  d  la  poulelte  The  beans  must  be  young  and  fresh-gathered ;  boil  thetiLin  salt  water : 
drain  them,  and  stew  them  in  sauce  toumec  (see  '*  Sauce  ")  with  some  parsley,  green  onions,  a  little  chopped savoury,  anil  a  lump  of  sugar.  When  the  beans  are  reduced,  throw  in  a  thickening  of  the  yolk«  of  two  eggs 
and  cream.   Send  them  up  in  a  short  sauce,  and  properly  seasoned. 

5402.  Peas.  — Take  two  quarts  of  green  peas,  put  them  into  a  pan  with  cold  water,  and 
three  ounces  of  butter  ;  handle  them  in  the  water,  so  that  the  butter  may  be  equally  dis- 

tributed over  their  surface,  in  order  that  they  may  adhere  together ;  drain  off  the  water, 
take  out  the  peas  by  handfuls,  and  put  them  into  a  cullender.  In  this  state,  equally  smeared 
with  butter,  stew  them  over  a  moderate  fire,  with  a  bunch  of  parsley  and  some  gi-een 
onions  ;  dust  a  little  flour  over  them,  and  stir  them  carefidly ;  next  pour  over  the  peas 
sufficient  boiling  water  to  cover  them,  but  not  more  ;  let  this  boil  fast  to  evaporate  the 
water  quickly ;  when  it  is  dissipated,  put  in  a  lump  of  sugar,  moistened,  that  it  may  be 
more  speedily  dissolved,  and  a  little  salt ;  have  ready  mixed  two  ounces  of  butter  with 
some  flour,  which  stir  into  the  peas,  and  let  it  be  so  equally  distributed  among  them  that 
none  remain  at  the  bottom  of  the  pan. 

.5403.  Green  peas  d  la  paysanne  Prepare  the  peas  as  in  the  preceding  recipe ;  take  a  few  cabbage  and  cos 
lettuces,  a  liandfid  of  parsley,  and  a  few  green  onions  ;  wash  them,  and  instead  of  cutting,  break  them  ;  drain 
them  from  the  water,  and  put  them  with  the  peas  over  a  very  slow  lire.  No  other  moisture  will  be  required 
than  the  butter ;  stir  the  contents  of  the  stew-pan  repeatedly,  that  they  may  not  burn.  When  done,  add  pepper 
and  salt,  but  no  thickening. 

5404.  French  brans  d  la  puzilelle  Boil  them  in  salt  and  water^to  preserve  their  colour  ;  take  some  sauce 
tournee,  reduce  and  thicken  with  the  yolks  of  two  eggs,  to  which  add  finely-chopped  par>ley ;  work  into  the 
thickening  a  lump  of  fresh  butter,  pepper,  salt,  and  the  juice  of  half  a  lemon  ;  drain  the  beans  well,  and 
dish  them  iTghtly,  that  the  sauce,  which  must  cover  them,  may  also  penetrate  to  the  bottom  of  the  dish. 

540,5.  Artichokes  in  white  sauce. — Pare  the  bottoms,  and  take  ofiF  the  points  of  the  leaves 
of  three  or  four  artichokes ;  put  them  into  a  large  pot  of  boUing  salt  and  water ;  after 
boiling  them  well,  throw  them  into  fresh  water ;  take  away  the  small  leaves  with  care, 
that  the  choke  may  be  entirely  removed ;  replace  the  leaves,  and  put  them  again  into  hot 
water.    Drain  and  serve  them  with  sauce  as  before. 

■'i406.  Cf/pjy  wilh  sauce  blanche.  —  Cut  into  lengths  twelve  heads  of  celery ;  stew  them  in  a  little  water, 
butter,  and  salt.  When  done,  drain  them,  and  serve  with  sauce  blanche.  If  the  celery  is  somewhat  green, 
blanch  it  with  boiling  water,  putting  it  into  a  blanc  as  for  celery  sauce. 

SuBSECT.  3.  —  Entremets  of  Sweet  Dishes. 

5407.  To  prepare  the  rice  for  curry  The  object  to  be  attained  in  this  preparation  is  to  bring  the  rice  to 
table  sufficiently  done  and  swollen,  without  sticking  together.  Take  half  a  pound  of  rice  picked  clean  and 
washed ;  throw  it,  a  little  at  a  time,  into  a  large  quantity  of  boiling  water,  and  let  it  simmer  till  three  parts 
done  ;  take  it  out  cautiously,  and  place  it  on  a  hair  sieve  to  drain,  and  pour  plenty  of  cold  water  on  it,  that  .ill 
the  vegetable  glutinous  matter  may  be  washed  off.  Put  it  into  a  stew-pan  with  a  cloth  at  bottom  and  another 
at  top,  and  set  the  stew-pan  in  a  gentle  heat  (that  of  an  oven  is  best),  that  the  moisture  may  be  exhaled  from 
it,  and  imbibed  by  the  upper  cloth. 

5408.  Casserole  of  rice. — Take  a  pound  and  a  half  of  Carolina  rice,  wash  it  in  warm 
water  and  put  it  into  an  open  stew-pan :  cover  it  with  stock  in  this  proportion  :  if  the 
rice  lie  one  inch  deep  in  the  pans,  let  the  stock  rise  two  inches  above  it,  and  so  on  :  boil 
and  skim  the  surface  as  the  impurities  arise,  then  withdraw  it  from  the  fire  and  set  to 
simmer  only  :  in  twenty  minutes  stir  it,  and  let  it  simmer  on  twentj'  minutes  longer ;  stir 

it  again,  and,  if  the  rice  be  perfectly  soft,  take  it  ofi^;  if  not,  add  more  stock,  and  continue the  simmering  until  it  is  done  sufiicieutly.  Drain  away  the  fat,  by  setting  the  saucepan 
aslant,  and  before  the  rice  is  cold,  work  it  well  with  a  spoon  or  spatula  into  a  fine  smooth 
paste  ;  it  can  hardly  be  worked  too  much ;  every  grain  of  rice  should  undergo  the 
pressure,  and  more  stock  should  be  worked  in  if  it  appear  too  dry.  Form  your  casserole 
of  this  paste,  by  laying  it  in  a  heap  four  or  five  inches  high  and  about  seven  in  diameter  : 
work  it  with  the  hand  as  if  for  a  raised  pie,  or  pat  it  on  a  mould,  and  ornament  it  on  the 

outside  with  cut  carrots,  not  pressed  into  the  rice,  but  standing  out  from  it  like  the  bds- 
relief  of  ornamented  vases.  Then  mask  the  whole  surface  with  clarified  butter,  and  place 
it  in  a  hot  oven  for  an  hour  and  a  half:  when  of  a  fine  yellow  colour  take  it  out,  remove 

the  top  of  the  casserole,  and  clear  away  the  rice  that  docs  not  adhere  to  the  crust,  which 
should  be  as  clear  as  possible.  Mix  some  bcchanielle  or  Espagnole  with  the  rice,  and  put 

it  again  into  the  casserole  with  such  ragouts  as  may  have  been  prepared  for  it.  Glaze  the 
outer  ornaments,  and  serve  it.  Water,  butter,  and  salt,  are  often  used  in  preparing  the 
rice  instead  of  stock,  as  preserving  better  its  colour.  A  casserole  may  contain  either 

white  or  brown  ragouts,  blanquettes,  minces  or  fricassees  of  poultry,  scollops  of  fish, 
maccaroni,  &c. 

5409  Turban  rie  riz.  —  Wash  a  quarter  of  a  pound  of  rice  in  two  or  three  waters.  T.ikc  a  quart  of  good 

cre.-im'  boiling  it  to  see  that  it  will  not  curdle  ;  iufu.<iO  some  lemon-peel  in  the  cream  for  a  quarter  of  an  hour ; 
take  it  out,  and  put  In  the  rice  ;  lay  it  on  a  very  slow  fire  till  the  rice  bursts,  and  when  swollen,  add  «  very 
little  salt  and  some  sugar;  when  done  enough,  add  the  yolks,  well  beaten,  of  eight  eggs.  Next  beat  he 
whites,  and  add  thorn  to  the  other  Ingredients,  mixing  them  slowly.    1  hen  have  some  apples  ready  peeled 
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tind  quartered  ;  put  a  gallipot  in  the  centre  of  the  dish  to  form  a  vacancy  for  some  vanilla  cream,  afterwards 
o  be  added.    Lay  the  rice  round  the  gallipot  with  a  spoon,  levelling  it  with  the  back  of  the  spoon.  Next 
olace  the  apples  round  the  rice  till  they  reach  the  summit.  Next  put  it  in  the  oven,  but  leave  it  there  only 
nitilthe  syrup  of  the  apples  is  dried  up  ;  decorate  the  dish  with  sweetmeats  of  greengage,  apricot,  or  cherries, 

Lind  when  ready  to  serve  remove  the  gallipot,  and  fill  the  space  with  vanilla  cream — See  "  Confectionery,"  for L /anilla  cream. 

5410.  Maccaroni.  —  This  is  prepared  in  various  ways:  first,  by  simply  simmering  the 
maccaroni  in  water,  in  which  some  pepper  and  allspice  tied  up  in  muslin  have  been  previously 

Ikjoiled  together,  with  a  piece  of  butter  and  some  salt.    When  nearly  done,  pour  off  the 
I  .iquor,  and  let  it  steam  by  the  fire-side.    It  is  usually,  when  prepared  in  this  manner,  kept 
iaot  in  a  silver  saucepan,  and  served  at  table  when  wanted. 

541 1 .  Maccaroni  another  way.  —  Boil  four  onces  of  maccaroni  till  tender  in  veal  broth  ;  then  drain  the  broth 
'•  rom  it  and  add  two  table-spoonfuls  of  cream,  an  ounce  of  fresh  butter,  and  two  table-spoonfuls  of  grated 
rparmes'an  cheese,  with  some  salt  and  pepper.    Mix  these  well  together  over  the  fire  for  a  few  minutes  ;  put I I  into  a  dish  made  hot  to  receive  it ;  strew  equally  over  it  some  grated  Parmesan  cheese,  and  apply  the  sala- nnander. 

SuBSECT.  4  Enlremels  of  French  Pastry. 

5412.  French  puff-paste.  —  For  this  a  pound  of  sifted  flour  will  require  a  pound  of 
boutter.  If  the  weather  be  warm,  the  butter  must  be  hardened  by  standing  for  some  time 
pon  an  ice  tub,  or  by  putting  it  into  cold  salt  and  water.  When  hardened,  half  of  it  is  at 
(iJrst  rubbed  in  the  flour,  which  is  worked  into  a  paste  moistened  by  the  i/olk  of  an  egg, 
aand  a  tea-spoonful  of  the  white  (yolk  and  white  must  be  previously  and  separately  beaten), 
lif  more  moisture  be  required  to  make  a  smooth  paste,  water  must  be  employed,  but  in  the 
leeast  possible  degree.  Roll  out  the  paste,  and  at  three  separate  times  roll  out  and  lay  on 
thhe  butter  in  patches. 

5413.  Paste  for  stringing  tartlets.  —  This  consists  in  simply  adding  flour  and  more 
water  to  a  puff-paste,  and  when  well  kneaded  together  it  wUl  become  sufiiciently  ductile 
tco  be  drawn  out  and  twisted  at  pleasure. 

5414.  Crisp  paste.  — This  kind  is  usually  preferred  for  tarts ;  it  is  stiffer  than  puff-paste.  It  consists  of 
Inalf  a  pound  of  butter  to  a  pound  of  flour,  a  quarter  of  a  pound  of  loaf-sugar  sifted,  and  four  eggs  well  beaten  ; 
fthis  is  formed  into  pastry  with  cold  water,  and  rolled  out. 

5415.  French  tourte.  —  Cover  a  flat  dish,  called  a  tourte  pan,  with  thin  pastry,  and  edge 
tbhe  rim  with  a  layer  of  puff-paste.  Fill  the  centre  with  any  kind  of  preserve  or  sweet- 
mneat,  and  ornament  it  with  leaves  of  puff-paste  ;  bake  it,  and  serve  it  cold. 

5416.  Croquante  of  paste.  —  Make  the  pastry  for  croquantes  of  half  a  poimd  of  fine  flour 
aand  a  quarter  of  a  pound  of  sifted  loaf-sugar  ;  mix  these  well  together  with  yolks  of 
bbeaten  eggs,  until  of  sufficient  stiffness.  Roll  out  the  paste  about  the  eighth  of  an  inch 
('thick,  rub  over  a  plain  mould  with  fresh  butter,  and  lay  the  paste  on  the  outside,  of  equal 
tithickness  over  each  part.  Pare  it  neatly  round  the  rim,  and  ornament  it  with  stars, 
Itleaves,  or  sprigs  of  paste  as  fancy  may  suggest.  Let  these  lie  till  dry  ;  then  in  a  slack 
oDven  bake  the  pastry  for  a  few  minutes  of  a  light  colour.  Remove  the  mould  and  put 
tithe  croquante  over  a  tourte  or  small  dish  of  pastry. 

5417.  VoV-au-vent  These  .iremade  of  puff-paste,  which  is  to  have  additional  folding  and  rolling;  by  this 
iprocess  It  will  become  very  light.  Brush  them  over  with  yolk  of  egg  after  they  are  in  the  moulds,  and  let 
^■each  contain  a  piece  of  crumb  of  bre.id,  which  take  out  when  baked,  and  fill  the  vacancy  with  savoury  com- 
rposition  or  preserved  fruit  See  '*  PuflT-Paste,"  '*  English  Cookery."    When  voP-aux-vents  are  used  for esntrees  they  must  be  filled  with  ragouts  either  of  meat  or  fish ;  if  for  entremets,  with  vegetables,  sweet- 
Rtneats,  or  souffles. 

5418.  Pate  d  Amandes  Blanch  and  beat  to  a  smooth  paste  a  pound  of  sweet  almonds,  with  a  quarter  of  a 
r-pound  of  butter.  While  pounding  them  add  from  time  to  time  a  drop  of  water  and  a  drop  of  white  of  egg  alter- 
rnately,  which  last  may  be  dropped  through  a  small  puncture  made  at  the  end  of  an  egg.  Add  also  a  little 
'  iemon-juice  to  whiten  the  almonds.    When  reduced  to  a  paste,  put  in  three  quarters  of  a  pound  of  sifted iugar  ;  take  the  paste  out  of  the  mortar,  and  put  it  into  a  tin  saucepan,  or  a  sweetmeat  pan  of  bell-metal, 
over  a  slow  fire  ;  sllr  it  and  stir  it  till  it  no  longer  sticks  to  the  spoon.  Strew  the  table  with  sifted  sugar, 
umd  roll  out  the  paste  on  it ;  wrap  it  in  white  paper,  and  keep  it  ibr  use. 

5419.  Tartelettes  a  la  Chantilly.  — Take  almond  paste,  strew  the  table  with  fine  sifted 
ssugar  and  roll  it  out,  using  sugar  instead  of  flour.  The  paste  for  the  bottom  of  tartlets 
nmnst  be  no  thicker  than  a  sheet  of  paper.  Cut  them  the  proper  size  for  petit  pdt^s. 

MVIake  the  bands  of  the  same  paste  three  quarters  of  an  inch  broad  and  high.  M'^et  the 
'  edges  of  the  tartlets  with  white  of  egg  a  little  beaten,  and  fix  on  the  bands  in  the  form  of 
-•goblets,  and  so  neatly  as  not  to  show  the  joining.  Put  them  on  white  paper,  and  dry 
i!them  in  an  airy  place.  Afterwards  put  them  only  at  the  mouth  of  the  oven,  to  dry  more 
•land  yet  to  receive  no  colour  ;  fill  them  with  whipt  cream,  or,  in  summer,  with  strawberries. 

5420.  Mirletons  de  Rouen.  —  Roll  out  half  a  pound  of  puff"  paste  as  thin  as  a  shilling, 
•cut  it  in  forms  and  put  it  into  little  pans.    Work  together  in  a  basin  a  quarter  of  a  pound 
of  fine  sugar  with  an  egg.  Add  to  this  a  little  melted  butter,  some  orange-flower  water 
land  another  egg  worked  in  ;  fill  the  moulds,  sift  sugar  on  the  surface,  and  bake  them 
slowly.    Place  them  in  a  pyramidal  form  on  a  dish,  and  serve  as  o  small  entremet. 

5421.  namequins.  —  Ramequlns  are  considered  as  entremets  of  pastry.  There  are  two  ways  of  m.iklng 
■'them  ;  the  first  consists  in  rolling  out  a  quantity  of  pufi-p.istc,  and  sprinkling  over  it  some  grated  Parmesan 
Uchcese ;  then  In  folding  it  up  and  rolling  it  out  again,  and  ag.iln  sprinkling  It  over  with  tho  checso.  Thcso 3  O 
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processes  must  be  repeated  three  or  four  times ;  the  paste  is  tlien  cut  Into  tquare  or  oblong  pieces,  brushed 
over  with  beaten  yolli  of  egg,  and  baked.  b  j-       .  ucu 

Itamequins  (second  waj-) — For  ramequins  there  is  also  another  receipt.  Three  ounces  of  fresh butter  IS  put  into  a  stew-pan  witli  a  table-spoonful  of  water;  when  melted,  tliree  eggs  must  be  added,  and worked  well  into  the  butter.  An  ancliovj'  beaten  to  a  paste,  with  a  little  pepper,  is  next  added,  and  all  the ingredients  are  moistened  with  two  table-spoonfuls  of  cream,  to  which  is  added  an  equal  quantity  of  Par- mesan cheese  finely  grated  ;  these  must  be  stirred  well  together,  and  some  paper  moulds  being  in  readiness, the  mixture  is  poured  in,  and  baked  for  a  few  minutes  only. 

SuBSECT.  5.  — Entremets  of  Fruit. 

5423.  stewed  pears.  —  Scald  some  pears,  and  when  sort  take  them  out  of  the  hot  water  and  put  them  into cold  ;  pare,  core,  and  quarter  them  ;  boil  them  in  syrup  made  of  loaf  sugar,  and  to  every  pound  of  fruit  put a  pint  of  syrup  ;  cover  them  close  while  boiling  ;  and  by  way  of  giving  them  a  fine  colour,  cochineal  tied  in  a 
muslin  bag  may  be  put  in,  to  be  removed  as  soon  as  the  colour  is  obtained.  The  juice  of  three  lemons,  and 
a  little  of  the  rind  is  then  put  into  tlie  syrup  and  boiled  up.  A  quart  of  water  and  three  pounds  of  sugar  are the  proportions  for  the  syrup. 

5424.  Slewed  apples  (with  custard).  _  Pare,  core,  and  cut  into  slices  some  apples,  steep  them  with  lemon 
juice,  peel,  and  some  loaf  sugar.  Put  them, -when  done  and  cold,  into  a  pie-dish  ;  cover  them  over  wiih  an unboiled  custard,  and  bake  it  till  the  custard  is  set.    It  may  be  served  cither  hot  or  cold. 

6425.  Pommes  a  la  Polonaise —  Core  with  a  scoop,  so  as  not  to  break  them,  a  dozen  small  rennet  apples, 
aflerwMds  pare  and  cut  them  in  slices.  Cover  a  dish  (not  a  very  deep  one)  with  apricot  marmalade,  and 
the  8li(Ss  of  apple,  alternately,  forming  the  layers  as  much  as  possible  into  a  dome.  Glaze  the  last  layer 
with  sifted  loaf  sugar,  put  it  into  an  oven  for  half  an  hour,  and  carefully  wipe  the  edges  of  the  dish  when  it is  done.  • 

SuBSECT.  6. — Entremets  of  Cream. 

.5426.  Italian  cheese,  a  Voranye  ou  ate  citron.  —  Take  a  quart  of  cream,  a  pint  of -wliite 
■wine,  a  glass  of  brandy,  and  six  ounces  of  lump  sugar.  To  these  add  the  juice  of  two 
lemons,  and  the  rind  of  one  obtained  by  rubbing  it  with  lump  sugar.  Line  a  small  hair 
sieve  with  muslin,  sufiScient  of  which  should  fall  over  the  sides  to  allow  of  the  cream 
being  afterwards  gently  lifted  out  of  the  sieve.  With  a  whisk  whip  the  cream  untU  it 
becomes  thick  and  almost  solid,  fill  the  sieve  with  it,  and  then  set  it  on  a  basin  or  jar  that 
the  whey  may  drain  out  of  it.  When  firm  turn  it  on  the  dish  on  which  it  is  to  be  sent  to 
table.  Fill  up  the  sieve  in  the  first  instance  as  high  as  possible,  to  allow  for  the  loss  of 
the  whey  ;  also  remove  carefully  lemon  or  orange  peel  before  the  cheese  sets. 

5427.  Fromage  Bavarois.  —  Boil  half  a  pint  of  cream,  and  when  cool  add  to  it  the  beaten  yolks  of  nine  eggs, 
a  little  salt,  half  a  pound  of  sifted  sugar,  and  some  crisped  orange-flowers.  Let  these  simmer  gently  over  a 
slow  fire,  stirring  them  constantly  until  they  thicken,  but  not  allowing  the  liquid  to  boil.  Strain  the  whole 
through  a  silken  sieve,  and  have  in  readiness  an  ounce  of  clarified  isinglass  to  add  to  the  cream,  with  a 
Chantilly  cheese  ;  incorporate  the  whole  together  and  pour  it  into  a  mould.  Ice  it  for  three  hours  ;  when 
to  be  served,  dip  the  mould  into  hot  water  as  hastily  as  possible,  and  turn  out  the  contents  on  the  dish  it  Is 
to  be  sent  in  to  table. 

fiii%.  Fromage  d'abricots.  —  In  summer  lake  twelve  apricots,  peel,  stone,  and  pound  them  with  a  little sugar ;  rub  them  through  the  tamis,  and  to  this  juice  add  an  ounce  of  clarified  isinglass ;  whip  a  pint  of 
thick  cream,  and  add  it  to  the  apricots  ;  taste  if  the  whole  be  sweet  enough,  and  when  sufficiently  sugared, 
whip  the  whole  over  ice  until  the  isinglass  is  dissolved  and  blended  with  the  fruit  and  cream  ;  put  it  into  a 
mould,  keeping  Ice  and  salt  all  round  it  If  the  mixture  be  not  stirred  while  it  is  becoming  consistent  by 
freezing,  tlie  apricots  will  sink  to  the  bottom  of  the  mould,  and  the  fromage  will  bo  spoilt,  one  part  yellow 
and  tough. 

In  winter  this  fromage  may  be  made  ol  apricot  marmalade,  rubbed  through  a  hair  sieve  to  dissolve  the 
isinglass ;  a  pint  of  thick  cream  is  then  whipped  and  mixed  over  the  ice  with  the  marmalade  ;  the  whole  is 
then  put  into  a  mould,  and  when  it  is  becoming  consistent  may  be  left  on  the  ice-tub  till  it  is  to  be  served. 
Fromages  oi  strawberries,  raspberries,  pine  apple,  may  be  made  in  the  same  way. 
Fromage  de  PSche.  —  Infuse  in  a  syrup  the  peaches,  and  when  tender  drain  them  and  blanch  the  kernels ; 

pound  these  extremely  fine,  and  rub  them  with  the  fruit  through  a  sieve,  mix  it  with  some  whipped  cream, 
and  then  put  it  Into  moulds,  and  proceed  with  it,  over  the  ice  tub,  as  with  apricot  fromage. 

SuBSECT.  7. — Entremets  of  Jelly. 

5429.  Italian  jelly.  —  Make  a  calf's  foot  jelly,  (see  "Calf's  Foot  Jelly,"  E.  Cookery) 
and  when  clear  half  fill  a  mould  ;  take  some  Italian  cheese  out  of  a  plain  mould  and  cut 
it  into  small  rounds  with  the  round  cutter ;  lay  these  pieces  of  cheese  in  circles  round 

the  jelly  in  the  mould,  and  when  neatly  arranged,  pour  on  them  some  more  calf's  foot 
jelly.  Let  it  set,  and  then  gently  add  more  and  more  of  the  jelly  until  the  mould  is 
filled.  In  summer  set  it  in  the  ice  pail  to  fix  it  more  firmly ;  in  the  winter  a  cool  place 
will  be  sufficient.    Hold  the  mould  for  an  instant  in  hot  water  before  the  jelly  is  turned  out; 

54.30.  Jeleii  de  fraises  framboiscs.  —  Take  a  pint  of  fresh  gathered  raspberries,  and 
picking  them  carefully,  set  them  over  the  fire  with  a  small  quantity  of  water  ;  when 
hot,  strain  them  through  a  tamis,  and  clear  them  by  passing  them  through  a  jelly  bag; 
add  to  it  an  ounce  of  dissolved  isinglass,  and  half  a  pound  of  sifted  sugar ;  warm  all 
together,  but  stirring  them  constantly ;  strain  and  put  the  jelly  into  a  mould,  set  the 
mould  in  a  pail  of  ice  for  three  hours  ;  Avhen  wanted,  dip  the  bottom  of  the  mould  quickly 
into  boiling  water,  and  turn  out, 

strawberry,  orange,  and  lemon  jelly  is  prepared  by  the  same  process. 
For  fruit  jellies  ishiglass  is  to  be  jireferred  to  calf's  foot  stock,  as  it  is  .ilwiiys  clear  and  free  from  flavour. 
54.31 .  Madeira  wine  jelly  Slake  a  calf's  foot  jelly,  and  when  nearly  clarified  iiour  in  a  bottle  of  Madeira wine  and  some  brandy  (a  quarter  of  a  pint).  The  jelly  in  clarifying  deprives  both  the  wine  and  the  brandy 

of  much  of  their  strength  ;  it  is  a  jelly  that  m.iy  be  kept  for  several  d.nys,  hence,  when  any  is  sent  from  table  ft 
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i.liould  be  melted  asain  and  put  into  a  fresh  mould,  to  serve  another  day.  This  jelly  is  often  ornamented  by 
n  thickened  jelly,  prepared  by  breaking  four  eggs  into  a  stew  pan,  and  beating  them  up  witli  a  lew  table- 
lipoonfuls  of  the  Madeira  jelly,  and  a  little  sifted  sugar ;  the  stew-pan  is  then  put  over  the  fire  ;  the  contents 
i:irc  stirred  together  until  they  thicken,  they  are  then  passed  through  a  sieve  into  a  dish,  which  is  placed  in 
i:in  ice  pail  and  kept  tliere  for  three  hours  ;  when  it  is  mingled  with  transparent  jelly,  as  described  in  the 
receipts  for  ItaJian  jelly,  it  should  also  be  decorated  with  Chantilly  cheese. 

BOOK  XV. 

CONFECTIONERY  FOR  DESSERTS,  ROUTS,  AND  BALLS. 

5432.  Confectionery  being  in  the  present  day  a  business  of  itself,  is  not  now  uniformly 
practised  as  a  domestic  art ;  in  truth,  no  domestic  skill  can  compete  -with  confectioners 
boy  trade,  whether  the  success  of  their  productions,  or  the  expense  attending  them,  be  con- 
siiidered.  Confectionery  processes  cannot  be  carried  on  without  the  aid  of  apparatus  and 
considerable  experience,  nor  without  the  employment  of  many  efficient  hands  besides 
ihhose  of  the  msister  confectioner.  On  some  occasions  ornamental  confectionery  may  be 
ri'equired,  and  in  such  cases  the  purchase  of  them  from  the  confectioner  secures  the  best 
nbf  the  kind,  and  at  the  least  expenditure  of  trouble  and  money.  Acting  upon  such  rea- 
sooning,  all  elaborate  receipts  for  ornamental  confectionery  are  here  omitted.  The  receipts 
haere  given  will  be  confined  to  those  by  which  may  be  made  cakes  and  biscuits,  ices  and 
"■■ompotes,  together  with  the  dry  and  liquid  confects  which  may  be  wanted  at  desserts, 
!)Dr  at  routs  and  balls.  For  the  application  of  sugar  in  preserves  of  fruits,  marmalades,  and 
ioellies,  the  reader  is  referred  to  Book  X.  Chap.  4.  Sect.  7.  "Preservation  of  Food." 
Receipts  for  creams,  and  for  jellies  used  as  entremets,  will  be  found  under  "  French 
L^Jooking." 

Sect.  I. 

CAKES  AND  BISCDITS. 

SuBSECT.  1. . —  Cakes. 

5433,  TTie  oven  when  cakes  are  io  be  baked  must  be  "  quick,"  as  the  cook  terms  it ; 
rrhen  slow,  cakes  wUl  not  rise  properly,  hence  they  turn  out  what  is  termed  "  heavy." 
ITo  find  out  when  baked  enough,  half  open  the  oven  door  and  plunge  a  bright  blade  of  a 
icnife  into  the  centre  of  the  cake ;  if  done  enough,  the  knife  will  come  out  as  clear  as  it 
»<rent  in  ;  if  not  done  enough,  some  of  the  cake  will  adhere  to  it.  The  door  of  the  oven 
iifiust  in  that  case  be  immediately  closed  again,  to  prevent  the  cakes  from  falling. 

Currants  required  for  a  cake  must  be  previously  cleaned  and  dried  before  the  fire  ;  if 
imrrants  are  put  into  a  cake  wet  it  will  not  rise  properly. 
Eggs  to  be  added  to  cakes,  must  be  well  beaten  previously;  the  yolks  and  whites 

separately. 
Lemon-peel  thinly  pared,  should  be  pounded  to  a  paste,  with  a  little  sifted  sugar,  and 

mixed  with  either  wine  or  milk,  that  it  may  be  more  easily  mingled  with  the  other 
ingredients. 

A  Utile  yeast,  beaten  with  sugar  and  the  yolk  of  an  egg,  makes  a  calte  much  lighter 
linan  any  quantity  of  eggs  or  butter  can  do. 

All  the  ingredients  of  a  cake  when  put  together,  must  be  beaten  for  a  considerable  time. 
>^  ome  confectioners  cause  this  to  be  done  for  the  chief  part  of  an  hour,  as  the  lightness  of 
I  cake  depends  principally  upon  the  ingredients  being  very  thoroughly  intermingled. 
54.34.  Rich  plum  cake.  —  The  ingredients  are :  1^  lb.  of  flour,  1  lb.  of  butter,  1  lb.  of 

agar,  J  lb.  of  candied  citron  and  orange-peel,  2  oz.  of  sweet  almonds,  ̂   oz.  of  allspice, 
07..  of  cinnamon,  10  eggs,  and  1  glass  of  braudy. 
To  mix  the  ingredients: — beat  the  butter  to  a  cream,  add  the  sugar  to  it;  stir  them 

Dgethcr  for  a  long  time  ;  add  the  allspice  and  pounded  cinnamon  ;  work  in  the  yolk's  of 
liae  eggs  two  at  a  time  ;  beat  the  whites  till  they  are  highly  frothed  ;  work  in  the  whites 
rradually,  keeping  the  paste  warm,  or  it  may  become  heavy.    Cut  into  stripes  the  citron 
!:Dd  orange-peel ;  mix  them  with  the  currants  (previously  well  washed  and  dried  before 
'le  fire),  and  also  with  the  almonds  ;  stir  in  by  degrees  the  sifted  flour,  then  the  brandy  ; 
ith  a  whisp  beat  the  whole  together  for  a  considerable  time ;  put  the  cake  into  a  tin 
oop,  and  bake  it  for  three  hours.    Let  there  be  several  sheets  of  paper  both  under  the 
like  and  on  the  top  of  it. 
Sugar  ice  for  plum  cake.  —  When  the  cake  is  almost  cold,  beat  and  sift  eight  ounces  of 

ne  loaf  sugar,  and  put  it  into  the  mortar  with  four  spoonfiils  of  rose-water,  the  juice  of  a 
3  O  2 
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lemon,  and  the  whites  of  two  eggs  beaten  to  a  froth  and  strained.    Whisk  these  ingredients  , 
■well  together,  and  with  a  paste-brush  cover  the  cake  with  it.    Set  the  cake  in  a  cool  oven to  dry  the  iceing,.but  not  to  discolour  it ;  an  hour  will  harden  it.    When  cold  let  the  cake 
be  covered  over  with  thin  white  paper,  to  preserve  the  delicacy  of  the  iceing.  ' 

5435.  Common  plum  cake.  —  The  ingredients  are  :  2  lbs.  of  flour,  1  lb.  of  butter,  \  lb.  > 
of  currants,  |  lb.  of  sugar,  1  oz.  of  citron  and  lemon  peel,  \  oz.  of  nutmeg  or  ginger,  : 
1  table-spoonful  of  good  yeast,  and  3  eggs.  Set  the  flour  as  if  for  bread,  with  the  yeast,  * eggs  (well  beaten),  and  some  sugar,  mixed  well  together,  and  poured  in  the  middle.  Let  j 
these  ingredients  stand  before  the  fire  until  the  yeast  has  worked  its  way  into  the  flour ; 
add  the  butter,  beaten  to  a  cream,  the  currants,  sweetmeats,  &c.,  and  mix  all  thoroughly  i 
together.  Put  the  whole  into  a  tin  band,  and  set  it  on  paper  before  the  fire  to  rise  ;  put  t' 
it  when  risen  into  the  oven,  and  bake  it  for  an  hour  and  half,  trying  it  with  the  knife  H 
before  it  is  taken  completely  out  of  the  oven.  jj 

5436.  A  rich  seed  cake.  — The  ingredients  are :  1  lb.  of  flour,  1  lb.  of  butter,  1  lb.  of  e 
sifted  sugar,  8  eggs,  {  oz.  of  powdered  cinnamon  and  nutmeg,  1  oz.  of  carraway  seeds,  and  lE 
1  glass  of  sherry.  Warm  the  flour  before  the  fire;  beat  the  butter  to  a  cream,  mixing  o: 
the  sugar,  pounded  and  sifted  with  it,  before  any  of  the  other  ingredients,  but  not  until  fk 
the  butter  is  brought  to  a  fine  cream.  Beat  separately  the  yolks  and  whites  of  the  eggs,  il 
and  pour  them  into  the  cream  ;  mix  together  the  flour  and  spices,  and  add  the  moist  k 
ingredients,  stirring  all  together  for  an  hour.  The  lightness  of  cakes  is  improved  by  ̂  
thoroughly  incorporating  together  all  the  ingredients  of  which  they  are  composed.  i< 

5437.  Plain  seed  cake.  —  The  ingredients  are  :  2  lbs.  of  flour,  {  lb.  of  butter,  a  table- 
spoonful  of  fresh  yeast,  2  eggs,  4  oz.  of  loaf  sugar,  |  oz.  of  carraway  seeds.  Dry  the  p 
flour  ;  beat  the  butter  to  a  cream,  adding  to  it  a  little  mUk  and  water,  the  sugar  and  the  "'■ 
eggs  also  well  beaten  ;  put  the  yeast  to  these  ingredients,  and  pour  them  into  the  centre  a 
of  the  flour  ;  work  up  the  dough,  and  set  it  in  the  tin  before  the  fiire  to  rise.  Bake  it  for  U 
an  hour  and  half. 

5438.  Sponge  cake  The  ingredients  are:  10  eggs,  their  weight  in  fine  sugar,  the  liV; 
weight  of  six  eggs  of  flom-.    Beat  the  yolks  with  the  flour,  the  white  beat  separately 
until  they  froth ;  by  degrees  mix  in  the  sugar  and  the  whites  with  the  flour,  and  whisk  p 
all  quickly  together  for  half  an  hour.    Put  the  mixture  into  tin  moulds  lined  with  but-  ji; 
tered  paper  ;  cover  the  top  of  the  cake  with  paper,  and  bake  for  an  hour  and  half.  ^ 

5439.  Rice  cake  (with  butter). —  The  ingredients  are:  1  lb.  of  butter,  1  lb.  of  sugar, 
12  eggs,  ̂   lb.  of  flour,  and  |  lb.  of  rice  flour.  Beat  the  butter  to  a  cream ;  add  to  it  the  li. 
sugar  pounded  ;  stir  them  till  they  appear  light ;  break  in  the  eggs  three  at  a  time,  stirring 
the  whole  all  the  time.    The  eggs  being  worked  in,  add  the  rice  and  flour,  previously  g  \ 
mixed  together.    Bake  this  in  a  hoop,  covering  the  top  and  bottom  with  several  folds  jji 
of  paper.  ,g 

5ii0.  Paper  cases  for  sponge  or  rice  calces  These  cases  are  generally  made  in  the  form  of  fluted  baskets ;  To 
the  paper  is  cut  somewhat  larger  than  the  moulds  on  which  they  are  to  be  formed.    A  circular  piece  of  paper  ijj. 
of  proper  size  is  folded  like  the  plaits  of  a  shirt ;  then  put  on  the  mould,  which  fits  tight  into  a  wooden  box,  . 
into  which  the  mould  is  forced.    The  paper  rising  above  the  mould  is  neatly  cut  off,  and  when  removed  from 
the  box  the  paper  will  be  found  of  a  firm  shape ;  it  is  then  iced  with  cream  sugar  inside  and  out,  and  put  into  Q  f/ 
the  oren  for  a  short  time.    It  is  then  ready  to  receive  the  coke  which  is  to  be  baked  in  it.  ', 

SuBSECT.  2.  —  Biscuits. 

5441.  Champagne  biscuits. —  The  ingredients  are:  1  lb.  of  hutter,  2  lbs.  of  flour,  lib. 
of  loaf  sugar,  12  eggs,  and  1  oz.  of  carraway  seeds.  The  eggs  and  sifted  sugar  must  be 
mixed  together  until  they  form  a  thick  paste  ;  the  butter  must  be  previously  beaten  to  a 

cream,  that  when  the  sugar  and  eggs  thicken  in  stirring  the  butter  may  be  ready  to  stir  j  ' 
in  with  them.  The  flour  is  then  added  by  degrees,  and  the  carraway  seeds  at  the  same 
time.    Put  the  biscuits  on  crinkled  paper,  and  the  papers  into  the  tin  moulds ;  bake  them 
in  a  hot  oven. 

5442.  Savoi/  biscuits.  —  The  ingredients  are  :  15  eggs,  1  lb.  of  sifted  sugar,  J  lb-  of  flour, 
and  the  raspings  of  the  peel  of  two  lemons.  The  eggs  must  have  the  whites  and  yolks  beaten 
separately ;  the  sugar  and  lemon  peel  is  next  added  to  the  yolks,  and  the  whole  beaten 
with  two  little  wooden  spaddles,  one  in  each  hand,  rolling  them  like  drum-sticks,  to  make 
the  mixture  froth.  This  must  be  continued  for  a  quarter  of  an  hour,  during  which  time 

an  assistant  must  be  preparing  the  whites  bj  beating  them  with  a  brisk  whisk.  They  ̂ -t 
are,  while  in  a  state  of  froth,  gently  added  to  the  yolks  and  sugar ;  during  which  time  the 
whole  must  be  constantly  stirred,  and  the  flour  sifted  in  by  the  assistant,  the  stirring 

being  still  continued.  When  well  mixed,  the  paste  which  is  thus  formed  is  spread  on 
slieets  of  paper,  in  lengths  of  three  and  a  half  inches.  When  the  papers  are  filled,  finely 

powdered  sugar  is  sifted  over  them  through  a  lawn  or  silken  sieve ;  after  remaining 
for  a  few  minutes  while  the  sugar  settles  in  the  biscuits,  put  them  on  plates  and  bake 

them  of  a  fine  clear  colour  ;  when  cold  detach  the  pieces  from  the  paper  with  the  back  ' 
of  a  knife,  and  lay  them  back  to  back. 
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h64i3.  Gimblelles  The  ingredients  are :  3  eggs,  6  oz.  of  flour,  4  oz.  of  sugar,  and  a  little  rasping  of  lemon- 
»el.  Break  the  eggs,  and  add  to  them  the  sifted  sugar  and  rasped  lemon-peel ;  work  them  together 
Jd  then  add  flour  until  the  paste  is  neither  too  stiff  nor  too  soft  for  rolling.  KoU  it  and  cut  it  in  form  of 
cpgs  about  the  sizeof  a  five-shilling  piece  ;  dip  these  rings  into  boiling  water,  taking  them' out  as  soon  as  they irte  to  the  surface  ;  drain  them  on  a  napkin,  and  put  them  on  paper  or  plates  to  bake,  in  an  oven  moderately 
Mated.  When  nearly  done,  with  a  brush  lightly  wash  them  with  white  of  eggs,  put  them  into  the  oven  for  a 
li'.nutes  to  dry. 
^5444.  Scotch  short  bread  The  ingredients  are:  1  lb.  of  butter,  2  lbs.  of  flour,  J  lb.  of  good  brown  sugar,  J 
.  of  blanched  almonds  cut  small,  and  i  lb.  of  candied  peel.  Beat  the  butter  to  a  cream,  and  add  it  to  the  flour 

kid  sugar  with  the  other  ingredients.  When  well  kneaded  and  incorporated,  roll  it  out  into  cakes  about  an 
tih  thick.   Bake  it  in  a  moderate  oven. 

.'5445.  Macaroons.  —  The  ingredients  are  :  \  lb.  of  sweet  almonds,  4  spoonfuls  of  orange- 
'Wer  water,  6  whites  of  eggs,  and  1  lb.  of  sifted  sugar.  Blanch  and  pound  the  almonds 
;dth  the  orange-flower  water,  or  with  some  of  the  whites  of  eggs,  if  the  flavour  of  orange 
ii)wers  is  not  approved  of.  Whisk  the  whites  and  add  them  gently  to  the  pounded 

nmonds,  lest  they  should  not  be  properly  incorporated  with  it  and  should  "  oil,"  as  the 
lonfectioner  would  say.  Sift  the  sugar  into  the  almonds  till  the  whole  forms  a  paste,  not 
Kio  stiff  to  be  dropped  on  wafer  paper,  which  must  be  spread  ready  to  receive  them  on  an 
Vt'en  plate.  When  dropped  wet  a  spoon  that  the  paste  may  not  adhere  to  it,  and  flatten 
Slid  round  each  macaroon  tiU  of  a  good  shape.  Bake  them  in  a  very  slow  oven.  (Bitter 
tiacaroons  are  made  in  the  same  way,  but  with  bitter  instead  of  sweet  almonds.) 
.'^46.  Light  macaroons.  —  The  ingredients  are :  J  lb.  of  bitter,  and  J  lb.  of  sweet  almonds  1  lb.  of  sifted  sugar, lid  4  whites  of  eggs.  Blanch  the  almonds,  but  insteadof  pounding  cut  them  into  small  pieces,  and  moisten  them 
itlth  the  white  of  one  egg,  and  sift  the  sugar  over  them  ;  then  put  them  into  the  oven  till  they  brown.  Beat 
la  froth  the  rest  of  the  eggs  and  add  them  to  the  paste,  whisking  the  whole  together ;  drop  them  on  wafer 
ipper,  spread  on  the  tin  oven  plate,  and  shape  them  with  a  spoon  dipped  in  cold  water.  Bake  them  in  a  very 
c»w  oven.    Cut  the  wafer  paper  round  each  macaroon,  but  leave  it  on  the  under  surface. 

"5447.  Ratafia  biscuits. — The  ingredients  are:  ̂   lb.  of  bitter,  audi  lb.  of  sweet  almonds. 
Ubs.  of  sugar,  and  7  whites  of  eggs.  Blanch  and  pound  in  a  mortar  with  the  whites  of  the 
reggs,  the  bitter  and  sweet  almonds.  They  must  be  finely  pounded  before  the  sugar  is 
idded,  which  must  be  sifted  into  the  mortar,  and  then  worked  in  very  thoroughly  with 
lee  pestle  for  a  quarter  of  an  hour.  These  biscuits  will  not  be  good  unless  the  sugar  be 
:rry  well  incorporated  with  the  other  ingredients.  Wash  a  bladder  very  clean,  cut  a 
DaaU  hole  at  one  end  of  it,  and  fasten  a  glass  tube  to  it,  of  the  size  of  the  biscuit  required ; 
ken  put  into  the  bladder  the  ratafia  paste,  and  press  it  gently  through  the  tube  in  distinct 
riTops  on  a  thick  white  paper  ;  drop  the  biscuits  so  that  they  do  not  touch  each  other, 
aake  them  on  tin  plates  in  a  warm  oven.  If  the  paper  sticks  to  the  biscuit  when  baked, 
cmust  be  slightly  wetted,  when  it  can  be  easily  removed,  but  the  ratafias  must  in  that 
L-se  be  put  into  the  oven  again  to  dry. 
:  5448.  Almond  wafers.  —  Ingredients :  1  lb.  of  sweet  almonds,  J  lb.  of  sifted  sugar,  1  oz.  of 
Duur,  and  2  eggs.  Blanch  and  cut  the  almonds  small ;  moisten  them  with  the  yolks  and 
htiites  of  eggs  previously  beaten.  Sift  into  them  the  sugar  and  the  flour,  and  mix  the 
hbole  together  with  two  drops  of  essence  of  lemon  peel.  Lightly  butter  a  clean  tin,  and 
)rread  the  mixture  over  it  as  thin  as  possible.  Bake  it  of  a  light  brown,  and  cut  it  with 
kknife  before  it  is  cold  into  long  squares  j  roll  them  immediately  on  pieces  of  wood,  to 
aake  them  round  and  hollow.    They  are  usually  served  to  garnish  creams. 
56449.  Dry  merinques.  —  Ingredients  :  12  whites  of  eggs,  and  1  lb.  of  sugar.  Beat  up  the  12  whites  of  eggs ; 
h  ien  they  are  of  a  stifl' froth  add  to  them  the  pound  of  sifted  sugar,  with  some  essence  to  flavour,  either  that 0  cloves,  cinnamon,  or  lemon  peel.  Lay  out  the  paste  on  paper  in  the  form  of  large  eggs  halved  ;  cover  them 
lith  sugar,  sifted  through  a  silk  sieve,  and  remove  with  a  feather  the  surplus  sugar.  On  a  board  two  inches 
i\ick  put  the  merinques  to  bake,  for  they  must  have  no  heat  but  from  the  top  ;  when  of  a  fine  colour,  remove 
f ;  papers  from  them,  and  beat  in  with  the  back  of  a  spoon  the  liquid  part  to  form  a  hollow.  Put  them  back 
t>ain  into  the  oven,  to  dry  the  inside,  which  is  to  be  filled  at  the  moment  they  are  to  be  served,  either  with 
cream  or  a  jelly.  Merinques  are  varied  in  colour  and  form,  and  may  be  ornamented  with  currants  or naonds. 

y,   

CHAP.  n. 

ICES  AND  COMPOTES. 

'5450.  In  this  chapter,  tmder  different  sections,  will  be  found  some  suggestions  con- 
rrning  ices  and  computes,  and  some  receipts  for  the  guidance  of  novices  in  either  branch 
confectionery.    Those  of  computes  are  introduced  in  this  chapter  as  being  generally 

'  Companiments  of  ice*. 
Sect.  I. 

ICES. 

.:5451.  Ices  are  composed,  it  is  scarcely  necessary  to  say,  of  congealed  cream  or  water, 
nmbined  sometimes  with  liqueurs  or  other  flavouring  ingredients,  or  more  generally  with 
'  e  juices  of  fruits.    At  desserts,  or  at  some  evening  parties,  ices  are  scarcely  to  be  dis- 

3  O  3 
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pensetl  with.  Yet,  in  London,  or  in  other  great  towns,  these  delicacies  need  not,  neither 
can  they  often  be  of  domestic  manufacture.  There  the  confectioner  by  trade  can  supply 
them  more  easily,  and  at  a  less  cost  tlian  can  be  effected  in  all  general  cases  at  home ; 
but,  in  country  places,  circumstances  being  different,  the  confectioner  not  being  close  at 
hand,  the  forming  of  ices,  together  with  the  preparing  of  other  accompanying  luxuries, 
must  necessarily  be  a  domestic  concern  ;  thus,  an  ice-house  is  convenient,  for  the  con- 

struction of  which  see  Book  VIII.  Chap.  VII.  Also  some  suggestions  and  instructions  in 
this  work  will  be  useful  to  the  more  youthful,  if  not  to  the  experienced  domestic  manu- 

facturer of  these  luxuries. 

5452.  Preliminary  notices.  —  The  principal  utensils  required  for  making  ice  creams  are, 
ice  tubs,  freezing  pots,  spaddles,  and  a  cellaret. 

The  tub  must  be  large  enough  to  contain  about  a  bushel  of  ice,  pounded  small,  when 
brought  out  of  the  ice-house,  and  mixed  very  carefully  with  either  salt,  nitre,  or  soda. 

The  freezing  pot  is  best  made  of  pewter.  If  it  be  of  tin,  as  is  sometimes  the  case,  the 
congelation  goes  on  too  rapidly  in  it  for  the  thorough  intermingling  of  its  contents,  and 
on  which  the  excellence  of  the  ice  greatly  depends. 

The  spuddle  is  generally  made  of  copper,  kept  bright  and  clean.  77te  cellaret  is  a  tin 
vessel,  in  which  ices  are  kept  for  a  short  time  from  dissolving. 

The  method  to  be  pursued  in  the  freezing  process  must  be  attended  to.  Wben  the  ice 
tub  is  prepared  with  fresh  pounded  ice  and  salt,  the  freezing  pot  is  put  into  it  up  to  its 
cover.  The  articles  to  be  congealed  are  then  poured  into  it,  and  covered  over.  But  to 
prevent  the  ingredients  from  separating,  and  the  heaviest  of  them  from  falling  to  the 
bottom  of  the  mould,  it  is  requisite  to  turn  the  freezing  pot  round  and  round  by  the  handle, 
so  as  to  keep  its  contents  moving  until  the  congelation  commences.  As  soon  as  this  is 
perceived  (the  cover  of  the  pot  being  occasionally  taken  off  for  the  purpose  of  noticing 
when  freezing  takes  place),  the  cover  is  immediately  closed  over  it,  ice  is  put  upon  it, 
and  it  is  left  in  this  state  till  it  is  to  be  sei-ved. 

The  use  of  the  spaddle  is  to  stir  up  and  remove  from  the  sides  of  the  freezing  pot  the  cream, 
which  in  the  shaking,  may  have  washed  against  it,  and  by  stirring  it  in  with  the  rest  to 
prevent  any  waste  of  it  occurring.  Any  negligence  in  stirring  the  contents  of  the  freezing 
pot  before  congelation  takes  place  will  spoil  the  whole.  Either  the  sugar  sinks  to  the 
bottom,  and  leaves  the  ice  insufficiently  sweetened,  or  lumps  are  formed  which  disfigure 
and  discolour  it. 

Sect.  II. 

CREAMS  FOR  ICES. 

1 
ICt: 

5453.  No.  1.  Ingredients :  1  pint  of  cream,  8  yollcs  of  eggs,  and  lemon  peel  thinly  pared. 
Beat  the  yolks  of  the  eggs,  and  mix  them  gently  with  the  cream  ;  add  the  lemon  peel, 
pared  extremely  fine ;  put  the  whole  into  a  well-tinned,  or  bell-metal  saucepan  :  being 
set  over  a  slow  fire,  the  contents  of  the  saucepan  must  be  stirred  constantly  with  a  whisk, 
until  the  cream  begins  to  thicken.  As  soon  as  this  is  perceived,  by  the  cream  moving 

round  the  saucepan  less  easily,  it  must  be  taken  off  the  fire,  but  the  stirring  must  be  con- 
tinned  for  a  short  time,  and  at  intervals,  until  the  cream  is  cool.  Great  care  must  be 

taken  in  preventing  it  while  on  the  fire  from  boiling,  which  would  curdle  it  AVhen  cool, 
a  little  sifled  sugar  may  be  stirred  in,  and  the  whole  strained  into  a  basin  until  wanted. 
In  this  state  it  is  ready  to  have  any  flavour  given  to  it  which  may  be  required. 

5454.  No.  2.  Whipt  cream.  —  The  ingredients  are:  1  quart  of  cream,  sugar  to  the 

taste.  (To  these  flavours,  either  of  orange-flower  water,  or  of  lemon-juice  and  wine, 
may  be  given  according  to  the  use  for  which  the  cream  is  intended ;  but  when  to  be  used 
for  ices,  the  orange-flower  water  is  the  most  general  flavouring  ingredient  employed.) 
Put  the  cream,  the  orange-flower  water,  and  sugar  into  a  bowl.  Have  at  hand  another 
basin  with  a  silk  sieve  over  it.  Whisk  the  cream  briskly,  and  as  the  froth  rises  to  the 

surface,  skim  it  off,  and  pour  it  into  the  sieve.  Continue  whisking  and  skimming,  and 

pouring  back  into  the  bowl  that  part  of  the  cream  which  passes  through  the  sieve. 
When  the  whole  of  the  cream  is  thus  whisked,  it  may  stand  in  the  sieve  until  wanted,  or 

it  may  be  iced,  by  putting  the  sieve  into  a  cellaret  filled  with  pounded  ice  and  salt. 

With  either  this  kind  of  cream,  or  with  such  as  may  be  prepared  according  to  the  pre- 
ceding receipt,  most  of  the  ice  creams  in  general  use  may  be  formed. 

54  V')    Orqcal  ice  cream.  —  The  ingredients  are,  1  oz.  of  sweet  almonds,  \  oz.  of  bittei 

almonds,  1  pmt  of  cream,  8  yolks  of  eggs,  4  oz.  of  sifted  sugar.    Blanch  and  pound  the 
almonds  with  a  little  orange-flower  water.    Beat  the  yolks,  add  the  sugar,  and  stii  _ 

all  together  gently  into  the  cream.    Put  tlie  whole  on  the  fire,  and  whisk  it  round  and  ̂ . 

round  till  it  begins  to  thicken.    Take  it  off,  stir  till  cold,  then  put  it  into  the  freezing  pot 
and  work  as  before  directed.  .  .      ,    ■  .  J 

5450.  Slraxcherry  ice  cream.  — ingredients  are:  1  pint  of  strawberries,  1  pint  ot 

thick  cream,  the  juice  of  half  a  lemon  ;  sugar  to  the  taste.    Mash  and  strain  the  juice 
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ihhe  strawberries,  add  to  tliem  some  sugar  finely  pounded,  and  the  cream  fresh  and  thick, 

•^iqueeze  and  strain  the  juice  of  half  a  lemon  into  the  strawberries  and  cream.  Pass  the 
uvhole  through  a  sieve  into  the  freezing  pot,  and  work  as  before  directed.  In  this 
ti-ream,  as  well  as  in  others,  there  should  be  no  preponderance  either  of  the  flavour  of  the 
E!  trawberries  or  lemon. 

5457.  Raspberry,  currant  and  raspberry,  and  pine-apple  ice  creams,  are  all  made  in  the 
pame  way  as  strawberry  ice  cream. 

Sect.  III. 
■WATER  ICES. 

5458.  These  ices  are  made  of  the  juice  of  ripe  fruits  strained,  and  sweetened  with  cla- 
ri'ified  sugar,  and  put  into  the  freezing  pot,  and  worked  as  before  directed.  Sometimes 
Ihhe  mixture  is  flavoured  with  a  little  lemon  juice,  or  if  the  freezing  is  not  complete,  water 
iss  added  to  the  juice,  but  in  a  small  quantity,  or  the  mixture  will  become  too  solid. 
^When  congealed,  it  should  be  perfectly  smooth,  and  soft  enough  to  break  easily  with  the 
tppoon. 

5459.  To  entrant  water  ice,  the  juice  of  raspberries  or  of  Kentish  cherries  is  sometimes 
Bodded  to  soften  the  acid  of  the  currant  juice. 

5460.  To  cherry  ice,  a  flavour  of  noyeau  is  sometimes  added. 
5461.  To  apricot  ice,  the  kernels  blanched  and  pounded  with  a  little  sugar,  some  lemon- 

juuice,  and  a  little  water  are  added,  care  being  taken  to  strain  the  whole  free  from  every 
liiimip  before  it  is  put  into  the  freezing  pot. 

5462.  Lemon-water  ice  is  composed  of  the  juice  of  lemons,  into  which  the  peel  of  one 
Ifcmon  out  of  four  is  finely  rasped  into  the  juice.  A  syrup  of  clarified  sugar  is  added  in  a 
^quantity  sufiicient  to  sweeten  the  whole,  which  must  be  carefully  strained  through  a  lawn 
siiieve,  before  it  is  put  into  freezing  pot  and  worked. 

To  this  ice,  ginger  may  be  added,  or  liqueurs,  such  as  Maraschino,  or  wines,  such  as 
Champagne,  Madeira,  &c. 

Sect.  IV. 

COMPOTES. 

5463.  Compotes  are  fruits  prepared  in  syrup  for  immediate  use,  and  chiefly  as  accom- 
roaniments  of  ices.  In  winter,  or  when  fresh  fruits  are  not  to  be  had,  the  compotier  must 
toe  supplied  with  preserved  fruits,  prepared  in  a  manner  similar  to  that  in  which  the  fresh 
fcruits  are  formed  into  compotes. 

5464.  Green  apricot  compote. —  Of  this  fruit  is  made  a  very  favourite  compote.  The 
Ihhinning  of  an  apricot  tree  will  often  supply  the  fruit  which  should  be  gathered  for  this 
Jipurpose  before  the  stones  become  hard.  The  down  upon  them  must  be  removed  by 
sscalding  them  in  water,  in  which  wood  ashes  or  charcoal  had  been  previously  boiled,  but 
JStrained  off.  The  apricots  are  thrown  in  when  the  water  is  hot,  and  as  they  rise  to  the 
f'surface  are  skimmed  off,  and  immediately  thrown  into  cold  water.  They  are  taken  out  of 

[ttbe  cold  water,  drained,  and  rubbed  with  a  cloth.  When  the  down  is  cleaned  ofi',  the iffruit  must  be  put  into  a  hot  syrup,  and  then  after  once  boiling  up,  and  being  well  scummed, 
tthey  must  be  poured  into  a  basin  till  the  succeeding  day.  The  syrup  is  then  drained 
ifrom  them,  boiled  up,  and  poured  over  them  again,  with  some  fresh  syrup  added  to  it. 
IThe  apricots  and  syrup  are  then  boiled  up  for  four  or  five  days  successively,  more  syrup 

^being  added  as  it  is  washed  in  each  day's  boiling.  When  boiled  up  for  the  last  time,  the 
.npricots  must  be  taken  out,  the  syrup  boiled  to  the  great  thread,  and  poured  over  the  fruit, 
'which  is  then  ready  for  the  compotier.  This  compote  will  be  scarcely  good  if  kept  more 
tlthan  two  days. 

5465.  Ripe  apricot  compote.  —  Peel,  divide  into  halves,  and  stone  some  fine  ripe  apricots. 
FPrick  them  all  over  with  a  needle.  Blanch  them  carefully,  and  drain  the  water  from 
I  each  by  gentle  pressure.  Put  them  in  syrup,  and  boil  them  up  ;  scum  the  syrup  ;  let  the 
whole  stand  to  cool,  then  boil  the  syrup,  and  pour  it  over  them  several  times  successively. 

5466.  Ripe  plum  compote.  —  Prick  the  plums  with  a  needle,  and  put  them  into  cold 
water,  while  boiling  a  pan  of  water,  into  which  they  must  be  put  as  soon  as  the  water 
'  boils.  When  the  fruit  rises  to  the  surface,  take  them  out  of  the  hot  water,  and  put  them 
nagain  into  cold  water.  Prepare  the  syrup  for  them,  and  boil  them  up  in  it.  Pour  them 
linto  a  basin,  and  leave  them  for  some  hours,  and  then  boil  them  up  once  or  twice  more ; 
»«cum  them  well,  and  let  them  cool  for  use. 

5467.  Strawherry  compote. —  Strawberries  for  a  compote  require  very  little  boiling.  It 
•is  sufficient  to  pour  over  them  some  currant  jelly  boiling. 

54fi8.  Raspberry  compote —  Hafphcrrics  as  well  as  slrawlicrrics  are  too  delicate  ft  fruit  to  require  much lioillng.  When  tliey  have  been  carefully  selected  for  their  size  and  ripeness,  they  must  be  washed  In  cold 
»watcr  and  drained.   The  syrup  must  be,  while  boiling,  poured  over  them.   In  this  syrup  they  must  remain 3  O  4 
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will^°e  broVp'n'in;, 'j'i'fi  ̂   '15"  ''Jil"''  "ell-metal  saucepan,  and  be  wannpd  In  the  .yrup.  not  boUed,  or  they iiro  d'sfigured.    When  cool,  they  are  ready  for  the  compotler. 
time  in  mli?  w^?!'?" "i^'.r  Jl""''  halves,  and  core,  some  apples ;  and  after  letting  them  lie  for  a  short 
thmiTn  tl  P  rnmt  '.•      "  ""^  P"'  "J''"!''  """"  "11  they  are  soft ;  then  place 
beXs  Lmt»?w??v  1 '  "^-"^  ""^  ''"■"P  <"'<"■  Kemember  that  with  apples  the  flavour  of  lemon- fiT.,in1,f„  ?f  oi^  compote  may  be  improved  by  boiling  in  the  syrup  some  of  the  apple  to  a  jelly. 

5,  '     °  pouring  It  over  the  halves  prepared  as  above  directed.  i-i-  i  }. 
n,„  ̂f;.  vfu^^  compoto.  — Peel  either  some  China  or  St.  Michael's  oranges,  cut  them  in  slices,  and  remove 
ThiFlPo  J  t  ■  ""^  "\'li.em.  Boil  some  syrup,  but  do  not  pour  it  over  the  sliced  oranges  tiU  it  is  cold, inis  compote  requires  no  boiling. 

CHAP.  m. 

CONFECTS  FOR  DESSERTS  AND  ROUTS. 

Sect.  I. 

DEY  CONFECTS.  < 

5471.  Under  this  head  we  shall  only  include  fruit  in  candy,  fruit  in  pastes,  fruit  in biscuits. 

SuBSECT.  1.  —  Candied  Fruits, 

5472.  Apricots,  cherries,  greengages,  barberries,  oranges,  and  any  other  fruits  that  have 
been  previously  preserved  in  syrup,  may  be  candied  by  following  the  directions  now 
given.  For  candying  there  must  be  provided  two  square  boxes  ;  one  made  of  tin,  about 
twelve  inches  long,  eight  inches  wide,  and  about  three  or  four  inches  deep.  At  one 
corner  of  this  box  there  must  be  a  hole  and  pipe,  through  which  overflowings  of  syrup 
may  pass  ofiF,  but  which  must  be  corked  up  while  the  fruit  is  in  the  oven.  The  other 
box  must  be  made  entirely  of  wire,  and  somewhat  smaller  than  the  other ;  to  this  last 
there  must  also  be  a  cover.  The  fruit  which  is  to  be  candied  is  placed  in  layers  one 
above  another,  on  wire  frames,  and  when  the  wire  box  is  completely  filled,  the  cover  is  put 
on  to  keep  the  contents  in  place,  and  the  box  is  placed  within  the  tin  box,  and  put  into 
an  oven  moderately  heated.  The  second  case  must  also  be  covered  closely  before  it  is 
put  into  the  oven. 

The  mode  of  candying  is  by  boiling  syrup  to  what  is  termed  the  "little  blow."  (See 
Book  X.  Chap.  IV.  Sect.  VIII.,  "  Preserving  by  Syrup.")  Let  a  pint  of  syrup  be  boiled 
to  this  degree.  While  cooling,  the  surface  of  the  syrup  will  be  covered  with  candy,  which, 
as  it  forms  must  be  skimmed  off,  and  poured  in  among  the  layers  of  fruit  after  they  are 
placed  in  the  wire  box.  When  the  whole  of  the  syrup  has  been  thus  used,  then  the 
box  containing  the  fruit  must  be  covered  closely,  put  into  the  oven,  and  suffered  to 
remain  in  it  for  twelve  hours.  When  taken  out,  the  wire  case  must  be  placed  so  as  to 
allow  all  the  syrup  which  has  not  candied  to  pass  away.  As  soon  as  the  moisture  dis- 

appears, the  fruit  must  be  taken  out  with  great  care,  and  put  into  tin  boxes,  to  be  kept 
dry  imtil  wanted. 

5473.  Orange  chips  are  prepared  from  the  parings  of  Seville  oranges,  and  in  the  same  way  as  directed  in  the 
preceding  receipt  for  cjindying  oriinge  and  lemon-peel. 

5474.  Candied  ginger.  —  Put  into  a  preserving  pan  one  ounce  of  flnely-grated  ginger,  one  pound  of  sifted 
loaf  sugar,  and  no  more  water  than  enough  to  dissolve  the  sugar.  Put  the  pan  over  a  slow  fire  till  the  sugar 
begins  to  boil.  Add  another  pound  of  finely-sifted  sugar,  stirring  it  in  till  it  thickens,  then  drop  it  in  cakei 
or  plates,  and  dry  them  in  a  slow  oven  ;  .when  done  they  will  be  hard,  brittle,  and  white. 

SuBSECT.  2. — Fruits  in  Paste. 

When  the  pulp  of  any  fruit  is  boiled  to  such  a  consistence  as  to  keep  in  the  form  given 
to  it,  it  is  called  "  paste ;"  and,  made  up  in  different  forms,  it  adds  variety  to  desserts  at 
seasons  when  many  fresh  fruits  are  not  to  be  had. 

5475.  Apple  paste  Apples,  boiled  till  soft,  peeled,  and  passed  through  a  hair-sieve,  to  be  formed  into 
"  paste,"  must  be  slowly  boiled  in  syrup  until  it  is  perceived  to  thicken;  it  Is  then  ready  to  be  put  into 
moulds',  or  dropped  on  plates  as  cakes.  The  plates  and  moulds  must  then  be  put  into  a  slow  oven,  and  left in  it  for  twenty-four  hours,  or  longer,  if  the  pulp  is  not  sullicicntly  dried  to  turn  out  of  the  moulds,  or  to  cut 
into  rings  and  circles,  or  into  stringlets  by  wliich  knots  may  be  formed. 

6476.  Apricot  paste.  Boll  a  dozen  ripe  apricots  for  two  or  three  minutes,  p,iss  them  through  a  hair  sieve, 
and  reduce  the  pulp  they  render,  by  boiling  it  for  some  time  before  adding  the  syrup  to  it.  Reniombcr,  it 
must  be  stirred  the  whole  time.  For  every  pound  of  pulp  weigh  h.ilf  a  pound  of  sugar,  which  must  be 
clixrifiert  and  boiled  to  "  a  feather  "  (sec  "  Preserving  by  -Syrup,"  Book  X.  Chap.  IV.  Sect.  VIII.)  before 
the  pulp  is  added  to  it.  The  pulp  and  sugar  must  not  be  boiled  together  for  more  than  a  mmute,  when 
the  moulds  must  be  lilled  and  the  paste  dried,  as  before  directed,  in  a  slow  oven  for  twenty-four  hours. 
Wooden  moulds  lined  with  loose  paper  answer  the  best  for  these  p.istes.  When  the  paper  Is  to  be  taken  on, 
it  must  be  wetted  in  a  little  warm  water.  ,    ,     ,  j  ■ 

5477.  Clreengagc  paste.  —  Boil  greengages  to  a  jam  witlioul  sugar,  pass  them  through  the  sieve,  and  again 
reduce  them  in  the  preserving  pan  over  the  fire.    To  every  pound  of  pulp,  weigh  a  pound  of  sugar ;  clarify 
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i  It  and  boil  it  to  the  "  great  hall."  (See  "  Preserving  by  Syrup.")  Mix  the  pulp  with  it,  and  boil  both 
t  together  for  a  few  minutes,  when  it  may  be  poured  mto  moulds  or  on  plates,  and  dried  as  directed  for  otlier 

'  ̂'sm  Rasvbemi  and  strawberry  pastes.  —  These  fruits  may  both  be  made  into  pastes  by  the  same  means 
as'above  directed  in  regard  to  other  fruits.  More  sugar  is,  however,  requisite  to  make  them  harden  properly: about  a  pouud  and  a  quarter  to  a  pint  of  pulp  will  be  sufficient ;  and  after  clarifying  it,  both  are  boiled  for  a 1  short  time,  and  dried  as  before  directed.  ,  .      i  ,       .i.  • 

Every  fruit  paste  may  be  candied  by  adding  sifted  sugar  to  them,  and  continmng  to  keep  them  in  a  stove :  of  moderate  heat. 

SuBSECT.  3.  —  Fruits  in  Biscuit. 

.5479.  Biscuits  of  fruit  are  composed  of  the  pulp  of  scalded  fruit  -vcitli  sifted  sugar,  of 
•  -weight,  in  most  cases,  equal  to  that  of  the  pulp,  sometimes  greater.  When  mixed,  these 
i  ingredients  are  dried  in  the  oven,  the  heat  of  which  should  never  be  such  as  to  bake, 
i  instead  of  drying  them.  .  . 

5480.  Apricot  biscuits.  —  Peel  and  reduce  as  many  ripe  apricots  as  will  yield  one  pound 
I  of  pulp  ;  stir  in  a  pound  of  fine  loaf  sugar,  sifted,  and  boil  both  pulp  and  sugar  together 
!  for  about  a  quarter  of  an  hour  ;  then  pour  the  jam  thus  made  into  paper  cases,  or  drop  it 
1  on  paper  in  the  form  of  small  cakes,  and  dry  them  in  a  slow  oven  or  before  a  fire  for 
:  several  days,  turning  them  each  day.  Put  them  in  boxes  or  tins,  and  keep  them  dry  for 
■  -winter  use. 

5481.  Apple  biscuits.  —  Slightly  flavour  the  pulp  of  apples  with  essence  of  lemon  peel ;  mix  with  it  while 
•  w;u-m  its  weight  of  sifted  sugar,  and  drop  it  on  plates  or  into  paper  cases,  and  dry  it  in  a  slow  oven  for  several 

'  '''5482.  Raspberry  biscuits  Carefully  select  fine  raspberries,  and  clear  them  of  any  that  appear  too  ripe  or I  mouldy  ;  weigh  it,  before  reducing  it  to  a  pulp,  that  an  equal  quantity  of  sugar  may  be  added  to  it  when  it  is reduced.  When  the  raspberries  are  sufficiently  reduced,  take  them  off  the  fire,  and  mix  in  the  sugar,  finely 
pounded  and  sifted  ;  stir  it  in  till  it  is  dissolved ;  then  pour  the  paste  out  on  plates,  to  dry  it.  As  soon  as  the 
surface  at  the  top  is  dry,  cut  the  paste  into  cakes  of  different  forms  ;  turn  them,  and  continue  to  dry  them 
in  a  slow  oven  until  they  are  crisp.  Put  them  into  boxes  or  tin  cases,  and  keep  them  in  a  dry  place. 

Strawberry  biscuits  are  made  in  the  same  way. 

Sect.  II. 

LIQUID  CONFECTS. 

5483.  Iced  fruit  waters  are,  in  their  season,  very  agreeable  and  elegant  beverages  for 
evening  parties.  Either  currants,  cherries,  strawberries,  raspberries,  or  apples  may  be 
employed  for  this  purpose. 

5484.  Strawberry  water.  —  Take  a  pottle,  if  possible,  of  scarlet  strawberries,  on  account 
of  the  beautiful  colour  they  impart  to  the  syrup  ;  pick  them  carefully,  and  put  them  into 
three  pints  of  very  weak  syrup  ;  bruise  the  strawberries  in  it,  and  boil  them  up  ;  strain 
the  water  through  a  jelly-bag  without  any  pressure,  which  would  render  the  water  thick. 
Ice  the  water,  and  keep  it  in  a  cool  place  till  wanted. 

In  makiug  currant  and  cherry  waters,  a  stronger  syrup  will  be  required  than  for 
strawberries  :  the  taste  must  determine  the  requisite  strength  of  it. 
Orgeat  water.  —  Blanch  and  pound  rather  more  than  half  a  pound  of  sweet  almonds,  and  about  a 

dozen  of  bitter  ;  add  to  them  a  quart  of  weak  syrup,  with  as  much  orange-flower  water  iis  may  pleasantly 
flavour  the  w.iter.  Boil  these  together,  and  strain  off  the  water  through  the  jelly-bag,  or  tamis  ;  bottle  it, 
and  ice  it.    To  this  some  add  the  flavour  of  cinnamon  ;  others  that  of  brandy. 

Orange  water  Take  the  rinds  of  six  China  or.inges,  cut  them  into  small  shreds,  and  put  them  into 
two  quarts  of  boiling  water  ;  squeeze  the  juice  of  the  oranges  into  it ;  add  sugar  to  the  taste,  finely  sifted ; 
boil  all  together,  and  strain  the  water  through  the  jelly-bag  ;  bottle,  and  ice  it. 

5485.  Lemonade.  —  Pare  off  very  thin  the  rinds  of  twelve  lemons  ;  put  about  half  of 
these  parings  into  three  pints  of  hot  water,  and  cover  it  over  for  two  hours ;  squeeze  the 
juice  of  the  lemons  into  a  China  bowl,  and  add  to  it  a  pound  and  a  half  of  fine  sugar 
(pounded)  ;  add  to  this  the  water,  and  three  pints  of  milk,  boiling  hot  ;  pour  this  through 
a  jelly-bag,  and  continue  to  do  so  until  the  lemonade  is  perfectly  clear.  If  not  sufficiently 
flavoured  with  the  essence  of  the  peel,  a  few  drops  of  the  prepared  essence  of  lemon-peel 
should  be  added  ;  bottle  and  ice  it.  Lemonade  made  with  boiling  water  and  slices  of 
lemon,  together  with  sugar  enough  to  sweeten  it,  and  a  quarter  of  an  ounce  of  isinglass 
dissolved  in  it,  forms  an  agreeable  beverage,  and  is  made  with  less  trouble  than  that 
made  after  the  above  receipt.  It  requires  also  to  be  passed  through  the  jelly-bag,  and  to be  bottled  and  iced. 

Raspberry  vinegar —  Put  a  pound  of  fine  raspberries  into  a  China  bowl,  or  glass  dish  ;  and  pour  over 
them  a  quart  of  white  wine  vinegar.  The  next  d.iy  strain  the  liquor  from  the  raspberries,  and  pour  it 
over  nnotlicr  pound  of  fresh  fruit,  and  thus  increase  the  quantity  daily,  until  enough  juice  has  been  obtained. 
Let  it  be  remembered  that  the  juice  must  only  be  drained^  not  squeezed  from  the  fruit,  or  the  vinegar  will 
be  turbid.  'I'o  every  pint  of  the  juice  thus  obtained  weigh  a  pound  of  loaf  sugar  ;  break  it  Into  moderate- sized  lumps  ;  add  it  to  the  vinegar,  and  keep  stirring  it  at  intervals  until  it  is  dissolved.  Put  all  together 
into  a  stone  jar,  which  set  in  hot  water,  or  on  a  hot  hearth,  where  It  must  simmer  for  some  time,  must  bo 
skimmed,  when  cold,  bottled,  and  the  cork  closed  over  with  seaiing-wax  or  with  bladder. 

Mixed  with  iced  water,  this  vinegar  makes  a  very  agreeable  and  cooling  beverage. 
M86.  Capiitaire,  —  Take  seven  pounds  of  loaf  sugar,  one  pound  of  moist  sugar,  and  four  oggs,'  well 

beaten  ;  put  these  into  three  pints  of  water  ;  boil  it  up  two  separate  times ;  skim  it  cirefully  while  boiling ; 
add  to  it  a  quarter  of  a  pint  ol  orange-flower  water ;  strain  it  through  a  jolly-bag,  and  bottle  it  when  cold.  A 
spoonful  in  a  tumbler  of  cold  water  makes  a  pleasant  beverage. 
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COOKING  FOR  THE  ECONOMIST, 

Among  the  foregoing  receipts  ■will  be  found  many  which,  by  the  economist,  would 
be  considered  as  leading  to  a  prodigal  use  of  the  ingredients  composing  our  daily 
food  ;  and,  in  the  case  of  householders  of  small  income,  the  application  of  those  receipts 
could  not,  indeed,  be  otherwise  regarded.  Health  in  the  body,  and  comfort  in  the  spirits, 
to  be  sustained,  demand  a  daily  sufficiency  of  food,  properly  cooked.  A  single  joint,  well 
cooked  and  neatly  served,  ought,  to  persons  in  health,  to  afford  a  dinner  sufficiently 
nourishing  and  enjoyable  ;  but  when  this  can  be  varied  by  the  art  of  cooking,  without 
increasing  imprudently  the  expenditure,  there  can  be  no  objection  to  its  being  done  ;  on 
the  contrary,  it  is  only  co-operating  with  the  benevolent  intentions  of  nature,  to  render 
the  meals  of  those  who  earn  their  food  fully  relishing. 

Sometimes  the  situation  in  life  requires  not  only  economy,  but  something  of  style  to  be 
supported.  When  this  is  the  case,  a  really  good  cook  is  a  valuable  person  in  a  family  : 
she  will  know  how  to  turn  every  thing  to  account ;  how  to  produce  from  an  old  basis  a 
new  dish ;  and  how  to  serve  up  in  some  form  or  other  to-day  the  superabundance  of  the 
dinner  of  the  previous  day.  Ideas  and  suggestions  on  these  points  will  be  found  in  the 
present  chapter  :  they  are  offered  as  assistance  to  the  novice  in  domestic  economy,  but 
who,  in  following  them  up,  will  find  some  that  may  not  be  in  her  case  capable  of  appli- 

cation ;  some  that  must  be  modified  before  they  are  adopted,  others  that  must  be  improved 
upon. 

Sect.  I. 

butcher's  meat,  fish,  and  POIJLTKY. 

SuBSECT.  1. — Economy  in  the  Use  of  Butcher's  Meat. 
5487.  Of  beef  the  round  is,  in  large  families,  one  of  the  most  profitable  parts  :  it  is 

usually  boiled,  and,  like  most  of  the  boiling  parts  of  beef,  is  generally  sold  in  London  at  a 
penny  per  pound  less  than  the  roasting  joints. 

5488.  The  brisket  is  also  a  penny  a  pound  less  in  price  than  the  roasting  parts  :  it  is 
hot  so  economical  a  part  as  the  round,  having  more  bone  to  be  weighed  with  it,  and  more 
fat.  Where  there  are  children,  very  fat  joints  are  not  desirable,  being  often  disagreeable 
to  them,  and  sometimes  prejudicial,  especially  if  they  have  a  dislike  to  it.  This  joint 
also  requires  more  cooking  than  many  others  ;  that  is  to  say,  it  requires  a  double  allow- 

ance of  time  to  be  given  for  boiling  it :  it  will,  when  served,  be  hard  and  scarcely 
digestible  if  no  more  time  be  allowed  to  boil  it  than  that  which  is  sufficient  for  other 
joints  and  meats.  When  stewed  it  is  excellent ;  and  when  cooked  fresh  (Ji.  e.  unsalted), 
an  excellent  stock  for  soup  may  be  extracted  from  it,  and  yet  the  meat  will  serve  as  well 
for  dinner. 

5489.  Tlie  edgebone,  or  aitchbone,  is  not  considered  to  be  a  very  economical  joint,  the 
bone  being  large  in  proportion  to  the  meat ;  but  the  greater  part  of  it,  at  least,  is  as  good 
as  that  of  any  prime  part.    It  sells  at  a  penny  a  pound  less  than  roasting  joints. 

5490.  The  rump  is  the  part  of  which  the  London  butcher  makes  great  profit,  by  selling 
it  in  the  form  of  steaks.  In  the  country,  as  there  is  not  an  equal  demand  for  steaks,  the 
whole  of  it  may  be  purchased  as  a  joint,  and  at  the  price  of  other  prime  parts.  It  may 
be  turned  to  good  account  in  producing  many  excellent  dishes.  If  salted,  it  is  simply 
boiled  ;  if  used  unsalted,  it  is  usually  stewed. 

549 1.  The  veiny  piece  is  sold  at  a  low  price  per  pound ;  but  if  hung  for  a  day  or  two,  it 

is  very  good  and  "very  profitable.  AVTiere  there  are  a  number  of  servants  and  children  to have  an  early  dinner,  this  part  of  beef  will  be  found  desirable. 
5492.  From  the  leg  and  shin  excellent  stock  for  soup  may  be  drawn  ;  and,  if  not  reduced 

too  much,  the  meat  taken  from  the  bones  may  be  served  as  a  stew  with  vegetables  ;  or  it 

may  be  seasoned,  pounded  with  butter,  and  potted  ;  or  chopped  very  fine,  and  seasoned 

with  herbs,  and  bound  together  by  egg  and  bread-crumbs  :  it  may  be  ft-ied  in  balls  or  in 
the  form  of  large  eggs,  and  served  with  a  gravy  made  with  a  few  spoonfuls  of  the  soup. 

5493.  OfhiSfan  ox  cheek  excellent  soup  may  be  made  :  the  meat,  when  taken  from 
the  bones,  may  be  served  as  a  stew. 
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5494.  Boasting  parts  of  beef  are  the  sirloin  and  ribs,  and  these  bear  in  all  places  the 

hi'^hest  price.  The  most  profitable  of  these  two  joints  at  a  family  table  is  the  ribs.  The 
bones,  if  removed  from  the  beef  before  it  is  roasted,  will  assist  in  forming  the  basis  of  a 

soup. '  When  boned,  the  meat  of  the  ribs  is  often  rolled  up,  tied  with  strings,  and  roasted; and  this  is  the  best  way  of  using  it,  as  it  enables  the  carver  to  distribute  equally  the 

upper  part  of  the  meat  with  the  more  skinny  and  fatter  parts  at  the  lower  end  of  the bones. 

.5495.  Of  mutton  the  leg  and  haunch  are  the  most  profitable  joints,  although  m  price 

higher  than  the  shoulder  or  neck.  But  these  last  joints  are  sold  at  a  less  price  per  pound than  others. 
Tlie  loin  and  saddle  (the  two  loins  not  separated)  are  expensive  jomts,  not  m  price  only, 

but  in  the  great  proportion  of  fat  and  bone  belonging  to  them.  They  are  considered  to  be 
prime  parts. 

5496.  Lamb.  —  The  AM  quarter  is  more  advantageous  in  use  than  the /ore,  but  can 

scarcely  be  regarded  as  an  economical  part.  In  hot  weather,  and  in  a  small  family,  the 
joints  which  the  quarters  form,  when  divided,  are  of  so  convenient  a  size  as  to  render  them 
much  in  request.  j  »   ?  • 

5497.  Of  veal,  the  leg,  from  which  the  fillet  is  taken,  the  shoulder,  the  neck,  and  the  loin, 
are  all  in  turn  serviceable  in  a  family.  When  the  leg  is  purchased  altogether,  without 

dividing  the  knuckle  from  it,  the  butcher  usually  considerably  remits  the  price.  In 
summer  he  is  often  willing  to  sell  the  leg  altogether  at  twopence  per  pound  less  than  he 
would  sell  the  fillet  alone. 

SuBSECT.  2. — Econmnij  in  the  Use  of  Poultry,  Game,  and  Fish. 

5498.  Poultry  and  game  can  only  be  considered  as  economical  provisions  in  certain 
country  districts.  In  town  they  are  generally  too  dear  to  be  often  purchased  by  those 
who  are  obliged  to  study  economy,  and  it  may  be  well  to  remember,  that,  although  useful 

as  food  for  invalids,  being  light  and  not  as  stimulating  as  butcher's  meat,  these  delicacies of  the  table  are  of  less  value  in  a  family  than  the  more  substantial  joints  from  the  shambles. 
They  are  delicacies,  but  not  essentials.  Most  of  them  require  expensive  gravies  and  sauces 
to  render  them  agreeable  as  food. 

5499.  Fish  may  be  occasionally  useful  in  giving  variety  to  the  family  table,  but  in 
London,  except  it  be  the  most  common  kinds  of  fish,  it  cannot  be  regarded  as  amongst 
economical  articles  of  food.  It  is  not  sufficiently  nourishing  to  be  employed  as  a  substitute 
for  animal  food ;  and  if  it  cannot  be  brought  to  table  as  a  substitute,  it  is  then  a  super- 

numerary dish,  one  that  may  be  dispensed  with,  but  which,  when  served,  possess  little  in 
their  flavour  to  recommend  them  unless  accompanied  with  good  and  expensive  sauces. 
In  many  maritime  districts  there  is,  it  is  true,  such  an  abundance  of  fish,  fresh,  salted, 
and  dried,  as  to  render  it  the  chief  food  of  the  immediate  neighbourhood. 

SuBSECT.  3.  —  Hot  Dishes  prepared  from  cold  Provisions. 

5500.  Cold  meat  goes  further  in  use  than  hot  meat,  and  by  many  persons  it  is  preferred 
to  the  dishes  prepared  from  them.  But  others,  especially  the  aged,  are  better  satisfied 
■when  the  cold  provisions  are  formed  into  warm  and  savoury  hashes,  minces,  or  ragouts. 
When  the  appetite  begins  to  decline  from  the  debility  of  increasing  years,  it  is  very  de- 

sirable to  tempt  it  by  any  of  the  wholesome  arts  of  cookery.  By  such  means  as  are  here 

about  to  be  suggested,  with  very  little  additional  expense,  one  day's  dinner  may  supply 
two  or  more  dishes  for  that  of  the  succeeding  day. 

Roasted  beef  may  be  warmed  again  as,  1.  Lobscous  ;  2.  Fodovies  ;  3.  Olives  ;  4.  Fried  (as  Staffordshire 
beef  steaks) ;  5.  Collops  (with  eschalot  or  walnut-pickle) ;  6.  Hashed  and  prepared  like  haricot  mutton  (with 
carrotfl,  turnips,  and  onions) ;  7.  Slices  put  into  a  pie-dish  with  a  gravy,  antfseasoning  of  eschalots  and  pepper, 
then  covered  over  with  a  coating  of  mashed  potatoes,  and  baked  before  the  fire.  The  fat  of  the  inside  of^  cold sirloin  will  make  an  excellent  pie  or  pudding  crust ;  the  bones  well  stewed  with  peas  and  onions,  .ind  seasoned 
with  pepper  and  salt,  form  sufiicient  stock  for  old  pea  soup. 

.'■'.'jOl.  Cold  boUfd  beef,  1.  Minced  and  warmed  up  in  fresh  beef  gr.ivy  (flavoured  with  eschalot  or  onion) ; 2.  Potted  ;  3.  Fried  with  cabbage  (bul)ble  and  squeak)  ;  4.  Fried  with  a  casserole  of  mashed  potatoes.  The 
water  in  which  beef  has  been  boiled,  If  not  extremely  salt,  may  serve  as  the  stock  of  pea  or  carrot  soup. 

.V)02.  Veal  m.ay  be  re-cooked,  I.  In  thin  slices  with  white  sauce  ;  2.  Fried  as  cutlets  (with  egg  and  bread- 
crumbs);  3.  As  a  ragout  (with  green  peas)  ;  4.  As  currie  (with  rice) ;  5.  Made  into  rissoles  with  grated  ham  ; 

().  Patties  with  ham  or  oysters. 
hfyi}^.  Catfs  head,  boiled,  makes  an  excellent  hash  ;  the  gravy  may  be  nrocured  by  reducing  the  liquor  in 

which  it  was  boiled.    It  is  sometimes  eaten  cold  with  vinegar  and  mustnra,  like  brawn. 
.^r)04.  Coid  mutton  m.ay  bo  hashed  in  several  ways  :  1.  It  may  be  cook(?d  like  venison  (with  red  wine  and 

sweet  sauce)  ;  2.  It  may  be  simplj'  hashed,  and  flavoured  with  mushroom  catsup  ;  3.  It  may  be  made  into  ha- 
ricot with  vegetables  ;  4.  Fried  with  egg  .and  bread-crumbs,  and  served  with  a  made  mutton  gravy  ;  B.  Broiled, 

'  and  served  on  a  rock  of  mjished  potatoes. 
."iSOS.  Cold  lamb  may  be,_l .  Fried,  and  put  into  a  hot  stew  of  cucumbers  for  a  short  time  previous  to  serving  ; 2.  Fried  with  epg  an<l  bread-crumbs  and  chopped  parsh-y,  garnished  also  witli  sprigs  of  crisp  parsley. 
Chops  from  cold  loin  may  be  fried  and  served  on  a  dish  of  spinacli. 

Pork,  of  eold  leg  or  loin,  in  slices  or  chops,  will  be  excellent  nicely  fried  In  butler  and  surrounded  with 
a  thick  pucee  of  apples.  Pea  soup  may  be  made  of  the  liquor  In  which  a  leg  has  been  boiled,  If  not  too salt. 
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.1.507.  Cold  poultry.  —  Turkey,  which  has  been  either  boiled  or  roasted,  may  be  again  served,  by  nulllni?  the lleshy  parts  from  the  bones,  which  must  be  warmed  in  a  gravy  made  with  the  bones  and  carcase  of  the  turkev and  thickened  with  cream  :  the  legs,  pinion,  and  gizz-ird  should  be  highly  deviled,  broiled,  and  laid  on  the top  ol  the  Hot  mince.  Cold  fowls  may  he  made  into  a  good  currie,  and  served  with  a  turban  of  rice.  Cold goose  or  duck,  cut  up  and  hashed  in  a  good  beef  gravy,  makes  a  very  good  entree  or  remove.  Prum  game  mav be  m.ide  hashes,  salpipons,  eminces  ;  and  it  may  be  potted. 
5508.  Fish.  — Cold  salmon  or  mackerel  may  be  broiled  or  put  into  a  pickle  prepared  witli  vinegar,  diluted witli  some  of  the  liquor  in  which  the  fish  had  been  boiled,  and  seasoned  with  black  peppercorns.  Cold  cod fish  m.iy  be  spiced  and  potted,  or  made  into  currie. 
Cold  vegetables.  —  1 .  Potatoes  may  be  fried  in  slices,  and  used  as  garnish  to  beef  or  mutton  :  2.  Mashed  and fried  with  beef  or  mutton  ;  3.  Mashed  ,md  mfide  into  a  crust  with  theyoik  of  eggs  and  some  butter  ;  i.  Made into  casseroles  for  ragout  or  minces ;  5.  Made  warm  with  gravy  and  passed  through  a  coarse  sieve,  or  cullender. Carrots,  turnips,  and  cabbages  may  be  warmed  separately,  or  mingled  in  moulds,  to  be  turned  out  when  the dinner  is  served. 
5509.  The  dripping  of  roast  meats  may  be  used  instead  of  butter  in  the  pastry  of  meat  pies,  for  frying  fish, fritters,  and  pancakes. 
Top  pot  may  be  used  as  butter  to  thicken  gravies,  when  mixed  with  flour. 
Cold  melted  butter  may  be  warmed  by  putting  the  jar  or  tureen  containing  it  into  boiling  water  and  covering 

it  over,  except  when  it  requires  to  be  stirred  or  shook  up. 
Eggs  which  have  been  boiled  may  be  again  made  hot  by  putting  them  into  abasin  of  hot  water,  and  covering them  over  for  five  minutes. 

SlTBSECT.  4. 

BILLS  OF  FARE  FOR  FAMILY  DINNERS; 

Number  in  Party  from  10  to  12, 

I. 
First  Course,  Second  Course. 

Soup 
Batter  pudding 

(Remove  —  Boiled  calfs  head) 

Potatoes Parsley  and 
butter 

Horseradish 

Tongue  and brains 
Devonshire 

cream Sweet  sauce 

Tureen  of 

Cheesecakei 

sauce 
Spanish sugar Rice 

Bacon Greens fritters blancmange 
Roast  beef 

Apple  tart 

Estimate  of  the  above. 
s.  d. 

Soup  made  from  beef  bones  with  vegetables, 
6rf.  per  quart      .  .  .  .10 

Cairs  head  (with  the  skin  on)  .  .40 
2  lbs.  of  bacon,  at  8d.  per  pound  .  .14 
10  lbs.  of  beef,  at  9rf.  per  lb.  .  .76 
Potatoes,  3rf. ;  greens,  Id. ;  parsley  and  horse- 

radish, 3d.         .  .  .  -  0  8 

s.  a. 
Pudding  (milk,  "24. ;  eggs,  Zd. ;  flour,  \d. ;  salt, butter,  &c.,  2d.) .  .  .  .08 
Devonshire  cream,  \s.  6d. ;  rice  blancmange, 

6d.       .  .  .  .  .20 
Spanish  fritters,  4(f. ;  cheesecakes,  6(f.  .   0  10 
Apple  tart  .  .  .  .10 Total    .  19*. 

n. 
First  Course.  Second  Course, 

(Remove 
Mashed 
potatoes 

Soup 

—  CalTs  head,  brained) 

Lobscoui 
PuflTt 

Rice  pudding 
Slices  of 

fried  batter 
pudding 

Fried  bacon 
and  poached 

eggs 

Stewed 
onions 

Roast  neck 
of  mutton 

Jelly,  in shapes 

Apple  tart and  custard 

Baked  currants, 
with  leaves of  pastry 

t.  d. 

Soup  made  of  the  liquor  in  which  the  calf's head  had  been  boiled  the  day  before,  vegeta- 
bles, &c.  .  .  .  .06 

Hashed  head,  gravies,  &c.   .  ■  .06 
Mutton,  5J  lbs.,  at  7}d.  per  lb.          .  .36 Lobscous  made  of  cold  roast  beef,  potatoes, 

miions,  &c.        .  .  .  .06 
3  stewed  onions,  2d.  each     .  .  .06 
Kggs,  Gd.  (bacon  taken  from  that  in  use  the 

previous  day)     .  .  .04 

s.  d. 
Mashed  potatoes    .  .  .  .04 
Rice  pudding        .  .  .  .06 
Apple  tart  and  custard  (the  remains  of  yester- 

day's dinner  put  together)  .  .  — Pufli        .            .            .           .  .  — 
Slices  of  fried  batter  pudding  (the  remains  of 
yesterday's  dinner)  .  .  .  — 

Jelly,  in  mould      .  .  .  .  — 
Baked  fruit,  with  pastry  leaflets        .  .   0  10 ToUl   .   7*.  5d. 
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First  Course. Second  Course. 

Pea  soup Fried  rice  pudding 

(Remove 
Spinach 

with  gravy 

—  Boiled  knuckle  of  veal  ) 

CalPs  head 
hash 

Tartlets 
Custard 

and  stewed 

apples Piece  of 
bam 

Scolloped 

potatoes Mutton  haricot 

Lemon  cream 

French  tart 

Cheesecakes 

Estimate. 

s.  d. 
Pea  soup  made  from  roast  beef  bones  and 

fresh  vegetables  .  .  .  .06 
Knuckle  of  veal,  7  lbs.,  at  6d.  per  lb.  .  .36 
Remains  of  yesterday's  mutton  (haricot)  .  0  4 
Cairs  head  hash  (remains  from  preceding  day's hash,  with  fresh  gravy)    .  .  .04 
Spinach  and  gravy  .  .  .  .06 

Ham,  3  lbs.,  at  iOd.  per  lb.  . 
Potatoes  .... 
Fried  pudding  (left  the  preceding  day) French  tart 
Tartlets  and  cheesecakes 
Stewed  apples  (with  custard) Total   .    lOj.  \0d. 

I.  d. 2  6 

0  2 

1  0 

1  0 1  0 

IV. 

First  Course. Second  Course. 

White  soup 

(Remove  —  Rabbits) Maccaronl  pudding 
Mashed 
potatoes 

Fried  veal 
in  dice Fritters Preserves 

Curled 
bacon. 

Boiled  brisket 
of  beef 

Carrots. 

Jelly 

Plum  tart 
Puffs 

Estimate. 

White  soup  made  of  the  liquor  in  which  the 
knuckle  of  veal  was  boiled  the  previous  day  . Rabbits  ..... 

Fried  veal,  cut  in  dice  (remains  of  the  knuckle) 
Curled  bacon,  1  lb.  . 
Brisket  of  beef,  10  lbs.,  al  ̂ d.  per  lb. 

J.  d. 
Potatoes  and  carrots 
Maccaronl  pudding 
Fruit  tart  . 
Fritters,  6d.,  and  puffs,  &d. Preserves  and  jelly 

Total  . 14i.  2d. 

s.  d. 

0  5 

First  Course. Second  Course. 
Soup 

(Remove — Boiled  fowl) 
Beef 

Bacon                                   baked  with 
potatoes 

Jelly 

In  glasses 

College  pudding 

Puffs 

Fish Stewed  apples 

(Remove  —  Roast  mutton) 

Estimate. 
t.  d. 

Soup  made  of  the  liquor  reduced,  in  which  the 
last  day's  beef  was  boiled,  and  with  vege- tables   .  .  .  .  .06 

Fowl,  with  parsley  and  butter           .  .84 
Fish  (salmon),  3  lbs.,  at  Ij.  Gd.  per  lb.  .46 
Leg  of  mutton,  8  lbs.,  at  8d,  per  lb.   .  .54 
Bacon,  2  lbs.,  at  8</.  per  lb.  (beef  with  mashed 

potatoes)           .           .           .  .18 

College  pudding Stewed  apples 
Jelly,  left  the  day  before,  put  in  glasses 
Puffs,  left  preceding  day 
Vegetables  on  side  table Total       16*.  Gd. 

t.d. 0  10 

0  6 

0  8 
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VI. First  Course. Second  Course. 
Soup 

r  rule  pUuulllg 
( Remove  —  Hashed  mutton) Stewed Custards 

Potatoes  Spinach 
apples 

Roast  beef Maccaroni 

Soup  (left  preceding  day),  fresh  vegetables boiled  in  it         .  . 
Haslied  mutton  (prepared  from  cold  mutton  of 
the  preceding  day's  dinner),  catsup,  and vegetables  .... 

Roast  beef,  10  lbs.,  at  8ii.  per  lb. 
Vegetables  .... 

Estimate, 
s.  d. 

0  4 
Fruit  pudding       .  .  .  . 
Maccaroni  (cheese  grated  from  pieces  which 
would  not  do  for  the  table) 

Stewed  apples  (left  the  day  before)  . 
Custards  .  .  .  .  . Total    .   I U.  Id. 

t.  d. 0  9 

1  0 

1~0 

1st  day 
2d  day 
3d  day 
4  th  day 

SIX  DINNEOS  FOR  A  FAMILY  PARTY  CONSISTING  OF  TWELVE  INDIVIDUALS. 
«.  d. 
19  0 

7  -5 
10  10 
14  3 

5th  day 
6th  day 

Total  £3  19».  Id. 

s.  d. 1(!  6 
II  1 

Sect.  II. 

RECEIPTS  FOR  COOKING  COLD  PROVISIONS. 

StJBSECT.  1.  — Modes  of  cooking  cold  Butcher's  Meat. 
5510.  Minced  beef.  —  Cut  into  small  dice  remains  of  cold  beef;  any  gravy  reserved  from  it  on  the  first  day 

of  its  being  served  should  be  put  in  the  stew-pan  w  ith  the  addition  of  warm  w.iter,  some  mace,  sliced  eschalot, 
salt,  and  black  pepper.  Let  the  whole  simmer  gently  for  an  hour.  few  minutes  before  it  Is  served,  take 
out  the  meat  and  dish  It ;  add  to  the  gravy  some  walnut  catsup,  .and  a  little  lemon  juice  or  walnut  pickle. 
Boil  up  the  gravy  once  more,  and  when  hot,  pour  it  over  the  meat.    Serve  it  with  bread  sippets. 

551 1 .  Cold  roast  beef  ( with  mashed  potatoes).  —  Mash  some  potatoes  witli  hot  milk,  the  yolk  of  an  egg,  some 
butter  and  salt.  Slice  the  cold  beef  and  lay  it  at  the  bottom  of  a  pie  dish,  adding  to  it  some  sliced  eschalot, 
pepper,  salt,  and  a  little  beef  gravy ;  cover  the  whole  with  a  thick  paste  of  potatoes,  making  the  crust  to  rise  in 
the  centre  above  the  edges  of  the  dish.  Score  the  potato  crust  with  the  point  of  a  knife  in  squares  of  equal 
sizes.  Put  the  dish  before  the  fire  in  a  Dutch  oven,  and  brown  it  on  all  sides  :  by  the  time  it  is  coloured,  the 
meat  and  potatoes  will  be  sufficiently  done. 

5512.  Bubble  and  squeak  Cut  into  pieces,  convenient  for  frying,  cold  roast  or  boiled  beef;  pepper,  salt, 
and  fry  them  ;  when  done  lay  them  on  a  hot  drainer,  and  while  the  meat  is  draining  from  the  fat  used  in 
frying  them,  have  in  readiness  a  cabbage  already  boiled  in  two  waters ;  chop  it  small,  and  put  it  in  the  frying 
pan  with  some  butter,  add  a  little  pepper  and  salt,  and  keep  stirring  it,  that  all  of  it  may  be  equally  done. 
When  taken  from  the  fire,  sprinkle  over  the  cabbage  a  very  little  vinegar,  only  enough  to  give  it  a  slight  acid 
taste.   Place  the  cabbage  in  the  centre  of  the  dish,  and  arrange  the  slices  of  meat  neatly  round  it. 

5513.  Lobscous.  —  Mince,  not  too.  finely,  some  cold  roast  beef  or  mutton.  Chop  the  bones  and  put  them 
into  a  saucepan  with  six  potatoes  peeled  and  sliced,  one  onion  also  sliced,  some  pepper  and  salt ;  of  these  make 
a  gravy.  When  the  potatoes  are  completely  incorporated  with  the  gravy,  take  out  the  bones,  and  put  in  the 
meiit ;  stew  the  whole  together  for  an  hour  before  it  is  to  be  served. 

5514.  Be^ rissoles.  —  Slince  and  season  cold  beef,  and  flavour  it  with  mushroom  or  walnut  catsup.  Make 
of  beef  dripping  a  very  thin  paste,  roll  it  out  in  thin  pieces  about  four  inches  square  ;  enclose  in  each  piece 
some  of  the  mince,  in  the  same  way  as  for  puffs,  cutting  each  neatly  all  round  j  fry  them  in  dripping  of  a  very 
light  brown.    The  paste  can  scarcely  be  rolled  out  too  thin. 

5515.  Minced  veal  Cut  veal  from  the  fillet  or  shoulder  into  very  small  dice  ;  put  it  into  veal  or  mutton 
broth  witli  a  little  mace,  white  pepper,  salt,  some  lemon  peel  grated,  and  a  table-spoonful  of  musliroom  cat- 

sup or  mushroom  powder,  rubbed  smooth  into  the  gravy.  Take  out  some  of  the  gravy  when  nearly  done, 
and  when  cool  enough  thicken  it  with  flour,  cream,  and  a  little  butter  ;  boil  it  up  with  the  rest  of  the  gravy, 
and  pour  it  over  the  meat  when  done.  Garnish  with  bread  sippets.  A  little  lemon-juice  added  to  the  gravy 
Improves  its  flavour. 

5510.  Cold  veal  dressed  with  white  sauce  Boil  milk  or  cream  with  a  thickening  of  flour  and  butter  ;  put 
into  it  tliin  slices  of  cold  veal,  and  simmer  it  in  the  gravy  till  it  is  made  hot  without  lx)iling.  When  nearly 
done  beat  up  the  yolk  of  an  egg,  with  a  little  .ancho\'j'  and  white  sauce  ;  pour  it  gently  to  the  rest,  stirring 
It  all  the  time  ;  simmer  again  tlie  whole  together,  and  serve  It  with  sippets  of  bread  and  curled  bacon  altcr- 

•5517.  ycal  rissoles  Mince  and  pound  veal  extremely  fine  ;  grate  into  it  some  remains  of  cooked  ham. 
Mix  these  well  together  with  a  white  sauce  flavoured  with  mushrooms;  form  this  mixture  into  balls,  and 
enclose  each  in  pastry.    Fry  them  in  butter  of  a  nice  brown. 

The  same  mince  may  bo  fried  in  balls  without  pastry,  being  first  cemented  together  -with  egg  and  bread- 
Mutton  hashed.  —  C»t  cold  mutton  into  thin  slices,  fat  and  lean  together;  m.ike  gr.ivy  with  the 

bones  whence  the  meat  has  been  taken,  boiling  them  long  enough  in  w.itcr,  with  onion,  pepper,  .mdsalt ;  strain 
the  gravy,  and  warm,  but  not  boil  the  nuitton  in  It.  Then  take  out  some  of  the  gravy  to  thicken  it  with  flour 
and  butter,  and  flavour  it  with  mushroom  catsup.  Pour  in  the  tliickening  and  boil  it  up,  having  before  taken 
out  the  meat,  and  placed  it  neatly  on  the  dish  in  wliich  it  is  to  go  to  the  table.  I'our  over  it  the  boiling  gravy, and  add  sippets  of  bre.id.  .  ,     „  , 

.5519.  Cold  lamb.  —  Fry  slices  or  chops  of  lamb  m  butter  till  thoy  .ire  slightly  browned.  Serve  them  on  a 
puree  of  cucumbers,  or  on  a  dish  of  spinach  ;  or  dip  the  slices  in  bread  crumbs,  chopped  par.Mey,  and  yolk  of 
egg  ;  some  grated  lemon-pcel  and  a  little  nutmeg  may  be  added.  Fry  them,  and  pour  a  little  nice  gravy  over them  when  served. 



•  Chap.  II. COOKING  FOR  THE  INVALID. 943 

5520.  Cold  pork  Slices  of  cold  pork,  fried  and  laid  on  apple  sauce,  form  an  excellent  side  or  corner  dish. 
I  Boiled  pork  may  :Uso  be  made  into  rissoles,  minced  very  fine  like  sausage  meat,  and  seasoned  sufficiently,  but t  not  over  much. 

SuBSECT.  2.  —  Cooking  cold  Poultry  and  Game. 

5521.  CoM/owl  (made  into  fricasslt')  Cut  up  a  cold  boiled  or  roasted  fowl;  put  it  into  a  stew-pan  with  a 
r  pounded  bitter  almond,  a  little  mace,  grated  lemon  peel,  and  white  pepper  and  salt ;  cover  it  with  warm 
V  water  or  with  broth  of  boiled  (owl,  and  put  on  the  saucepan  cover  ;  set  the  saucepan  near  the  fire  to  simmer 
;  for  half  an  hour.  When  near  the  time  of  serving,  thicken  some  of  the  gravy  with  flour  and  butter,  and  with 
t  cream  or  with  the  yolk  of  an  egg  ;  make  it  hot,  pour  it  over  the  meat,  and  serve  with  sippets  and  curled 
t  bacon.  If  the  gravy  be  suffered  to  boil  after  the  cream  or  egg  has  been  added,  it  will  probably  curdle  the 
j  gravy.   Whenever  it  begins  to  boil,  it  should  be  taken  off  the  fire. 

Cold  fowl  may  be  served  with  a  salpi<;on  or  eraince  put  within  it.   (See  "  French  Cooking  Receipts.") 
5522.  Cold  rabbit  Dress  cold  rabbit  the  same  as  cold  fowl,  either  as  a  fricassee,  a  currie,  or  a  salpigon. 
5523.  Cold  hare  may  be  hashed  with  good  beef  gra\'y,  and  served  with  currant  jelly  sauce. 

SuBSECT,  3.  —  Warming  up  cold  Fish. 
5524.  Salmon  and  mackarel.  —  When  brought  from  table,  any  remains  of  salmon  or  mackarel  should  be 

^soused  in  a  pickle,  made  with  some  of  the  water  in  which  the  fish  had  been  boiled,  and  with  vinegar  and 
tblack  peppercorns.  By  this  means  the  fish  may  be  kept,  if  requisite,  for  several  days,  and  is  then  relished 
hby  those  who  eat  suppers. 

5525.  Cod  The  remains  of  this  fish  may  be  employed  as  the  basis  of  a  currie ;  or  it  may  be  put  into  a 
ddish,  and  with  bread-crumbs,  butter,  and  eggs,  it  may  be  made  brown,  and  serve  as  a  corner  or  flank  dish  the 
s  second  day. 

S0BSECT.  4.  —  Warming  up  Vegetables  left  at  Table. 
.5526.  Cold  potatoes  fried,  cut  into  thin  slices,  floured,  salted,  and  fried  in  butter,  make  an  excellent  and 

rrelishing  dish,  to  be  eaten  either  alone  or  with  any  insipid  meats. 
S527.  Cold  potatoes  scollopped.  —  Bruise  cold  potatoes  in  a  mortar  or  potato  bowl.  Beat  well  the  yolk  of 

lan  egg,  and  mix  it  with  warm  milk,  with  some  salt,  and  a  small  lump  of  butter  ;  rub  the  potatoes  perfectly 
>smooth,  and  incorporate  this  mixture  with  them;  put  it  into  a  scollop  shell,  score  it  over  the  surface,  and  put uon  it  some  small  bits  of  butter  ;  brown  it  in  a  Dutch  oven  or  with  a  salamander. 

6528.  Mashed  potatoes  and  spinach  or  cabbage — Moisten  cold  mashed  potatoes  with  a  little  white  sauce  • 
Intake  cold  cabbage  or  spinach,  and  chop  either  one  very  finely.  Moisten  them  with  a  brown  gravy.  Fill  a  tin 
nmould  with  layers  of  potatoes  and  cabbage ;  cover  the  top  and  put  it  into  a  stew-pan  of  boiling  water.  Let  it 
rremain  long  enough  to  warm  the  vegetables  ;  then  turn  the  vegetables  out  and  serve  them.  This  might  be 
pprepared  by  boiling  the  vegetables  separately,  and  merely  |)utting  them  into  the  mould  in  layers,  to  be  turned 
oout  when  wanted.    It  forms  a  very  pretty  dish  for  an  entree. 

5529.  Carrots  and  turnips  mat/  be  added  to  soups,  if  they  have  not  been  mixed  with  other  gravies,  or swarmed  up  separately,  and  put  mto  moulds  in  layers  ;  they  may  be  turned  out,  and  served  the  same  as  the I  potatoes  and  cabbage  described  above. 

SuBSECT.  5.  —  Cold  sweet  Dishes. 

5530.  Cold  rice  pudding.  — Over  cold  rice  pudding  pour  a  custard,  and  add  a  few  lumps  of  jelly  or  pre- sserved  fruit.    Remember  to  remove  the  baked  coating  of  the  pudding  before  the  custard  is  poured  over  it 5531 .  Apple  tart.  —  Cut  into  triangular  pieces  the  remains  of  a  cold  apple  tart ;  arrange  the  pieces  around tihe  sides  ot  a  glass  or  china  bowl,  and  leave  space  in  the  centre  for  a  custard  to  be  poured  in. 5532.  Cold  plum  pudding.  —  Cut  into  thin  round  slices  cold  plum  pudding  and  fry  them  in  butter  Fry 
lalso  Spanish  fritters  (see  "  Receipts")  and  place  them  high  in  the  centre  of  the  dish,  and  the  fried  pudding  ail r  round  the  heaped-up  fritters.   Powder  all  with  lump  sugar,  and  serve  with  wine  sauce  in  a  tureen Any  kinds  of  jellies  and  blancmanges  may  be,  if  broken  into,  dissolved  over  the  fire,  and  put  into  fresh iranoulds  to  be  turned  out  for  another  day's  dinner. 

CHAP.  n. 

COOIONG  FOR  THE  INVAXID. 

Sect.  I. 

GENERAL  OBSERVATIONS. 

5533.  Some  apology  may  be  considered  requisite  for  introducing  among  the  receipts  of 
ccookery  for  the  sick  and  convalescent  many  which  medical  opinion  and  practice  in  the 
rpresent  day  have  brought  into  comparative  disuse.  The  receipts  for  making  animal 
itelhes  are  of  this  number.  Formerly  calf's  foot  jelly  was  administered  as  the  prop  of  the Life  of  a  debilitated  convalescent ;  now  it  is  almost  as  universally  rejected,  as  conveying liittle  nourishment,  or,  if  given,  as  the  medium  only  for  wine  or  other  cordials,  not  as  a  re- ■titorative  in  itself 

5534.  On  the  receipts  for  caudle  some  remarks  must  also  be  made.  This  was  formerly 
-lonsidered  as  indispensable  in  the  lying-in  room.  Now  it  is  seldom  or  ever  admitted :nto  It.  Of  such  cases  the  treatment  of  the  present  day  forbids  all  heating  diet  for  at  least 
the  first  fortnight,  and  by  that  time,  the  necessity  for  liquid  food  no  longer  existin"-  in 
I'.he  same  degree  as  at  first,  the  patient  in  all  general  cases  is  beginning  to  return  tocher isual  mode  of  living.    Perhaps  in  cases  of  extreme  debility  this  species  of  nourishment 
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may  be  requisite,  and  especially  to  patients  among  the  laborious  poor.  The  physician  is 
often  obliged  to  reduce  his  opulent  patients,  whose  usual  diet  is  full  and  stimulating  ;  but he  finds  the  opposite  course  must  be  pursued  to  restore  those  to  health  whose  lives  have 
been  laborious  and  diet  spare.  Their  systems,  when  brought  down  by  sickness,  generally stand  in  need  of  every  prop  that  can  be  safely  administered.  In  the  use  of  caudle  it  may 
be  safely  and  properly  giyen  to  the  poor  lying-in  woman,  while  to  the  affluent  it  may  be 
equally  prejudicial.  But  while  there  are  cases  in  which  it  may  be  useful,  it  is  requisite 
that  the  mode  of  preparing  it  should  not  be  overlooked  in  a  work  intended  for  general reference. 

5535.  Many  receipts  fur  simple  beverages  have  been  given  in  Book  VIII.  Chap.  IX.  In 
a  family,  sickness  is  sometimes  long  absent,  and  when  it  does  come,  the  variety  of beverages  with  which  it  may  be  permitted  to  alleviate  the  thirst  of  an  invalid  is  either  for- 

gotten or  unknown ;  and  as  the  memory  of  the  nurse  may  not  be  able  at  the  moment  to 
suggest  the  requisite  variety,  an  enumeration  here  may  be  useful.  The  most  usual,  toast 
and  water,  and  barley-water,  have  been  described  in  page  692. 

Sect.  II. 

SIMPLE  BEVEKAGES  FOR  THE  8ICK. 

5536.  Lemon  water.  —  Cut  into  an  earthen  teapot,  or  a  covered  jug,  two  or  three  slices 
of  lemon,  with  one  lump  of  sugar  and  a  spoonful  of  capillaire.  On  these  pour  a  pint  of 
boiling  water,  and  cover  it  closely  for  two  or  three  hours,  when  it  will  form  an  agreeable 
beverage  for  the  thirst  of  a  feverish  patient. 

5537.  Apple  water.  — Slices  of  apple  and  a  little  lemon-peel  and  sugar  put  into  hot 
water,  make  a  pleasant  drink. 

5538.  Raspberry  vinegar,  a  dessert  spoonful  of  which,  in  a  tumbler  of  cold  water,  is 
liked  by  some  invalids. 

5539.  Tamarinds  and  hot  water,  when  cool,  may  in  some  cases  be  given ;  but  no  acid 
drinks  should  be  given  to  patients  without  the  knowledge  of  their  medical  attendants. 

5540.  Milk  whey.  —  Steep  in  a  cup  of  hot  water,  for  four  or  five  hours,  a  small  piece  of 
rennet,  about  an  inch  and  a  half  square.  Pour  the  water,  not  the  skim  itself,  into  two 
quarts  of  new  milk.  When  the  curd  is  come,  pour  it  into  a  sieve  or  fine  earthen  cullender, 
and  press  the  whey  gently  out  of  it  into  a  jug.  This  may  be  given  either  cool,  or  made 
the  warmth  of  new  milk,  whichever  a  patient  prefers. 

5541.  White  wine  whey.  —  Dilute  half  a  pint  of  new  milk  with  an  equal  quantity  of  hot 
water ;  boil  both  together,  and  while  boiling  pour  in  at  the  moment  two  wine  glasses  of 
white  wine.  A  curd  will  form,  which,  after  boiling  the  mixture  for  two  or  three  minutes 

longer,  will  settle  at  the  bottom  of  the  saucepan.  The  whey  must  be  strained  cai-efully 
from  the  curd ;  it  should  be  perfectly  clear.  Sugar  may  be  added  to  please  the  taste. 
Warm  white  wine  whey  promotes  perspiration,  and  hence  is  useful  in  the  commencement 
of  some  complaints  ;  but  taken  cold  it  has  a  different  effect,  and  often  in  cases  of  low 
fever  it  is  an  excellent  beverage  ;  also,  in  the  early  stages  of  convalescence,  it  is  as  safe 
and  sufficient  a  stimulant  as  can  be  given. 

5542.  Lemon  and  vinegar  wheys.  —  Instead  of  wine,  pour  into  the  boiling  milk  and 
water  a  table-spoonful  of  lemon  juice  or  of  vinegar.  The  whey  obtained  in  this  manner, 
being  less  stimulating  than  that  of  white  wine,  is  sometimes  given  to  an  invalid  in  pre- 
ference. 

5543.  Nitre  whey.  —  Pour  into  the  boiling  milk  and  water  a  dessert  spoonful  of  the 
sweet  spirit  of  nitre.  Sweeten  it,  and  let  the  patient  take  it  as  warm  as  it  can  be  drank. 
Its  use  is  that  of  promoting  perspiration  in  a  greater  degree  than  is  effected  by  white  wine 
whey,  without  being  equally  heating. 

Sect.  IIL  « 
gruels  and  caudles. 

5544.  Gruel,  the  basis  of  caudle,  as  well  as  a  valuable  species  of  nourishment  for  in- 
valids, may  be  made  either  with  oatmeal,  with  common  groats,  or  with  the  prepared  Emhden 

groats. 
5545.  Oatmeal  gruel  is  made  by  putting  about  three  ounces  of  meal  into  a  basin,  and 

mixing  enough  of  cold  water  with  it  until  it  becomes  of  a  smooth  consistency,  thicker 
than  that  of  cream,  and  then,  by  putting  it  into  a  saucepan  and  adding  to  it  a  quart  of 
water,  it  is  then  boiled  for  half  an  hour,  during  which  time  it  must  be  stirred  frequently, 
and  afterwards  strained  off  from  the  remains  of  the-  oatmeal.  Another  way  of  mixing 
the  oatmeal  with  the  water,  is  to  pour  half  a  pint  of  cold  water  on  the  oatmeal,  and 
straining  it  off  into  the  saucepan,  to  add  another  half  pint,  pouring  that  off  also  into  the 
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lauccpan.  By  repeating  this  process,  the  oatmeal  will  be  soon  washed  into  the  saucepan, 
then  it  must  be  boiled  twenty  minutes,  or  even  more,  and  strained  off  for  use. 
5546.  Common  groat  gruel.  —  Wash  three  ounces  of  common  groats,  and  add  to  them 

tio  quarts  of  water  ;  put  the  mixture  into  a  well-tinned  saucepan,  and  after  it  has  boiled 

pp,  draw  it  to  one  side  of  the  fire  and  let  it  simmer  until  it  be  reduced  to  half  the  quan- 
rty.    Stu-  it  frequently,  and  strain  it  through  a  sieve  when  done. 
Gruel  soon  becomes  sour,  hence  it  should  be  made  in  small  quantities  at  a  time.  For 

ina  invalid,  or  for  a  child  fed  upon  gruel,  it  should  be  made  daily. 

554".  Caudles.  —  A  caudle  is  made  of  fine,  smooth,  yet  thick  groat  gi-uel.  While  it  is 
nooling  it  should  be  occasionally  stirred  with  a  spoon.  When  it  is  wanted,  it  should  be 

rs-arraed  up  in  small  quantities,  with  enough  of  white  wine,  lemon-peel,  and  nutmeg  to 
liavour  it,  and  of  sugar  to  sweeten  it  to  the  taste. 

5548.  Ale  caudle.  —  To  a  quart  of  thick  groat  gruel  add  a  pint  of  home-brewed  ale, 
nome  allspice,  and  sugar.  Boil  altogether  for  the  space  of  five  or  six  minutes,  then  strain 
t, ,  and  put  it  in  a  cool  place  till  wanted.  This  caudle  is  frequently  made  for  poor  country 
iteighbours  in  their  confinement.  It  is  useful  as  a  nourishment  for  them  at  that  period, 
iiind  sometimes  prevents  them  from  resorting  to  stronger  and  more  stimulating  liquors. 
'5549.  Flour  cmirile  This  is  for  tliose  who  st.md  in  need  of  astringent  food.    Put  into  a  pudding  basin 

iiklf  ,1  pound  of  flour  ;  cover  the  basin  and  set  it  in  a  kettle  of  boiling  water.  Keep  it  boiling  for  two  hours  : 
hae  flour  will  be  converted  into  a  hard  ball  enveloped  with  a  brown  crust,  which  must  be  removed.  The 
Irour  is  then  grated  and  put  into  a  jar  for  use  ;  and  it  is  formed  into  a  caudle  by  rubbing  a  dessert-spoonful  of 
I  i  into  five  table-spoonfuls  of  the  purest  cold  water  that  can  be  procured.  Set  over  the  fire  to  boil  five  table- 
woonsful  of  new  milk,  with  two  lumps  of  sugar  ;  when  the  milk  boils  pour  the  flour  and  water  into  it  at  that 
very  moment.  Stir  tlie  whole  over  a  slow  fire  for  twenty  minutes  ;  it  is  then  ready  for  use.  Made  in  this 
r.iay  it  forms  a  good  food  for  young  children. 
.'  8550.  Bice  cmirile.  Boil  a  quart  of  water  ;  mix  one  table-spoonful  of  ground  rice  with  cold  water,  and 
Hour  it  into  the  boiling.  Continue  the  boiling  until  the  caudle  thickens,  stirring  it  all  the  time.  When  it 
I.  e"ins  to  thicken  add  to  it  a  wine-glass  of  brandy,  some  grated  lemon-peel,  sugar,  and  nutmeg.  Boil  it  a  little 
lunger,  until  perfectly  smooth,  and  then  strain  it  into  a  basin.   Without  brandy  or  spice,  but  with  the  addition 
II  Tmilk,  this  caudle  forms  e."ccellent  food  for  very  young  children. 

Sect.  IV. 

MILK  NOURISHMENT  FOR  INVALIDS. 

5551.  Milk  porridge  is  sometimes  made  by  adding  milk  to  fine  groat  gi'iiel.  Another 
rjay  is  to  mix  a  table-spoonful  of  oatmeal  in  a  basin  with  cold  milk,  and  to  pour  it,  when 
X'crfectly  smooth,  into  a  saucepan  containing  half  a  pint  of  boiling  milk.  If  this  does  not 
liaicken  it  sufficiently,  it  must  be  boiled  a  little  longer. 

'■  5552.  Scotch  porridge  Stir  oatmeal  and  water  together,  and  let  it  settle.   Pour  ofT  the  water  and  add 
T'-esh  to  it.  This  must  remain  till  the  next  day,  when  the  water  is  strained  away  from  the  oatmeal  and 
►  oiled.  Milk  is  added  while  the  porridge  is  boiling.  The  milk  must  be  in  the  proportion  of  two  parts  of 
miilk  to  one  of  water. 

.'  55.53.  Onion  porridge.  —  Boil  an  onion,  sliced,  in  water  for  half  an  hour  ;  pour  away  the  water  and  add  to liie  onions  half  a  pint  of  new  milk.  Boil  together  the  milk  and  onions  for  half  an  hour,  and  serve  altogether 
n  I  a  basin.    This  taken  at  bed-time  inclines  a  patient  to  sleep  and  to  perspire. 

5554.  Ground  rice  milk  Rub  a  spoonful  of  ground  rice  very  smooth  in  a  little  cold 
liiilk ;  add  to  it  three  half  pints  of  milk,  some  cinnamon,  lemon-peel,  and  nutmegs  ;  boil 
ililtogether  for  a  quarter  of  an  hour.    Sweeten  to  the  taste. 

5555.  Sago  milk  Wash  in  cold  milk  a  table-spoonful  of  sago,  pouring  off  the  milk, 
tuut  adding  to  the  sago  a  quart  of  new  milk.  Let  both  boil  slowly  together  till  reduced 
05  a  pint.  Cinnamon  may  be  added  if  required  ;  but  neither  sugar  nor  spice  is  usually 
iddded  to  this  food. 

5556.  Arrow-mot  and  milk.  —  Mix  smooth,  with  a  very  little  cold  milk,  one  dessert- 
ppoonful  of  arrow-root.  Boil  half  a  pint  of  new  milk,  and  the  moment  it  rises  to  the 
"loiling  point,  stir  in  gently  the  arrow-root  and  cold  milk.  It  should  be  very  thick  when 
rrst  made,  or  on  becoming  cool  it  will  be  too  thin.  If  it  does  not  thicken  sufficiently  at 
irrst,  it  must  be  boiled  until  it  does  thicken.  But  when  milk  and  arrow-root  are  boiled 
r  jigethcr,  it  is  supposed  that  it  becomes  of  a  more  astringent  nature  than  it  is  desirable  it 
Miould  be  for  invalids,  generally  speaking. 

Sect.  V. 

MEAT  AND  VEGETABLE  TEAS. 

5557.  Beef  tea  should  not  be  made  like  common  gravy  or  broth,  but  by  a  process 
ithich  will  prevent  the  fat  from  mingling  with  it.  Cut  half  a  pound  of  nice  gravy  meat 
unto  thin  slices  and  lay  them  in  a  hollow  dish,  pouring  over  them  a  pint  and  a  half  of 
"oiling  water  ;  cover  the  dish  and  place  it  near  the  fire  for  half  an  hour ;  remove  it  into 
'  saucepan,  and  boil  it  for  ten  minutes  over  a  quick  fire  ;  remove  the  scum  which  has 
isen  in  boiling ;  let  it  stand  covered  for  ten  minutes  longer  ;  strain  off  and  season  it  with 
3lilt  only.    Beef  tea  thus  made  is  a  light  and  useful  nourishment  to  tliose  whose  stomaciis 

3  P 
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are  weak  and  irritable.  It  will  serve  also  for  the  food  of  young  children  ;  and  some 
persons  habitually  sick  in  a  morning  have  found  it  useful  as  a  breakfast. 

5558.  Veal  tea  is  made  in  the  same  way,  and  in  the  same  proportions  of  meat  and 
water  as  beef  tea.    It  is  useful  in  the  same  cases  as  those  in  which  beef  tea  is  given. 

5559.  Chicken  tea  Cut  into  small  pieces  a  chicken,  skin  it  very  carefully,  as  well 
as  any  fat  which  may  be  visible.  Boil  it  for  twenty  minutes  in  a  quart  of  water  ;  pour 
the  broth  away  from  the  meat  before  it  gets  cold.  This  tea  is  generally  given  in  cases 
of  debility,  after  fevers,  and  at  the  commencement  in  an  invalid  of  a  state  of  convales- 
cence. 

5560.  Extract  of  meat.  — When  the  pure  juice  of  meat  is  to  be  given  to  invalids,  it 
may  be  obtained  by  putting  a  little  lean  beef  or  mutton  cut  small  into  a  glass  bottle, 
corking  it  up  and  tying  a  bladder  over  the  cork  ;  the  bottle  must  be  put  Into  hot  water 
and  boiled  gently  for  an  hour.  On  opening  it,  a  small  quantity  of  real  gra\'j'  ma}-  be 
poured  away  from  the  meat. 

5561.  Balm  and  mint  teas  The  young  shoots  of  either  of  these  aromatic  plants  make 
a  pleasanter  and  more  refreshing  beverage  for  the  fever  patient  than  that  made  from  the 
dried  leaves.  Boiling  water  must  be  poured  on  the  leaves,  and  the  teapot  or  vessel  con- 

taining it  must  be  covered  over  and  set  for  an  hour  near  a  fire  :  during  this  process  of 
infusion  the  aromatic  properties  of  the  leaves  will  be  given  to  the  water,  making  it  a  safe 
diluent  in  fever  cases  ;  and  mint  tea,  of  the  fresh  leaves,  is  sometimes  useful  in  allaying 
nausea  and  vomiting. 

5562.  Hyson  tea.  —  A  weak  infusion  of  green  tea  without  milk  or  sugar  is  a  useful 
diluent  in  fevers,  colds,  and  rheumatism. 

Sect.  VL 

egg  nourishment. 

5563.  Egg  mulled  in  tea  or  coffee  Beat  the  yolk  of  an  egg  very  well  in  a  tea  or  coffee- 
cup  ;  stir  in  it  a  little  milk  or  cream  ;  then  pour  in  it,  stirring  it  all  the  time,  the  hot 
coffee  or  tea,  sufficient  to  fill  the  cup.  If  the  hot  liquid  is  poured  in  too  hastily,  or  without 
stirring  it  at  the  time,  the  egg  will  curdle,  instead  of  uniting  with  the  tea.  Invalids  are 
recommended  to  try  this  mixture  for  breakfast,  as  being  light  and  nourishing,  without 
being  heating. 

Eggs  may  be  mulled  in  hot  water,  or  in  hot  wine,  or  in  hot  ale ;  the  same  precaution  being  taken  in  the 
mode  of  uniting  it  to  any  of  tliese  hot  liquids,  which  has  been  recommended  above. 

5564.  An  egg  draught  for  a  convalescent  Beat  the  yolk  of  a  fresh  laid  egg,  and  mix 
with  it  a  quarter  of  a  pint  of  new  milk  previously  warmed  over  the  fire ;  add  to  this  a 
spoonful  of  capillaire,  one  also  of  rose  water,  and  a  grate  of  nutmeg. 

Sect.  VII. 

PANADAS. 

5565.  Meat  panada.  —  Take  the  meat  of  a  chicken  previously  cooked,  or  the  inside  of 

a  sirloin  of  beef  or  of  a  loin  of  mutton,  whichever  is  recommended  by  the  medical  at- 
tendant ;  mince  it  small  and  pound  it  till  it  will  pass  through  a  sieve,  when  mixed  with 

broth  or  hot  water,  which  will  be  according  to  the  state  of  the  patient,  more  or  less  rich 

and  nourishing :  unless  ordered,  no  other  seasoning  than  a  sprinkling  of  salt  should  be 

added.  When  the  panada  is  prepared  it  should  be  put  in  an  earthen  vessel  and  placed  in 

a  cool  situation.  A  little  of  it  taken  out  as  it  is  wanted  should  be  warmed  up  in  a  little 

panakin.    It  must  be  stirred  all  the  time  it  is  on  the  fire,  and  served  with  delicate  thm sippets  of  bread.  .     .  ,  .         ,  - 

5566.  Bread  panada.— Grate  a  teacupful  of  bread  and  mix  with  it  some  beef  or  mutton 

gravy,  beating  the  bread  with  a  spoon  till  perfectly  smooth.  Then  boil  it  till  it  thickens,
 

stirring  it  all  the  time  it  is  boiling. 

sir,?  Another  receipt  for  bread  pannda.  -  Boil  a  glass  of  white  wine  and  the  same  q"?""'y  "i"'*'' 
o^iVuns  1  IHt  c  siiKar  'md  lemon-i  eel  to  it,  nutmeg  if  approved  of;  bnt  spices  are  rarely  desirable  for  nvalids 
^  rnV^.^.  r  n  of  brS'^^^^^^^       ;  and  when  the  wine  and  water  boll  pour  in  the  crumbs ;  stir  them  together  and 
iVnIl  vVrv  ouickly  until  the  mixture  thickens  ;  take  it  olT  the  Ore  and  pour  it  into  a  l)a8in.  p„„„„,hnr 

Bread  panfdL  m^y  be  rtavoured  with  the  juice  of  fruits,  such  as  lemon  and  orange  syrup.  &c.  Remember 
always  tliat  the  ingredients  must  be  boiled  together,  or  they  will  not  form  Into  a  jelly. 

Sect.  VIII. 

PtlDDlNGS  FOn  INVALIDS. 

5568.  Light  flour  pudding. —Take  a  spoonful  of  fine  flour,  boil  a  teacupful 
 of  milk  and 

mix  the  flour  very  smoothly  with  it    Let  it  stand  till  cold,  occasionally  stirrm
g  it,  to 
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irevent  the  flour  from  settling  at  the  bottom.  When  cold,  add  to  it  the  yolk  of  an  egg, 

rt-ell  beaten,  with  a  very  small  quantity  of  salt ;  tie  it  up  very  securely  in  a  buttered  teacup 

rr  small  f  udding  basin  ;  plunge  it  into  a  saucepan  of  boiling  water  and  let  it  boil  fast  for 
aalf  an  hour,    ft  should  be  just  firm  enough  to  stand  when  turned  out  of  the  basin. 

5569.  Bread  pudding.  —  Pour  a  cup  of  boiling  milk  on  two  table-spoonfuls  of  bread 
irrumbs  ;  when  cold  add  the  yolk  of  a  beaten  egg  to  it,  and  boil  in  a  basin  for  a  quarter  of 
mn  hour  or  twenty  minutes.  Cinnamon  boiled  in  the  milk,  or  a  bruised  bitter  almond, 

ppgether  with  lemon-peel,  may  be  employed  as  fliavouring  ingredients. 
Arrow-root  vuditine  is  made  by  mixing  a  table-spoonful  of  it  in  fold  milk,  tlien  pouring  it  into  boiling  milk. 

Ii  -  must  then  be  allowld  to  cool,  when  the  yolk  (well  beaten)  of  an  egg  must  be  added,  and  the  pudding  must 
L-enut  into  abasin  and  boiled  for  ten  minutes.  All  puddings  for  invalids,  having  eggs  in  them,  should  be  boiled 
n  1  preference  to  being  baked.  Baking  is  supposed  to  render  eggs  less  easy  of  digestion  than  boiling. 

■  5570  Tapioca.  —  This  vegetable  gelatine  requires  to  be  soaked  very  long  in  water,  and  afterwards  steeped 
11 1  milk     In  all  other  respects  it  is  prepared  like  arrow-root,  whether  in  the  lorm  of  pudding  or  jelly. 

Sect.  IX. 

I  BLANCMANGES  AND  JELLIES  FOR  INVALIDS. 
5571.  Rice  blancmange. —  Steep  a  table-spoonful  of  rice  in  half  a  pint  of  milk  for  seven 

)rr  ei^ht  hours.  If  the  milk  dries  up  too  much,  more  must  be  added,  but  it  must  be  no  more 

;hhan'sufficient  to  make  the  rice  soft  and  moist.  Any  flavour,  either  of  almonds,  lemon- 
poeel,  cinnamon,  or  nutmeg,  may  be  added.  Wh^n  the  rice  is  entirely  pulped  it  must  be 
puut  into  a  mould  imtil  cold,  when  it  will  turn  out. 

5572.  Isinglass  blancmange.  —  An  oimce  of  isinglass  dissolved  in  a  pint  of  boiling  milk 
irjid  flavoured  with  bitter  almonds,  lemon-peel,  &c.,  if  boiled  for  some  time  together,  will 
["orm  an  agreeable  nutritious  blancmange  for  a  convalescent.  When  put  into  a  mould  it 
thhould  be  stii-red  occasionally  until  it  begins  to  stiffen. 

5573.  Savoury  meat  jellies  for  convalescents.  —  Take  the  bones  and  gristle  of  a  knuckle  of  veal,  with  about 
1  ■•  pound  of  the  meat,  the  scrag  end  of  a  neck  of  mutton,  half  an  ounce  of  isinglass,  two  blades  of  mace,  a  little 
!  alt,  and  a  gallon  of  water.  Boil  it  gently  (scumming  it  very  carefully)  for  five  hours,  or  longer,  if  not  re- 
iiuced  to  about  a  quart.  Do  not  put  the  isinglass  and  mace  in  till  the  scumming  is  done.  Strain  the  jelly 
i«way  from  the  ingredients,  and  when  cold  remove  the  fat  from  the  surface.  A  stiff  jelly  is  thus  procured, 
iishich  is  agreeable  if  eaten  cold  ;  if  warm,  milk  or  wine  may  be  mixed  with  it. 

■5571.  Another  savourymeat  jelly  Chop  a  knuckle  of  veal  and.  a  scrag  of  mutton,  so  that  they  may  be 
plilaced  one  bone  on  another.  Scrape  and  slice  three  carrots  and  two  turnips,  cut  small  a  head  of  celery, 
Mutter  slightly  the  bottom  of  a  stone  jar  or  a  well-tinned  saucepan.  Lay  in  L-iyers  the  meat  and  vegetables ( .Iternately,  packing  them  closely  together.    Sprinkle  over  each  a  very  little  salt ;  cover  the  jar  closely,  and 
I  put  it  into  a  slow  oven  for  half  an  hour,  then  open  it  .nnd  pour  in  as  much  hot  water  as  will  rover  the  ingre- 
II  iients.  Cover  the  jar  again  closely,  quicken  the  oven,  and  let  it  remain  in  it  for  five  hours.  Strain  the  liquor 
I  .way  from  the  meat  and  vegetables  ;  when  cold  remove  the  fat  from  the  surface,  and  the  sediment  from  the 
I  lott'om.  The  jelly  will  then  be  ready  for  use.  It  will  not  keep  long  unless  boiled  up  again  about  the  second L  lay. 

5575.  Dr.  Denman's  receipt  for  Gloucester  jelly.  — Dissolve  one  ounce  of  isinglass  in  half  a  pint  of  spring »vater  ;  bruise  and  add  to  the  jelly  half  an  ounce  of  nutmeg  and  half  an  ounce  of  cinnamon  ;  let  all  simmer  in 
P. .  new  pipkin  until  the  isinglass  be  perfectly  dissolved  ;  strain  it  off,  and  set  it  in  a  cool  place  to  jelly  ;  cut  it 
Irn  pieces,  add  a  bottle  of  good  old  port,  and  the  spice  before  boiled  in  it ;  sweeten  it  to  the  taste,  and  let  it 
dimmer  until  the  jelly  be  again  dissolved,  when  it  may  be  bottled  and  kept  for  use.    Half  a  wine-glass  may  be 
laken  at  bed-time.  —  Observe,  the  wine  must  not  be  simmered  in  a  saucepan,  but  in  an  earthen  jar,  put  into 
I I  saucepan  of  cold  wiiter,  and  set  over  the  fire  to  warm  gradually. 

5576.  Another  wine  jelly  One  quart  of  sherry,  in  which  dissolve  two  ounces  of  isinglass  (picked  and 
Iwoken  into  small  pieces),  two  ounces  of  white  sugar  candy  (pounded),  one  nutmeg  grated,  one  pennyworth 
>i>f  gum  Arabic  finely  pounded.  Put  these  ingredients  together  in  an  earthen  jar,  and  the  jar  into  a  vessel  of 
•  viiter,  which  must  be  suffered  to  warm  gradually.  When  the  isinglass  and  gum  Arabic  are  dissolved,  strain 
ihhe  whole  into  a  basin  or  deep  dish  ;  keep  it  dry  and  cool,  and  let  the  invalid  have  a  piece  about  the  size  of 
1 1  nutmeg  a  few  times  in  the  day. 

.5577.  It  must  be  here  remarked  that  these  strengthening  wine  jellies  are  very  much  in  disuse ;  isinglass, 
«ne  of  the  animal  gelatines,  is  no  longer  regarded  as  nutritious,  and  strong  foreign  wines  are  much  more 
warely  administered  in  the  different  stages  of  convalescence  than  they  were  a  few  years  ago. 

5-578.  Carroeeen,  or  Irish  moss  jelly —  Wash  and  nicely  pick  an  ounce  of  this  moss  ;  boil  it  in  a  pint  and  a 
f-jialf  of  water  for  twenty  minutes  ;  strain  it  and  nour  it  into  a  basin  to  jelly.  For  invalids,  and  for  children 
■  vhen  weaned,  it  is  an  excellent  food,  mixed  with  warm  milk. 

5.579.  Arrow-root  jel/y — Put  into  a  saucepan  and  boil  together  half  a  pint  of  water  .ind  one  glass  of 
ihherry,  or  a  table-spoonful  of  brandy,  a  little  grated  nutmeg,  and  fine  sug.ir.  When  boiling,  mix  with  them 
lipv  degrees  a  dessert-spoonful  of  arrow-root,  previously  nibhed  smooth  in  a  table-spoonful  of  cold  water  ;  boil 
illll  together  for  three  minutes,  and  theti  pour  it  into  glasses  or  small  cups.  If  the  invalid  is  not  .allowed  to 
l^ake  wine,  the  jelly  may  be  flavoured  with  lemon  or  orange  juice,  or  with  the  juice  of  any  of  the  fruits  which 
nnay  be  in  season. 

5.580.  Tapioca  jelly —  Wash  a  table-spoonful  of  large  tapioca  in  two  or  three  waters ;  then  let  it  soak 
tan  fresh  water  for  five  or  six  hours  ;  in  the  Siime  water  simmer  it  till  it  becomes  a  clear  jelly ;  and  to 
Wavour  it  and  render  it  palatable,  any  of  the  ingredients  may  be  added  to  it  with  which  arrow-root  jelly  is WaTourcd. 

5581.  Fruit  jellies — Take  the  juice  of  three  sweet  or.inges  and  of  twelve  Seville  oranges,  and  boil  it  with 
iiit«  wcii^ht  of  sugar,  and  put  it  into  jars  or  glasses  for  use.  If  required  to  bo  very  firm,  dissolved  isinglass  may 
!■»  put  into  the  quantity  required  at  a  time  for  use. 

I'hc  juice  of  bottled  damsons  added  to  dissolved  isinglass  makes  an  agreeable  change  occasionally  for 'invalids. 

3  P  2 
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BOOK  XVIL 

ON  THE  VAKIOUS  TEXTILE  FABRICS  FOR  CLOTHING  AND 
FURNITURE. 

CHAP.  I. 

ON  DRESS  IN  GENERAL;  SPINNING  AND  AVEAATNG. 

Sect.  I. 

GENERAL  EEMARKS. 

5582.  Clothing,  taken  in  its  extended  sense,  may  be  considered  as  an  expensive,  and  in 
every  way  an  interesting  part  of  domestic  economy.  In  the  materials  for  dress  we 
include  not  only  all  clotlis  and  tissues  vsed  for  male  and  female  attire,  together  with  the 
articles  made  from  leather,  from  skins,  and  from  furs,  but  also  the  ornamental  parts  of 
dress,  as  feathers,  artificial  flowers,  and  the  multitude  of  decorative  appendages  compre- 

hended under  the  term  "jewellery."  Some  articles  that  enter  into  the  composition  of 
dress  are  of  great  intrinsic  value ;  while  others,  though  not  costly  in  themselves,  are 
attended  with  a  very  considerable  expense  from  the  frequency  of  change  which  the  laws 
of  fashion  impose.  Since  this  expenditure  cannot  be  avoided,  it  is  a  matter  deserving 
consideration  how  it  may  be  most  economically  and  properly  regulated. 

In  this  inquiry,  attention  should  be  directed  rather  to  the  quality  than  to  the  price  of 
the  materials,  since  cheapness,  unless  resulting  from  fair  and  open  competition  in  trade, 
is  a  very  equivocal  criterion.  Every  merchantable  commodity  must  yield  a  profit  to  the 
manufacturer,  to  the  wholesale  dealer,  and  to  the  retailer  ;  and  in  the  regular  course  of 
trade,  no  portion  of  these  profits  can  be  abandoned  without  a  prospect  of  compensation  in 
deteriorating  the  article.  The  substitution  of  machinery  for  manual  labour  may,  from 
time  to  time,  occasion  a  reduction  of  the  original  cost  price,  of  which  the  public  rarely 
fails  to  reap  the  benefit :  but  this  causes  very  little  change  in  the  gradation  of  profits, 
which  are  small  if  the  demand  be  constant,  and  considerable  if  the  article  be  costly  and 
slow  of  sale. 

Here  it  will  perhaps  be  objected,  that  rules  for  purchasing  the  materials  for  manu- 
factured goods  are  now  rendered  almost  unnecessary,  by  the  changes  that  have  taken- 

place  in  the  mode  of  supplying  the  principal  articles  of  fashionable  attire.  The  tailor, 
invading  the  province  of  the  woollen-draper,  undertakes  to  furnish  complete  suits  by 
contract  at  a  stipulated  price  ;  and  the  milliner,  by  a  similar  extension  of  her  original 
calling,  supplies  her  customers  with  every  novelty  of  the  season  in  a  finished  state.  Yet 
even  in  these  cases,  it  may  be  useful  to  possess  such  a  knowledge  of  the  qualities  of  goods 
as  may  enable  the  purchaser  to  discover  whether  an  inferior  article  has  been  substituted 
for  that  which  was  ordered,  or  whether  the  terms  of  the  contract  have  been  strictly- 
fulfilled.  The  same  power  of  discrimination  is  highly  useful  in  the  selection  of  those 
fabrics  which  are  still  purchased  by  the  piece  or  yard,  and  made  up  at  home,  or  under 
the  express  direction  of  the  purchaser ;  and  it  often  happens  that  a  mere  hint,  or  a  tech- 

nical expression  casually  uttered,  will  frustrate  many  of  those  stratagems  of  trade  which 
some  dealers  think  themselves  justified  in  practising  on  the  unwary.  In  all  transactions 

relating  either  to  the  purchase  or  disposal  of  jewellerj',  in  particular,  a  certain  degree  of 
skill  and  experience  is  indispensably  necessary,  and  may  be  acquired  without  much 
difficulty. 

5583.  It  is  foreign  to  our  object  to  enter  into  the  history  of  dress  or  costume,  or  to  point 
out  the  numerous  fashions  that  have  existed  amongst  us  of  late  :  the  prevailing  taste  of 
the  day,  in  this  respect,  is  well  understood  ;  but  the  forms  of  dress  being  continually 
subject  to  the  arbitrary  rule  of  fashion  arc  seldom  permitted  to  be  regulated  by  individual 
feeling  of  convenience  or  utility.  There  arc,  however,  some  philosophical  or  physical 
principles  established  respecting  clothing  that  are  permanent,  and  it  is  to  these  that  we 

wish  to  direct  the  reader's  attention. 
5584.  The  usual  temperature  of  the  body  is  about  98°  ;  and  its  warmth  is  derived  from 

the  decomposition  of  the  air  taken  in  by  respiration,  which  is  necessary  to  supply  the 
continual  loss  of  heat  we  are  liable  to.  Clothing  cheeks  or  prevents,  in  some  degree,  this 

loss  •  and  it  follows,  of  course,  tliat  the  materials  which  are  the  best  non-conductors  form 

the  warmest  clothing.    But  there  are  several  other  circumstances  to  be  taken  info  mu- 
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ssideration  in  making  choice  of  the  materials  most  suitable  for  this  purpose.  The  skin,  by 
kts  structure,  performs  the  functions  of  regulating  the  temperature ;  by  perspiration 
ikhrou'^h  its  pores,  the  excess  of  heat  is  carried  off;  and  hence,  when  this  function  is 
■ideranged,  and  the  insensible  perspiration  obstructed,  fever  is  the  consequence.  In 
aiddition  to  this  use,  the  pores  of  the  skin  serve  as  an  outlet  for  getting  rid  of  matters  no 

li  onger  necessary  in  the  animal  economy,  and  -which,  if  retained,  would  prove  injurious. IBesides  this  excretory  function,  the  skin  has  likewise  an  absorbing  power,  by  which  it 
iiakes  up  matters  in  contact  with  it ;  and  we  may  also  observe,  that  it  is  abundantly  sup- 
polied  with  minute  nerves,  which  are  the  source  of  feeling,  and  which  demand  a  certain 
Jiiegree  of  warmth  to  preserve  their  vital  action.  From  these  facts  it  is  easy  to  deduce, 
ibhat  clothing  should  be  of  such  a  nature  as  not  to  impede  the  necessary  escape  of 
poerspirable  matter,  but  to  suffer  it  to  pass  through  its  texture  ;  that  it  should  be  of  such  a 
uaon-conducting  quality  as  to  confine  the  heat  generated  by  the  blood  sufficiently  to 
poreserve  the  activity  of  the  nervous  system ;  and  that,  by  its  lightness,  softness,  and 
pbliancy,  it  should  permit  the  free  motion  of  the  limbs. 

5585.  Our  artificial  clothing  is  chiefly  obtained  from  four  principal  raw  materials,  wool, 
Cdax,  cotton,  and  silk.  The  fleece  of  the  sheep  was  probably  one  of  the  first  substances 
nmade  into  cloth  ;  and  that  animal  is  supposed  to  have  come  originally  from  the  moun- 
l:.ainous  regions  of  Asia :  flax  appears  to  have  been  indigenous  in  Egypt,  and  probably  in 
1  ntber  countries ;  the  silk-worm  was  given  to  China  ;  and  the  cotton  plant  to  India  and 
.America.  Wool,  as  the  warmest  material,  is  produced  only  in  cold  countries,  while 
cootton,  best  calculated  for  a  tropical  climate,  is  only  there  found  native. 

Thus,  while  the  bounty  of  the  Creator  has  furnished  these  in  inexhaustible  abundance, 
hhis  wisdom  has  given  them  in  such  forms  as  to  exercise  the  industry  and  ingenuity  of 
iiman  in  applying  them  to  useful  purposes,  and  in  such  situations  as  strongly  to  encourage 
Ihhe  intercourse  between  different  nations. 

5586.  The  earliest  dresses  of  mankind  probably  consisted  of  the  skins  of  animals  ;  and  it 
(appears  that  these  were  employed  as  clothing  long  after  the  invention  of  the  art  of 
« veaving.  Thus,  Hercules  is  said  to  have  worn  the  skin  of  a  lion  which  he  had  slain  ; 
\Virgil,  when  he  describes  iEneas  as  about  to  take  his  departure  from  Troy,  represents 
haim  as  having  his  outer  vest  formed  of  a  similar  material ;  and  he  depicts  Acestes  as 

fi'ormidably  clad  in  the  skin  of  a  Libyan  bear.  The  sacred  writings  also  contain  frequent 
iimention  of  skins  as  furnishing  some  parts  of  dress.  The  same  material  is  now  used  by 
}  ome  of  the  uncivilised  nations  of  America ;  and,  when  prepared  by  the  art  of  the  tanner, 
Fkkins  are  still  partially  employed  as  dress  in  various  parts  of  Europe.    But  skins  are 
I  iable  to  the  objection  we  have  mentioned,  of  being  impervious  to  the  cutaneous  exhala- 
l)dons,  although  this  property,  by  which  they  confine  the  heat,  renders  them  valuable  in 
hhose  extreme  northern  countries,  where  the  warmth  of  clothing  is  paramount  to  every 
bfjther  consideration.  In  temperate  and  warmer  climates,  the  rigidity  of  skins,  the  diffi- 

culty of  cleaning  them  when  soiled,  and  other  circumstances,  have  caused  them  to  give 
kvay  to  the  use  of  tissues  woven  of  threads  made  from  various  fibres,  the  superiority  of 
kvhich  was  recognised  at  an  early  period,  and  gave  rise  to  the  arts  of  spinning  and 
k  veaving. 
I  5587.  Wool,  upon  the  whole,  has  several  advayitages  over  other  materials  for  clothing, 

^^roxa  its  filamentous  texture  and  elasticity,  it  may  be  made  into  cloths  of  great  warmth, vet  very  light.  It  is  not  so  easily  wetted  as  others ;  by  its  felting  property  it  may  be 
•  endered  extremely  compact,  and  yet  may  be  woven  into  fine  stuffs  that  almost  rival  in 
hhinness  those  of  cotton,  but  having  more  warmth,  and  being  less  inflammable.  In  former 
:dmes,  in  Europe  generally,  woollen  and  not  linen  was  worn  next  the  skin  ;  and  various 
'[pinions  have  been  entertained  with  respect  to  each  practice.  The  arguments  in  favour 
«l.f  flannel  are  that  from  its  loose  texture,  it  is  a  better  non-conductor  of  heat  than  a  more 
'  lompact  substance,  and  hence  its  warmth,  by  preventing  the  heat  of  our  bodies  from 
-scaping,  and  being  thus  more  capable  of  preserving  them  in  an  equality  of  temperature, 
r.nd  protecting  them  against  sudden  external  changes. 

Its  rough  and  uneven  surface,  likewise,  gives,  in  every  movement  of  the  body  in  labour 
-r  in  exercise,  a  gentle  stimulus,  in  consequence  of  the  friction,  to  the  cutaneous  vessels ind  nerves,  which  assists  their  action  and  maintains  their  functions.    From  its  porous 
'  3Xture,  it  also  absorbs  the  cutaneous  exhalations  to  a  greater  degree  than  any  other 
naaterial  in  common  use.    On  the  other  hand,  it  is  thought  to  be  more  debilitating  in 
'/arm  weather,  by  increa.sing  perspiration,  and  is  considered  to  be  less  cleanly  than  linen, 
■y  not  requiring  change  so  often  :  the  last  argument,  however,  is  nullified  by  changing  it s  frequently.    It  is,  however,  generally  agreed  that  flannel  is  advantageous  if  employed 
-roperly  ;  and  the  cases  where  it  is  found  most  beneficial  are  where  the  body  is  exposed )  frequent  changes  of  temperature,  and  for  persons  advanced  in  years,  where  the  eircu- 
ation  has  become  more  feeble,  and  is  consequently  more  easily  checked.    The  finer  the 
'ool,  the  warmer  it  is,  and  the  less  it  irritates  the  skin.    Some,  instead  of  wearing  flannel ext  the  skin  all  the  year  round,  leave  it  off  in  the  summer ;  but,  although  tliis  would 
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seem  most  conformable  to  reason,  it  is  said  that  the  danger  of  change  is  greater  than  the 
inconvenience  of  continuing  its  use  in  the  short  period  of  warm  weather  which  we  gene- 

rally have  in  our  variable  climate.  AVorkmen  and  labourers,  when  engaged  in  operations 
that  excite  much  perspiration,  are  particularly  benefited  by  wearing  woollen  dresses  next 
the  skin  ;  and  its  efficacy,  as  a  preservative  from  disease,  is  not  confined  to  cold  climates ; 
for  several  medical  writers,  particularly  Sir  George  Bullingal,  in  his  "  Lectures  on 
Military  Surgery,"  speak  of  its  advantages  ;  and  Sir  James  Macgregor,  Captain  Mnrray, and  others,  have  found  from  experience  that  soldiers  and  sailors  derive  great  benefit  from 
it  in  the  West  Indies  and  other  warm  parts  of  the  world,  in  consequence  of  its  checking 
the  bad  effects  of  the  variations  of  temperature. 

Woollen  clothing  has  been  proved  to  be  extremely  serviceable  in  preserving  those  who 
are  unavoidably  exposed  to  the  action  of  malaria  and  epidemic  influences.  A  late  writer 
on  the  malaria  of  Rome  strongly  advocates  this  opinion,  and  expresses  his  conviction  that 
the  ancient  Romans  suffered  less  from  it,  chiefly  because  they  were  always  enveloped  in 
warm  woollen  dresses.  This  opinion,  he  says,  is  justified  by  the  observation  that  since 

the' period  at  which  the  use  of  woollen  clothing  in  that  country  came  again  into  vogue, intennittent  fevers  have  very  sensibly  diminished  in  Rome.  Even  in  the  warmest 
weather,  the  shepherds  in  the  environs  of  that  city  are  now  clothed  in  sheep-skins. 

5583.  The  vse  of  linen  for  inner  garments  has  been  favourable  to  cleanliness,  and  hence 
it  has  become  very  general  through  modern  Europe.  It  requires  comparatively  little 
trouble  to  keep  it  clean,  and  its  whiteness  enables  us  easily  to  see  when  it  is  soiled,  while 
its  cheapness  renders  it  easy  to  be  renewed.  Linen  does  not  absorb  so  much  of  the 
perspirable  matter  as  woollen,  being  sooner  saturated,  and  consequently  leaving  the  pores 
of  the  skin  partially  clogged  up  ;  on  which  account,  it  ought  to  be  frequently  changed.  It 
feels  colder  to  the  skin  than  flannel ;  and  that  arises  from  the  density  of  the  fibres  of  flax, 
which  renders  it  a  good  conductor  of  heat,  consequently  robbing  us  of  a  portion  rapidly 
when  just  put  on.  From  the  experiments  of  Count  Rumford  {Phil.  Papers,  i.  267.)  it 
appears  that  linen  does  not  attract  dampness  so  readily  as  wool,  hair,  or  other  animal 
substances  ;  nevertheless,  when  it  is  damp,  it  is  more  prejudicial  than  these,  and  therefore 
requires  good  airing  before  it  is  worn. 

5589.  Cotton  cloth,  though  differing  little  in  appearance  from  linen,  does  not  agree 
with  it  in  all  its  properties.  Calico,  in  its  powers  of  conducting  heat,  holding  a  middling 
rank  between  linen  and  flannel,  has  been  for  some  years  gradually  superseding  the  use  of 
the  former  for  shirts  and  other  garments  worn  next  the  skin  ;  but  it  is  by  no  means  a 
succedaneum  for  flannel.  It  is  not  so  durable  as  lin^n,  though  its  cheapness  is  a  great 
recommendation. 

5590.  Silk,  though  warm  and  soft,  is  better  calculated  for  outer  than  for  inner  garments, 
and  for  purposes  of  elegance  and  show  than  of  mere  utility.  As  a  warm  covering,  how- 

ever, it  has  some  valuable  qualities. 
5591.  Furs  excel  every  other  material  for  waimth:  but  with  us,  they  are  chiefly  tised 

for  appearance  ;  wool  in  general  answering  every  purpose  where  great  warmth  is  re- 
quired. 

5592.  Although  it  is  proper  to  adapt  the  warmth  of  our  clothing  to  the  season  of  the  year, 
yet  change  in  this  respect  should  be  made  with  caution.  Very  light  clothing  during  the 
summer  months  exposes  the  body  to  the  effects  of  those  sudden  changes  of  weather  which 
we  experience  in  our  climate.  It  is  safer  to  wear  the  same  clothing  nearly  all  the  year 
than  to  make  frequent  and  sudden  changes :  exercise  under  too  warm  a  dress  occasions 
violent  perspiration,  the  effects  of  which  are  often  dangerous.  It  is  remarkable  that  in 
some  countries  the  custom  differs  materially  from  ours  respecting  clothing.  We  dress, 

in  general,  somewhat  warmer  when  we  go  out  than  when  we  sit  in  doors :  the  Turks, 
who  seldom  have  fires  in  their  apartments,  keep  themselves  comfortable  within  doors  by 

using  warmer  clothing  than  when  they  go  out,  considering  the  exercise  of  moving  about 
as  a  source  of  warmth.  The  Chinese  of  rank,  it  is  said,  practise  the  same  mode  ;  putting 
on  an  additional  garment  in  the  house,  which  they  throw  off  as  the  sun  ascends  to  the 

meridian,  and  resuming  it  in  the  cold  of  the  evening. 

The  young  and  vigorous  require  less  clothing  than  the  old  and  infirm,  and  can  resist 
better  changes  in  the  weather ;  but  it  is  said,  and  perhaps  truly,  that  young  people  take 
too  little  care  of  their  health  with  respect  to  heat  and  cold,  and  old  people  sometimes  too 

5*593.  The  choice  of  colours  in  dress,  though  generally  a  matter  of  fashion,  or  mere 
capricei  has  some  foundation  in  physical  principles.  Certain  colours  naturally  suit  each 

other,  o'r  harmonise  together.  Of  all  colours,  black  reflects  least,  and  absorbs  more  of  the 
heat  that  strikes  upon  it  than  any  other  colour,  which  warmth  it  communicates  to  the 

body  •  but,  on  the  other  hand,  it  radiates  more  than  any  other  colour,  and  of  course  gives 
out  more  of  the  heat  which  it  receives  from  the  skin,  producing  a  counteracting  effect. 

On  the  contrary,  white  is  the  least  warmed  by  the  sun,  but  is  more  effectual  m  confinmg 

the  heat  of  the  body  by  its  imperfect  radiation.    The  difference  between  them  with 
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rrespect  to  warmth  is,  that  black  clothes  are  the  hottest  when  the  sun  is  most  powerful, 
aand  white  the  warmest  when  the  sun  has  least  power  ;  while  white  is  coolest  in  summer, 
sand  black  the  coldest  in  winter. 

5594.  In  the  following  account  of  the  clothing  manufactures,  we  shall  not  attempt  going 
iiinto  all  the  minute  details  respecting  them,  but  only  say  what  is  necessary  to  give  an  idea 
oof  their  general  history,  and  to  point  out  the  proper  distinctions  between  the  several 
ffabrics.  We  shall  class  them  according  to  the  natural  substances  of  which  they  are 

ccomposed ;  and  we  shall  preface  our  account  with  the  processes  of  spinning  and  weaving. 

Sect.  II. 

SPINNING. 

5595.  The  art  of  spinning  yam  or  thread  is  of  great  antiquity,  and  must  have  preceded 
t  that  of  weaving  cloth.  The  most  ancient  and  the  simplest  mode  of  spinning  is  by  the 
1  distaff  and  spindle  ;  the  distaff  is  nothing  more  than  a  stick  that  the  spinner  fixes  in  his 
£  girdle,  supporting  it  with  his  left  hand;  round  the  top  of  this  the  material  to  be  spun, 
1  which,  after  being  properly  prepared,  is  lapped  round,  so  that  a  few  fibres  at  a  time  may  be 
I  drawn  off  from  it  with  the  thumb  and  finger  of  the  right  hand,  to  form  the  thread.  The 
5  spindle  is  a  small  piece  of  hard  wood,  made  round  and  pointed  at  one  end,  to  which  the 
t  fibres  to  be  twisted  are  attached ;  this  being  put  into  a  twirling  motion  by  the  hand, 
t  twists  these  fibres  together  as  fast  as  they  are  drawn  out  by  the  fingers,  in  an  even  manner. 

'  The  motion  of  the  spindle  is  constantly  kept  up  by  striking  it  as  often  as  the  hand  can  be 
>  spared  from  the  operation  of  guiding  the  thread,  which,  as  it  is  twisted,  is  wound  round 
t  the  spindle  till  it  forms  a  ball. 

5596.  This  very  simple  mode  of  turning  the  spindle  was,  in  some  places,  superseded  by 
t  the  use  of  a  wheel  and  band  employed  for  that  purpose,  which  forms  a  machine  called  the 
I  one- thread  wheel;  this  has  been  long  used  in  India  for  spinning  cotton,  and  in  Europe  for 
i  spinning  flax,  cotton,  and  wool.  But  the  wheels  for  spinning  must  be  adapted  in  some 
(  degree  to  the  nature  of  the  materials  operated  upon. 

5597.  Flax,  owing  to  the  great  length  and  straightness  of  the  fibres,  has  merely  to  be 
( dressed  so  as  to  bring  the  fibres  parallel  to  each  other,  though  of  different  lengths,  and 
I  thus  they  are  drawn  down  by  the  fingers,  and  united  together  by  the  twist  of  a  wheel. 

'  This  length  of  the  fibres  gives  the  yarn  a  greater  tenacity  than  that  of  cotton,  while,  at  the 
:  same  time,  it  is  more  difficult  to  form  them  into  a  very  regular  and  fine  thread,  because 
I  the  fibres  themselves  have  no  natural  determinate  size,  this  depending  a  good  deal  upon 
I  the  processes  by  which  they  are  split  or  divided.  The  structure  of  the  fibres,  also,  being 
■  more  smooth  and  glossy,  and  having  no  entanglement,  they  require  to  be  made  adhesive 
by  moisture  or  wetting,  which  renders  them  more  pliant  and  easier  to  twist  together.  The 
fibres  of  flax  have  much  less  elasticity  than  those  of  wool ;  the  latter  will  stretch  to  from 
one-fourth  to  one-half  more  than  their  length  before  they  give  way,  whereas  the  fibres  of 
flax  will  not  stretch  above  one-twenty-fifth  of  their  natural  length. 

5598.  The  flax-wheel  is  turned  by  a  treadle  moved  by  the  foot ;  a  catgut  cord  goes  from 
a  groove  in  the  rim  of  this  wheel,  and  over  the  pulley  of  a  spindle  on  which  the  thread 
is  wound,  and  which  is  turned  by  the  motion  of  the  wheel.  A  bundle  of  flax,  prepared,  is 
fixed  to  an  upright  fastened  to  the  frame  of  the  wheel,  from  which  the  fibres  are  drawn 
by  hand  and  led  to  the  spindle,  being  regularly  disposed  upon  it  by  an  apparatus  called  a 
flyer.  When  this  spindle  or  bobbin  is  full  of  thread,  it  is  taken  off  and  an  empty  one 
placed  there  to  supply  its  place.  The  length  of  the  fibres  of  flax  permit  several  of  them 
to  be  drawn  down  together  to  some  little  length,  which  are  afterwards  twisted  into  a  thread 
by  the  revolution  of  the  spindle. 

Wool  and  cotton  require  a  very  different  treatment  from  flax  in  spinning.    The  fibres 
of  these  materials  are  short,  and  they  must  be  carded  and  made  into  a  roll  before  they 

can  be  drawn  out  into  a  fine  and  even  thready  fit  for  the 
loom.  Most  of  the  vegetable  fibres,  as  flax  and  hemp, 
require  to  be  moistened  during  the  spinning,  to  render 
them  more  supple ;  but  cotton,  wool,  and  silk  are  spun 
in  a  dry  state. 

5599.  The  wheel  for  spinning  wool  for  cloth  also  dif- 
fers materially  from  that  employed  to  spin  flax.  In  the 

former  (^fig.  778.)  the  spindle  is  made  of  iron,  and  placed 
horizontaliy  on  the  end  of  a  wooden  frame  standing 
upon  legs.  A  wheel  is  supported  upon  the  same  stand, 
and  a  band  goes  over  the  wheel  and  the  spindle,  the 
revolving  motion  given  to  the  former  being  thus  com- 

municated to  the  latter.  The  cardings  of  wool  are  made 
into  soft  fleecy  rolls  of  about  twelve  inches  long  and 

3  P  4 
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three-quarters  of  an  inch  thick,  and  this  roll  or  carding  has  at  first  one  end  fixed  to  the spindle,  while  with  the  left  hand  of  the  spinster  it  is  drawn  out  into  a  loose  coarse  thread 
called  a  roving,  about  the  thickness  of  a  quill  ;  the  wheel  is  turned  with  the  right  hand,  by means  of  a  cord  that  passes  to  the  spindle.  The  motion  thus  communicated  to  the 
carding  twists  it  spirally  ;  when  twisted  it  is  wound  upon  the  spindle ;  another  carding 
is  attached  to  the  last,  drawn  out  and  twisted,  and  thus,  by  adding  one  roll  to  another,  is 
formed  a  continued  thread  or  roving.  These  rovings  are  next  spun  into  yarn  fit  for  the 
weaver  by  the  same  hand-wheel,  and  nearly  in  the  same  manner  as  the  cardings  were 
made  into  rovings.  Worsted  is  spun  in  a  different  manner,  and  more  resembling  flax- 
spinning,  from  long  wool  prepared  by  the  wool-comber. 

5600.  Such  wereAe  spinning-wlieeh  universally  used  in  tliis  country  and  on  the  Continent 
previous  to  the  year  1764,  when,  by  a  succession  of  inventions  imparalleled  in  the  history 
of  the  arts,  spinning  underwent  a  complete  revolution,  and  was  effected  with  an  extraor- 

dinary degree  of  dispatch  by  means  of  some  of  the  most  curious  and  complicated  ma- 
chinery ever  devised  by  human  ingenuity  ;  in  consequence  of  which,  yarn  is  spvm  with  an 

extraordinary  degree  of  regularity,  and  of  various  degree  of  fineness  adapted  to  the  dif- 
ferent tissues  for  which  they  are  destined,  from  the  coarsest  cloth  to  the  finest  cambric  or 

lace.  But  as  the  great  improvements  in  spinning  by  means  of  machines  originated  in  the 
cotton  manufacture,  we  shall  reserve  our  account  of  them  to  the  description  of  "  Cotton 
Fabrics."  Nevertheless,  the  spinning-wheel  is  a  pleasing  object  in  cottage  scenery,  and 
notwithstanding  the  superior  cheapness  of  machine-made  yarn,  it  is,  perhaps,  desirable  that 
some  employment  should  be  reserved  in  a  simple  state,  which  may  fill  up  the  vacant  hours 
of  rural  life,  and  offer  some  reward  to  humble  industry ;  or  which  may  be  put  into  practice 
in  places  where  complicated  machinery  cannot  be  obtained. 

Sect.  III. 

WEAVING. 

5601.  Woven  cloth  is  always  composed  of  two  sets  of  threads,  or,  as  the  weavers  call  them, 
yarii,  crossing  each  other  at  right  angles.  One  set  extends  the  whole  length  of  the  web 
or  piece  of  cloth,  and  is  called  the  warp ;  the  other  set  runs  from  side  to  side  of  the  web, 
or  across  the  cloth,  and  is  called  the  woof  or  weft ;  the  latter  is  not  a  succession  of  dif- 

ferent threads,  but  one  continued  thread  through  the  whole  piece  of  cloth;  it  passes 
alternately  under  and  over  each  thread  of  the  warp,  until  it  arrives  at  the  outside  one,  or 
edge  of  the  web;  it  then  passes  round  the  edge,  and  returns  back  over  and  under  each 
warp  thread  as  before,  but  so  that  it  now  goes  under  those  threads  which  it  went  over 
before,  thus  firmly  knitting  together  the  woven  tissue.  The  outside  yarn  of  the  warp, 
round  which  the  weft  doubles,  is  called  the  selvage  (^self-edge),  and  cannot  be  unravelled 
without  breaking  the  weft.  This  structure  of  cloth  is  easily  seen  by  examining  a  piece  of 

linen  or  calico  with  a  magnifying  glass  (Jig.  779.  a),  and  may  be  observed  on 

a  large  scale  in  matting,  which  is  woven  of  coarse  grass,  or  similar  sub- 
-ji— ;i — -tsj  Stances. 
(J  fj  If  5602.  Indeed,  some  kind  of  matting  made  of  the  fibrous  parts  of  plants,  as 
Fig.  779.  the  stalk,  such  as  the  rushes  and  straws,  was  probably  the  first  kind  of 

cloth  invented  by  rude  and  uncivilised  nations ;  and  the  art  of  spinning  threads  from  fine 

fibres  was  probably  a  refinement  upon  this,  which  led  to  the  weaving  of  what  we,  at 

the  present  time,  term  cloth.  Some  nations  are  still  ignorant  of  the  art  of  weaving ;  for 
the  cloth  made  in  Otaheite,  where  it  was  first  discovered  by  Captain  Cook,  was  made  by 

merely  cementing  vegetable  fibres  together,  and  was  very  analogous  to  our  paper  ;  and 
the  Tartars  make  cloth  by  merely  felting  wool.  

5603  When  the  process  of  spinning  threads  n-om  the  dehcate  and  short  fibres  which 
animals  and  vegetables  afford  was  discovered,  the  weaver  was  furnished  with  a  material 

superior  to  any  fibres  in  their  simple  state,  and  the  foundation  was  laid  of  the  art  of  pro- 
ducing woven  cloth.  When,  and  by  whom,  that  discovery  was  made  is  not  known  ;  but 

it  appears  to  have  happened  early  in  the  history  of  mankind.  The  cultivation  of  flax  was 

practised  by  the  ancient  Egyptians,  and  it  is  recorded  that  Pharaoh  was  arrayed  m  vest- 
ments of  fine  linen.  The  Hindoos  have  made  cotton  cloth  from  time  immemorial,  and 

the  Hebrews  were  also  in  possession  of  the  arts  of  weaving,  dyeing,  and  embroidery. 

5604  Weavimi  was  introduced  into  Britain  by  the  Romans  along  with  other  arts  of 

civilisation  ■  but,  from  various  causes,  so  little  did  our  British  ancestors  profit  by  the  ex
- 

ample whicii  had  been  thus  set,  that  for  several  ages  a  great  part  of  their  wool  was  ex- 

ported to  the  Low  Countries,  where  weaving  had  been  successfully  practised,  and  brought 

back  in  the  form  of  cloth.  At  so  late  a  period  as  1331,  this  art  was  so  little
  understood 

in  Encland.  that  the  arrival  of  two  weavers  from  Brabant  is  recorded  m  t
he  chronicles, 

among  the  important  events  of  that  time.    But  it  was  the  religious  persecutio
n  under  the 
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ike  of  Alva,  and  the  revocation  of  the  edict  of  Nantes,  that  occasioned  a  great  number 
Flemish  weavers  to  take  refuge  and  settle  in  this  country. 

Weaving  is  performed  by  the  aid  of  a  machine  called  a  loom,  and  the  simplest  kind,  or 
lumon  looms,  vary  but  little  as  to  their  general  structure,  whatever  may  be  the  nature 

:  the  fabric  they  are  intended  to  make  ;  the  chief  difference  in  those  for  weaving  silk  or 
'ol  consisting  in  the  greater  stability  and  strength  of  the  latter,  on  account  of  the  greater 

irseness  and  elasticity  of  the  fibres  and  the  thickness  of  the  cloth  woven.  Great  im- 
ivements  have  been  made  of  late  in  looms,  particularly  in  weaving  cottons,  niuslins,  and 

ks;  nevertheless,  the  old-fashioned  common  loom  is  still  employed,  particularly  in 
italfields  and  other  places,  for  weaving  plain  silks. 
5605.  The  first  operation  in  weaving  is  to  extend  the  warp  yarn  in  parallel  Imes.  This 

is  effected  by  means  of  a  contrivance 
called  a  warp-mill;  and  it  is  then 
rolled  carefully  round  a  thick  roller 
in  the  loom  {fig.  780.  a),  called  the 
warp-beam,  having  a  weight,  c,  sus- 

pended from  it  to  keep  the  warp 
stretched.  From  this  the  warp,  m  m, 
forming  the  length  of  the  piece,  is 
stretched  to  another  roller  in  the 
loom,  called  the  cloth-beam,  b,  be- 

cause the  cloth  is  wound  upon  it 
when  completed.  Every  thread  of 
the  warp  between  the  two  beams 
passes  through  loops  in  two  sets  of 
vertical  threads,  stretched  in  frames 
called  kiddles,  d  d  and  e  e,  which  are 
connected  by  strings  at  bottom  with 
two  treadles,  d  and  e,  to  be  pressed 

up  and  do\\Ti  by  the  weaver's  feet. The  use  of  these  treadles  is  to  se- 
parate the  threads  of  the  warp  by 

raising  and  depressing  each  thread 
alternately,  and  thus  make  way  for 

tthe  weft  to  pass  through,  the  two  treadles  being  so  united  by  a  rope  and  pulley  that 
rthe  depression  of  one  must  cause  the  raising  of  the  other.  The  weft  is  driven  from  one 
side  to  the  other  through  this  space,  called  the  shed,  by  means  of  a.  shuttle  thrown  from  the 
lhand.    The  shuttle,  fig.  781.,  is  a  small  box  pointed  at  both  ends,  and  contains  a  small 

bobbin  of  cane,  called  the  quill,  having 
the  weft  wound  on,  and  which  runs  oflf 
as  the  shuttle  is  thrown.  No  sooner  is 
a  thread  of  weft  thrown  by  the  motion 
of  the  shuttle  than  it  is  driven  up  close 

I  to  the  last  thread  of  weft  by  the  blow  of  a  comb-like  apparatus  called  a  batten  (l,  fig. 

'  780.),  which  consists  of  a  long  narrow  frame,  with  a  number  of  slit  pieces  of  reed,  cane, 
I  or  wires,  arranged  perpendicularly,  and  so  close  that  every  thread  of  the  weft  passes 
1  through  two  of  them  :  this  batten  is  suspended  in  a  horizontal  position  by  two  vertical 
I  laths  which  are  movable  like  a  pendulum,  from  a  centre  of  motion  at  the  top  of  the 
loom,  F.    The  weaver  placed  on  the  seat,  n,  lays  hold  of  this  batten,  and  by  pulling  it 

•  towards  him  forcibly,  he  strikes  the  last  thrown  thread  of  weft  up  to  the  cloth  that  is 
forming.    When  a  certain  number  of  threads  of  the  weft  are  thus  thrown  by  the  shuttle, 
and  brought  up  close  by  the  batten  and  reed,  so  much  cloth  is  made,  and  the  cloth-beam  is 

turned  round  to' wind  it  up;  this  beam  is  prevented  from  going  back  by  a  ratchet  wheel and  click  fixed  on  the  end.    Thus  the  operation  in  working  the  loom  for  weaving  plain 
cloth  consists  of  three  simple  movements  :   1.  opening  the  thread,  or  separating  the 
threads  of  the  warp  alternately  to  admit  the  shuttle,  which  is  efifected  by  pressing  the 
treadles  that  move  the  heddles ;  2.  throwing  the  shuttle  by  hand  to  form  the  weft ;  3. 
pulling  the  batten  and  reed  to  strike  home  the  weft,  and  again  pushing  it  back  to  the heddles. 

The  fineness,  or  rather  the  closeness  of  texture  in  cloth  depends  upon  the  number  of 
laths  or  dents  which  the  reed  contains  within  a  given  space,  and  which  of  course  determine 
the  number  of  threads  of  warp  in  the  same  space.  The  yarn  of  the  weft  is  always  some- 

what finer  than  that  of  the  warp,  and  the  number  of  shoots  of  it  in  a  given  space  must 
consequently  always  exceed  the  number  of  threads  of  warp  in  a  similar  space  ;  that  is 
to  say,  a  square  inch  of  cloth  must  contain  a  greater  number  of  threads  of  weft  than  of warp. 

6  GOG.  The  perfection  of  weaving  depends  very  much  upon  stretching  the  warp  ekactly 

Fig.  781. 
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parallel,  and  likewise  on  rolling  them  with  great  regularity  upon  the  yam-beam.  It  is 
necessary,  also,  that  the  weaver  should  exert  the  same  force  in  every  stroke  of  the  reed 
frame,  in  order  to  make  every  part  of  the  cloth  equally  compact. 

Previous  to  warping,  the  yarn  must  be  prepared  by  sizing  or  starching,  called  dressing, 
in  order  to  cement  all  the  loose  fibres,  and  thus  render  it  smooth,  firm,  and  strong  ;  and 
the  weaver  suspends  his  operation  from  time  to  time,  in  order  to  apply  the  dressing  to  his 
warp.  The  weft  of  muslins  and  thin  cotton  goods  are  generally  woven  into  the  cloth  in 
a  wet  state,  by  which  the  fibres  of  the  cotton  are  rendered  smooth  and  parallel,  the  eflfect 
of  which  is  similar  to  dressing  the  warp.  The  operations  of  hand-loom  weaving  are 
simple  and  soon  learned,  but  it  requires  much  practice  to  perform  these  with  dexterity. 

The  great  demand  for  cottons  occasioned  the  power  of  water  and  of  steam  to  be  applied 
to  the  working  of  looms,  which  hence  are  termed  power-looms.  These  perform  the  work 
with  more  expedition,  economy,  and  accuracy,  than  the  common  hand-looms,  and  threaten, 
at  no  distant  period,  the  almost  total  extinction  of  that  machine,  —  a  circumstance  which 
has  brought  great  distress  upon  many  of  the  hand-loom  weavers.  Power-looms,  worked 
without  manual  labour,  were  first  tried  by  Vaucausin,  1747  ;  but  they  were  neglected  till 
the  idea  again  occurred  to  the  Rev.  Edmund  Cartwright  in  1784  ;  and  it  is  remarkable 
that,  at  the  time  when  he  made  the  invention,  he  was  imperfectly  acquainted  with  the 
mechanic  arts.  After  having  expended  between  thirty  and  forty  thousand  pounds,  he 
was  unable  to  make  his  speculation  profitable ;  and  to  compensate  him  in  some  degree  for 
his  loss,  Parliament  granted  him  ten  thousand  pounds.  Mr.  Monteith  was  more  successful, 
and  in  1798  first  applied  the  power- loom  advantageously  to  the  weaving  of  cottons. 
Various  other  looms  of  this  kind  have  since  been  made,  which  answer  completely  for 
almost  all  the  varieties  of  cotton  fabrics,  except  delicate  muslins.  The  steam  looms  are 
chiefly  employed  in  weaving  printing  cloth  and  shirtings;  but  they  also  weave  thicksets, 
fancy  cords,  dimities,  cambrics,  and  quiltings,  together  with  silks,  worsteds,  and  fine 
woollen  or  broad  cloth. 

5607.  Plain  toeaving  is  when  the  warp  and  weft  intersect  each  other  in  regular  order, 
so  as  to  produce  an  uniform  surface,  as  in  plain  linen  or  calico. 

5608.  Figure-weaving  is  the  producing  of  figures  or  patterns  in  cloth  by  employing  threads 
either  of  different  colours,  or  of  different  texture,  in  the  warp  or  weft.  In  weaving,  the 
threads  must  be  so  disposed  that  some  colours  will  be  concealed  and  kept  back,  whilst 
others  are  placed  in  front ;  and  they  must  occasionally  change  places,  so  as  to  show  as 
much  of  each  colour  or  texture  as  is  requisite  to  make  out  the  figure  or  pattern.  Such 
changes  of  colour  or  appearance  may  be  effected  by  three  methods.  First,  difierently- 
coloured  threads,  or  threads  of  different  sizes  and  substances,  may  be  arranged  in  the 

' warping,  and  require  no  change  in  the  weaving:  this  will  produce  stripes  in  the  direc- 
tion of  the  piece :  or  the  threads  of  the  warp  may  be  of  one  colour,  and  those  of  the  weft 

of  another,  which  will  produce  a  shot  pattern.  Secondly,  several  shuttles  may  contain 
threads  of  different  colours  and  substances,  and  either  of  these  may  be  used  every  time 
that  a  change  of  colour  or  appearance  is  required  ;  this  will  produce  stripes  in  the  weft  or 
across  the  web.  If  this  is  combined  with  a  variously -coloured  warp,  it  will  make  chequered 
and  spotted  patterns  of  great  variety.  The  third  method  consists  in  employing  a  number 
of  heddle  leaves  instead  of  two  only,  each  heddle  having  a  certain  portion  of  the  warp 

passing  through  it,  and  provided  with  a  treadle.  When  this  treadle  is  pressed  down,  only 
a  cei-tain  portion  of  yarns  which  belong  to  its  heddle  will  be  drawn  up,  and  the  rest  will  be 

depressed  ;  consequently,  when  the  weft  is  thrown,  all  those  yarns  which  are  drawn  up 

will  appear  on  the  front  or  top  of  the  cloth ;  but  in  the  intervals  between  them  the  weft 
nmst  appear  over  those  warp  threads  which  are  depressed.  The  number  of  threads 
which  are  thus  brought  up  may  be  varied  as  often  as  the  weaver  chooses  to  press  his  foot 

upon  a  different  treadle  ;  and  in  this  manner  the  pattern  is  produced.  By  combining  all 
these  methods  together,  the  most  complicated  patterns  can  be  woven. 

Tweeled  or  twilled  cloth  is  a  description  of  figure-weaving,  depending  upon  the  arrange- 
ment of  threads  that  compose  the  warp  and  the  weft    These  arrangements  are  very 

numerous,  producing  so  many  varieties  of  twilled  fabrics,  comprising  satin,  bombazccn, 

kerseymere,  diaper,  damask,  &c.  ;  but  it  would  be  impossible,  in  a  work  like  the  present, 

to  convey  a  clear  idea  of  every  variety.    We  shall  confine  our- 
•S'S^^^Si^^"         selves,  therefore,  to  a  description  of  the  general  principle  of  this 

kind  of  weaving.    We  have  stated  above,  that  on  examining  a 

I   piece  of  plain  cloth,  it  will  be  seen  that  every  thread  of  the  weft 
r^T^^'^^^^^s^^s.^'S-^^^    passes  alternately  over  and  imder  every  thread  of  the  warp,  as 

shown  in  the  woodcut,  yii;.  782.  at  a,  where  the  little  circles  repre- 
sent the  warp,  and  the  wavy  line  the  weft.    In  twilled  cloth  the 

case  is  different ;  instead  of  the  weft  passing  under  and  over  each 

thread  of  the  warp,  it  passes  under  one,  and  goes  over  more  than 

one,  sometimes  two,  three,  four,  or  five,  as  l>,  according  to  the 
Fig.  782.  j^jjj^  pattern.    Instead,  therefore,  of  the  reticulated  ap- 

1 
ii 
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I'arance  of  common  calico,  twilled  cloth  exhibits  some  of  the  threads  passing  along  over 
i  veral  before  disappearing ;  and  c  represents  the  surface  of  such  cloth.  When  twilled 
^oth  is  composed  of  silk,  it  is  called  satin;  when  of  cotton,  fustian  or  jean;  when  it  is 
niposed  of  woollen,  it  is  called  serge,  or  kerseymere  ;  and  in  linen  it  is  distinguished  by 
irious  names.  It  is  easy  to  see  how  a  great  variety  of  figures,  consisting  of  sprigs, 

!  nvers,  or  spots,  may  be  produced  by  varying  the  mode  in  which  the  weft  intersects  the 
arp  ;  and  in  order  that  the  weaver  may  clearly  understand  the  intended  texture  of  his 

ML'ce,  all  the  threads  are  drawn  on  paper  before  he  begins,  in  a  manner  peculiar  to  them- 
Ives.  Cloths  may  be  twilled  on  one  side  or  on  both  sides,  as  shalloon  ;  and  they  may 
made  by  various  dispositions  of  the  loom  to  exhibit  the  different  stripes  and  figures  seen 

,11  dimity,  diaper,  and  damask. 
5609.  Pile-weaving  is  that  by  which  velvets,  various  fustians,  such  as  velveteens,  corde- 

l  oys,  &c.,  are  formed.  In  these,  besides  the  warp  and  weft,  another  series  of  threads  are 
M oven  in  and  fixed  in  loops,  which  are  afterwards  cut  to  form  the  pile  of  these  fabrics. 

5610.  The  draw-loom  is  employed  where  the  most  intricate  figures  in  cloth  are  required, 
i'liese  machines  are  necessarily  complicated,  though  very  complete ;  and  it  is  by  them 

t !  I  at  figured  and  spotted  muslins,  damask,  whether  of  silks  or  linen,  and  even  many  carpets 
are  now  woven.  Those  for  damasks  are  the  most  curious,  and  their  productions  have 
justly  excited  the  highest  admiration.  The  most  perfect  loom  of  this  kind  was  the  in- 
\  cntion  of  M.  Jacquard,  a  practical  weaver  at  Lyons  ;  and  the  machine  continues  to  bear 
his  name.  It  has  now  superseded  all  other  looms  for  figure-weaving,  the  skill  and  labour 
n'i|uired  being  so  much  reduced  by  it,  that  they  are  little  more  than  is  required  for  plain 
w  eaving.  It  is  lamentable  to  learn  that  this  admirable  invention  did  not  benefit  its 
author,  who  experienced  the  most  bitter  annoyances  from  his  fellow  artizans. 

5611.  Ribbands  are  woven  in  a  manner  analogous  to  cloth ;  but  the  looms  are  sometimes 
jso  constructed  that  upwards  of  fourteen  ribbands  may  be  woven  at  once. 

5612.  Stocking-weaving  is  of  a  different  kind,  and  will  be  described  under  "  Stockings." 

CHAP.  II. 

WOOLLEN  FABRICS  FOR  CLOTHING  AND  FURNITURE. 

Sect.  I. 

mSTOniCAL  AND  GENERAL  REMARKS. 

5613.  The  substances  employed  for  clothing  are  so  numerous,  and  the  ways  of  pre- 
paring them  so  various,  that  there  are  few  arts  in  which  more  sagacity  has  been  displayed, 

or  where  the  inventive  powers  of  man  have  been  called  more  into  action.  The  sheep in  early  times  supplied  clothing  to  many  nations  of  antiquity  ;  but  it  would  be  found  that 
skin  with  its  wool  was  too  heavy  and  rigid,  and  that  the  latter,  when  separated,  might  be converted  into  cloth  that  was  more  flexible  and  admitted  of  being  made  of  various  degrees of  warmth. 

5614.  It  is  known  that  woollen  garments,  as  well  as  those  of  linen,  were  worn  by  the ancient  Egyptians.  These  also  formed  aknost  exclusively  the  attire  of  the  ancient  Greeks 
and  Romans,  though  but  little  is  known  concerning  their  manufacture.  We  learn,  how- 

ever, that  these  nations  bestowed  great  pains  in  improving  their  breed  of  sheep,  and  gave high  prices  for  select  animals  ;  also,  that  they  made  woollen  fabrics  of  great  fineness 
5615.  We  have  mentioned,  that  though  England  had  been  long  famous  for  its  wool,  yet that  the  art  of  weaving  it  into  cloth,  except  that  of  the  coarsest  kind,  was  little  known  pre- viously to  the  year  1331  ;  the  higher  classes  had  fine  cloths,  but  these  were  chiefly  of foreign  manufacture. 
Little  mention  is  made  of  this  branch  of  trade  in  England  prior  to  the  reign  of  Edward III.,  who,  having  married  Philippa  of  Hainault,  found  means  to  bring  over  a  considerable number  of  woollen  manufacturers  from  the  Low  Countries.  These  Flemings  settled  in 1  ork,  Kendal,  Halifax,  Manchester,  Norwich,  and  also  in  the  west  of  England ;  but  we have  few  records  of  the  progress  of  the  manufacture  till  the  time  of  Henry  VIII.,  when  it had  grown  into  considerable  importance.  Another  advance  was  made  in  consenuence  of refugee  weavers,  who  fled  from  the  Netherlands  to  England,  to  avoid  the  religious  perse- cutions of  the  Duke  of  Alva.  These  Flemings  were  graciously  received  by  Queen  Eliza- beth, and  obtained  liberty  to  settle  at  Norwich,  Colchester,  Sandwich,  and  other  ulaces Notwithstanding  this,  the  manufacture  of  cloth  made  greater  progress  for  a  lonl'  time 

among  the  neighbouring  nations  than  amongst  ourselves.  fa  ̂ 
5616.  About  the  reigns  of  Edward  VL  and  Queen  Mary,  some  kinds  of  woollen  cloths 
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beg<an  to  be  exported  in  considerable  quantities  ;  mixed  eloth  in  particular,  for  which  the 
■west  of  England  has  ever  since  been  celebrated.  In  1770,  the  exports  of  woollen  fabrics 
of  different  kinds  amounted  in  value  to  four  millions  annually  ;  and  in  1833,  according  to 
Mr.  M'CuUoch,  the  value  of  woollen  goods  manufactured  was  twenty-one  millions  sterling, of  which  about  six  millions  are  exported. 

5617.  Tke  inventions  of  Arhivright  for  the  carding  and  spinning  of  cotton  wool  were  soon 
modified  to  suit  the  wool  of  the  sheep,  and  produced  an  entire  revolution  in  the  woollen 
and  worsted  trade.  Since  that  time,  instead  of  the  hand-spinning  described  in  Chap.  I., 
the  mechanical  powers  of  water  and  steam  having  been  applied  to  drive  machinery  for 
that  purpose,  and  the  localities  of  the  woollen  manufacture  have  moved  into  those  coun- 

ties where  water  and  coal  are  plentiful ;  also  the  permission  to  export,  which  was  for- 
merly refused,  being  granted,  English  cloth  and  other  woollen  goods  find  markets  all 

over  the  world.  The  improvements  made  within  twenty  years  in  the  quality  of  our  best 
broad  cloths  are  very  considerable,  partly  on  account  of  superior  machinery,  and  partly 
from  the  several  processes  being  better  understood. 

Sect.  II. 

ON  THE  NATURE  OF  'WOOL,  AND  THE  VARIOUS  KINDS  OF  IT. 
5618.  Wool  is  a  kind  of  soft  hair  which  grows  upon  the  skins  of  several  ruminating 

animals,  particularly  sheep,  the  lama,  the  Angora  goat,  and  the  goats  of  Thibet.  The  dis- 
tinction between  wool  and  hair  is  rather  arbitrary  than  natural,  consisting  in  the  greater  or 

less  degrees  of  fineness,  softness,  and  pliability  of  the  fibres.  When  the  fibres  possess  these 
properties  so  far  as  to  admit  of  their  being  spun  and  woven  into  a  texture  sufficiently 
pliable  to  be  used  as  an  article  of  dress,  they  are  called  wool.  Both  coarse  and  fine  fibres 
are  often  found  on  the  same  animal,  one  of  which  might  be  called  hair  and  the  other  wool: 
many  of  the  asses  and  even  oxen  of  this  counti-y  have  soft  woolly  tufts  on  some  parts  of 
their  skins  ;  and  this  is  more  the  case  with  the  oxen  of  Thibet  and  the  asses  of  Chili. 
The  fleeces  of  sheep  vary  much  in  the  degree  of  fineness  in  different  parts  of  the  body. 

5619.  Sheep's  wool  in  its  present  state  appears  to  have  been  in  a  great  measure  the  product 
of  cultivation;  for  we  know  of  no  wild  animal  that  resembles  the  wool-bearing  sheep. 
The  Argali,  from  which  all  the  varieties  of  sheep  are  supposed  to  be  derived,  is  covered 
with  short  hair,  at  the  bottom  of  which,  close  to  the  skin,  there  is  a  softer  hair  or  wool. 
This  is  not  peculiar  to  the  argali :  almost  all  quadrupeds  inhabiting  cold  climates  are 
covered  in  the  same  manner  with  a  soft  hair,  which  is  protected  by  a  coat  of  longer  and 
coarser  hair.  By  removal  to  a  temperate  climate,  or  when  placed  under  the  fostering 
care  of  man,  secured  from  the  inclemencies  of  the  weather,  and  supplied  regularly  with 
food,  the  coarse  long  hair  falls  off,  the  animal  retaining  only  the  softer  and  longer  hair  or 
wool.  On  the  contrary,  European  sheep  removed  to  tropical  climates,  and  much  exposed 
to  the  heat,  lose  their  soft  fleece,  which  is  succeeded  by  a  covering  of  short  hair. 

The  goat  of  Thibet,  which  produces  the  extremely  fine  wool  of  which  the  Cashmere 
shawls  are  made,  lives  near  to  the  tropics ;  but  the  country,  from  its  height  above  the  sea, 
is  extremely  cold.  Sheep,  in  exposed  situations  in  Europe,  often  produce  short  coarse 
hairs  intermixed  with  the  wool,  which  fall  off  and  do  not  grow  again  when  the  animals 
are  removed  to  a  warmer  situation  and  to  a  richer  pasture.  These  facts  are  sufiicient  to 

prove  the  effects  of  cultivation  on  the  fleece  ;  and,  probably,  finer  wool-bearing  sheep  have 
originally  become  so  by  long-continued  attention  to  those  circumstances  which  have  been 
found  by  experience  to  affect  the  fineness  of  the  fleece. 

It  is  probable,  however,  that  climate  and  food  alone  will  not  produce  the  finest  wool, 
although  it  assists  greatly  ;  and  it  has  been  shown  that  this  is  most  completely  obtained 
by  a  careful  selection  of  such  sheep  as  produce  the  best  fleeces,  and  breeding  from  them 
for  a  few  generations,  until  a  new  race  is  established  that  becomes  permanent.  In  this 
manner  have  been  procured  those  peculiar  breeds  that  are  now  famous  for  their  wool. 

6620.  Sheep's  wool  may  therefore  be  considered  as  much  an  object  of  cultivation  as  any 
vegetable  product;  and  it  is  never  Ibimd  of  good  quality  except  in  those  countries  which  have 
been  the  seat  of  the  arts,  and  where  a  considerable  degree  of  civilisation  and  refinement 

exists,  or  has  formerly  prevailed.  Where  the  culture  has  been  long  neglected,  the  product 

is  uniformly  found  to  be  deteriorated.  In  the  flocks  of  Barbary  and  the  adjoining  states 

may  be  traced  the  offspring  of  a  fine-wooUed  race  of  sheep,  degenerated  by  utter  neglect,  in 
a  climate  naturally  unfavourable  to  the  production  of  fine  wool.  In  Sicily  and  the  southern 

parts  of  Italy,  the  remains  of  the  ancient  Tarentine  breed  preserve  to  the  present  day  a 

race  of  fine-woolled  sheep  greatly  degenerated  by  neglect.  In  Portugal,  the  fine-woolled 
sheep  retain  more  of  their  original  purity,  though  in  a  state  of  degeneracy  In  Spain, 

where  the  growth  of  fine  wool  has  never  entirely  ceased  to  be  an  object  of  attention,  the 
race  of  fine-woolled  sheep  exists  in  a  high  degree  of  perfection. 

5621.  Wool  like  the  hair  of  horses  arid  cattle,  completes  its  growth  in  a  ;/car,  and  then 

fails  off  to  he  succeeded  by  a  fresh  crop  ;  but  instead  of  coming  off  partially,  as  hair  does, 
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it  is  shed,  if  left  to  itself,  nearly  all  at  once  at  a  particular  period,  leaving  the- animal 
covered  with  a  short  coat  of  young  wool.  To  prevent  this,  and  consequently  the  loss  of 
the  wool,  this  is  shorn  off  when  it  has  come  to  its  full  growth,  and  before  it  detaches 

itself  naturally ;  the  whole  together  constituting  -what  is  called  a  fleece.  The  time  for 
sheep-shearing  is  regulated  by  the  climate  and  the  weather.  In  the  southern  parts  of 
England  it  is  generally  about  the  middle  of  June.  If  sheep  are  shorn  in  cold  weather, 
they  suffer  considerably. 

The  wool  shorn  from  the  living  animal  is  called  fleece  wool,  and  is  superior  to  that 
■which  is  pulled  off  from  the  slaughtered  sheep  by  the  fellmonger,  and  which  is  termed 
skin  tvool  or  pelt  wool :  this  is  distinguished  by  its  being  harsher,  weaker,  and  less  capable  of 
taking  a  good  dye.  The  quantity  of  the  latter  in  a  country  like  England,  where  so  much 
animal  food  is  consumed,  is  very  considerable.  It  is  frequently  too  short  to  be  worked 

by  itself,  and  is  then  mixed  in  with  longer  wools.  The  process  by  -which  the  wool  is 
separated  from  the  skins  has  a  tendency  to  make  it  hard,  and  to  destroy  or  injure  its  felting 
or  milling  property ;  on  which  account  short  skin- wools  are  seldom  used  for  the  manu- 

facture of  cloth,  but  more  generally  for  flannels,  serges,  and  those  kinds  of  goods  which 
require  little  or  no  milling  ;  on  this  account  its  value  is  less  than  that  of  fleece  wool.  The 
longer  kinds  of  felt  wool  are  used  for  hosiery  yarns,  or  for  hand  yarn  for  the  warps  of 
serges  and  other  goods  having  a  warp  of  combed  and  a  woof  of  carded  wool. 

5622.  The  length  of  the  fibre  of  wool  constitutes  an  important  distinctive  character.  Sheep's 
wool  is  divided  by  manufacturers  into  two  sorts,  long  or  combing  wool,  and  short  or  clothing 
wool ;  and  these  differ  from  each  other  materially  in  the  uses  to  which  they  are  applied. 
It  is  usual  to  speak  of  the  length  of  the  staple  of  wool.  By  the  staple  is  meant  the  separate 
locks  into  which  the  wool  naturally  divides  on  the  skin,  each  lock  consisting  of  a  certain 
number  of  fibres  which,  collectively,  are  called  the  staple. 

5623.  Long  or  combing  wool  may  vary  in  length  from  three  to  eight  or  ten  inches  :  it  is 
prepared  on  a  comb  with  long  steel  teeth,  worked  either  by  hand,  or  by  machinery, 
which  open  the  fibres  and  arrange  them  longitudinally,  like  those  of  flax :  thread  is 
therefore  spun  from  this  wool  in  the  same  manner  as  from  flax,  but  the  fabrics  made  of  it 
are  not  fit  to  be  subjected  to  the  process  of  felting.  The  longest  kinds  of  wool  are 
manufactured  into  loorsted  or  hand  yarns,  employed  in  worsted  pieces,  such  as  waistcoats, 
carpets,  bombazines,  crapes,  poplins,  and  the  finer  kinds  of  worsted  goods.  The  shorter 
combing  wools  are  principally  used  for  hosiery,  and  are  spun  into  soft  worsted  yarn. 

5624.  Short-stapled  wool  is  the  only  kind  employed  for  making  cloth,  hence  it  is  some- 
times called  clothing  wool;  it  varies  in  length  from  three  to  four  inches  ;  if  longer,  it 

requires  to  be  cut  or  broken  to  render  it  fit  for  carding  and  spinning  into  woollen  yarn, 
and  the  subsequent  operation  of  felting.  This  wool  is  always  carded  upon  an  instrument 
with  fine  short  teeth,  by  which  the  fibres  are  opened  and  spread  in  every  direction. 
The  principal  qualities  required  in  clothing  wools  are,  the  regular  fineness  of  the  hair  or 
pile,  its  softness  and  tendency  to  felt,  the  soundness  of  the  staple,  and  the  whiteness  of  its 
colour. 

5625.  TTie  fineness  of  the  fibre  of  wool  has  ever  been  considered  as  an  important  quality 
since  the  manufacture  of  cloth  has  been  so  much  improved.  The  degree  of  fineness  may 
be  ascertained  by  the  microscope  :  the  thickness  of  a  hair  of  the  best  Spanish  and  Saxon 
wool  is  not  more  than  fi^ih  of  an  inch,  and  that  of  the  finest  native  English  is  from  yi^jths 
to  -ninths.  But  the  comparative  fineness  is  sufiiciently  estimated  by  the  eye  of  the  wool- 
sorter  or  -wool-dealer,  who,  by  long  habit,  can  discern  minute  differences  which  are  quite 
imperceptible  to  common  observers,  and  scarcely  appreciable  by  the  microscope  ;  a  dif- 

ference in  the  size  of  the  fibres  too  minute  to  be  noticed  by  persons  not  experienced  may 
occasion  a  difference  of  forty  per  cent.,  or  more,  in  the  value  of  the  wool. 

Fine  wool  was  formerly  valued  because  a  finer  thread  could  be  spun  from  it,  and  a 
thinner  fabric  made  than  from  the  coarser  wools ;  but  since  recent  improvements  in 
machine  spinning  have  been  introduced,  it  has  been  found  practicable  to  spin  coarse 
wools  to  the  same  length  as  the  finer  wools  were  formerly  spun  to.  It  is  well  known, 
however,  to  cloth  manufacturers,  that  whatever  be  the  fineness  of  the  yam,  unless  the 
wool  also  be  fine,  it  is  impossible  to  make  a  fine,  compact,  and  even  cloth,  in  which  the 
thread  shall  be  covered  with  a  thick  soft  pile  ;  nor  would  a  thin  cloth  made  from  coarse 
wool  have  the  same  durability  or  appearance  as  one  from  fine  wool  of  equal  weight  per 
yard. 

5620.  T/ie  finest  of  all  wools  is  that  from  the  goat  of  Thibet,  of  which  the  exquisite 
Cashmere  shawls  are  made  ;  the  finest  of  European  wools  are  from  the  Spanish  Merino 
breed,  to  which  the  best  Saxon  sheep  belong.  For  coarse  goods,  indeed,  such  as  blankets, 
carpets,  and  cloth.s  called  duffields  raised  with  a  hairy  pile,  a  considerable  degree  of hardness  or  elasticity  of  the  fibre  is  an  advantage  ;  but  in  all  the  finer  articles  of  the 
woollen  or  worsted  manufacture,  the  fineness  and  softness  are  of  great  value.  In  some 
fleeces  from  the  fine-wooUed  sheep  of  England,  there  is  sometimes  an  intermixture  of coarse  hairs,  which  proves  very  detrimental  to  the  wool.    In  the  Merino  and  Saxon 
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sheep,  the  fleece  is  more  regular,  -whatever  be  the  degree  of  fineness,  than  on  any  of  our sheep. 

5G27.  Tlie  fineness  of  the  fieece  varies  in  different  parts  of  the  animal.  The  finest  is 
upon  the  spine,  from  the  neck  to  within  six  inches  of  the  tail,  including  one-third  of  the 
breadth  of  the  back  or  saddle ;  the  second  quality  covers  the  flanks,  and  extends  from 
the  thighs  to  the  shoulders ;  the  third  covers  the  neck  and  rump ;  and  the  fourth  lies 
upon  the  lower  part  of  the  neck  and  the  breast,  down  to  the  feet,  as  also  upon  a  part  of 
the  shoulders,  and  the  thighs,  to  the  bottom  of  the  hind  quarters. 

Wool  is  sorted  with  great  care  into  the  various  degrees  of  fineness,  by  persons  much  prac- 
tised in  this  process  ;  and  they  generally  separate  English  fleeces  into  eight  or  ten  sorU 

in  a  single  fleece,  which  receive  difierent  names,  and  are  applicable  to  difi'erent  fabrics. 5628.  The  softness  of  fine  wool  for  cloths  is  next  in  importance  to  the  fineness  of  the 
fibre,  but  is  not  dependant  upon  it.  It  consists  in  a  peculiar  feel,  which  approaches  to 
that  of  silk  or  down,  but  in  which  the  wool  of  European  sheep  is  inferior  to  that  of 
Eastern  Asia,  or  to  the  wool  of  the  Vicima  or  Lama  of  Peru  and  Chili. 

The  softness  of  the  Indian  wool  is  far  superior  to  that  of  the  very  softest  of  the  Merino 
fleeces  ;  and  yarn  from  Indian  wool  fetches  a  much  higher  price,  sometimes  even  three 
guineas  per  pound,  not  on  account  of  the  superior  fineness  of  the  thread,  but  for  the  soft- 

ness of  the  wool.  In  European  wools  there  are  different  degrees  of  this  property,  even 
where  the  fibre  is  equally  fine.  In  our  English  wools,  a  similar  difference  exists  between 
the  wool  of  one  district  and  that  of  another,  and  which  is  imparted  to  the  cloths  made 
from  each. 

5629.  Fine  clothing  wool  depending  chiefly  upon  the  peculiar  breed  of  sheep,  and  less  upon 
soil  and  climate,  may  be  grown,  by  care  and  attention,  in  every  country  where  sheep  will 
subsist  and  thrive  ;  but  it  is  different  with  the  long  combing  wool :  to  grow  this  in  per- 

fection, rich  pastures  seem  requisite,  and  these  cannot  be  obtained  under  a  parching  sun, 
in  tropical  climates,  nor  could  the  animal  exist  clothed  with  a  heavy  fleece.  Under  such 
circumstances,  the  long-woolled  sheep  become  feverish  and  diseased,  and  only  recover  by 
casting'the  fleece,  which  is  replaced  by  a  coat  of  short  hair.  The  luxuriant  pastures  in 
England,  particularly  in  Lincolnshire  and  Leicestershire  and  in  the  opposite  coast  of 
Flanders,  seem  more  favourable  to  the  growth  of  long  wool  for  combing  than  any  other 
countries,  and  the  wool  of  these  places  is  highly  prized  for  the  worsted  manufacture. 

5630.  Lamb's-wool  is  generally  softer  than  that  of  the  sheep  of  the  same  flock  ;  and  as 
it  has  the  felting  quality  in  a  high  degree,  is  much  used  in  the  hat  manufacture.  The 

wool  of  dead  lamb-skins  called  skin-lamb's- wool,  possesses  less  of  the  felting  property, 
and  is  employed  for  flannels  and  lamb's-wool  hosiery.  In  the  northern  parts  of  Europe, 
the  lambs  of  some  of  the  breeds  of  sheep  possess  a  fleece  so  delicately  soft,  that  it  consti- 

tutes a  most  valuable  fur,  being  dressed  on  the  skin,  and  used  as  a  costly  article  of  attire, 
especially  for  morning  gowns,  among  wealthy  Russians. 

5631.  The  natural  colour  of  wool  is  white,  gray,  or  brownish  black.  It  is  probable 

that  all  sheep's  wool  was  at  first  of  a  dark  colour,  and  previously  to  the  invention  of 
dyeing,  coloured  wool  would  have  a  preference  to  white  ;  but  after  the  discovery  of  a 
method  of  communicating  beautiful  colours  to  the  fleece,  white  wool  would  be  preferred 
as  the  most  favourable  for  receiving  bright  colours,  and  those  sheep  which  had  white 
fleeces  would  be  selected  to  breed  from.  Dark  brown  or  black-woolled  sheep  are  not 
uncommon  in  many  parts  of  Europe,  and  coarse  cloths  are  made  of  their  wool  in  its  natural 
colour. 

5632.  Wool,  in  the  state  in  which  it  is  taken  from  the  sheep,  is  always  mixed  with  a  great 
deal  of  dirt  and  foulness  of  different  kinds,  and  in  particular,  is  strongly  imbued  with  a 
natural  grease,  which  requires  to  be  removed.  This  is  effected  by  the  wool-comber,  by 
means  of  washing  and  combing,  after  which  the  wool  becomes  soft,  clean  and  springy,  and 
is  brought  into  the  state  adapted  for  the  making  of  worsted  and  the  manufacture  of 
woollen  stuffs. 

5633.  The  grease  or  yolk  of  the  fleece  is  an  oily,  or  rather  a  soapy,  substance  secreted  by 
the  animal.  It  is  found  to  consist  of  animal  oil  combined  with  a  little  potash,  forming  of 
itself  a  kind  of  soap ;  hence  it  serves  to  facilitate  the  scouring  of  wool  by  water  alone. 
It  is  most  abundant  in  those  breeds  that  have  the  softest  fleeces,  as  the  Merino ;  and 

while  the  animal  is  living,  it  serves  to  keep  the  wool  in  a  sound  state,  and  improves  its 
softness  ;  but  although  so  beneficial  to  the  wool  while  growing,  it  becomes  injurious  to  it 
after  it  is  shorn,  and  should  be  removed  as  soon  as  possible  ;  otherwise,  it  will  produce  a 

fermentation,  and  render  the  wool  hard  and  brittle,  particularly  in  hot  weather.  Some- 
times the  fleece  is  washed  with  cold  water  on  the  animals  before  sheaving  ;  but  when  it  is 

thick,  as  in  the  Merino  breed,  it  is  washed  after  it  is  shorn,  cither  with  hot  or  cold  water, 

the  former  being  most  eff'ectual.  Wool  loses  in  weight  by  this  process  from  thirty  to 
forty-five  per  cent.  A  copious  supply  of  the  yolk  is  necessary  to  the  healthy  condition  of 
the  fleece,  and  in  some  flocks  it  is  nearly  equal  in  weight  to  the  wool. 

5G34.  The  practice  of  greasing  the  sheep  with  a  mixture  of  tar  and  butter,  practised  in 
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Scotland  and  the  north  of  England,  to  preserve  them  from  the  effects  of  moisture  and  the 
Inclemency  of  the  weather,  has  heen  supposed  to  be  injurious  to  the  -wool ;  but  Mr.  Bake- 
well  has  shown  that  when  the  proportion  of  tar  is  not  too  great,  the  wool  is  greatly  im- 

proved by  this  process,  as  the  unguent  preserves  the  wool  in  a  soft  state  during  the  heats 
of  summer,  besides  defending  the  animals  from  insects  and  cutaneous  diseases. 

5635.  The  long-woolled  sheep  of  England  are  of  four  breeds  :  the  Dishley  or  new  Lei- 
cestershire ;  the  Lincolnshire  ;  that  of  Teeswater,  and  of  Dartmoor.  The  Lincolnshire 

and  Leicester  breeds  produce  the  longest  staple,  being  often  a  foot  in  length.  The 
average  weight  of  their  fleeces  is  from  eight  to  ten  pounds.  For  the  general  purposes  of 
the  worsted  manufacturer  their  wool  is  unequalled. 

5636.  Our  short-woolled  sheep  are  principally  the  Dorsetshire,  Herefordshire,  and 
Southdown.  The  sheep  pastured  on  the  Cheviot  hills  in  Cumberland,  though  not  of  the 
finest-woolled  English  breed,  yield  fleeces  of  great  softness. 

5637.  It  is  a  remarkable  fact,  stated  by  several  persons  who  have  written  lately  on  our 
manufactures,  that  although  Britain  was  long  famous  for  its  wool,  which  was  formerly  con- 

sidered as  the  staple  article  of  British  exports,  yet  at  present  the  native  wool  of  this 
country  is  deemed  by  our  manufacturers  to  be  unfit  for  making  superfine  cloth,  and  is 
not  in  fact  used  here  for  this  purpose,  all  our  superfine  cloths  being  made  with  foreign 
wool.  Prior  to  1824,  some  good  English  broad  cloths  were  made  of  wool  from  Sussex, 
Norfolk,  Suffolk,  and  Hampshire  ;  but  it  is  said  that  since  that  time  our  wool  has  dete- 

riorated somewhat  in  its  quality,  and  Saxon  wool  chiefly  is  employed.  The  great  fault  of 
English  wool  for  cloths  is  the  length  of  the  staple  as  well  as  the  coarseness. 

5638.  The  following  table  exhibits  the  various  breeds  of  sheep  in  this  country,  with 
the  quality  and  quantity  of  wool  produced  by  each. 

Dishley  . 
Lincoln  . 
Teeswater 
Dartmoor 
Exmoor  . 
Dorset 
Hereford  . 
Southdown 
Norfolk  . 
Heath 
Hardwick 
Cheviot  . 
Dun-faced 
Shetland  . 
Romney  Marsh 

Spanish  or  Merino 

No  horns 

Horned 
Small  horns 
No  horns 

Ditto 
Large  horns Ditto 
No  horns 

Ditto 
Ditto Ditto 
Ditto 

C  Males  horned,  ̂  
)  Females  some-  f 1  times  without  f 
C       horns        ) I 

White  races  and  legs 

Ditto 
Ditto 
Ditto 

Grey  faces  and  legs 
Black  faces  and  legs Ditto 

Speckled  faces White  faces  and  legs 
Dun  faces  and  legs 
Colours  various 

White  faces  and  legs 

Ditto 

Quality  of  the  Wool. 

Combing  or  long  wool 
Ditto 

f  Carding  or  fine  short  7 
i  wool  J 
Very  fine  short  wool Ditto 

Fine  short  wool 
Coarse  long  wool Short  wool 
Fine  short  wool 

Ditto Fine  cottony  wool 
Long  wool 

Short  wool,  very  fine 

Weight  of Fleece. 

Lbs. 
8 

11 
9 
9 
6 

34 

2 

24 

2 

34 

2 
3 

14 

I*
 

34 

5639.  Spanish  Wool. — The  finest  wooUed  sheep  in  Europe,  the  Spanish  Merino,  may 
be  traced  to  the  Tarentine  sheep,  introduced  by  the  Romans  into  Spain.  This  breed  is 
said  to  have  come  originally  from  Asia,  where,  in  the  ancient  seats  of  luxury,  the  utmost 
pains  had  been  bestowed  upon  these  animals.  In  the  middle  ages,  so  far  back  as  1243, 
Spain  was  celebrated  for  its  fine  woollen  cloth,  with  which  it  supplied  the  Italian  states. 
The  males  of  the  Merino  sheep  have  horns,  and  the  females  are  without  them.  They  are 
covered  by  a  great  thickness  of  wool,  and  appear  almost  enveloped  in  it,  scarcely  giving 
way  to  the  pressure  of  the  hands.  The  number  of  these  sheep  in  Spain  is  estimated  to  be 
about  5,000,000,  and  they  belong  to  various  wealthy  proprietors ;  yet  they  are  united 
together  into  one  great  flock,  called  the  Mesta,  which  travels  over  the  kingdom  under  the 
guidance  of  certain  persons  appointed  to  take  care  of  it,  feeding  upon  various  commons  or 
uncultivated  lands,  passing  the  summer  in  the  mountainous  districts,  and  the  wmter  in  the 
plains.  This  breed  was  tried  in  England  by  George  III.,  but  has  not  succeeded  to  the 
extent  expected,  although  it  has,  in  many  instances,  improved  the  English  breed  of  short 
wool  sheep.  Formerly  all  our  finest  wool  came  from  Spain ;  but  Spanish  wool  is  now 
almost  entirely  superseded  by  the  Saxon  and  Australian.  The  Spanish  flocks  have suffered  much  in  consequence  of  the  war. 

5640.  Saxon  wool,  now  so  much  employed  in  this  country,  owes  its  great  improvement 
to  the  late  King  of  Saxony  when  elector:  on  account  of  the  superiority  of  the  Spanish 
Merino  sheep,  he  introduced  them  into  his  dominions,  where  they  seemed  to  succeed 
even  better  than  in  Spain.  Previously  to  1800,  our  average  annual  imports  of  wool  did 
not  much  exceed  3,000,000  lbs.,  mostly  brought  from  Spain  ;  but  such  has  been  the 
increase  of  the  Merino  breed  by  the  Saxon  wool -growers,  that  the  annual  importation  of 
•wool  from  Saxony  amounts  to  above  25,000,000  lbs. 
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This  fact  has  excited  the  emulation  of  the  states  contiguous  to  Saxony ;  and  the  in- 
habitants of  Silesia,  Bohemia,  and  Austria,  have  improved  their  flocks  by  the  Merino. Sa.\.on  wool  is  usually  four  or  five  inches  long,  but  from  its  tenderness  it  admits  of 

being  easily  broken  down  by  carding  to  the  proper  shortness  for  clothing  and  fuUinir, 
which  is  from  two  to  three  inches,  and  is  by  much  preferable  for  making  fine  broad 
cloths,  kerseymeres,  pelisse  cloths,  shawls,  and  such  fabrics  as  require  fine  yarn. 

5G41.  Shetland  wool.  —  A  breed  of  sheep  exists  in  the  Shetland  Isles,  remarkable  for 
the  fineness  of  its  wool.  The  sheep  are  small,  and  mostly  without  horns:  they  are 
suffered  to  run  wild,  and  are  not  even  sheltered  in  winter.  In  the  summer  they  are  con- 

fined to  the  hills,  but  after  the  crops  are  removed,  they  are  allowed  to  range  over  the country ;  and  when  the  ground  is  covered  with  snow,  the  animals  come  down  to  the 
shores,  and  feed  upon  sea-weeds.  For  fineness  and  softness  the  Shetland  rivals  even  the 
Spanish  wool,  while,  being  at  the  same  time  of  longer  staple,  it  is  employed  for  the  best 
worsted  mantifactures,  as  stuffs,  the  finest  stockings,  &c.  The  fleece  attached  to  the 
skin  is  occasionally  employed  as  an  excellent  fur.  This  peculiar  breed  is  called  beaver 
sheep.  The  colour  of  the  wool  is  various,  white,  grey,  brown,  and  black;  but  the 
quantity  of  this  wool  is  not  considerable.  Some  of  the  same  breed  occurs  in  a  few  places 
in  the  Highlands. 

5642.  Australian  wool.  —  A  new  locality  for  fine  wool  has  been  found  in  Australia. 
The  Spanish  Merino  sheep  were  carried  to  New  South  Wales  and  Van  Diemen's  Land, 
where  the  climate  appears  peculiarly  well  suited  to  them  :  they  are  multiplying  pro- 

digiously ;  the  wool  is  of  the  first  quality,  and  these  countries  promise,  at  no  very  distant 
period,  to  be  the  principal  wool-growing  places  in  the  world.  Already  our  imports  from 
Australia  exceed  4,000,000  lbs.  per  annum.  It  is  said  that  no  wool  spins  so  well,  in  con- 

sequence of  the  length  of  its  staple  and  its  softness  ;  it  is  also  better  for  combing  purposes 
than  any  other  description,  and  is  at  present  altogether  consumed  in  the  finest  worsted 
goods  ;  most  of  those  beautiful  and  soft  woollen  fabrics  which  go  by  the  name  of  Indianas, 
Merinos,  and  Challis,  and  which  make  such  display  in  the  shops  of  our  haberdashers,  are 
manufactured  from  this  fine  Australian  wool. 

Sect.  III. 

MANUFACTURE  OF  CLOTHS  AND  OTHER  "WOOLLEN  FABRICS. 

5643.  The  term  cloth,  in  its  general  sense,  includes  aU  kinds  of  stuff's  woven  or  manu- 
factured on  the  loom,  whether  their  threads  be  of  wool,  hemp,  flax,  or  cotton,  or  any  other 

material :  but  it  is  more  peculiarly  applied  to  those  which  are  made  of  woollen  threads. 

These  difl^er  in  appearance  considerably  from  cotton  cloth.  In  the  latter,  the  threads  are 
distinctly  visible  ;  but  in  a  piece  of  new  woollen  cloth,  they  are  completely  concealed  by 

what  is  termed  the  nap  or  pile  of  the  cloth,  and  it  is  only  after  the  nap  is  worn  off",  that 
they  are  discerned,  when  the  cloth  is  said  to  be  thread-bare. 

5644.  The  manufacture  of  cloth  requires,  as  we  have  stated,  the  short  or  carding  ivool,  the 
elasticity  and  contractility  of  which  renders  the  cloth  susceptible  of  the  peculiar  treat- 

ment of  the  fulling,  felting,  and  teasling  operations,  to  raise  and  regulate  the  nap  or  pile  ; 
and  the  quality  which  distinguishes  cloth  from  all  other  manufactures,  and  which  renders 
it  peculiarly  suitable  for  elegance  and  warmth  in  the  clothes  made  of  it,  are  the  compact- 

ness and  density  it  acquires  from  fulling.    Cloths  are  either  superfine,  second,  or  coarse. 
5645.  A  description  of  the  mode  of  making  superfine  cloth  maj'  serve  for  the  whole,  that 

of  the  inferior  sorts  diff^ering  little,  except  in  the  coarse  and  less  delicate  modes  of  per- 
forming the  same  operations. 

5646.  The  first  operation  is  to  clean  the  wool  thoroughly.  For  this  purpose,  being  taken 
out  of  the  bale,  it  is  first  picked,  to  clear  it  from  the  pitch  which  adheres  to  it,  and  from 
other  extraneous  substances.  It  is  then  scoured,  by  boiling  it  in  three  parts  water  and 
one  of  urine,  from  which  it  is  afterwards  taken  out  and  rinsed  in  running  water ;  or  it  is 
soaked  in  urine,  and  rinsed  frequently  with  clean  water  ;  it  is  then  fit  to  be  committed  to 
the  dye-house.  After  dyeing,  it  is  again  washed  and  dried,  and  then  beaten  with  rods,  to 
free  it  from  the  loose  dye-stuff";  but  this  operation  is  now  generally  performed  by  a 
wool-mill,  or,  as  it  is  called,  a  rvilly,  which,  by  means  of  revolving  spikes,  opens  up  and 

clears  from  sandy  and  other  loose  impurities  the  matted  fleeces  supplied  by  the  wool- 
stapler. 

5647.  77ic  roool,  thus  prepared,  is  now  spread  loose  on  a  floor,  and  olive-oil,  in  the  pro- 
portion of  three  pounds  to  twenty  pounds  of  wool,  evenly  sprinkled  over  it,  and  beat  into 

it  with  very  heavy  rods,  to  facilitate  the  future  carding  operation.  But  previously  to  the 
proper  carding,  it  is  carried  to  the  scribbling  engine. 

Scribbling  is  merely  a  loose  species  of  carding  the  oiled  wool.  The  scribbling 
engine  is  a  machine  composed  of  several  wooden  cylinders  of  various  sizes,  covered  with 
teeth  or  wire  of  different  degrees  of  fineness,  and  bent  and  hooked  in  opposite  directions. 

These  are  combined  in  a  strong  wooden  frame,  and  so  fitted  as  just  to  touch  and  work 
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.against  each  other,  as  they  swiftly  i-evolve  on  being  set  in  motion  by  a  common  handle, 
^adapted  to  be  turned  either  by  men's  labour,  or  any  sort  of  mill-work.  By  passing 
through  this  engine,  the  locks  of  wool,  which  before  were  close  and  matted  together,  are 
idrawn  out,  the  fibres  are  separated,  and  it  is  formed  into  light  flakes,  called  lap. 

5648.  The  carding  engine  receives  this  lap,  works  it  over  again,  and  delivers  it  in  a 
marrow  band,  or  sliver,  which  is  preparatory  to  the  spinning.  Carding  opens  up  and  sepa- 
rrates  completely  the  woolly  fiilaments,  and  renders  the  fleece  lighter,  more  homogeneous ; 
:it  also  occasionally  disentangles  the  connections  of  the  fibres,  and  causes  the  broken 
■Jilaments  to  cross  each  other  in  every  possible  direction.  By  this  the  texture  of  the  wool 
:is  rendered  more  downy,  and  the  filaments  made  more  elastic,  and  disposed  to  lay  hold  of 
;  each  other,  and  thus  put  into  a  condition  more  favourable  for  the  fulling  process.  Before 
(the  invention  of  machines  for  carding,  to  produce  the  roll  or  sliver,  this  pi'ocess  was 
[■performed  by  hand-cards,  which  were  mentioned  in  the  description  of  spinning  wool ;  but 
lit  is  now  done  much  better  by  the  machine. 

5649.  The  cardingg  are  next  taken,  in  the  form  of  light  and  delicate  round  rolls,  to  the 
sslubbing  or  roving  machirie,  by  which  the  separate  lengths  delivered  by  the  carding  engine 
lare  joined  together  by  children,  called  pieccners,  and  drawn  out  in  a  continuous  spongy 
coord  to  six  times  their  former  length,  giving  them  at  the  same  time  a  slight  twist  to  main- 
'.tain  their  cohesion  and  uniformity,  thus  forming  what  is  called  a  slabbing  or  roving,  which 

■is,  in  fact,  a"  very  loose  soft  thread,  that  is  afterwards  to  be  completed  and  made  into \yarn  by  spinning.  This  latter  operation,  now  performed  so  expeditiously  by  machinery, 
nwhich  only  requires  the  attendance  of  boys,  was  formerly  done  by  hand,  on  a  spinning 
I'wheel,  as  we  have  mentioned.  Of  course,  various  ingenious  contrivances  are  necessary 
t  to  prevent  so  tender  a  substance  as  wool  cardings  to  draw  out  without  breaking.  Rovings 
f'for  warp  yarn  must  be  more  twisted  than  for  weft. 

5650.  The  wool  stubbing  or  rovings  are  now  spun  into  icoollen  yarn  of  the  requisite  fine- 
ness, either  by  the  spinning  jenny  or  the  mule,  machines  more  particularly  noticed  in  oitr 

([description  of  the  Cotton  Manufacture,  Chap.  IV.  Sect.  IIL,  for  which  they  were  first  in- 
vvented.  In  the  structure  and  mechanical  properties  of  its  filaments,  short  or  carding  wool 
rresembles  cotton  very  closely,  and  therefore  it  may  be  spun  by  machinery  nearly  similar. 

The  asperities  on  the  surface  of  the  filaments  render  the  spinning  of  wool  difficult. 
IThis  is  in  a  great  measure  removed  by  besmearing  it  with  oil,  by  which  the  inequalities 
>;are  filled  up,  or  at  least  the  asperities  become  less  sensible.  When  the  wool  is  made  into 
ocloth,  it  is  necessary  to  remove  the  oil,  which  is  done  by  the  process  of  fulling. 

For  the  weaving  of  cloth  see  "  Weaving,"  Chap.  I.  Sect.  III.  From  the  similarity  of 
tthe  materials,  the  weaving  of  woollen  cloth  is  not  very  different  from  that  of  cotton. 
^  We  may  just  observe,  that  what  is  termed  the  list  of  cloth,  which  is  a  strip  of  different 
(-■colour  at  the  edges,  consists  of  a  few  stronger  threads  than  the  rest,  to  afford  a  firm  hold 
i'for  the  hooks  in  tentering,  to  be  described. 

In  the  state  in  which  the  cloth  is  woven,  the  fabric  would  be  too  open,  and  the  threads 
ttoo  apparent,  to  suit  with  the  taste  of  the  time,  or  to  be  as  soft  and  comfortable  as  is 
rrequired  for  dress.  To  render  it  more  compact,  and  to  improve  its  appearance,  it  goes 
I  through  the  next  process. 

5651.  It  is  the  milling  and  fulling  that  gives  to  cloth  that  compactness  and  density  which 
iMistinguish  it  from  all  other  woollen  fabrics.  By  this  operation  a  cloth  of  forty  yards  long, 
nand  one  hundred  inches  wide,  is  so  shrunk  up,  and  consequently  thickened,  as  to  be  re 
• -duced  to  thirty  yards  long,  and  sixty  inches  wide,  which  renders  it  of  the  proper  sub 
sstance  and  thickness  of  common  superfine  cloth.  The  cloth  to  be  milled  is  first  cleared, 
Iby  scouring,  from  the  oil  with  which  it  was  imbued  for  the  carding  ;  and  as  fullers'  earth 
1  is  u.sed,  this  operation  is  termed  fulling.  Previously  to  the  milling,  a  liquor  is  sprinkled 
'  on  it,  made  of  fine  soap  dissolved  in  water,  and  it  is  then  laid  in  the  mill-trough,  where  it  is 
I  pounded  or  stamped  on  by  heavy  flat  wooden  hammers  moved  by  wheel  work.  The  pro- 
;  perty  of  being  rendered  thicker  by  compression  is  peculiar  to  woollen  substances ;  if 
t  fabrics  of  silk  or  cotton  were- subjected  to  the  same  process,  they  would  not,  in  any  length 
'  of  time,  be  rendered  thicker  or  more  compact  by  it. 

This  property  depends  upon  the  peculiar  structure  of  the  fibres  of  wool.  These,  when 
«viewed  through  a  microscope  of  great  power,  appear  like  a  number  of  rings  inserted  into 

one  another  {fig.  783.),  the  edges  of  a  longitudinal  section  being  serrated  or  marked 
like  a  saw.  By  this  peculiar  structure  of  the  fibres,  they  are  disposed  to  move 
in  one  direction  more  easily  than  in  another  ;  and  during  the  violent  agitation 
which  the  cloth  undergoes  in  the  mill  trough,  being  at  every  stroke  of  the  mill- 
hammer  strongly  impelled  together,  they  are  driven  into  the  closest  possible 

■  Fig.  783.  'contact,  and  at  length  hook  into  each  other,  drawing  closer  and  closer  as  the 
process  continues,  till  they  become  thus  firmly  and  inextricably  united  :  thus 

«€ach  thread,  both  of  the  warp  and  the  woof  being  so  joined  and  compacted  with  those 
I  that  are  contiguous  to  it,  the  whole  is  formed  into  a  dense  substance,  that  is  not  liable, 
'  like  other  fabrics,  when  cut  with  shears,  to  unravel  and  become  ragged  at  the  edges. 
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It  is  supposed  by  some,  that  this  property  called  fdfmg,  which  is  best  seen  in  hat- 
making,  gave  rise  to  the  earliest  kind  of  woollen  cloth,  before  spinning  and  weaving 
were  invented  ;  since  the  disposition  of  wool  to  mat  together  and  unite  into  a  very 
compact  body  could  not  escape  notice.  The  Tartar  tribes  at  this  day  make  a  cloth  or 
felt  for  their  tents,  merely  by  spreading  out  the  wool  on  the  ground,  and  causing  it  to 
felt  together  by  treading  it  with  warm  water,  and  beating  it ;  and  very  lately  this  process 
of  making  cloth  by  felting  only  has  been  revived  in  this  country,  and  very  thick  woollen 
fabrics,  for  various  purposes,  are  made  without  spinning  and  weaving,  and  by  felting only. 

This  process  is  essential  to  the  beauty  and  strength  of  woollen  cloth,  and  it  is  observed 
that  the  softer  wools  felt  in  much  less  time  than  the  harder,  and  form  a  closer  pile  on  the 
surface  of  the  cloth,  on  which  account  it  is  a  common  practice  to  mix  a  certain  quantity 
of  soft  wool  with  the  hard,  to  enable  the  former  to  felt  with  more  facility.  The  elasticity 
of  the  filaments  has  also  a  considerable  effect  in  promoting  the  felting,  as  it  causes  them 
to  curl.  The  furs  of  the  hare,  the  rabbit,  and  the  beaver,  being  naturally  straight,  cannot 
be  employed  alone  for  felting,  till  they  have  acquired  a  curling  texture  at  their  points,  by 
the  application  of  nitrate  of  mercury.  It  is  scarcely  necessary  to  mention  that,  as  the 
cloth  shrinks  so  much  in  the  fulling  mill,  it  must  first  be  woven  so  much  wider  to  allow 
of  this  shrinkage. 

5652.  Cloth  thus  milled  to  its  propel-  thickness  must  next  be  scoured  with  clean  water  till 
it  is  perfectly  free  from  the  soap  ;  and  in  this  process,  a  preparation  of  fullers'  earth  and 
bullock's  gall  is  found  very  serviceable,  rendering  the  cloth  at  the  same  time  soft  and 
mellow.    It  is  then  stretched  on  the  tenter  frame,  and  left  to  dry  in  the  open  air. 

5653.  The  dressing  of  cloth  is  another  operation  it  has  to  go  through,  which  consists  in 
bringing  a  nap  on  it,  by  drawing  out  all  the  fibres  of  the  wool  that  can  possibly  be  brought 
to  the  surface,  which  is  afterwards  shorn  as  close  and  even  as  it  will  admit  of,  without 
laying  bare  the  threads  of  the  fabrics.  The  nap  is  raised  upon  the  cloth  either  by  teazles 
or  by  wire  cards.  The  natural  teazels  are  the  balls  which  contain  the  seed  of  a  large 
thistle  called  Dipsacus  fiillomim,  which  is  cultivated  on  purpose  ;  the  scales  of  these  balls 
project  on  all  sides,  and  teminate  in  sharp  elastic  points  that  turn  downwards  like  hooks. 
When  these  are  used  by  hand,  the  heads  of  the  thistles  are  cut  o£F,  and  set  close  together 
in  small  wooden  frames,  forming  a  tool  not  unlike  a  curry-comb.  It  is  worked  by  two 
men  who,  holding  the  teazel  frame  by  the  handles,  scrub  the  face  of  the  cloth  hung  in  a 
vertical  position.  The  first  time  of  dressing  the  cloth  they  wet  it  with  water,  and  work 
it  by  strokes  in  the  direction  of  the  warp,  and  next  in  that  of  the  weft,  so  as  to  raise  up 
all  the  loose  fibres  from  the  felt,  and  prepare  it  for  shearing.  In  large  manufactories  this 
operation  is  performed  in  what  is  called  a  gig-mill,  which  originally  consisted  of  a  cy- 

linder set  close  round  with  teazles,  but  now  sometimes  covered  with  brushes  of  fine  wire 
instead  of  teazles. 

5654.  The  next  operation  is  shearing  or  cropping  the  cloth.  The  cloth  being  laid  on  the 
shearing  boards,  which  are  made  of  wooden  planks  covered  with  coarse  cloth,  and  forming 
a  kind  of  hand  cushion,  the  wool  thus  raised  is  cut  off  by  long  heavy  shears,  which  are 
pressed  close  to  the  cloth  with  leaden  weights  and  gradually  slide  forward  at  every  motion 
or  cut,  till  they  have  proceeded  from  one  list  to  the  other.  Lately  an  improved  kind  of 
shears,  of  French  origin,  are  much  used.  The  cloth  is  then  returned  to  be  again  scraped, 
rubbed,  and  brushed ;  and  these  operations  are  repeated  every  time  with  finer  cards  or 
teazels,  till  the  wool  becomes  sufficiently  raised.  Shearing  by  machinery  was  first  intro- 

duced in  1802,  and  finishes  cloth  in  a  more  perfect  manner  than  shearing  by  hand. 
5655.  Tlie  cloth  is  then  taken  to  the  rack,  on  which,  being  fastened  by  the  lists  with  small 

hooks  or  tenters,  it  is  drawn  or  strained,  until  it  be  of  an  even  width  throughout,  and  it 
is  then  sheared  again,  to  complete  the  surface.  All  the  little  bits  of  straw  or  lint  that  may 
adhere  to  it  are  now  picked  out,  and  any  holes  that  may  be  discovered  carefully  fine 
drawn.    After  the  shearing,  cloth  is  subjected  to  the  brushing  machine,  and  the  calender. 

5656.  Nothing  now  remains  to  be  done  but  pressing,  preparatory  to  which,  the  cloth  being 

doubled  and  laid  in  even  folds,  a  leaf  or  sheet  of 'glazed  pasteboard  is  inserted  between each  fold  of  the  cloth  ;  it  is  then  laid  in  the  press,  and  covered  with  thin  wooden  boards, 

in  which  are  placed  iron  plates  properly  heated ;  and  on  the  whole,  the  top  of  the  press  is 

brought  down,  with  the  degree  of  force  judged  necessary  to  give  it  the  proper  gloss. 
When  cold  it  is  taken  out  of  the  press,  folded  and  packed,  ready  for  sale. 

The  satiny  lustre  and  smoothness  given  by  strong  compression  with  much  heat  is  ob- 
jectionable, as  it  renders  the  surface  apt  to  become  spotted  and  disfigured  by  ram  ;  this  is 

taken  oflf  by  steaming  and  brushing.  The  difficulties  attending  the  manufacturing  fine 

cloths,  with  the  degree  of  perfection  which  the  art  has  now  attained,  may  be  easily 

imagined  from  the  number  of  necessary  processes  to  complete  it,  every  one  of  which 
demands  workmen  who  confine  themselves  to  one  process,  in  order  to  acquire  the  requisite 

dexterity.  The  whole  process  occupies  about  six  weeks.  The  French  broad  cloths, 

particularly  those  of  Sedan  and  Louviers,  formerly  surpassed  those  of  all  t-urope  in 

Ei 

If-. 



iChap.  II. WOOLLEN  FABRICS  FOR  CLOTHING,  ETC. 
9G3 

beauty  and  perfection.  At  the  former  place,  blacks  are  admirably  dyed;  and  at  the  latter, 
tthe  wool  is  still  dyed  in  a  superior  style,  especially  for  blues. 

.'>6.')7.  The  goodness  of  cloth  comists  :  1.  in  the  fineness  and  softness  ofthe  wool  ;2.  in  the  clearness,  richness,  and 
1  beautv  ofthe  colour;  3.  in  the  yarn  beingevenly  spun,  always  observing  that  the  warp  be  closer  twisted,  and  one- ;  fourtli  smaller  than  tlie  woof;  4.  in  the  cloth  having  been  well  wrought  and  beaten  on  the  loom,  so  as  to  be 
!  in  every  part  close  and  compact ;  5.  in  being  milled  or  fulled  evenly,  clean  scoured,  and  of  a  proper  thick- 
mess  or  substance ;  6  in  being  well  dressed,  so  that  the  hair  or  nap  of  the  wool  be  fully  and  evenly  drawn  out 
land  ranged  on  the  surface,  and  in  being  shorn  close,  yet  without  laying  the  ground  or  threads  bare  ;  7.  in  its 
;  not  beini;  over-stretched  iu  the  raclc,  or  pulled  farther  than  is  necessary  to  set  it  smooth,  and  bring  it  to  its 
J  just  leu'Tth  and  breadth  ;  lastly,  in  the  cloth  itself  appearing  smooth  and  neat  on  tlie  face,  free  from  small 
tknobs,  spots,  and  other  imperfections  ;  in  being  firm,  yet  pliable,  and  feeling  sol't  and  fine  to  the  touch. 

5658.  Ill  makiiiy  mixed  cloths,  wool  of  the  different  colours  being  weighed  out  in  their 
rrequisite  proportions,  are  first  shaken  together  ;  they  are  then  further  mixed  by  being 
^well  turned  in  the  wool  mill;  and  by  being  afterwards'twice  passed  through  the  scribbling 
c engine  instead  of  once,  they  are  generally  found  sufficiently  intermixed. 

The  dyeing  of  cloth  is  a  subject  on  whicli  we  do  not  purpose  to  enter  in  this  place  ;  but  something  will  be 
i  found  on  the  subject  under  "  Dyeing,"  Book  XVII.  Chap.  II.  We  shall  only  observe  that  the  most  perma- inent  colour  is  produced  when  the  dyeing  process  is  performed  on  the  wool  before  it  is  woven.  Cloth  made  in 
t  this  manner  is  termed  wool-dyed  cloth  ;  whereas  cloth  dyed  after  weaving  is  called  piece-dyed.  Black  cloth 
!  being  very  much  worn,  it  is  useful  to  know  that  there  is  a  very  great  difference  in  the  durability  of  the  black, 
laccording'  to  the  process  made  use  of  in  dyeing  it.  The  most  permanent  colour  dyed  in  the  wool  receives  a i  preparation  of  indigo  blue  ;  whereas  what  is  dyed  in  the  piece  is  prepared  with  logwood,  and  the  colour  is 
i  very  fugitive  ;  though  it  looks  well  at  first,  it  will,  after  a  little  wear,  turn  to  a  rusty  black  or  grey.  To  dis- !  tiniiuisii  between  such  black  cloths  as  have  a  permanent  dye  and  those  which  will  become  rusty  and  brown  after 
-1  a  little  wear,  provide  a  little  pretty  strong  solution  of  oxalic  acid  in  water  in  a  phial  ;  moisten  the  cork  well 
■  with  the  solution,  and  press  it  firmly  against  the  piece  of  cloth  to  be  examined  before  pnrchase.  If  the  dye  is 
1  permanent,  in  consequence  ofthe  use  of  indigo,  the  spot  that  was  moistened  will,  in  a  few  minutes,  appear  of  a 
i^greenish  olive  colour  ;  but  if  the  black  be  fugitive,  the  spot  will  become  of  a  dusky  orange  or  fawn  colour. 

Formerly  the  west  of  England  was  the  principal  locality  for  the  manufacture  of  super- 
ffine  cloths ;  but  of  late  Leeds,  where,  some  years  ago,  only  second  cloths  were  made, 
'  has  become  the  chief  place  for  the  best ;  and  through  the  use  of  so  much  machinery,  the 
[price  of  superfine  cloth  has  been  reduced  fifty  per  cent.  Fine  cloths  may  now  be  pur- 
ochased  for  V2s.  a  yard,  that  would  formerly  have  cost  24s. 

5659.  The  worsted  or  long  wool  manufacture  is  very  different  from  that  of  cloths. 
'Worsted  stuffs  require  a  fine  smooth  yarn,  which  shall  have  little  or  no  tendencj'  to 
^shrink,  curl,  or  felt  when  woven.  Hence  the  fibres  must  be  disposed  as  nearly  as  pos- 
ssible  in  parallel  lines  by  the  operation  of  the  comb  already  described,  instead  of  being 
t-entangled  and  crossed  by  carding,  as  is  required  for  making  cloth.  Worsted  yarn  for 
vwarp  and  weft  requires  to  be  even,  slender,  and  hard. 

The  qualities  most  required  in  this  kind  of  wool  are  length  and  soundness  of  fibre  ; 
tthe  fineness  ofthe  hair  is  a  secondary  quality,  required  only  in  certain  kinds  of  goods. 

The  first  process  in  the  worsted  factory  where  stuffs  are  made,  is  to  clean  the  wool 
I  thoroughly,  to  render  it  fit  for  the  comber,  by  washing  it  with  soap  and  water  ;  after 
•jwhich  it  is  spread  out  upon  the  floor  and  dried.  The  next  operation  is  to  comb  it,  in 
lorder  to  bring  the  fibres  straight. 

The  old  process  of  wool-combing  was  this :  the  wool  was  oiled,  and  was  fii-st  drawn 
')upon  the  teeth  of  the  wool-comb,  with  the  hand,  until  the  comb  was  sufficiently  loaded; 
tthe  comb  was  then  placed  upon  the  knee  of  the  comber,  and  another  comb  of  a  similar 
kkind  was  drawn  through  it  —  an  operation  which  is  repeated  till  all  the  hairs  or  fibres 
■were  brought  in  one  direction.  This  process  required  considerable  strength,  and  was 
-generally  carried  on  in  rooms  which  were  much  heated,  because  it  was  necessary  that  the 
combs  should  be  kept  hot,  that  they  might  easily  be  drawn  through  the  oiled  wool ;  and 
'the  workman  had  a  pot  made  of  clay,  with  holes  in  its  sides,  in  which  he  heats  them  to  a 
1  certain  temperature.  At  present  wool-combing  is  chiefly  performed  by  machinery.  The 
lifirst  invention  of  a  wool-combing  machine  was  made  in  1790,  by  the  Rev.  Dr.  Cartwright ; 
:  and  patents  have  been  taken  out  for  others,  which,  owing  to  the  economy  of  time  and 
nmaterial  which  they  produce,  have  almost  wholly  superseded  combing  by  hand. 

5660.  Worsted  was  formerly  always  spun  by  hand,  as  we  have  already  mentioned,  as  it 
^still  is  in  some  places  ;  but  when  the  method  of  spinning  cotton  by  rollers  invented  by 
'Arkwright  was  introduced,  it  was  soon  applied  to  the  spinning  of  worsted  yarn ;  and  at 
[present  in  factories  it  is  all  spun  by  machinery,  nearly  in  the  same  manner  as  cotton. 

Sect.  IV. 

DESCRIPTION  OF  THE  PRINCIPAL  WOOLLEN  FABRICS. 

5661.  Cloths  are  the  most  important  articles  in  the  woollen  manufacture.  Broad  cloths 
aare  the  stoutest  and  best,  and  are  seven  quarters  wide  ;  they  are  of  various  degrees  of 
lifineness,  superfine,  second,  and  inferior.    Narrow  cloths  are  half  the  width  of  the  last,  or 

■  three  quarters,  or  seven-eighths.  Ha/jit  cloths  are  a  lighter  and  thinner  kind,  generally 
-seven  quarters  wide.  Royal  cachmcrc  is  used  for  summer  coating,  and  is  a  fine  narrow 
•  cloth  made  of  Saxon  wool  in  worsted  weft. 
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We  have  already  stated  that  all  our  best  superfine  cloths  are  now  made  of  Saxon  or 
Spanish  wool;  an  inferior  superfine  cloth  is  manufactured  from  English  wools;  as  also 
the  seconds,  chiefly  used  for  liveries,  together  with  coarser  sorts  varying  in  quality  and 
price.  The  goodness  of  cloth  consists  mainly  in  the  quality  of  the  wool,  the  durability  of 
the  dyeing,  and  the  degree  of  perfection  in  which  the  various  processes  in  its  manufacture 
have  been  performed. 

5662.  To  judge  of  the  qualiUj  of  broad  cloth,  particular  attention  must  be  paid  to  the 
fineness  of  the  fibre,  and  the  closeness  of  the  texture.  If,  on  passing  the  hand  lightly  in 
a  direction  contrai-y  to  the  nap,  there  be  a  general  silkiness  of  feel,  uninterrupted  by  harsh 
roughness,  there  are  grounds  for  concluding  that  the  cloth  is  made  of  fine  wool.  The 
texture  should  not  only  be  composed  of  fine  threads,  but  it  should  have  an  even  con- 

sistency, produced  by  the  operation  of  felting,  by  which  the  fibres  of  the  wool  are  so 
perfectly  incorporated,  that  they  conceal  the  tissue  of  the  threads,  and  give  the  entire  web 
the  appearance  of  felt ;  or,  to  use  a  familiar  comparison,  a  piece  of  cloth  made  of  fine 
wool,  and  well  wrought  and  finished,  should  exhibit  no  more  indications  of  the  loom,  than 
a  sheet  of  wove  paper  does  of  the  apparatus  employed  in  its  fabrication.  Dealers  judge 
of  its  quality  by  an  expedient  which  is  more  easily  understood  by  observation  than 
description.  A  portion  of  the  cloth  is  taken  up  loosely  with  both  hands ;  a  fold  of  it 
being  then  pressed  strongly  between  the  thumb  and  forefinger  of  one  hand,  a  sudden  pull 
is  given  with  the  other,  and  according  to  the  peculiar  sharpness  and  vibrating  clearness 
of  the  sound  produced  by  the  slipping  or  escape  of  the  fold,  the  goodness  of  the  cloth  is 
judged.  Another  way  is  the  comparison  of  various  pieces  of  different  fabrics  and  of 
different  prices  ;  the  soft  and  even  consistency,  together  with  the  flexibility  of  fine 
broad  cloth,  will  be  rendered  more  evident,  on  being  contrasted  with  that  of  an  inferior 
cloth.  The  gloss  on  cloth  is  better  not  to  be  too  satiny,  as  this  causes  it  to  spot 
with  rain. 

5663.  Kerseymere,  or  cassimere,  is  a  twilled  cloth  that  has  a  greater  degree  of  pliability 
than  plain  cloth,  and  used  for  garments  that  are  required  to  be  thin  and  very  pliable. 
From  its  peculiar  texture,  one-third  of  the  warp  is  always  above  and  two-thirds  below 
each  shoot  of  weft.  It  is  either  single-milled,  or  double-milled,  the  la-st  being  the  stoutest. 
It  is  usually  woven  of  the  width  of  thirty -four  or  thirty-six  inches,  and  reduced  by  milling 
to  twenty-seven  inches.  Kerseymeres  and  other  lighter  kinds  of  cloth  are  to  be  judged  oi 
also  by  the  feel ;  and  as  their  texture  is  sometimes  not  wholly  concealed,  their  quality 
may  be  more  easily  ascertained  by  inspection.  From  their  twilled  structure,  they  are 
rendered  more  durable  than  plain  cloth  would  be,  of  equal  lightness.  Cassimerette  is  a 
variety  of  the  above. 

5664.  Pelisse  cloths  are  twilled  and  made  soft,  about  seven-quarters  wide. 
5665.  Prize,  or  napped  coating,  is  a  kind  of  woollen  cloth  or  baize,  of  which  one  side  is 

covered  with  little  tufts  or  burrs,  called  the  frizing,  which  is  performed  by  a  machine. 
5666.  Bearskin  and  dreadnought  are  thick  cloths  of  a  long  pile  and  dyed,  intended  for 

very  strong  warm  dress. 
5667.  Bath  coating  and  duffil  are  light  cloths  with  along  nap  like  a  double  raised  baize, 

used  as  winter's  dress,  for  great  coats,  &c.  It  is  of  various  colours;  also  white  for 
women's  petticoats.    Widths,  \,  \,  |. 

5668.  Tweed  is  a  woollen  fabric,  of  a  light  structure,  lately  much  employed  for  summer 
coating,  and  for  surtouts. 

5669.  Swanskin  is  a  very  thick  closely  woven  fabric,  much  used  for  clothes  by  sea- 
faring men  and  labourers  ;  it  is  employed  also  as  ironing  cloths  by  laundresses  for  their 

tables. 

5670.  Hodden  grey  is  a  cloth  peculiar  to  Scotland,  manufactured  from  the  nattiral  fleece; 
throughout  the  farming  districts,  the  housewives  contrive  to  have  one  black  lamb  retained 
among  the  flock,  as  the  wool  takes  on  the  dye  more  kindly,  and  is  indeed  often  spun  into 
thread  for  the  stockings  of  the  family,  without  receiving  any  additional  tinge. 

5671.  Plush  is  a  kind  of  stuff  having  a  sort  of  velvet  nap  on  one  side,  composed  regu- 
larly of  a  woof  of  a  single  woollen  thread  and  a  double  warp  ;  the  one  of  wool,  of  two 

threads  twisted,  and  the  other  goat's  or  camel's  hair.  Some  plushes  in  imitation  of  these 
are  made  of  other  materials.    Plush  is  much  used  in  liveries. 

5672.  Flannel  is  a  woollen  stuff,  loosely  woven,  much  used  as  warm  clothing.  Its 

warmth  is  increased  by  the  laxity  of  its  structure  ;  for  as  the  fibres  of  the  wool  touch 

each  other  slightly,  leaving  numerous  interstices  which  are  filled  with  air,  heat  cannot 

readily  pass  through  it,  as  has  been  shown  by  Count  Rumford.  See  "  Remarks  on 
Clothing  in  general."  Welsh  flannel  has  the  reputation  of  being  the  best ;  but  much  of 
what  is  sold  for  Welsh  flannel  is  made  in  various  parts  of  England  ;  a  great  deal  of  flannel 

is  made  in  Lancashire.  Patent  flannel  is  a  very  fine  kind,  said  not  to  shrink  m  washmg, 

an  inconvenience  which  common  flannel  is  liable  to.  Gauze  flannel  is  a  flannel  of  a  very 

loose  porous  texture,  not  so  warm  as  ordinary  flannel,  and  therefore  useful  for  some 

persons.    Domett  is  a  kind  of  flannel,  the  warp  of  which  is  made  of  cotton  and  the  woof 
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lof  wool.  It  is  very  thin,  and  useful  for  some  purposes,  as  linings,  and  for  shrouds  for 
I.  coffins,  &c. 

5673.  Baize  is  a  coarse,  open,  woollen  stuff  or  flannel,  having  a  long  nap  ;  sometimes 
ffrized  on  one  side,  and  sometimes  not,  according  to  the  uses  for  which  it  is  intended, 
lit  was  first  introduced  into  England  together  with  sargs,  serges,  &c.,  by  the  Flemings, 
lit  is  used  for  a  variety  of  purposes,,  for  linings,  &c.  ;  a  good  deal  is  exported.  It  is 
jgenerally  dyed  green  and  other  colours,  and  is  of  various  width,  from  a  yard  to  two 
1  yards. 

5674.  Blankets  are  made  light  and  loosely  woven,  on  which  their  warmth  partly 
Jdepends.  Witney  in  Oxfordshire  has  been  long  famous  for  this  manufactm-e,  and  the 
bbest  blankets  were  formerly,  and  we  believe  are  still,  made  at  that  place.  Some  blankets 
.lare  made  of  felt  wool,  that  is,  wool  from  sheep  skins,  which  is  divided  into  several  sorts. 
lOf  the  head  wool,  and  bay  wool,  they  make  blankets  of  twelve,  eleven,  and  ten  quarters 
noroad ;  of  the  ordinary  and  middle  sort,  blankets  of  eight  and  seven  quarters  broad ;  of 
!the  best  tail  wool,  blankets  of  six  quarters  broad,  commonly  called  cuts,  serving  for 
sseamen's  hammocks.  But  the  long  staple  of  foreign  wool  is  now  much  used  for  the  best 
iblankets,  and  therefore  admits  of  a  deeper  pile  being  raised  on  the  surface.  As  blankets 
.are  bulky  articles,  and  go  through  the  same  processes  as  cloth,  the  machinery  is  larger, 
land  more  easily  seen  than  those  used  in  cloth-making.  There  is  an  extensive  manufac- 
'  tory  at  Dewsbury  in  Yorkshire,  where  coals  are  cheap,  driven  by  steam  engines.  Nearly 
::3,000  pair  of  blankets  are  made  there  weekly.  Blankets  are  made  of  all  sizes,  up  to 
r'foui'teen  quarters  wide  and  fifteen  quarters  long.  Those  made  for  exportation  contain 
itwo-thirds  of  the  low-priced  wools  of  Russia,  Germany,  Italy,  and  the  Levant;  if  made 
jail  of  British  wool,  they  would  be  too  expensive  for  this  purpose. 

In  the  manufacture  of  blankets,  after  being  woven,  they  are  slightly  fulled  till 
tthey  are  reduced  a  sixth.  The  pile,  which  is  very  important,  is  raised  by  passing  each 
sside  of  the  blanket  twice  or  thrice  over  rollers  covered  with  brass  pins  ;  after  this  they  are 
ccarded,  or  brushed  ;  but  it  is  to  be  observed  that  though  by  the  improved  machinery  the 
fpile  is  raised  very  completely,  and  the  warmth  of  the  blankets  is  undoubtedly  increased 
!by  it,  yet  this  does  not  improve  their  durability,  but  the  contrary.  To  be  durable,  blankets 
rmust  have  a  certain  weight,  a  closeness  of  fabric,  and  sufficient  quantity  of  wool  in  them, 
lit  is  necessary,  therefore,  in  choosing  blankets,  to  look  not  merely  at  the  rich  appear- 
aance  of  the  pile,  but  also  to  the  weight  and  texture.  Fine  blankets  are  made  stouter  and 
1  heavier  than  coarse  ones. 

Stuffs. 

5675.  The  term  stuff  is  frequently  applied  to  any  woven  fabric,  whether  of  gold,  silver, 
-silk,  wool,  hair,  cotton,  or  thread ;  but  is  more  particularly  used  to  express  certain  kinds 
1  of  thin  woollen  stuff's,  used  for  women's  wear,  or  for  linings,  as  linseys,  rateens,  &c. 
J  Stuff's  properly  include  all  the  thin  fabrics  of  long  or  combing  wool  known  by  the  general I  name  of  worsted,  as  shalloons,  lutestrings,  florenteens,  tammies,  moreens,  callimancoes, 
( camlets,  plaids,  merinoes,  &c.  Their  most  important  distinction  is,  that  they  have  not 
t  their  surface  covered  with  a  nap  or  pile.  They  are  woven  either  plain  or  twilled,  or 
^spotted  or  figured  of  various  patterns,  but  in  all  the  varieties  the  thread  is  left  bare. 
:  After  the  operation  of  weaving,  each  side  of  the  piece  is  drawn  rapidly  over  a  convex 
!  plate  of  red  hot  iron,  to  singe  off  the  superfluous  fibres  of  the  wool ;  it  is  then  rolled  tight, 
••soaked  in  hot  water  and  boiled.  Afterwards  it  is  scoured,  stocked  or  milled,  and  pressed 
i  between  rollers  to  take  out  the  moisture ;  it  is  then  dyed,  after  being  passed  through  a 
1  mordant.  The  subsequent  drying  is  eff'ected  by  rolling  them  round  iron  cylinders  filled 
iwith  steam;  and  then  the  stuff's  are  pressed  by  Bramah's  hydraulic  presses. 5676.  Moreen  is  a  very  stout  stuff  made  for  furniture,  and  chiefly  for  window-curtains: 
:  it  is  plain  or  watered.  Some  moreen  is  of  a  very  rich  quality,  almost  resembling  silk 
Ldamask.  It  may  be  had  so  low  as  8t/.  per  yard,  and  from  that  to  3s.  Width,  26  to  27 I  inches. 

5677.  Lasting  has  a  double  warp,  sometimes  of  two  and  sometimes  of  three  threads  :  it 
is  made  of  various  patterns,  plain,  twilled,  or  figured,  and  is  distinguished  by  different 

I  names,  according  to  the  figures  and  quality ;  as  Prunella,  amens  {probably  from  Amiens  in 
I  France),  Florentina,  and  draw-bays.    Width,  18  inches.    Generally  black,  used  for  shoes. 5678.  Denmark  salins  are  also  used  for  shoes.    Width,  27  inches. 

5679.  Jiateen  is  a  thick  woollen  stuff,  quilled,  woven  on  a  loom  with  four  treadles,  like 
'  serges  and  some  other  stuffs.  There  are  some  rateens  dressed  and  prepared  like  cloths ; 
I  others  left  simply  in  the  hair  j  and  others  where  the  hair  or  nap  is  frized.  Mostly  used i  m  linings. 

5680.  Merino  is  an  extremely  fine  twilled  stuff  made  of  the  finest  wool,  used  for 
'  dresses  and  shawls.  The  French  excel  in  the  manufacture  of  this  article  :  some  of  theirs ;  approximate  to  Cashmere. 

5681.  Merino  damask  is  a  beautiful  stuff  lately  introduced,  and  much  used  for  window- 
3  Q  3 



966 FABRICS  FOR  CLOTHING  AND  FURNITURE. Book  XVII. 

curtains,  covers  for  sofas,  chairs,  &c.  It  is  in  ricli  and  elegant  patterns  in  imitation  of sillc  damask. 

5682.  Bomhazet  is  plain  and  twilled,  with  warp  of  single  thread,  pressed  and  finished without  glazing.    Width,  21  or  22  inches. 
5683.  Tammies,  or  durmits,  with  single  warps,  are  twilled,  and  generally  coarser  than 

twilled  bombazets.  Width  from  32  to  36  inches.  They  are  highly  glazed  :  mostly  used 
for  women's  petticoats. 

5684.  Callimanco  is  nearly  the  same  ;  plain,  highly  glazed,  twilled,  or  raised  in  stripes: used  for  petticoats. 
5685.  Shalloon  is  a  loosely  woven  stuff  with  a  twill,  much  used  for  lining  various 

articles  of  dress.  Width  from  32  to  36  inches.  The  name  is  probably  derived  from Chalons  in  France.    It  is  of  various  colours. 
5686.  Cubica  is  a  very  fine  kind  of  shalloon. 
5687.  Serge  is  a  twilled  stuff,  of  various  colours,  manufactured  in  the  manner  of 

ratteen ;  much  used  for  linings  of  clothes,  particularly  cloaks.  One  sort  has  one  side 
smooth  and  the  other  woolly.  The  longest  wool  is  chosen  for  the  warp,  and  the  shortest 
for  tlie  woof ;  the  former  being  more  twisted  than  the  latter. 

5088.  Plaid. —  This  term  is  often  applied  in  England  to  the  colour  of  stuifs,  whereas 
the  term  means  a  peculiar  ancient  dress  worn  in  the  Highlands  of  Scotland,  and  was 
merely  an  oblong  piece  of  stuff  wrapped  round  the  body  to  defend  the  wearer  from  rain. 
It  is  always  made  of  a  checkered  pattern  of  various  colours,  there  called  Tartan.  Tartan 
is  the  name  of  the  colour;  plaid  is  that  of  the  dress.  Instead,  therefore,  of  saying  "plaid 
ribbands,"  we  should  say  "  Tartan  ribbands."  The  true  Scotch  plaid  is  a  coarse  strong 
stufl^,  well  calculated  to  keep  out  the  wet,  and  is  still  used  by  some  persons  in  Scotland, 
and  particularly  by  our  Highland  regiments.  The  stripes  and  squares  formerly  varied 
in  their  patterns  and  colours  according  to  each  clan ;  but  this  distinction  is  now  little 
attended  to.  Modern  luxury  has  imitated  the  pattern  of  tartan  in  silk.  Tartan,  or,  as 
it  is  called,  plaid,  of  worsted,  is  made  in  various  parts  of  England,  and  is  occasionally  used 
as  a  cheap  and  useful  material  for  cloaks. 

5689.  Camlet  was  originally  an  oriental  manufacture,  a  stuff  made  from  the  fine  hair 
of  the  camel :  but  another  material  is  also  used,  the  hair  of  the  Angora  goat,  which  is  of 
remarkable  beauty,  being  milk  white,  glossy,  formed  into  long  spiral  ringlets,  and  ex- 

ceedingly soft.  Angora  is  a  district  in  Asia  Minor,  where  almost  all  the  inhabitants  are 
employed  in  the  manufacture  and  commerce  of  camlets.  We  have  no  camlets  made  in 
Europe  of  goat's  hair  alone.  In  Brussels,  which  excels  in  the  manufacture  of  this  article, 
they  find  it  necessary  to  mix  woollen  thread  with  the  hair.  Camlets  in  imitation  of  the 
genuine  are  made  all  of  closely-twisted  worsted  yarn,  or  of  worsted  and  silk,  or  of  these 
with  hair.  In  some,  the  warp  is  silk  and  worsted  twisted  together,  and  the  woof  hair. 
It  is  both  plain  and  twilled.  What  is  known  here  by  the  name  of  mohair  is  made  of 
worsted  and  hair  :  it  is  superior  to  the  common,  and  is  used  chiefly  for  military  cloaks. 
An  inferior  article,  made  all  of  worsted  j'arn  strongly  twisted,  is  also  called  camlet,  and 
is  used  for  ordinary  cloaks.  Camlet  was  formerly  much  in  wear ;  and,  from  its  thick- 

ness and  warmth,  is  well  calculated  for  winter  clothing  for  females.  It  turns  the  wet 
better  than  any  other  unprepared  stuff. 

5690.  Mousseline  de  laine.  —  This  is  anew  species  of  woollen  fabric,  of  an  extremely 
light  texture,  first  introduced  into  this  country  about  three  or  four  years  ago.  It  was  at 
first  wholly  imported  from  France  on  payment  of  a  heavy  duty,  and  was  sold  at  a  price 
only  within  the  reach  of  the  wealthier  classes  ;  it  is  now  manufactured  in  this  country  at 
a  much  cheaper  rate.  It  possesses  an  advantage,  that  with  great  elegance  of  appearance, 
it  does  not  ignite  on  coming  into  contact  with  flame,  like  muslins  or  chintzes.  A  mixed 
fabric  is  likewise  made  in  imitation  of  it,  composed  of  cotton  and  wool. 

5691.  Challis,  an  elegant,  twilled,  fine  woollen  fabric,  used  for  ladies'  dresses,  orna- mented with  coloured  flowers,  which  have  much  the  eflbct  of  velvet  painting. 

5692.  Carpets  and  druggets  have  been  described  under  "  Furniture,"  Book  V.  Chap.  X. Sect.  III. 

5693.  Shawls  are  an  important  jiart  of  eastei-n  dress,  and  in  Asia,  among  the  Arabs, 

people  of  FgypN  and  Persia  and  other  countries,  are  woi-n  by  men  as  well  as  women. The  finest  shawls  in  the  world  are  made  in  Cashmere  in  India :  the  genuine  Cashmere 

shawl  of  the  finest  quality  is  very  costly,  and  sells  in  London  for  from  100/.  to  200/. 
The  material  of  which  they  are  made  is  a  .species  of  fine  hair  or  wool  that  giws  on  a 

goat  which  is  a  native  of  Thibet,  a  region  which,  though  situated  between  the  tropics,  is 
yet  extremely  cold,  from  its  height  above  the  sea.  The  animal  has  two  kinds  of  hair  ; 
one  long  and  coarse,  and  another  extremely  fine,  soft,  and  silky,  like  down,  close  to  the 
skin  ;  of  the  latter  the  shawls  are  made.  The  down  produced  by  a  male  is  about  four 

ounces,  and  by  a  female  about  two  ounces.  It  is  estimated  that  one  shawl  fifty-four 
inches  square  requires  two  pounds  of  down,  and  will  therefore  require  the  produce  of  ten 
goats.  The  real  Cashmere  shawls  are  woven  by  the  natives  of  the  country,  and  by  the 

Hindoos,  in  a  very  simple  manner,  but  become  expensive  from  the  slowness  of  the  opera- 
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;  tion,  each  loom  requiring  two  persons,  and,  for  superior  kinds,  four.  These  shawls  are 
i  usually  of  three  sizes ;  two  of  which,  the  long  and  the  small  square,  are  in  common  use 
1  in  India  ;  the  other,  long  and  very  narrow,  with  a  large  mixture  of  black  in  it,  is  worn  as 

ia  girdle  by  the  Asiatics.  The  manufacture  of  shawls  in  Cashmere  has  decreased  of  late, 
^win<'  to  the  decline  of  the  Persian  and  Mogul  empires.  During  the  existence  of  the 
1  latter  there  were  40,000  shawl  looms  in  Cashmere  ;  at  present  there  are  not  above 

1 16,000 ;  there  are  still  60,000  persons  employed  in  weaving  them.  But  it  appears  that  in 
t  the  romantic  Cashmere  itself,  not  more  than  80,000  shawls  are  manufactured  in  a  year  ; 

:  and  from  the  prodigious  number  of  so-called  Cashmeres  sold  in  Europe,  they  must  mul- 
t  tiply  themselves  in  an  extraordinary  manner  on  their  way  from  that  country. 

Great  pains  have  been  taken  to  introduce  the  shawl-goat  into  France,  and  with  con- 
isiderable  success.   M.  Joubert  found  them  spread  from  Cashmere  to  the  Ural  Mountains, 

■  and  he  purchased  them  in  Bucharia  and  Independent  Tartary,  from  which  he  transported 
t  them  to  the  Crimea  in  1819,  and  thence  by  sea  to  Marseilles.  Though  many  died  on  the 

'  voyage,  four  hundred  arrived  in  France  safe.  It  is  proper  to  state  that  it  was  M.  Ter- 
1  naux  who  planned  the  importation  and  furnished  the  funds  for  executing  it  at  his  own 
t  expense  and  responsibility.  The  goats  have  thriven  and  propagated  in  France,  and 
;  shawls  have  been  manufactured  from  them  equal  to  those  of  Cashmere.  The  wool  is 

:  also  brought  to  Europe  from  Cashmere  by  way  of  Casan,  the  capital  of  a  Russian 
I  province  on  the  Volga ;  it  is  spun  and  woven  in  France,  either  mixed  with  silk  or 
■  without.  At  first  they  succeeded  in  imitating  the  real  Cashmere  shawl  only  on  one  side; 
I  but  they  are  now  able  to  imitate  perfectly  the  texture  of  the  true  oriental  fabric.  Women 
:  are  employed  in  weaving  the  French  Cashmere,  and  it  requires  the  work  of  four  hundred 

I  days  by  a  woman  and  two  apprentices  to  complete  one.  Various  other  shawls  are  like- wise made  of  mixtures  of  the  Cashmere  wool  with  silk,  extremely  beautiful,  and  nearly 
■  equal  to  the  oriental.  The  best  are  made  in  Lyons,  and  some  inferior  at  Nismes.  The 
extraordinary  passion  of  the  French  ladies  for  these  shawls  is  well  known.  Four 
Cashmere  goats  were  introduced  into  Essex,  by  Mr.  Towers,  of  Weald  Hall,  in  1828,  and 
had  increased  in  1833  to  fifty;  they  thrive  very  well,  feeding  like  sheep,  but  chiefly  on 
furze,  and  their  wool  has  been  manufactured  in  England :  but  it  is  not  probable,  from 
the  small  quantity  produced  by  each  goat,  that  the  manufacture  will  be  profitable  in  this 
country.  Cashmere  wool  is  also  brought  here  by  our  East  India  shipping,  and  sent  to 
France  to  be  spun  into  yarn  for  the  weaver  ;  some  also  has  been  spun  here  by  machinery. 
Lately  a  breed  has  been  produced  in  France  between  the  Angora  goat  and  the  Cashmere, 
which  promises  great  success ;  producing  a  considerable  quantity  of  wool,  long,  fine,  and 
glossy,  combining  the  softness  of  Cashmere  with  the  lustre  of  sUk,  being  the  most 
beautiful  filaceous  material  known,  and  in  every  respect  fitted  for  the  purposes  of  shawl- 
weaving.  Some  of  these  goats  yield  thirty  ounces  of  fine  wool  in  one  season.  A  few  of 
these  have  lately  been  brought  to  England. 

5694.  Excellent  imitations  of  Cashmere  shawls  are  now  manufactured  in  this  country,  of 
the  finest  Saxon  wool ;  particularly  by  Messrs.  Frost,  Nelson,  and  Co.,  at  Leeds  ;  the 
fringed  borders  are  made  in  London  and  in  Scotland,  and  are  sewed  on. 

!)69.5.  Shaivls  of  a  cheaper  kind  of  great  variety  are  likewise  made  in  various  parts  of 
Britain,  particularly  at  Huddersfield,  Norwich,  Paisley,  &c. ;  in  the  latter  place  they  are 
manufactured  of  very  elegant  patterns.  From  their  convenience,  they  are  now  worn  by 
all  classes ;  and  the  cheapest  kinds  are  too  well  known  to  require  description. 

.5696.  The  manufacture  of  worsted  stuff's  was  first  introduced  into  England  in  the  reign of  Henry  I.,  by  some  Dutchmen  who  had  been  driven  from  Holland  by  an  inundation  of 
the  sea.  They  settled  at  Worsted,  in  Norfolk,  whence  the  name ;  and  a  charter  was 
granted  for  the  manufacture  of  worsted  stuffs,  in  consequence  of  which  that  city  became 
one  of  the  most  flourishing  in  the  kingdom,  and  there  these  stuffs  were  long  made  in  the 
greatest  perfection. 

At  Leeds  are  sold  a  large  quantity  of  worsted  stuffs  at  prices  thu-ty  per  cent,  cheaper 
than  they  were  twelve  or  fourteen  years  ago,  owing  to  the  use  of  machinei-y  and  the  low 
price  of  British  wool.  The  worsted  is  chiefly  spun  and  woven  at  and  near  Bradford,  and 
in  Lanca.shire  ;  the  finishing  and  dyeing  are  performed  at  Leeds.  It  is  said  that  in  the 
West  Riding  of  Yorkshire  40,000  pieces  of  stuff  are  made  per  week.  Perhaps  the  most 
considerable  .stuff  manufactory  in  the  kingdom  is  at  Burlcy  Mill,  two  miles  west  of  Leeds: 
in  this  there  are  four  hundred  power-looms,  which  weave  six  thousand  yards  a  day  ;  and 
it  is  reckoned  that  twenty  times  as  much  more  is  made  by  hand-looms  in  the  adjacent 
country. 

.  For  carpets,  see  "  Furniture,"  Book  V.  Chap.  X.  Sect.  III. 
.5697.  Fleecy  hosiery  forms  a  very  useful  kind  of  manufacture  :  it  consists  in  inter- 

weaving fine  fleeces  of  wool  into  pieces  of  the  common  stocking  texture.  It  is  not 
confined  to  stockings  ;  but  webs  of  it  are  woven,  which  can  be  cut  up  and  made  into  under- 
waistcoats,  socks,  or  other  articles.  Its  warmth  exceeds  any  other  woollen  fabric  ;  and 
hence  it  is  a  valuable  material  for  valetudinarians,  or  fey  common  use  in  a  very  cold  climate. :i  y  4 
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CHAP.  III. 

LlNJiN  FABRICS  FOU  CLOTHING  AND  FURNITUBE. 

Sect.  I. 

HISTORICAL  AND  GENERAI,  REMARKS. 

5698.  The  use  of  linen  is  exlremeli/  ancient :  it  was  the  national  manufacture  of  the 
Egyptians  in  the  time  of  the  Pharaohs ;  and  tlie  prolific  borders  of  the  Nile  furnished, 
from  the  remotest  periods,  as  at  the  present  time,  abundance  of  the  finest  flax,  the  plant 
from  which  linen  is  prepared.  The  Egyptians  exported  their  "linen  yarn"  and  "fine 
linen "  to  the  kingdom  of  Israel  in  the  days  of  Solomon,  and  their  "  fine  linen  -n-ith 
broidered  work  "  to  Tyre,  as  also  the  same  kind  of  cloth  to  Greece  in  the  days  of  Hero- 

dotus. It  appears  from  sacred  and  profane  history,  that  linen  continued  to  form  the  most 
esteemed  clothing  in  Egypt  till  after  the  Christian  era. 

riG99.  Specimens  of  Egyptian  linen,  at  least  three  thousand  years  old,  are  preserved  in 
abundance  in  the  numerous  swaddling  bands  in  which  the  mummies  are  wrapped  up,  and 
these  show  that  the  arts  of  spinning  and  weaving  had  advanced  to  great  perfection  ;  for 
not  only  is  the  linen  very  similar  in  every  respect  to  what  is  made  at  present,  but  some 
of  it  is  of  extreme  fineness,  resembling  fine  muslin  or  cambric,  though  evidently  made  of 
flax.  It  is  also  met  with  striped  and  dyed  blue  and  yellow.  The  quantity  of  mummy- 
cloth  found  in  the  mummy  pits  and  sepulchres  of  Egypt  is  so  great,  that  it  has  even 
become  an  object  of  speculation  in  Egypt  to  employ  it  for  making  paper. 

5700.  From  the  Egyptians,  the  neighbouring  nations,  the  Jews,  Greeks,  and  Romans, 
learned  the  manufacture  of  this  material,  which  was  held  in  such  high  esteem,  that  it  was 
used  as  raiment  for  royalty  :  but  linen  was  among  them  extravagantly  dear,  being  either 
imported,  or  made  by  slaves,  few  of  whom  were  sufficiently  skilful. 

5701.  In  modern  times,  the  manufacture  of  linen  arrived  at  the  greatest  perfection  in 
Flanders  ;  and  it  was  not  in  common  use  in  England  till  1253,  when  it  was  introduced 
by  the  Flemings,  woollen  shirts  having  been  worn  before  that  time.  In  1368,  a  company 
was  formed  in  London  for  manufacturing  it,  and  Lord  Wentworth  introduced  it  into 
Ireland  in  1 634.  The  inhabitants  of  the  Netherlands,  however,  long  excelled  us  in  its 
fabrication;  and  the  finest  linens,  called  Holland,  were  imported.  At  present  very  little 
comes  from  abroad,  the  production  of  the  Irish  and  Scotch  looms  being  more  than 
sufficient  for  home  consumption.  The  linen  trade  of  Great  Britain  has  been  more  than 
doubled  within  the  last  forty-five  years,  owing  gi-eatly  to  improvements  in  flax-spinning. 
The  manufacture  here  may  now  be  valued  at  eight  millions  sterling  annually,  employing 
180,000  hands,  young  and  old.  The  value  of  the  export  of  linen  and  yarn  may  amount 
to  a  million  and  a  half  sterling. 

Sect.  IL 

description  of  the  flax  plant,  and  preparation  of  flax. 

5702.  Flax  (in  Latin  liiium,  whence  the  word  linen)  is  a  plant  of  which  there  are 
several  varieties;  but  the  common  flax  plant  {Linum  usitatissimmn, 
fig.  784.)  is  an  annual,  having  a  slender,  smooth,  hollow  stalk,  rising  to 
the  height  of  about  two  feet ;  the  stem  then  divides  into  several  branches, 
which  are  terminated  by  handsome,  blue,  glossy,  veined  flowers,  to 
which  succeed  roundish  pods  or  seed-vessels,  about  the  size  of  a  pea ; 
each  of  these  contains  ten  little  seeds  full  of  meal  and  oily  matter.  The 
leaves  are  long,  narrow,  and  sharp  pointed.  Flax  is  cultivated  more  or 
less  in  most  countries  of  Europe,  and  succeeds  best  in  a  rich  deep  loamy 
soil,  with  a  good  deal  of  moisture  ;  but  good  crops  are  also  produced 
upon  stiff  land.  Flemish  flax  is  the  best ;  but  vast  quantities  are  also 
imported  from  the  Baltic.  Owing  to  the  clieapness  of  foreign  flax,  little 

is  grown  in  England. 
5703.  The  filaments  of  flax  employed  for  making  thread  are  composed 

of  the  bark,  or  fibrous  covering  of  the  stalk.  The  plant  is  suffered  to 

grow  till  its  seeds  are  ripe,  and  is  then  plucked  up  by  hand  and  laid  in 
little  bundles  to  dry. 

5704.  The  first  process  in  preparing  flax  is  termed  ripphng,  and 

consists  in  forcing  off  the  seed-vessels ;  this  is  done  either  by  beating  them  off,  or  by 

nuUintr  the  plants  through  a  kind  of  comb  with  iron  teeth,  set  so  close  that  the  he
ads 

cannot  pass,  and  are  consequeiitly  pulled  off.  To  obtain  the  seeds,  the  pods  or  
caps.Ues 

are  broken  by  treading  or  threshing,  and  the  whole  is  winnowed  to  drive  off  the
  chaffy 

Fig.  784. 
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matter.  The  seeds  afford  oil  by  pressure,  and  the  refuse  oil-cakes  serve  to  feed  cattle, 
and  for  manure. 

5705.  The  next  operation  is  to  obtain  the  flaxen  fibre,  clean  and  free  from  all  other 
material.  We  stated  that  this  fibre  is  the  bark  of  the  plant,  and  some  process  must 
be  employed  that  shall  destroy  the  parenchymatous  matter,  or  the  internal  part  of  the 
stem,  and  leave  the  fibre  uninjured.  This  is  effected  by  several  methods.  1.  The  flax, 
tied  lightly  in  bundles,  is  put  into  a  reservoir  of  soft  stagnant  water  to  steep ;  by  this  a 
slight  fermentation  takes  place  in  the  inner  substance,  and  in  a  few  days  it  begins  to 
rot ;  as  soon  as  this  occurs,  the  flax  is  withdrawn  from  the  water  before  the  decompo- 

sition has  had  time  to  extend  to  the  fibres  themselves.  This  process  is  the  most  dis- 
agreeable thing  belonging  to  the  management  of  flax,  since  the  smell  arising  from  the 

rotting  or  retting,  as  it  is  called,  of  the  gummy  or  mucilaginous  matter  which  holds  the 
fibres  together,  is  extremely  offensive  and  prejudicial.to  health,  and  the  infected  water  is 
apt  to  kill  the  fish  which  swim  in  it.  Endemic  fevers  are  common  in  districts  where 
much  flax  is  steeped.  Great  skill  and  precaution  are  necessary  in  this  part  of  the  opera- 

tion ;  if  the  flax  be  left  too  long  in  the  water,  the  filaments  will  become  rotten  and  useless, 
and  if  not  long  enough,  they  will  not  separate  with  sufficient  ease ;  it  is  better  to  take  it 
out  rather  at  an  earlier  period,  than  to  leave  it  too  long  in  the  pits.  The  time  it  should 
remain  will  depend  upon  the  degree  of  ripening  of  the  flax,  and  the  temperature  of  the 
water.  The  mode  in  which  the  skeletons  of  leaves  are  prepared  will  illustrate  this  pro- 

cess. If  leaves  of  trees  be  suffered  to  lie  for  some  weeks  in  water,  the  pulpy  matter  will 
decay,  so  as  to  be  removed  by  the  slightest  rubbing,  while  all  the  veins  of  the  leaves  re- 

main uninjured  ;  these  veins  are  similar  in  point  of  strength  to  the  bark  of  the  flax,  and 
both  remain  equally  entire  after  the  soft  matter  has  rotted.  It  is  the  acetous  fermentation 
that  takes  place  in  retting,  and  the  flax  is  to  be  taken  out  as  soon  as  this  fermentation  is 
finished,  and  before  the  putrid  begins.  2.  The  flax  is  sometimes  laid  in  running  instead 
of  stagnant  water  ;  in  this  case  the  decomposition  does  not  go  on  so  rapidly,  and  it  will 
be  several  weeks  before  it  is  sufficient,  but  the  fibres  will  be  very  strong.  3.  Instead  of 
laying  the  flax  in  water,  it  is  merely  spread  upon  the  grass,  and  the  joint  action  of 
rain  and  dew  effect  the  same  thing  in  about  six  weeks  that  took  place  in  the  steeping 
process.  This  method  is  practised  in  Devonshire,  and  in  various  places  on  the  Continent, 
and  is  favourable  to  preserving  the  strength  of  the  fibre,  though  steeping  is  the  most 
general  process.  After  steeping,  the  flax  is  spread  out  upon  the  grass,  for  the  purpose 
of  rectifying  any  defect  in  the  watering,  and  for  carrying  on  the  decomposition  to  that 
point  when  the  fibre  will  separate  from  the  core  or  boon,  as  it  is  called,  with  the  greatest 
ease,  which  is  known  by  rubbing  some  between  the  hands. 

570G.  After  the  retting,  the  harl  still  contains,  besides  the  textile  filaments,  a  certain 
portion  of  the  glutinous  cement  which  is  not  soluble  in  water  ;  and  the  destruction  of 
this  by  putrefaction  alone  cannot  be  carried  to  the  last  without  injury  to  the  flax  ;  it  is, 
therefore,  effected  by  exposure  to  the  weather.  Dew-retting  is  the  safest,  and  does  not 
produce  the  same  noxious  air  ;  the  length  of  time  required  is  the  only  objection.  Mixed 
retting  is  sometimes  preferred,  where  it  is  begun  in  water,  and  is  finished  by  the  dew. 

570".  Tlie  smallest  filaments  of  flax  readily  separate  from  each  other  when  delicately washed  with  hot  water  or  an  alkaline  ley,  or  when  a  thread  of  cloth  is  dissected  with  a 
needle  point.  They  have  an  average  diameter  of  j^of  an  inch.  Different  specimens  of 
flax  separate  into  these  minute  fibrils  with  different  degrees  of  facility,  and  thereby  create 
different  grades  of  value  for  the  fine  spinner.  Good  flax  should  be  long,  fine,  glistening, 
and  soft  like  silk,  of  a  silver  grey,  neither  greenish  nor  blackish. 

5708.  The  flaxen  fibre  having  been  thus  rendered  easily  separable  by  the  retting  is 
next  to  be  dressed,  a  terra  which  includes  the  various  processes  for  bringing  it  into  a  state 
proper  for  the  fabrication  of  cloth  and  other  articles. 

In  flax  dressing  the  first  process  is  the  scutching,  or  separating  the  fibre  itself  from 
the  core.  This  was  formerly  effected  by  an  instrument  termed  a  brake,  which  has 
blunt  teeth  or  knives  that  are  forced  down  upon  the  flax.  This  was  formerly  worked  by 
hand,  but  the  operation  was  afterwards  more  expeditiously  executed  by  machinery  turned 
by  water  or  other  power  ;  rollers  are  now  frequently  used  in  Britain  instead  of  the  brake. 
But  the  whole  of  the  woody  matter  is  not  detached  by  the  brake  or  the  hammer,  and  rub- 

bing is  also  employed ;  this  is  done  by  laying  some  flax  upon  the  knee  and  scraping  it 
with  a  blunt  knife.  There  are  some  slight  modifications  in  the  dressing  according  to 
the  kind  of  cloth  to  be  made  from  the  flax,  whether  linen,  lawn,  cambric,  &c. 

5709.  Hackling  is  the  next  operation  in  flax  dressing.  The  hackle  is  a  strong  copib 
composed  of  several  rows  of  iron  or  steel  teeth  several  inches  long,  fixed  upright  in  a 
block  of  wood  as  a  base,  made  fast  to  a  bench,  and  the  workman  strikes  a  lock  of  flax 
across  the  pointed  summits  of  these,  and  draws  it  through.  Coarser  and  wider  toothed 
hackles  are  used  first,  and  then  others  progressively  closer  toothed  as  the  fibres  become 
finer  by  separation.  In  manufactories  the  hackling  is  now  performed  by  machinery.  By 
this  process  the  filaments  are  separated  from  each  other  ;  the  shorter  fibres  unfit  for  spin- 
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ning  are  taken  out,  and  the  longer  ones  are  arranged  in  a  parallel  manner.  To  assist  the 
luikling  in  splitting  and  separating  the  filaments  several  methods  have  been  resorted  to. 
In  some  places,  flax  is  beat  with  a  wooden  mallet,  having  a  fluted  face,  upon  a  blockj 
after  and  between  the  hackling.  Brushing  with  a  very  stiff  brush  made  of  swine's bristles  is  another  method. 

The  coarse  entangled  fibres  which  are  separated  by  the  hackle  are  called  tow,  and 
the  hackled  flax  is  termed  line.  The  line  is  now  carried  away  to  be  sorted,  according 
to  the  various  qualities  in  respect  of  fineness  ;  it  is  then  ready  to  be  spun. 

5710.  Since  subjecting  flax  to  the  process  of  retting  is  not  only  tedious,  but  liable  to 
injure  its  strength,  attempts  have  been  made  to  hackle  and  dress  it  without  retting,  by 
means  of  machines  ;  but  it  has  been  found  that  the  flax  thus  prepared  was  not  equal  in 
quality  to  that  which  has  been  retted  by  the  old  processes. 

Sect.  III. 

MANUFACTURE  OF  LINEN  FABRICS. 

5711.  Tlie  spinning  of  flax  by  the  domestic  or  flax  wheel  was  described  in  page  951. ;  but 
this  process  is  now  efiected  in  factories  nearly  in  the  same  manner  as  cotton  by  more 
complicated  machinery,  which  produce  yarn  with  much  greater  rapidity.  But  the  spin- 

ning of  flax  by  machinery  has  been  found  more  difficult  than  that  of  cotton  or  wool,  and 
therefore  it  is  but  lately  that  manufacturers  have  succeeded  in  it.  It  was  in  Leeds  that 
this  was  first  eSected,  in  a  degree  little  short  of  the  spinning  of  cotton.  The  flax  is  then 
first  formed  into  a  roving,  and  that  again  made  into  yarn.  But  in  spinning  this  material 
it  is  necessary  to  pass  it  through  water,  which  occasions  a  dewy  spray  to  be  thrown,  ex- 

tremely inconvenient  to  the  spinners,  as  it  wets  their  clothes.  Hot  water  is  now  used 
instead  of  cold,  which  in  some  degree  obviates  this  inconvenience  and  produces  a  smoother 
thread.  The  thread  or  yarn  is  of  various  degrees  of  fineness,  some  of  which  is  twisted 
hard  to  serve  for  warp,  and  the  rest  has  a  softer  twist  given  to  it  that  it  may  have  the 
yielding  consistence  of  weft.  A  pound  of  flax  is  divided  into  so  many  hanks  ;  and  the 
number  of  hanks  is  the  commercial  name  or  number  of  the  thread.  Low  numbers  are 
used  for  sail-cloth,  sacking,  &c.  ;  from  20  to  40  for  sheeting,  drills,  table-cloths,  &c.  ; 
Irish  linens  from  60' to  100  and  upwards ;  cambrics  require  from  120  to  200. 

5712.  The  process  of  weaving  linen  cloth  hy  hand-looms  is  the  same  as  has  been  de- 
scribed under  the  article  "  Weaving,"  which  see  ;  but  of  late  the  power-looms  have  been 

adopted  for  weaving  all  but  the  finest  and  most  costly  fabrics.  Figured  or  fancy  cloths, 
as  damask,  diaper,  &c.,  are  wrought  by  a  particular  modification  in  the  draught  of  the 
loom  and  cording  of  the  harness,  the  effect  of  which  is  to  produce  alternations  in  the  twill 
or  flushing  of  the  warp  and  woof  at  certain  intervals,  according  to  the  pattern  prescribed. 
The  plain  cloth  most  in  demand  for  personal  use  is  principally  manufactured  in  Ireland. 

5713.  After  the  making  of  linen  cloth  has  been  completed  by  the  weaver,  it  has  to  go 
through  the  important  process  of  bleaching,  to  render  the  cloth  perfectly  white ;  but  as 
the  proper  bleaching  of  linen  now  seldom  becomes  an  aSair  of  domestic  economy,  and  as 
its  principles  are  very  important  to  throw  light  on  the  operations  of  the  laundry,  we  have 
considered  that  the  most  useful  arrangement  would  be  to  connect  it  with  them  ;  and  there- 

fore we  refer  the  reader  to  the  subsection  "  Bleaching  "  in  Book  XXII.  "  Laundry." 

Sect.  IV. 

DESCRIPTION  OF  FABRICS  MADE  OF  FLAX  AND  HEMP. 

5714.  Linen.  —  The  cloth  so  named  from  the  Latin  linum  (flax)  is  the  principal  fabric 
manufactured  from  flax,  and  is  used  mostly  for  shirting  and  sheeting.  The  fineness 
of  linen  is  determined  by  the  relative  length  of  yarn  in  a  given  weight,  and  also  by  the 
number  of  threads  of  warp  contained  in  a  certain  space  of  the  reed  in  weaving,  to  which 
the  threads  of  weft  in  a  similar  space  must  bear  a  fixed  and  regular  proportion.  In 
judging  of  linen  of  whatever  fineness  and  price,  particular  attention  should  be  paid  to  the 
evenness  of  the  threads,  and  also  to  the  firmness  and  closeness  of  the  texture.  The 

colour  should  be  perfectly  white,  and  the  surface  glossy ;  but  this  gloss  should  be  prin- 
cipally, if  not  wholly,  the  efifect  of  the  calender  employed  in  finishing  the  cloth.  Many 

inferior  fabrics  are  rendered  marketable  by  a  large  proportion  of  starch,  from  which  they 

receive  not  only  a  fine  gloss,  but  also  a  factitious  hardness  or  body,  as  it  is  termed,  —  qualities 
which  disappear  after  the  first  washing ;  and  the  cloth  having  lost  in  this  ordeal  all  its 

vellum-like  consistency  becomes,  to  use  a  familiar  expression,  "  as  poor  as  a  rag."  Hard- 
ness and  smoothness,  therefore,  can  never  be  safely  depended  upon  as  a  criterion  ;  the  eye 

must  be  rather  closely  applied  to  discern  whether  these  qualities  actually  proceed  from 
the  strength  and  fineness  of  the  fabric.  The  threads  must  not  only  be  even,  but  must 
have  a  certain  wire-like  roundness ;  a  magnifying  glass  is  very  useful  to  examine  the 

texture  of  linen  by  ;  but  the  purchaser  should  be  in  the  habit  of  using  it,  otherwise  he  will 
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be  misled.  Some  linen  is  sold  free,  or  nearly  so,  from  this  dressing,  and  such  is  to  be 
preferred.  The  kinds  of  linen  for  shirting  manufactured  here  are  Irish,  Scotch,  and 
English,  of  which  the  first  is  reckoned  the  best. 

571.5.  Holland,  a  fine  kind  of  linen  imported  from  the  Low  Countries,  before  our  manu- 
facturers had  arrived  at  such  perfection,  was  in  great  request  for  wearing  apparel ;  at 

present  very  little  foreign  linen  is  imported. 
5716.  Dowlas  is  a  very  strong  coarse  Irish  linen  cloth,  made  for  shirts. 
5717.  Drill  is  a  very  stout  twilled  linen,  made  for  summer  trowsers. 
5718.  The  linens  usually  selected  for  sheeting  are,  Irish,  union  Irish,  which  has  a  mix- 

ture of  cotton,  Lancashire  linen,  and  union  Lancashire,  Russia,  imitation  Russia,  York- 
shire, Barnsley,  and  Scotch  sheeting.  The  widths  of  these  are  from  \  to  The  prin- 

cipal requisites  in  sheeting  are  strength  of  thread  and  closeness  of  texture.  The  strongest 
coarse  sheeting  is  that  of  Russia,  which  may  be  had  of  various  widths  from  an  ell  to  two 
yards  and  a  half. 

5719.  Unbleached  linens  are  used  for  various  purposes.  Brown  holland  is  much  used  for 
upholstery.  Widths  f,  4,  and  j.  It  is  glazed  and  of  various  degrees  of  fineness  ;  and  there 
is  also  a  rough  brown  holland,  not  glazed.  Silesia  is  a  fine  brown  holland  glazed  for  roller 
window  blinds,  of  various  widths,  from  28  to  90  inches.  Hessia  and  Forfar  are  very 
coarse  linens,  used  for  various  purposes,  as  straining  on  sofas,  &c. 

5720.  Brown  damask  is  a  coarse  damask  unbleached,  used  for  table-cloths  for  the 
nursery,  &c.    It  is  reckoned  stronger  and  more  durable  than  what  has  been  bleached. 

5721.  Linen  damask.  —  This  name  is  given  to  a  twilled  linen  fabric  of  a  similar  struc- 
ture to  the  silk  fabric  of  that  name.  It  is  very  generally  used  for  table-cloths  and 

napkins.  In  respect  to  fineness  of  fabric,  and  beauty  of  designs,  the  French  damask  long 
bore  the  pre-eminence,  but  it  is  now  surpassed  by  that  of  Silesia,  some  of  which  are  eight 
j  ards  long  and  two  wide.  Considerable  quantities  of  damask  are  made  in  Scotland,  par- 

ticularly at  Dumfermline  in  Fifeshire,  and  likewise  at  Lisburn  and  Ardoyne  near  Belfast; 
some  superb  examples  have  been  executed  at  these  places.  Dutch  and  Italian  damasks 
are  also  imported.  The  designs  for  this  fabric  are  first  drawn  upon  paper,  and  any 
patterns  can  be  executed,  such  as  family  arms,  &c.,  with  the  admirable  machinery  now  in 
use  ;  although,  when  the  patterns  are  complicated,  the  article  becomes  very  expensive. 

5722.  Diapers  are  allied  to  damasks,  but  of  simpler  and  smaller  patterns ;  they  are  made 
for  inferior  table-cloths,  and  for  napkins,  towels,  and  various  domestic  purposes.  Those 
distinguished  by  the  name  of  union,  are  composed  of  linen  and  cotton  ;  and  there  are 
also  cotton  diapers. 

572.3.  Dorrock  is  a  coarse  linen  fabric  used  for  common  household  wear,  nearly  resem- 
bling diaper,  and  ornamented  with  squares.  It  derives  its  name  from  the  town  of  Dor- 

rock,  in  Scotland,  where  it  was  first  manufactured  for  table-cloths. 
5724.  Huckaback  is  something  similar,  but  has  no  beauty  to  recommend  it ;  it  is,  how- 

ever, a  most  durable  and  economical  linen,  and  much  used  for  towels. 
5725.  Tick  is  a  well-known  cloth  used  for  bed,  bolster,  and  pillow-cases. 
Besides  the  above,  there  are  an  infinity  of  smaller  articles  made  of  linen,  too  well  known 

to  require  being  described  in  detail,  as  girths  and  tapes  of  various  kinds,  viz.  Manchester, 
Holland,  black  tape,  pink  or  red  tape,  stay  tape,  &c. 

5726.  Cambric  is  an  intensely  fine  and  beautiful  cloth  of  flax,  first  made,  it  is  said,  by 
Baptista  at  Cambray  in  the  Netherlands,  from  which  it  is  named  Batiste  on  the  Conti- 
nent. 

5727.  French  cambric,  when  genuine  and  of  the  best  kind,  is  still  superior  to  our  ma- 
nufacture. It  possesses  a  peculiarly  beautiful  silky  appearance,  and  is  imported  in  boxes 

of  twenty-five  pieces,  each  containing  7^  yards  of  §  or  |  widths,  but  are  liable  to  a  heavy 
duty.  Much  more  was  formerly  used  when  frills  and  ruffles  were  in  fashion  for  shirts. 
French  cambric  handkerchiefs  are  of  three  widths,  |,  %  and  The  finest  are  sometimes fringed. 

5728.  Irish  and  Lancashire  cambrics  sometimes  come  nearly  up  to  the  French  in  quality ; but  little  of  this  is  made. 
5729.  What  is  called  Scotch  cambric  is,  in  fact,  a  cloth  made  of  cotton,  in  imitation  of 

French  cambric,  which,  we  stated,  is  of  flax.  It  is  much  inferior  in  retaining  its 
whiteness.  Some  of  the  best  Scotch  cambric  handkerchiefs  are  made  of  flax  intermixed with  cotton. 

5730.  Lawn  is  also  originally  of  French  manufacture ;  it  is  thinner  and  more  trans- 
parent than  linen,  and  comes  near  to  cambric.  The  thread  for  it  is  made  so  as  to  be  as 

cylindrical  as  possible,  and  it  is  not  pressed  so  much  as  calicoes.  The  Irish  is  next  to  the French  ;  there  is  also  Scotch  lawn. 
5731.  Fine  canvas  is  the  coarsest  fabric  made  from  flax,  common  canvas  of  various 

degrees  of  coarseness,  and  used  in  furniture,  for  papering,  &c.,  being  made  from  hemp. 
5732.  Hemp  {Cannabis  saliva,  Linn.)  is  a  plant,  the  fibres  of  which  are  coarser  and 

stronger  than  those  of  flax.    Hemp  was  originally  a  native  of  Persiti,  but  has  been  na- 
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tiiralised  in  Europe.  It  grows  about  three  feet  high,  the  stem  branching  with  alternate leaves  on  long  foot  stalks,  and  flowers  in  clusters  ;  male  and  female  distinct.  The  coarsest 
canvas  is  used  for  sail  cloth,  for  tents,  and  similar  purposes  ;  and  the  preparation  of  yam from  hemp  is  so  similar  to  that  from  flax,  as  not  to  require  a  particular  description.  Some hemp  is  grown  in  Britain,  but  by  far  the  largest  quantity  is  imported  from  Russia  and 
Poland.  Other  articles  are  likewise  made  from  hemp,  as  a  kind  of  huckaback,  and  some 
sorts  of  cloths  for  husbandmen  and  labourers  ;  likewise  cords  and  ropes  of  various  kinds. 
Buckram  is  a  sort  of  coarse  hempen  cloth,  woven  very  open,  and  stiffened  with  gum  •  it 
is  used  for  stiffening  various  parts  of  dress.  ' 

CHAR  IV. 

COTTON  FABRICS  FOR  DRESS  AND  FURNITURE. 

Sect.  I. 

GENERAL  AND  HI8T0RICA1,  REMARKS. 

5733.  Cotton,  from  its  great  abundance  and  comparative  cheapness,  as  well  as  from  the 
facility  with  which  it  may  be  wrought  up  by  machinery,  has,  to  a  considerable  extent, 
superseded  wool,  silk,  and  linen,  as  a  material  for  many  articles  of  dress,  both  useful  and 
ornamental.  The  more  common  fabrics  made  of  this  substance  have  in  general  obtained 
the  preference  over  the  light  worsted  and  linen  stuffs  that  were  formerly  used  for  linings. 
Cotton  cloth  is  found  eligible  both  for  shirtings  and  sheetings ;  fustians  have  been  found 
a  more  durable  kind  of  raiment  than  the  common  woollens  for  labourers ;  while  muslins, 
having  been  very  extensively  adopted  as  an  article  of  dress  for  ladies,  have  greatly  di- 

minished the  consumption  of  those  silk  and  linen  fabrics  to  which  the  choice  of  female 
dress  was  formerly  limited.  It  may  be  added,  that  the  more  common  manufactures  of 
cotton,  after  being  dyed  and  printed,  have  supplied  the  middle  ranks  with  a  cheaper  and 
more  elegant  material,  both  for  dresses  and  furniture,  than  were  in  general  use  in  former 
times. 

5734.  The  cotton  manufacture  in  this  country  likewise  exhibits  a  striking  example  of  the 
advantages  to  be  derived  from  the  exercise  of  the  inventive  faculty.  Within  the  memory 
of  persons  now  living  it  has  sprung  up  from  insignificance,  and  has  attained,  in  the  space 
of  forty  years,  to  be  one  of  the  most  flourishing  and  important  branches  of  our  national 
industry  ;  in  this  respect,  surpassing  the  manufactures  of  wool  and  linen,  which  have  ex- 

isted among  us  for  centuries.  But  the  utility  of  cotton  fabrics  is  too  generally  understood 
to  require  any  detailed  eulogium ;  and  the  varieties  of  them  will  be  best  understood  after 
we  have  described  the  general  processes  by  which  they  are  produced. 

5735.  The  liistory  of  the  manufacture  of  cotton  cloth  will  properly  precede  our  account 
of  the  improvements  which  have  caused  it  to  come  so  extensively  into  use,  and  will  en- 

able us  to  throw  light  upon  many  circumstances  respecting  the  varieties  of  the  fabric  that 
would  otherwise  be  in  some  degree  obscure.  The  earliest  accounts  given  by  historians 
and  travellers  of  the  intertropical  countries  of  Asia,  describe  the  inhabitants  to  have  been 
acquainted  with  the  fabrication  of  cotton  cloth  ;  but  the  commencement  of  its  use  is 
unknown.  Herodotus,  who  wrote  440  years  before  our  a;ra,  distinctly  notices  cotton 
fabrics  as  the  common  clothing  in  India  ;  and  he  observed  that  the  material  was  the  pro- 

duce of  a  plant.  Cotton  is  again  mentioned  by  Arrian,  who  lived  in  the  second  century, 
in  his  account  of  the  voyage  of  Nearchus  down  the  Persian  Gulph ;  and  likewise  by 
Strabo,  who  speaks  of  flowered  cottons  and  chintzes.  Pliny  describes  the  cotton-plant 
very  accurately,  stating  it  grew  in  Upper  Egypt ;  yet  the  manufacture  of  it  does  not 
appear  to  have  been  practised  Jjy  the  early  Egyptians,  since  no  cloth  of  this  kind  is  found 
among  the  numerous  swaddling-bands  wrapped  round  their  mummies.  It  is  indeed  a  re- 

markable fact  that  the  cotton  manufacture  remained  insulated  in  India  for  many  centuries, 
even  after  a  considerable  intercourse  with  the  East  had  been  established  by  Europeans, 
and  notwithstanding  the  vicinity  of  Syria  and  Egypt  to  that  region.  The  Arabian 
traders  brought  Indian  cottons  of  various  kinds,  as  calicoes,  muslins,  plain  and  flowered, 
to  Aduli,  a  port  in  the  Red  Sea,  and  thence  they  found  their  way  into  Europe  ;  but  they 
were  probably  extremely  rare  for  several  centuries,  as  well  as  the  silks  of  China.  At 

length,  cottons  and  muslins  came  into  general  use  among  the  Arabians  and  the  neigh- 
bouring nations,  and  the  manufacture  itself  was  spread,  through  their  commercial  activity 

and  enterprise,  throughout  the  extensive  territories  subdued  by  their  arms. 
We  learn  from  the  travels  of  William  de  Rubriquis  in  1252,  that  cottons  were  then 

articles  of  trade  and  dress  in  the  Crimea  and  Southern  Russia:  and  Marco  Polo,  the  Vc- 
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notian  traveller,  observed  cotton  elotb  to  be  woven  in  the  province  of  Fokien,  in  China ; 
but  it  was  not  until  after  the  conquest  of  that  country  by  the  Tartars,  in  1368,  that  cotton 
became  the  general  dress  of  the  lower  classes,  as  silk  was  and  continues  to  be  that  of  the 
wealthj'.  The  Chinese  at  present,  however,  do  not  grow  cotton  sufficient  for  their  own 
consumption,  but  import  a  great  deal  from  Surat,  Bombay,  and  other  parts  of  India,  and, 
of  late,  from  this  country. 

The  cotton-plant  grows  wild  also  on  the  borders  of  the  African  rivers  Senegal,  Gambia, 
Niger,  &c.,  and  on  the  coast  of  Guinea ;  and  the  barbarous  or  semi-barbarous  nations 
there  are  clothed  in  their  own  cotton  manufactures,  often  dyed  and  figured,  and  sometimes 
interwoven  with  silk.  In  1590,  cotton  cloth  of  native  manufacture  was  brought  to  London 
from  Benin,  on  the  coast  of  Guinea  ;  and  many  centuries  before  that  it  had  been  made  in 
Morocco  and  Fez. 

It  is  deserving  of  notice,  that,  before  the  discovery  of  America  by  the  Spaniards,  cotton 
formed  the  principal  article  of  clothing  among  the  Mexicans,  who  had  neither  wool  nor 
silk  ;  and  though  they  possessed  flax,  yet  they  did  not  employ  it  in  clothing.  An  ancient 
Mexican  dress  of  cotton  is  preserved  in  the  British  Museum. 

5736.  The  introduction  of  this  manufacture  into  Europe  was  originally  effected  by  the 
Arabs  or  Moors  of  Spain,  who  brought  the  cotton-plant  to  that  country,  as  well  as  the 
sugar-cane,  rice,  the  mulberry  and  silk-worm,  in  the  ninth  century.  Fustians  were  first 
made  at  Barcelona,  the  name  being  derived  from  the  Spanish  "  fuste,"  substance  ;  and 
stout  sail-cloth  was  also  manufactured  of  cotton  at  the  same  place.  But  the  arts  of  Spain 
did  not  spread  throughout  Christian  Europe,  and  finally  were  lost  by  the  expulsion  of  the 
Moors.  It  is  remarkable  that  the  Europeans  alone  continued  destitute  of  this  admirable 
produce  of  industry  for  many  thousand  years  after  it  had  been  possessed  by  nations  whom 
they  looked  down  upon  as  inferiors. 

5737.  Cottons  and  muslins  were  brought  from  India  by  the  Portuguese,  after  their  dis- 
covery of  the  Cape  of  Good  Hope  ;  and  the  Dutch  and  Flemings,  who  rivalled  them  in  this 

branch  of  commerce,  began  to  fabricate  cotton  cloth  at  home. 
5738.  The  first  notice  we  find  of  the  importation  of  cotton  into  England  is  that  from  the 

Levant ;  and  it  appears  to  have  been  employed  chiefly  in  making  candle-wicks  ;  if  at  all 
woven,  cloth  was  made  only  in  very  small  quantity.  The  Protestants,  driven  by  persecu- 

tion from  the  Low  Countries,  brought  the  cotton  manufacture  to  Bolton  and  Manchester,  in 
the  reign  of  Queen  Elizabeth,  who  saw  the  policy  of  protecting  and  patronising  so  valu- 

able an  art.  But  it  is  not  to  be  supposed  that  the  cottons  at  first  manufactured  in  England 
resembled  in  any  degree  the  delicate  fabrics  of  India.  Those  which  were  made  at  first 
in  Manchester  appear  to  have  been  chiefly  fustians,  in  which  only  the  weft  was  of  cotton, 
the  warp  being  of  linen  yarn,  chiefly  from  Germany  and  Ireland.  Owing  to  the  rudeness 
of  the  spinning  apparatus  of  that  time,  cotton  yarn,  sufficiently  strong  and  regular,  could 
not  be  produced  for  the  warp  (which  is  always  the  principal  portion  of  the  web)  ;  and, 
consequently,  such  fabrics,  consisting  of  linen  warp  and  cotton  weft,  could  scarcely  be 
denominated  cottons.  In  the  mean  time,  importations  from  India  by  the  Dutch  and  East 
India  Companies,  of  calicoes,  muslins,  chintzes,  and  other  fine  fabrics,  increased ;  and 
articles  from  that  country  became  so  fashionable,  that  the  dress  of  the  ladies,  and  the 
furniture  of  the  houses,  were  almost  supplied  by  the  Indian  trade,  to  the  gi-eat  discourage- 

ment and  prejudice  of  our  home  manufactures,  particularly  the  woollen.  This  occasioned 
a  loud  outcry  in  1700,  and  produced  an  interference  of  the  Legislature.  Silks  and  printed 
calicoes  for  domestic  use,  either  as  apparel  or  furniture,  were  prohibited,  or  loaded  with 
heavy  duties.  As  the  cotton  manufacture  slowly  increased,  it  was  found  difficult  to  pro- 

cure linen  yarn  for  the  warp  without  inconveniencing  the  linen  weavers ;  nor  could  the 
cotton  weft  be  produced  in  sufficient  quantity  by  the  wheel  then  in  use.  The  demand  by 
the  merchants  set  invention  to  work,  and  the  discovery  of  machines  by  which,  instead  of 
the  one-thread  wheel,  at  that  time  the  only  one,  twenty,  fifty,  or  even  a  thousand  threads 
could  be  spun  at  once  by  a  single  pair  of  hands,  produced  a  new  era  in  the  manufacture 
of  cottons. 

But  before  we  proceed  with  the  history  of  this  interesting  event,  and  the  various 
improvements  by  which  the  cotton  manufacture  has  arrived  at  its  present  perfection,  it 
is  necessary  that  we  describe  the  nature  of  the  raw  material,  and  the  processes  by  which 
the  downy  substance  produced  by  the  cotton-plant  is  converted  into  such  a  variety  of beautiful  fabrics. 

Sect.  IL 

natural  history  of  the  cotton-plant. 

5739.  The  fleecy  suhaiance  called  cotton-wool  grows  upon  a  plant  of  which  there  arc  several 
species,  which,  however,  may  be  generally  included  in  three  classes  : —  I.  An  annual  or 
herbaceous  plant,  usually  two  or  three  feet  in  height,  or  about  the  size  of  a  gooseberry 
bush.  2.  A  shrub,  six  or  seven  feet  high.  3.  Tree  cotton,  rising  to  the  height  of  twenty 
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feet ;  this  last  is  found  only  in  tropical  countries.  The  Linnscan  name  of  this  genus  of  plants 
is  Gossypium,  and  it  belongs  to  the  natural  order  of  Malvaceaj  or  Mallows.  The  leaves  of 
the  herbaceous  varieties,  -which  are  the  most  common,  much  resemble  those  of  the  vine, 

but  are  smaller.  The  blossoms  expand  into  a  pale  yel- 
low flower  {fig.  785.),  which  changes  to  red,  and  then  to 

brown.  When  the  cotton-plant  has  arrived  at  maturity, 
and  the  flower  falls  off,  a  capsular  pod  appears,  ap- 

proaching the  triangular  shape,  with  a  pointed  end,  and 
supported  by  three  triangular  leaves.  It  increases  to 
tlie  size  of  a  large  filbert,  and  becomes  brown  as  it 
ripens.  The  expansion  of  the  wool  causes  the  pod  to 
burst  in  two  or  three  gaping  segments,  when  it  discloses 
a  ball  of  downy  cotton,  of  a  white  or  pale  yellow  colour, 
consisting  of  three  locks,  which  are  contained  in  as 
many  cells  in  the  pod.  This  wool  incloses  and  adheres 
firmly  to  the  seeds,  which  in  form  resemble  those  of 
grapes,  but  are  larger. 

5740.  The  natural  colour  of  cotton  is  white,  or  cream- 
coloured,  iron  yellow,  or  tawnj'.  The  filaments  vary 
in  length  from  half  an  inch  to  one  inch  and  three-quar- 

ters, according  to  the  variety  of  the  plant,  tapering  to  a  fine  point  at  the  ends,  and  are 
about  the  two  thousandth  part  of  an  inch  in  diameter  ;  they  are  pretty  uniform  in  the  same 
crop.  They  are  sufliciently  long  and  tenacious  to  bear  twisting  into  an  extremelj'  fine 
thread ;  and,  of  all  the  materials  for  this  purpose,  they  are  the  easiest  twisted  :  under 
proper  cultivation,  cotton  may  be  raised  in  such  abundance  as  to  form  the  cheapest  ma- 

terial for  clothing.  When  examined  by  the  microscope,  the  fibres  appear  to  be  flattened 
cylinders,  and  rather  two-edged  or  triangular,  and  not  to  be  straight  but  contorted, — a 
structure  which  causes  the  fibres  slightly  to  adhere  together,  and  thus  give  warmth  to 
cotton  clothing. 

5741.  The  cotton-plant  requires  great  care  in  its  cultivation,  as  it  is  delicate  and  easily  in- 
jured ;  but  it  does  not  demand  a  rich  soil.  It  is  produced  from  seeds,  which  are  sown  rather 

thick,  and  the  plants  are  thinned  as  they  grow  up,  and  transplanted  at  proper  distances. 

The  plough  is  used  in  some  countries,  and  a  good  crop  produces  thii'teen  pounds  of  cotton 
per  acre.  In  eveiy  country  cotton  grows  best  near  to  the  sea.  In  India,  the  best  cotton 
is  not  far  from  the  coast  ;  when  tried  at  Benares,  four  himdred  miles  inland,  it  failed. 
The  finest  cotton  of  America  is  from  the  sea-coast.  In  some  places  the  plant  is  an  annual ; 
in  others  it  is  perennial ;  the  difference  of  longevity  being  partly  owing  to  climate,  and 
partly  to  husbandry.  Some  shrubs  will  thrive  for  eight  or  ten  years,  and  some  of  the  finest 
cotton  of  India  grows  on  trees  which  rise  to  the  height  of  fifteen  or  twenty  feet. 

Sect.  III. 
PREPAEATION  OF  COTTON  WOOL  FOR  THE  MANUFACTURER. 

5742.  The  operation  of  gathering  the  ripe  cotton  detnands  great  care  :  as  aU  the  pods  do 
not  get  ripe  at  once,  the  people  must  go  through  the  plantation,  and  select  such  only  as 
have  been  opened  a  few  days.  Fine  weather  is  chosen  for  this  purpose,  because  wet 
would  cause  the  cotton  to  become  mouldy,  and  to  prevent  which,  it  is  thoroughly  dried  in 
the  sun. 

5743.  As  the  downy  fibre  adheres  to  the  seeds,  to  detach  it  from  the  latter  is  a  work  of 
some  difficulty,  and  must  be  performed  before  the  cotton  is  packed.  A  man  with  his 
hands  only  could  not  clean  more  than  a  pound  in  a  day  ;  therefore  all  nations,  who  have 
advanced  from  barbarism,  use  some  kind  of  machinery  for  the  purpose.  In  India,  a  rude 

hand-mill,  or  pair  of  wooden  fluted  rollers,  is  employed,  by  which  from  forty  to  sixty-five 

pounds  per  day  may  be  cleaned.  In  other  countries  w-ooden  rollers  of  a  somewhat  similar construction  are  employed,  but  they  are  moved  by  machinery  instead  of  the  hand.  The 
cotton  wool  is  then  carefully  sorted  and  freed  from  any  imperfect  parts,  or  particles  of 
dirt ;  after  which,  it  is  well  dried,  put  into  bags,  and  pressed  into  bales  in  a  small 

compass,  for  the  greater  convenience  of  transportation.  It  is  brought  to  the  mills  in 
Britain  in  bags  weighing  from  330  lbs.  to  350  lbs.,  just  as  it  is  packed  up,  and  is  then  stowed 
in  warehouses,  being  arranged  according  to  the  countries  from  which  it  may  have  come. 
From  the  very  great  pressure  to  which  it  has  been  subjected  in  packing,  it  is  found  to 
be  in  hard  matted  lumps  ;  and  it  also  still  contains  some  seeds  and  dirt.  It  is,  therefore, 

put  into  a  machine  called  a  willoio,  which,  by  its  revolving  spikes,  tears  open  the  cotton, 
and  by  the  blast  of  a  powerful  fan,  or  blowing  machine,  frees  it  from  most  of  its  seeds  and 

other  impurities.  It  is  next  taken  to  the  sc ut chitjg  mach'me,  by  which  it  is  more  com- 
pletely opened  and  cleaned,  being  beaten  with  metallic  blades  revolving  on  an  axis ;  in 

this  way  all  the  fibres  are  opened,  and  the  seeds  and  dirt  fall  down  through  a  frame  of 
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wire-work.  Before  the  invention  of  this  last  machine,  the  cotton  was  beaten  with 

switches,  which  is  still  practised  with  the  finest  kinds.  The  cotton  is  now  taken  to  the 

spreading  or  lappinij  machine,  the  effect  of  which  is  to  spread  it  out  equally  into  a  broad 
soft  fleece-like  wadding,  and  to  roll  it  upon  a  roller,  so  as  to  be  in  a  proper  state  to  be 
conveyed  to  the  carding  machine. 

5744.  The  object  of  the  carding  operation  is  to  separate  the  fibres,  which,  in  their  im- 
ported state,  are  entangled  in  small  tufts  and  knots,  and  which  have  been  but  imperfectly 

opened  by  the  last  operations ;  by  carding  they  are  drawn  in  a  parallel  direction,  and  all 
residuary  impurities  are  removed.  The  cards  are  a  kind  of  brushes  formed  of  little  bent 
pieces  of  wire  fixed  in  leather,  which  is  attached  to  wood.  At  first,  these  cards  were 
flat,  and  were  worked  by  hand ;  but  they  are  now  made  in  the  form  of  cylinders,  which 
move  against  each  other  with  different  degrees  of  velocity,  being  turned  by  machinery. 
By  the  carding  machine  the  cotton  is  likewise  brought  into  the  forms  of  a  sort  of 
ribands  called  card  ends  or  slivers,  preparatory  to  spinning. 

Tlte  Spinning  of  Cotton. 

5745.  The  spinning  of  cotton  is  that  part  of  the  manufacture  which  has  gone  through  the 
greatest  revolutions  ;  and  these  have  led  to  an  extraordinary  change  in  the  production  of 
cotton  cloth. 

Previously  to  the  year  1760,  the  cotton  manufacture  of  England  was  nearly  as  simple  as 
that  of  India,  though  the  loom  was  better  constructed,  and  the  carding  of  the  cotton  had 
been  imitated  from  the  wool  manufacture.  The  spinning  of  cotton  was  all  performed  in 

this  country  on  the  one-thread  wheel  (see  "  Spinning,"  Book  XVII.  Chap.  I.),  nearly  in 
the  same  manner  as  wool,  a  process  far  too  slow  to  supply  the  weavers  with  weft  in 
sufficient  quantity  to  enable  them  to  answer  the  demand  for  cotton  cloth  ;  and  the  weft 
spun  of  cotton  by  hand  in  this  manner  was  a  very  irregular  thread,  produced  by  women, 
of  various  degrees  of  skill.  The  spinning  was  effected  by  the  female  part  of  numerous 
cottagers  dispersed  through  the  country,  while  the  families  were  employed  in  weaving  the 
yarn  or  thread  into  cloth ;  this,  when  finished,  was  disposed  of  to  agents  sent  Aund  by  the 
Manchester  merchants.  But  the  weaver's  own  family  seldom  could  supply  him  with  a 
sufficient  quantity  of  weft ;  and  he  had,  with  much  pains,  to  collect  it  from  neighbouring 
spinsters,  which  occasioned  a  loss  of  time,  and  greater  expense  for  yarn.  This  difficulty 
was  likewise  aggravated  by  an  invention  which  John  Kay  had  made  in  1738,  of  a 

machine  called  the  "fly  shuttle,"  by  which  the  process  of  weaving  was  expedited,  enabling 
the  weaver  to  make  twice  the  quantity  of  cloth  in  a  certain  time  ;  but  it  was  only  in  1760 
that  this  invention  was  adopted  in  cotton  weaving. 

5746.  The  first  great  improvement  in  the  manufacture  of  cottons,  was  the  construction  of 
a  machine  called  the  spinning  jenny,  by  which,  instead  of  one  spindle  and  one  thread  at  a 
time,  a  single  person  could  spin  eight  threads  at  once  with  the  same  facility  as  one. 
This  ingenious  piece  of  mechanism  is  generally  ascribed  to  James  Hargreaves,  a  weaver 
in  Lancashire,  in  1767  ;  and  it  was  subsequently  so  improved  that  a  little  girl  could  work 
from  eighty  to  one  hundred  and  twenty  spindles.  The  spindle  in  the  common  wool  and 
cotton  wheel  was  always  horizontal,  but  the  spindles  in  the  jenny  were  upright,  or  very 
slightly  inclined  from  the  vertical,  a  position  essential  to  its  due  operation.  But  the 
jenny  was  applicable  only  to  the  spinning  of  cotton  for  weft,  being  unable  to  give  to  the 
yarn  that  degree  of  firmness  and  hardness  which  is  required  in  the  warp  :  consequently, 
although  it  made  up  for  the  slowness  of  the  common  wheel,  enabling  the  weavers  to 
produce  much  more  cloth,  still  this  cloth  remained,  as  before,  composed  of  a  linen  warp  and 
cotton  weft,  and  no  goods  could  yet  be  made  all  of  cotton.  Hargreaves  contented  himself, 
for  some  time  after,  with  spinning  weft,  with  the  assistance  of  his  family,  for  his  own  loom, 
receiving  his  warp,  according  to  the  custom  of  the  weavers  of  that  time,  from  the  wholesale 
manufacturers.  The  secret  of  his  invention  at  length,  however,  transpired  ;  and  the  facility 
and  quickness  with  which  yarn  could  be  produced  by  its  means,  excited  such  a  tumult 
among  the  neighbouring  spinsters,  that  they  broke  into  his  house  in  a  riotous  manner, 
and  destroyed  his  machines.  He  then  removed  to  Nottingham,  took  out  a  patent  for  his 
machine,  and  dispersed  them  through  the  district.  It  has  been  said  that  he  died  in 
poverty,  but  it  appears  froih  the  account  by  Mr.  Baines  (to  whose  excellent  work  we  are 
indebted  for  many  of  the  facts  detailed  respecting  the  cotton  manufacture)  that  this  is  an 
error,  and  that  he  was  enabled  to  leave  a  decent  provision  for  his  family.  Still  no  fabric 
could  be  executed  entirely  of  cotton,  and  another  invention  was  wanted  to  produce  cotton 
yarn  sufficiently  firm  for  the  warp  of  cloth. 

5747.  The  discovery  in  1768,  from  which  only  can  be  dated  the  proper  manuficliire  of 
cotton  cloth  in  England,  was  made  by  Arkwright,  afterwards  Sir  RirJiard,  a  native  of  Lan- 

cashire, and  who,  though  originally  a  barber,  and  uneducated,  yet  possessed  a  strong 
natural  genius  for  mechanics.  It  has  been  said  that  he  was  not  solely  the  inventor  of  his 
machines ;  but  this  statement  has  probably  originated  from  the  assistance  he  obtained 
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from  various  mecbanics,  -which  almost  every  inventor  requires  in  order  to  perfect  his 
•work.  Indeed  supposing  that  he  was  not  entitled  to  all  the  merit  that  has  been  claimed 
for  him,  it  must  be  allowed  that  he  possessed  a  very  high  inventive  talent,  as  well  as 
great  sagacity  in  estimating  at  their  true  value  the  mechanical  conti'ivances  of  others,  in 
combining  them  together,  and  arranging  a  complete  series  of  machinery.  Nor  did  his 
genius  confine  itself  to  the  invention  of  machines  only,  he  improved  every  part  of  the 
process  of  manufacturing  cotton,  and  being  a  man  of  business,  he,  in  conjunction  with 
Messrs.  Strutt  and  New,  whom  he  toolc  into  partnership,  introduced  an  order  and  system 
into  factories,  before  unknown.  Mr.  Strutt  had  made  many  improvements  in  the  manu- 

facture of  stockings  at  Derby. 

5748.  Arkwright's  first,  invention  was  the  water-spinning  frame  (so  named  because  worked 
by  the  power  of  water),  a  wonderful  piece  of  machinery,  which  spins  a  vast  number  of 
threads  of  any  degree  of  fineness  and  hardness ;  leaving  to  hands  merely  to  feed  the 
machine  with  cotton,  and  to  join  the  threads  when  they  happen  to  break. 

5749.  We  observed  under  "  Spinning,"  that  in  the  process  of  spinning  cotton,  the 
thread  is  formed  by  two  steps  ;  in  the  first  the  flattened  roll  delivered  by  the  card,  called 

a  "sliver,"  is  drawn  out  and  only  slightly  twisted  into  what  is  termed  a  "roving;"  and 
afterwards  this  roving  is  stretched  to  a  great  length  and  sufficiently  twisted  into  a  fine 

cohesive  thread.  Arkwright's  spinning  machine  consists  of  two  pair  of  rollers.  The 
lower  roller  of  each  pair  is  furrowed  or  fluted  longitudinally,  and  the  upper  one  is  covered 
with  leather.  If  there  was  only  one  pair  of  equal  rollers,  it  is  clear  that  a  carding  of 
cotton  passed  between  them  would  be  drawn  forward  by  the  revolution  of  the  rollers,  but 
it  would  merely  undergo  a  certain  degree  of  flattening  from  their  action.  No  sooner, 
however,  has  the  carding  begun  to  pass  through  the  first  pair  of  rollers,  than  it  is  received 
by  the  second  pair,  which  are  made  to  revolve  with  a  greater  velocity  than  the  first  pair. 
By  this  contrivance  the  cotton  is  formed  into  a  kind  of  ribband.  It  is  obvious  that  this 
machine  by  Arkwright  is  entirely  different  from  the  previous  methods  of  spinning,  either 
by  the  distaff  or  by  the  jenny,  which  was  only  a  modification  or  multiplication  of  the 
common  wheel.  Spinning  by  rollers  was  another  idea,  which  though  perhaps  not  origin- 

ating with  Arkwright,  was  first  reduced  to  practice  by  him,  and  this  was  accompanied  by 
other  contrivances  equally  ingenious,  by  which  the  process  was  perfected. 

5750.  Oiie  of  these  is  the  drawing  frame,  which  was  intended,  previous  to  spinning,  to 
straighten  and  lay  at  their  full  length  all  the  fibres  of  the  cotton  more  perfectly  than  it 
had  been  possible  to  do  by  the  carding  alone,  as  formerly  was  practised. 

By  drawing  and  doubling,  the  irregularities  of  the  ribands  left  by  the  cylinders  are 
lessened.  The  united  drawings  are  now  passed  through  a  trumpet-shaped  funnel,  and 
thence  conducted  into  a  tin  canister,  round  the  interior  of  which  it  coils  itself,  being  still 

very  slightly  coherent,  and  thus  formed  into  a  loose  spongy  thread,  called  a  "  roving,"  a 
slight  twist  being  also  given  to  it. 

Several  roving  machines  have  begn  invented,  but  the  most  perfect  at  present  in  use  is 
that  called  the  bobbin  and  fly  frame,  contrived  by  Mr.  Houldsworth.  Another  excellent 
invention  is  Danforth's  tube-roving  frame. 

5751.  The  roving  is  now  to  be  finally  tivisled  sufficiently,  and  spun  into  a  thread.  This 
•was  efiected  by  Arkwright's  water-frame,  already  mentioned. 

When  these  machines  of  Arkwright  were  completed,  yams  were  produced  far  superior 
in  quality  to  any  before  spun  in  England,  as  well  as  lower  in  price.  Weavers  could  now 
obtain  an  unlimited  quantity  of  yarn  at  a  moderate  rate  ;  and  they  could  use  warps  of 
cotton  much  cheaper  than  the  linen  warps,  and  fabrics  altogether  of  cotton,  rivalling  the 
calicoes  of  India,  could  be  manufactured  at  a  low  price.  The  consequence  was  a  great 
demand  for  them,  and  a  prodigious  increase  of  weavers  and  manufacturers.  Capital 
was  embarked,  and  a  business  of  vast  extent  was  created ;  and  then  also  commenced  the 

factory  system.  The  excellent  yarn  thus  produced  was  first  employed  with  success, 
when  woven  into  stockings  at  Derby ;  afterwards  they  made  proper  calicoes,  but  the 

Legislature  at  first  prohibited  printing  these,  and  afterwards  laid  on  a  duty  ;  and  it  was 

not  till  1774  that  English  cottons  were  permitted  to  be  made  without  linen  •warp. 

5752.  After  the  invention  of  Arkwright's  machinery,  Hargreavcs'  spinning  jennies  were 
still  used ;  the  former  was  best  adapted  for  spinning  twist,  a  hard  and  firm  thread,  to  be 

employed  as  warp  instead  of  linen,  and  the  latter  produced  a  softer  thread,  fittest  for  the 
weft.  These  two  inventions  did  not  interfere  with  each  other  ;  but  by  neither  of  these 
admirable  machines  could  the  finer  kinds  of  yarn  be  made,  since  a  thread  of  great  tenuity 

liad  not  strength  sufficient  to  bear  the  water-frame. 
575.3.  Another  invention  made  in  1779,  by  Samuel  Crompion,  a  rveavcr  at  Bolton,  enabled 

manufacturers  to  spin  yarn  of  the  first  quality,  and  gave  rise  to  the  fabrication  of  British 

muslins.  This  machine,  from  its  combining  the  principles  of  Arkwright's  water-frame 
and  llargreaves' jenny,  was  named  the  mule  or  mule-jenny.  Like  the  former,  it  had  rollers, 

and  like  the  latter,  spindles,  to  give  the  twist.  This  excellent  machine  has  superseded 

the  jenny,  and  to  a  considerable  extent  the  water-frame,  having  subsequently  been  much 
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improved,  and  worked  by  steam.  Some  of  these  machines,  now  at  work  in  Manchester, 
turn  from  1100  to  2200  spindles.  Mules  have  even  been  made,  called  self-acting  viules,  that 
perform  their  work  without  the  aid  of  a  single  spinner,  and  the  only  manual  labour  em- 

ployed in  them  is  that  of  children  who  join  the  broken  threads.  Mule-spinning  is  the 
least  laborious,  owing  to  the  slowness  with  which  the  machinery  moves  in  making  fine 
threads.  A  spinner  manages  two  of  them  at  a  time  ;  the  pair  has  from  500  to  2000 
spindles. 

5754.  Another  machine  for  spinning  is  abo  now  used,  called  a  throstle,  and  the  qualities 
of  the  yam  or  thread  made  by  the  mule  and  throstle  are  somewhat  different.  The  mule 
is  generally  used  for  all  numbers  to  thirty,  throstles  being  now  seldom  used  to  spin  so 
high  as  forty.  The  mule  yarn  is  of  a  soft  and  downy  nature,  and  is  employed  for  the 
weft  in  coarse  goods,  and  for  both  warp  and  weft  in  finer  fabrics.  The  yarn  made  by 
the  throstle  is  smooth  and  wirey,  and  is  known  by  the  name  of  water  twist,  from  having 
been  first  produced  by  the  water-frame.  It  is  used  for  the  warps  in  heavy  cloths,  such  as 
fustians,  cords,  or  for  making  sewing  thread.  This  kind  of  thread  is  made  with  scarcely 
any  manual  labour  ;  a  large  quantity  is  exported.  By  means  of  these  various  machines 
several  sorts  of  thread  are  manufactured,  adapted  to  different  purposes ;  some  factories 
make  only  one  kind,  and  others  several,  besides  weaving  them  by  power-looms.  We  may 
observe  that,  besides  the  machines  and  processes  we  have  mentioned,  which  are  the 
principal  ones,  there  are  a  great  many  others  of  inferior  importance,  the  description  of 
which  would  have  rendered  the  leading  ideas  less  easily  conceived,  and  which  we  have 
purposely  omitted. 

5755.  It  is  usual  to  describe  the  degree  of  fineness  of  cotton  yarn  or  thread  by  a  certain 
number,  and  the  method  is  this :  The  yarn  is  made  into  hanks,  each  containing  840  yards 
of  yarn,  and  according  to  the  number  of  such  hanks  which  it  will  require  to  weigh  a 
pound,  so  is  the  number  of  the  yarn  ;  thus  No.  40.  denotes  a  yarn  of  which  40  hanks 
weigh  a  pound.    Ko.  40.  may  be  considered  as  the  staple  of  cotton  yarn. 

Sect.  IV. 

THE  WEAVING  OF  COTTON. 

5756.  For  the  general  principle  of  weaving  cotton  cloth,  whether  plain,  twilled,  or 

figured,  we  refer  to  Sect.  III.  on  "  Weaving."  At  first  the  common  loom  was  made  use 
of ;  but  the  spirit  of  improvement,  which  had  carried  spinning  to  so  high  a  degree  of 
perfection,  was  next  directed  to  the  weaving  department. 

5757.  In  1785  the  Rev.  Dr.  Edmund  Cartwright  first  invented  a  loom  that  was  worked 
by  mechanical  power  instead  of  the  hand,  called  a  power-loom  ;  and  although  his  was  im- 

perfect, it  was  the  parent  of  others  which  are  improvements,  and  which  are  now  in  use. 

Horrock's  loom  is  that  which  is  now  generally  employed ;  it  is  constructed  entirely  of 
iron,  and  is  a  neat,  compact,  simple  machine,  moving  with  great  rapidity,  and  occupying 
so  little  space,  that  several  hundreds  may  be  worked  in  a  single  room  of  a  large  factory. 
It  appears  that  the  power-loom  has  several  advantages  over  the  hand-loom  for  some 
fabrics,  not  only  producing  them  with  greater  expedition  and  at  a  cheaper  rate,  but  of 
better  quality,  the  regularity  of  the  machinery  being  commanded  with  more  certainty 
than  that  of  human  force.  But  it  is  chiefly  in  making  cottons  and  other  strong  fabrics 
that  they  can  be  used ;  fine  muslins  are  yet  made  mostly  by  hand-looms.  At  present 
there  are  in  England  and  Scotland  above  100,000  power-looms;  and  it  is  supposed  that 
there  is  an  equal  number,  if  not  greater,  of  cotton  hand-looms. 

5758.  But,  notwithstanding  the  ingenuity  of  these  several  inventions  in  the  manufacture 
of  cotton,  described  above,  of  which  the  principal  is  undoubtedly  the  spinning  machine  of 
Arkwright,  yet  it  must  be  admitted  that  we  are  indebted  to  the  steam-engine  for  the  vast 
extension  to  which  the  cotton  manufacture  has  arrived,  being  the  moving  power  of  all  its machinery. 

5759.  The  printing  of  cottons  should  naturally  be  next  described;  but  as  that  depends 
upon  the  art  of  dyeing  and  cannot  be  explained  without  reference  to  the  latter,  we  shall 
reserve  the  account  of  calico-printing  until  we  have  treated  of  "  Dyeing  "  in  general. 

Sect.  V. 

QnALITIES  OF  GOOD  COTTON  WOOL. 

7f)0.  These  are  fineness,  length  of  fibre,  strength,  softness  and  equality  of  the  filaments, 
and  freedom  from  knots  and  impurities.  The  more  remarkable  cotton  is  for  these  quali- 

ties, and  the  less  waste  it  suffers  in  spinning,  the  higher  price  it  fetches.  To  judge  of  its 
quality,  a  specimen  is  pressed  and  drawn  through  the  fingers,  by  which  its  fineness  and 
length  may  be  estimated.  The  cotton  broker  and  spinner  acquire  by  practice  a  remarkable 
delicacy  of  tact  in  this  way,  so  that  they  can  pronounce  upon  the  quality  though  in  the 
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dark.  Soft  short  filaments  are  best  adapted  for  spinning  into  wefts  ;  firm,  long,  and  cy- lindrical ones  are  best  for  malting  the  wirey  warps,  and  lace  thread  yarn.  Formerly  cottons were  divided  into  white  and  yellow,  but  improved  modes  of  manufacture  have  rendered 
colour  of  less  importance  than  length  of  fibre,  and  the  broad  distinction  at  present  is  into 
"  long  stapled  "  and  "  short  stapled." 

67GI.  Willi  respect  to  the  possmUy  ofdistinpuis!iwg  between  the  fibres  of  cotton  and  offiax.  some  verv  in 
I„n.  '■^1°''"'""'^  ''"f'y  b/en  Pnblished  In  the  "  Transactions  of  the  Royal  Society/'  in  -i  pap/r  b; 
ihethpi  .nZ";'r  h'"-,  ,P"       '"r'""^  ̂ ^"l^      ''^BJP'"    "  "fP^""  ">at  it  has  been  a  matter  I  doubt tthcther  some  of  the  cloth  wrapped  round  the  Egyptian  mummies  is  not  of  cotton,  notwilhstandinc  thu 
general  opinion  that  they  are  entirely  of  linen  ;  and  that  we  find  no  mention  among  ancient  auth  fr"  that  the ancient  Egyptians  were  acquainted  with  the  use  of  cotton.    Nor  did  it  seem  easy  to  determine  this  queslion c   even  upon  the  actual  examination  of  a  variety  of  specimens  of  the  cloth  which  had  been  so  em- ployed ;  some  persons  pronouncing  a  piece  to  be  cotton,  which  others  contended  was  linen It  appeared   therefore,  necessary  to  discover  some  test  by  which  the  one  material  could  be distinguished  from  the  other  when  woven  into  cloth.    .Simple  inspection  proves  insufficient nor  do  chemical  means  offer  any  assistance.   Mr.  Thomson  conceived  the  idea  of  subjecting  the hbres  of  cotton  and  of  linen  to  examination  by  a  powerful  microscope  ;  this  task  was  performed by  the  accurate  Mr.  Bauer,  with  the  assistance  of  the  improved  achromatic  microscope  of PloessI,  of  Vienna.    Mr.  Bauer  states  that  the  fibres  of  fiax  are  cylindrical,  and  jointed  like  a cine,  as  a.  Jig.  78G. ;  whereas  those  of  cotton,  although  when  in  the  green  or  unripe  state  they are  cylindrical,  but  not  jointed,  as  A,  when  ripe,  and  in  the  state  in  which  it  is  manufactured 

they  are  fiattened  and  twisted  like  a  corkscrew,  as  e.    This  corkscrew  form  distinguishes  the fibres  of  cotton  from  those  of  all  other  vegetables,  and  gives  an  easy  and  accurate  method  of Pig.!^.     determining  whether  any  material  is  cotton  or  flax.   All  the  specimens  of  mummy  cloth  so examined  proved  to  be  of  linen. 

Sect.  VI. 

COTTON  OF  VARIOUS  COUNTRIES. 

5762.  Although  the  cotton  plant  is  the  spontaneous  production  of  all  the  tropical 
regions,  yet  the  quality  of  the  downy  fibre  varies  in  some  degree,  according  to  the  kind  of 
plant  and  the  country  where  it  grows. 

57G3.  The  American  cotton  is  reckoned  the  best,  and  of  this  the  finest  is  raised  upon  a  group  of  low  sandy 
islands  on  the  coast  of  Georgia,  whence  it  is  termed  sea-island  cotton.  It  is  remarkable  for  its  long 
staple,  the  fiUiments  being  three  times  the  length  of  the  Indian  cotton  wool.  It  has  a  silky  softness,  and  when 
well  cleaned  is  preferred  here  to  every  other  for  spinning  fine  yarn  ;  indeed  it  is  indispensable  for  the  finest 
though  it  is  not  very  white  ;  it  is  also  highly  prized  by  the  manufacturers  of  lace.  What  is  raised  upon  the 
sea-coast  of  Georgia  is  also  excellent.  The  cotton  of  Berbice,  Demerara,  Surinam,  and  Cayenne,  is  of  good quality,  and  long  stapled.    The  chief  market  for  American  cotton  is  Liverpool. 

6764.  The  West  Indies  produce  some  tolerable  cotton,  particularly  in  the  Bahamas. 
57G.').  India  produces  every  variety,  but  the  ordinary  cotton  of  India  is  of  the  herbaceous  kind,  and  an  annual  • it  grows  principally  in  Bengal  and  the  Coromandel  coast,  where  the  best  cotton  goods  are  manufactured.  The 

cotton  of  India,  in  general,  is  inferior  to  that  of  North  and  South  America,  being  short,  though  strong 
in  fibre,  and  the  common  kind  can  be  spun  into  fine  yarn  only  by  the  delicate  fingers  of  the  Hindoo  women  ; 
little  of  it  is  imported  into  England. 

576G.  Egyplinn  cotton  is  now  cultivated  by  Mehemet  Ali  in  considerable  quantity,  and  is  of  excellent  quality, but  seldom  well  cleaned. 
5767.  The  Levant  cottons  are  in  general  little  esteemed,  being  fit  only  for  coarse  yarn  and  candle-wicks.  In 

the  infancy  of  the  cotton  manufacture,  England  received  her  supply  of  the  raw  material  from  the  Mediter- 
ranean and  the  Levant. 

5768.  In  our  cotton  mills,  the  several  sorts  of  cotton  are  generally  mixed  together; 
thus  the  cheap  and  short  stapled  cottons  of  India  are  carded  along  with  some  of  the  longer 
American  cottons,  to  make  them  work  to  the  best  advantage  ;  and  much  depends  upon 
the  skill  of  the  cotton  spinner  in  making  one  kind  conceal  or  supply  the  defects  of 
another. 

Sect.  VII. 

THE  cotton  MANUFACTURE  IN  INDIA. 

5769.  The  Hindoos  have  not  only  manufactured  cotton  cloth  from  time  immemorial, 
but  they  have  excelled  all  the  nations  of  the  world  in  the  almost  incredible  perfection  of 
their  fabrics  ;  a  circumstance  the  more  remarkable  when  we  consider  the  extreme  simpli- 

city of  their  apparatus,  and  their  entire  want  of  the  ingenious  machines  by  means  of 
wiiich  we  have  endeavoured  to  rival  them.  Almost  all  the  varieties  of  cotton  fabrics 
which  we  have  are  made  in  India  in  abundance,  and  the  coarse  cloths  worn  by  the 
natives  are  produced  in  almost  every  village  ;  but  the  finest  fabrics  of  India  are  the 
muslins.  For  this  elegant  cotton  fabric  Europe  has  long  been  indebted  to  India,  where, 
through  the  long  lapse  of  ages,  the  manufacture  has  arrived  at  the  utmost  perfection. 
Various  kinds  of  it,  originally  brought  to  this  country  from  India,  are  distinguished  by  the 
names  of  the  places  where  they  are  made ;  as  jaconet,  mulhnuls,  betelles,  tarnatans, 
tanjeebs,  bukes,  terridams,  doreas,  &c.,  of  which  we  now  make  imitations. 

The  exquisite  fineness  of  some  of  the  muslins  which  have  been  made  in  some  parts  of 
India  would  scarcely  be  credited,  were  not  the  fact  well  attested.  Dacca  is  a  place  cele- 

brated for  its  extremely  fine  muslins,  which  are  not  imported,  and  are  scarcely  known 
here.  Of  their  exquisite  delicacy,  extraordinary  accounts  are  related.  Tavernier  states, 
that  the  turbans  of  some  of  the  rich  Mohammedans  at  the  court  of  Delhi  were  of  so  fine 

muslin  that  thirty  ells  did  not  weigh  four  ounces ;  and  it  is  said  that  some  of  their  broad 
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webs  might  be  drawn  through  a  ring  of  moderate  size,  the  tissue  being  so  exquisite,  that 
it  seemed  more  like  the  work  of  insects  than  of  men,  and  according  to  the  hyperbole  of 
the  East,  resembled  "  the  woven  wind."  A  specimen  of  this  manufacture  may  be  seen  in 
the  museum  of  the  East  India  Company.  The  threads,  however,  when  examined  with 
the  microscope,  though  surpassing  in  fineness,  and  spun  only  by  the  distaff  and  spindle, 
have  not  the  regularity  of  our  machine-made  thread.  Sir  Joseph  Banks  weighed  a  por- 

tion of  the  yarn  of  which  this  is  formed,  and  found  that  twenty  yards  weighed  only  one 
grain,  and  a  pound  of  it  would  reach  115  miles.  In  England  yarn  has  been  spun  so  fine 
that  a  pound  would  extend  to  167  miles  in  length;  but  such  yarn  could  not  be  woven 
here.  This  extremely  fine  muslin  of  Dacca,  however,  was  made  only  by  a  few  families, 
and  was  not  permitted  to  be  exported,  being  intended  chiefly  for  the  great  and  wealthy  at 
the  court  of  Delhi  under  the  imperial  government.  It  is  said  that  the  art  of  making  it 
is  now  in  danger  of  being  lost,  the  orders  for  it  being  so  few,  that  many  of  the  families 
who  possess  the  hereditary  instruction  in  the  mode  of  weaving  them  have  desisted,  on 
account  of  the  difficulty  they  afterwards  experience  in  disposing  of  them.  The  Dacca 
muslins  are  made  of  a  peculiarly  fine  long  stapled  cotton  that  grows  on  the  banks  of  the 
river  Magna.  A  hundred  rupees  was  the  price  of  a  piece  of  this  fine  muslin,  but  some 
brought  to  England  has  cost  ten  or  twelve  guineas  per  yard.  In  India  they  not  only 
excel  in  the  art  of  weaving  white  calicoes  (calicuts)  and  muslins  of  every  description, 
figured  as  well  as  plain,  but  they  likewise  excel  in  the  flowered  and  glazed  cottons  called 
chintzes. 

The  cotton  manufacture  of  India  is  not  carried  on  merely  in  a  few  large  towns ;  in  the 
cotton  districts,  formerly  the  growth  of  this  material  was  nearly  as  general  as  that  of 
food  ;  everywhere  the  women  spent  a  portion  of  their  time  in  spinning,  and  almost  every 
village  where  cotton  was  cultivated,  contained  weavers,  and  supplied  its  own  inhabitants 
with  the  scanty  clothing  they  required. 

5770.  The  method  of  fabricating  cotton  cloth  in  India  is  as  follows:  The  downy  fibres 
being  separated  from  the  seeds  by  fluted  rollers  of  wood,  and  opened  by  the  stroke  of  a 
string  fixed  to  an  elastic  bow,  the  cotton  is  spun  by  the  women ;  the  coarse  yarn  on  a 
heavy  one-thread  wheel  of  teak  wood,  and  of  the  rudest  construction,  the  finer  yarn  with  a 
metallic  spindle  and  a  distafi!.  The  spinster  keeps  her  fingers  dry  by  the  use  of  a  chalky 
powder  ;  and  in  this  manner  are  yarns  produced  which  are  finer  and  far  more  tenacious 
than  any  of  the  machine-spun  yarns  of  Europe.  Then  follows  the  process  of  warping, 
which  is  performed  by  young  persons  running  nimbly  with  the  bobbins  in  their  hands, 
and  winding  the  thread  round  sticks  of  bamboo  fixed  in  the  ground ;  the  warp  is  then 

dressed  with  rice-water.  The  yarn  having  been  thus  warped,  the  weaver's  business 
begins,  and  his  loom  is  as  rude  an  apparatus  as  can  be  imagined.  It  is  thus  described 
by  Mills,  in  his  "  History  of  British  India : "  — 

Tlie  loom  (j5g.787.)  consists  merely  of  two  bamboo  rollers,  one  for  the  warp,  and  the  other  for  the  web, 

and  a  pair  of  geer  or  treadles  for  parting  the  warp.  The  shuttle  performs  the  double  office  of  shuttle and  batten  for  driving  home  the  weft ;  and  for  this  purpose  is  made  like  a  large  netting-needle,  and  of  a length  somewhat  exceedmg  tlie  breadth  of  the  piece.  This  apparatus  the  weaver  carries  to  a  tree,  under the  shade  of  which  he  digs  a  hole  large  enough  to  contain  his  legs  and  the  lower  p.irt  of  the  treadles.  He then  stretches  his  warp,  by  fastening  his  bamboo  rollers  at  a  due  distance  from  each  other  on  the  turf  by wooden  pins.  The  balances  of  the  treadles  he  fastens  to  some  convenient  branch  of  the  tree  over  his  head  • 
two  loops  underneath  the  geer,  in  which  he  inserts  his  great  toes,  serve  to  move  the  treadles.  Finally,  he sheds  the  warp,  draws  the  weft  through  it,  and  afterwards  strikes  It  up  close  to  the  web.  There  is  not  so much  as  an  expedient  for  rolling  up  the  warp  ;  it  is  stretched  out  at  the  full  length  of  the  web,  which  makes the  house  of  the  weaver  insufficient  to  contain  him.    lie  is,  therefore,  generally  obliged  to  work  continually 3  R  2 
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in  the  open  air,  under  tlie  shade  of  the  tamarind  or  mango  tree,  and  every  return  of  inclcmeDt  weather interrupts  liim. 
In  some  parts  of  India,  however,  as  on  the  banlcs  of  the  Ganges,  the  weavers  worit  under  the  cover  of 

sheds,  fixing  the  geer  of  their  looms  to  a  l)amboo  in  tlie  roof.  They  size  their  w.-irp  with  rice-starch.  When 
chequered  muslins  are  wrought,  three  persons  are  employed  at  each  loom  ;  one  pulls  the  thread  to  form  the 
pattern,  anotlier  twists  it,  and  the  third  weaves.  .Spinning  and  weaving  do  not  disgrace  any  one  ;  the  first 
16  practised  even  by  women  of  ranli,  and  the  weaver  takes  place  of  all  other  mechanics,  ranliing  next  to  the 
scribes  ;  yet  were  he  to  perform  any  drudg<Ty  of  another  kmd,  he  would  lose  caste.  A  journeymau  cotton- 
weaver  earns  from  2  to  2^  rupees  {4s.  to  Us.)  a  nionih  ;  ;i  woman  spinning  coarse  yarn  can  earn  only  l^rf.  per 
day.  It  is  truly  surprismg  that,  with  machinery  so  rude,  this  people  should  produce  such  delicate  fabrics  ; 
which,  indeed,  are  scarcely  rivalled  by  those  skilled  in  the  mechanical  arts.  But  this  is  partly  explained  by 
the  line  sense  of  touch  possessed  by  the  Hindoos,  by  Iheir  patience  and  gentleness,  and  by  their  cliildren 
having  l>een  trained  up  from  their  infancy  to  an  art  which  has  been  practised  by  the  same  family  from generation  to  generation. 

5771.  The  finest  muslins  arc  produced  in  Bengal.  The  Coromandel  coast  is  celebrated  for  the  best  cali- 
coes, and  Surat  lor  strong  .and  inferior  goods  ol  every  kind.  Condaver  furnishes  the  beautiful  handkerchief! 

of  IVIasulipat.am.  The  chintzes  and  ghighams  are  chiefly  miide  at  Masulipatam,  liladras,  and  Paliamcotta. 
The  long  cloths  and  pullicots  are  produced  in  the  presidency  of  Madras.  Besides  these  there  is  an  endless 
variety  of  fabrics,  each  district  in  India  producing  something  peculiar. 

5772.  77ic  change  that  is  taking  place  in  the  cotton  manufactures  of  India  deserve  a  few 
remarks.  From  what  we  have  already  stated  in  our  historj'  of  this  nianufaeture,  it  is 
seen  that  no  real  cotton  cloths  were  made  in  England  previous  to  the  invention  of  the 
spinning  machines  hy  Arkwright ;  before  that  time,  all  fabrics  entirely  of  cotton,  aU 
calicoes,  chintzes,  muslins,  &c.,  were  imported  from  India.  Even  after  the  discoveries  of 
Arkwright,  Indian  cottons  were  prohibited,  not  so  much  for  the  protection  of  our  cotton, 
but  of  our  woollen  manufacture ;  and  afterwards,  to  encourage  calico-printing,  plain 
Indian  calicoes  were  admitted  under  a  duty,  and  were  printed  in  England ;  but  at  that 
time  all  muslins,  which  were  much  worn  by  ladies,  were  Indian,  and  no  attempt  to  imitate 
them  was  made  until  the  invention  of  Crompton's  spinning-machine,  called  the  mule, 
which  spun,  for  the  first  time,  cotton  yarn  sufficiently  fine  and  strong  for  muslin. 
From  our  improvements  in  machinery,  by  which  cotton  thread  is  spun  with  such  facility, 
this  manufacture  in  India  is  now  suffering  to  a  great  extent.  Not  only  do  we  undersell 
Indian  cottons  in  foreign  markets,  but  actually  a  great  quantity  of  yarn  spun  by  British 
machinery  is  sold  to  the  Indian  weavers  at  one  half  the  price  which  they  pay  to  their  own 
women,  notwithstanding  the  extreme  cheapness  of  their  living.  The  consequences  to  the 
natives  of  India  must  be  extremely  injurious,  since  their  hand-loom  weavers  cannot  com- 

pete with  our  steam-engines. 

Sect.  VIII. 

description  of  the  various  cotton  fabrics. 

5773.  It  is  scarcely  possible  to  convey  any  adequate  idea  of  the  variety  of  cotton-cloths 
or  fabrics  that  have  issued  from  the  loom  and  the  printer,  since  the  commencement  of  this 
manufacture  to  the  present  time.  The  pattern  cards  of  Manchester  goods  sent  out  to  the 
Continent  by  the  most  considerable  manufacturers  have  presented  specimens  of  upwards 
of  1500  different  kinds,  varying  in  strength  and  pattern  from  the  coarse  cloths  to  the 
finest  muslins,  and  in  colour  from  the  richest  chintz  to  plain  goods,  including  many  figured 
in  the  loom.    The  following  descriptions  include  only  those  in  general  use. 

5774.  Calico  derives  its  name  from  the  province  of  Calicut,  in  India,  where  it  was 
chiefly  made,  and  from  which  it  was  obtained  when  originally  imported  into  Europe.  It 
was  first  brought  hither  from  India,  in  1631,  and  was  first  manufactured  in  this  coimtry 
about  1772. 

5775.  The  various  kinds  of  calicoes  made  in  this  country  are  common  plain  white  calico, 
usually  called  cotton  cloth ;  fents  are  remnants,  or  pieces  of  this  sewed  together,  and  sold 
as  low  as  2d.,  or  2^1.  per  yard.  Duck  is  a  stouter  kind  ;  and  double  warp  is  still  stouter. 
Calico  shirting,  or  twine-cloth,  is  a  very  even  made  calico,  to  imitate  linen  ;  a  superior  kind 
is  called  patent  twist :  the  yarn  is  closer  twisted  than  in  common  calico.  Sheeting  calico  is 
a  stout  fabric,  much  used  as  a  substitute  for  linen,  and  by  many  persons  preferred,  par- 

ticularly in  cold  weather.  Printed  calicoes,  or,  as  they  are  called,  prints,  originally  made 
in  imitation  of  those  from  India,  are  now  manufactured  here  of  an  infinity  of  patterns, 
of  which  each  year  produces  some  new  ones.  Vast  quantities  are  exported  to  every  part 

of  the  world.    See  "  Calico  Printing,"  Book  XVII.  Chap.  XII. 
Calicoes  are  frequently  so  full  of  the  dressing,  a  preparation  of  lime  put  in  by  the 

manufacturer,  to  make  it  of  a  better  colour,  that  it  is  difficult  to  ascertain  its  quality  ;  it  is 

best,  therefore,  to  choose  calico,  if  possible,,  free  from  dressing,  aud  to  see  that  the  threads 
are  straight  and  evenly  woven. 

5775.  Chintz  is  a  peculiar  style  of  printed  calico  in  which  the  figures  are  of  at  least 

five  different  colours,  impressed  upon  a  white  or  coloured  ground.  They  were  originally 
from  India,  but  are  now  made  here  of  great  beauty. 

5777.  Muslins.  India  muslins  were  first  introduced  into  this  country  about  the  rear 

1670,  before  which  time  cambrics  and  Silesia  lawns  were  used  instead,  and  such  fine  linens 

from' Flanders  and  Germany  as  were  brought  back  in  exchange  for  our  woollen  manu- 
» 



ClIAP.  IV. COTTON  FABRICS  FOR  DRESS,  ETC. 981 

factures.  The  manufacture  of  muslins  was  attempted  at  Paisley  as  early  as  1700;  but  it 
■was  not  till  eighty  years  afterwards  that  British  muslins  became  a  rival  to  those  from 
India.  In  1785,  they  were  much  improved,  since  which  period  their  progress  has  been 

rapid  beyond  all  example.  In  the  year  1787,  it  -was  computed  that  not  less  than  500,000 
pieces  of  muslin,  including  shawls  and  handkerchiefs,  were  annually  made  in  Great 
Britain.  The  manufacture  has  from  that  time  to  the  present  continued  progressively  to 
increase,  and  bids  fair  to  become  the  most  lucrative  and  extensive  of  any  in  this  country. 
Glasgow  and  Paisley  in  Scotland,  and  Bolton  in  Lancashire,  are  the  chief  seats  of  this 
manufacture.  It  is  proper  to  observe  that  the  Swiss  had  succeeded  long  before  us  in  the 
manufacture  of  muslins  at  Zurich  and  St.  Gall ;  yet  our  inventions  in  spinning  gave  us  a 
great  advantage  over  them;  these  improvements,  however,  they  have  lately  adopted. 
Considerable  muslin  manufactories  are  established  in  Germany. 

The  muslins  and  other  cotton  goods  of  India,  notwithstanding  the  simple  and  primitive 
processes  of  spinning  and  weaving  by  which  they  are  produced,  still  retain,  in  some 
degree,  their  superiority  over  those  of  British  manufacture,  particularly  for  durability  and 
retaining  their  whiteness.  But  in  our  finer  fabrics  the  imitation  is  so  close  as  scarcely  to 
be  distinguished  from  the  original ;  and  it  requires  a  practised  eye  to  discriminate  between 
an  India  and  a  British  mull.  Some  depend  upon  the  supposed  marks  of  the  manu- 

facturer, or  the  perfume  of  the  cedar  boxes  in  which  the  India  muslins  are  imported ;  but 
these  are  circumstances  easily  counterfeited  where  fraud  is  intended. 

5778.  The  following  are  the  varieties  of  muslin  now  generally  known  here  :  — 
Jacconet  is  a  very  general  fabric  of  the  lighter  description  of  muslin,  very  open  and 

soft,  but  somewhat  stouter  than  the  muUmul ;  the  name  is  supposed  to  be  a  corruption 
of  Jaghernout,  the  district  in  India  where  these  muslins  are  chiefly  made.  It  is  the 
thickest  of  the  soft  muslins  used  for  dresses,  neckcloths,  &c. 

Nainsook  is  a  still  thicker  kind  of  jacconet.  These  are  plain  and  striped,  the  stripe 
running  the  way  of  the  warp. 

Mull  muslin  is  a  very  thin  and  soft  kind,  used  for  dresses,  trimmings,  &c.  Siviss  mull 
is  dressed  and  stiffened. 

Seerhand  is  between  nainsork  and  mull,  particularly  adapted  for  dresses,  on  account  of 
its  retaining  its  clearness  after  washing. 

Buhe  muslin  (erroneously  written  boo/i)  is  a  plain  clear  kind  of  muslin  ;  it  is  either 
lawn  buke,  or  stiffened  to  imitate  the  French  clear  lawn  ;  or  hard,  and  more  stiffened 
and  dressed  ;  or  it  is  soft  to  imitate  the  India  buke.  Buke  muslin  is  woven  for  working 
in  the  tambour. 

Foundation  muslin  is  a  very  open  worked  muslin,  used  by  dressmakers  for  stiffening 
dresses  and  bonnets.    It  may  be  had  either  in  white  or  black. 

Lena  is  thinner  and  clearer  than  buke  muslin,  and  may  almost  be  called  a  cotton  gauze  ; 
often  employed  for  window  blinds. 

Cambric  viuslin  is  an  imitation  of  cambric.  It  is  sometimes  glazed  white,  black,  and 
coloured  for  linings,  and  it  is  also  twilled.    It  is  figured,  striped,  or  corded. 

Cord  and  fancy  checks  are  cambric  muslins  with  stripes  and  cords  placed  across  each 
other  checquer-wise,  by  thick  threads  being  introduced  into  the  warp  or  weft. 

Figured  muslins  are  wrought  in  the  loom  of  various  widths,  to  imitate  those  worked  in 
the  tambour 

Tamboured  muslin  must  be  distinguished  from  the  last,  being  embroidered  by  hand  on 
the  tambour. 

The  more  open  kinds  of  muslin  are  best  fitted  for  being  ornamented  with  figures  by 
needle-work  on  the  tambour,  the  lightness  and  transparency  of  the  fabric  forming  a 
contrast  with  the  closeness  of  the  needle-work.  Scotland  is  the  chief  seat  of  the  manufac- 

ture of  tamboured  muslins. 
Cotton  cambric  is  separated  into  two  kinds ;  cambrics  to  be  used  for  dresses  either  white 

or  printed,  and  cambric  to  be  used  for  the  same  purposes  as  French  cambric.  The  first 
is  made  in  Lancashire,  the  other  at  Glasgow. 

Scotch  cambric.  One  might  suppose  from  the  name  that  this  was  made  of  flax  ;  but  it  is 
a  fine  cloth  made  of  cotton  to  imitate  French  cambric.  From  the  confused  language  of 
shopkeepers,  it  is  necessary  to  keep  in  mind  that  cambric  is  properly  a  manufacture  from 
flax  and  not  from  cotton. 

Cmimon  gauze  is  a  variety  of  woven  texture  much  used  for  light  purposes.  It  is  formed 
by  the  warp  being  twisted  somewhat  like  a  rope  during  the  operation  of  weaving,  by 
which  the  cloth  acquires  a  considerable  resemblance  to  lace.  The  texture  of  this  gauze 
is  always  open,  flimsy,  and  transparent,  but  from  the  turning  of  the  warp  it  possesses  an 
uncommon  degree  of  strength  and  tenacity,  in  proportion  to  the  quantity  of  materials 
which  it  contains.  This  quality,  together  with  its  transparency,  fits  it  for  ornamental 
purposes  of  various  kinds,  particularly  for  flowering  or  figuring  either  with  the  needle  or 
in  the  loom. 

Nankeen  was  originally  a  Chinese  manufacture  only,  and,  it  is  said,  derived  its  agreeablo 
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pale  salmon  coloured  tint  from  the  natural  colour  of  a  kind  of  cotton  grown  in  that 
country.  English  nankeen  looks  equally  well  at  first,  and  even  better,  as  it  is  more 
evenly  woven ;  but  it  loses  its  colour,  obtained  from  being  dyed,  and  becomes  pale  after being  several  times  washed. 

5779.  CoUon  damasks  are  made  in  imitation  of  linen  damasks,  which  see ;  though  they 
answer  very  well  for  many  ordinary  purposes,  and  are  cheap,  they  are  not  so  durable  as 
linen,  nor  do  they  preserve  their  whiteness  except  frequently  bleached. 

Huckahaclis  and  diapers  of  cotton  are  made  in  imitation  of  the  same  articles  in  linen, 
and  are  used  for  the  same  purpose.    They  are  cheaper,  but  less  durable. 

5780.  Cottan  ticks  are  plain  and  twilled  in  imitation  of  linen  ticks,  to  which  they  are 
inferior.    There  is  also  a  kind  named  union  composed  of  linen  and  cotton. 

Gingham  is  a  thin  chequered  cotton. 
Counterpanes,  evidently  a  corruption  of  counter-point,  have  little  protuberances  on  the 

surface,  dispersed  after  a  certain  pattern. 
5781.  Marseilles  quilts  are  a  more  elegant  kind  of  bed-quilts,  and  lighter  than  common 

white  counterpanes  of  cotton.  This  fabric  is  a  double  cloth  with  a  third  of  softer 
materials  between,  which  is  kept  in  its  place  by  the  quilting  done  in  the  loom. 

5782.  Cotton  quilting  is  made  for  waistcoat  pieces,  strong  and  thick,  and  much  resem- 
bling the  pattern  of  diaper. 

5783.  Jean  is  a  twilled  cotton,  striped  as  well  as  white.  Satin  jeans  are  of  a  superior 
make,  wove  in  the  manner  of  satin,  with  a  smooth  glossy  surface,  and  used  much  for 
ladies'  shoes. 

5784.  Dimity  is  a  well-known  article,  made  with  various  stripes  and  either  twilled  or 
plain  ;  much  used  for  white  curtains. 

5785.  Fustian  is  a  species  of  coarse  twilled  cotton,  but  may  be  considered  as  a  general 
term  which  comprehends  several  varieties  of  cotton  fabrics,  as  corderoy,  jean,  velveret, 
velveteen,  thickset,  thickset  cord,  and  other  stout  cloths  for  men's  wearing  apparel ;  from 
their  strength  and  cheapness,  they  are  very  serviceable  to  agricultural  people.  It  is 
generally  dyed  of  an  olive,  leaden,  or  other  colours.  Fustians  appear  to  have  been  first 

manufactured  in  Barcelona,  and  were  so  named  from  the  Spanish  "  fuste,"  strong.  They 
were  first  brought  to  this  country  from  Flanders,  where  they  were  also  made,  probably  in 
consequence  of  the  connection  between  that  country  and  Spain.  They  were  much  in  re- 

quest formerly,  though  it  does  not  appear  that  they  were  made  here  to  any  extent  until 
the  manufacture  was  brought  over  by  the  religious  refugees,  several  of  whom  settled  in 
Bolton  and  Manchester,  and  gave  rise  to  the  cotton  manufacture  of  these  places.  But 
the  fustians  of  that  time  were  not  made  wholly  of  cotton.  Cotton  could  not  then,  as  we 
have  already  stated,  be  spun  in  Europe,  fit  for  the  warp,  which  was  obliged  to  be  of  linen, 
and  the  weft  only  was  of  cotton.  Till  the  inventions  of  Arkwright  furnished  water-twist 
for  the  warp,  fustian  was  a  mixed  manufacture  of  linen  and  cotton.  At  present  it  is  made 
entirely  of  cotton.  Fustians  are  either  plain  or  twilled.  Common  plain  fustian,  called 
pillow  is  sold  as  low  as  Id.  a  yard  ;  when  of  a  strong  twilled  texture,  and  cropped  or  shorn 
before  dyeing,  it  is  called  harragon  and  moleskin ;  when  shorn  after  being  dyed,  it  is  called 
beaverteen.  These  form  strong,  durable,  and  cheap  materials  for  clothes  for  labouring 
people. 

Cantoon  is  a  fustian  with  a  fine  cord  visible  upon  one  side,  and  a  satiny  surface  of  yams 
running  at  right  angles  to  the  cords  upon  the  other  side.  The  satiny  side  is  sometimes 
smoothed  by  singeing.    The  stuif  is  strong,  and  has  a  fine  aspect. 

Corduroy  is  classed  among  fustian,  but  is  ribbed  or  corded,  the  projecting  part  having 
a  pile.  The  best  kinds  are  twilled.  It  is  a  strong  wear.  Cutting  or  cropping  fustians 
by  hand,  to  give  them  a  corded  appearance,  is  a  very  laborious  and  delicate  operation  ;  and 
a  machine  has  been  invented  which  effects  the  purpose  with  great  precision  and  dispatch  ; 
hence  the  price  of  these  articles  has  lowered,  and  a  great  variety  has  been  been  introduced. 

5786.  Velveteen,  or  cotton  velvet,  is  an  imitation  of  velvet  in  cotton  ;  it  is  of  various 
colours,  and  much  used  for  the  same  purposes  as  velvet,  being  much  cheaper.  Vdverct 
and  thickset  are  modifications  of  velvet. 

5787.  Cotton  handkerchiefs  are  made  of  a  vast  variety  of  kinds.  Some  are  printed  in 
imitation  of  India  handkerchiefs,  and  are  called  Malabars,  bandanas,  &c. ;  others  are  spotted 

in  white ;  navy  blues  and  Monteiths  are  dyed  all  of  one  colour,  and  have  spots  of  white 

through  discharging  the  colour  by  a  particular  process.  The  manufacture  of  cotton 
bandanas,  by  Messrs.  Monteith  of  Glasgow,  is  a  remarkable  instance  of  what  may  be  done 

by  mechanical  and  chemical  means  combined.  A  great  number  of  cotton  handkerchiefs, 
dyed  of  a  brilliant  Turkey  red,  are  laid  upon  each  other  and  subjected  to  a  press,  and  a 
liquid  capable  of  discharging  the  colour  is  let  into  them  through  apertures  in  the  press. 

Such  is  the  expedition  of  this  process  that  in  ten  hours  1600  pieces,  of  12  j-ards  each, 
equal  to  19,200  yards,  are  converted  into  bandanas,  by  the  labour  of  four  workmen. 



HAP.  V. SILK  FABRICS  FOR  DRESS,  ETC. 983 

CHAP.  V. 

SILK  FABRICS  FOE  DRESS  AND  FURNITURE. 

Sect.  I. 

HISTORICAL  BEMARK8. 

5788.  Mankind  must  have  been  far  advanced  in  civilisation  and  the  observation  of 

mature,  before  they  discovered  a  material  for  clothing  in  the  labours  of  a  caterpillar,  and 

■  perceived  that  the  little  yellow  ball  which  adhered  to  the  leaf  of  the  mulberry-tree  could 
be  unwound  into  slender  filaments,  and  these  made  to  form  tissues  of  endless  beauty  and 

variety.  China,  one  of  those  countries  in  which  the  arts  of  life  have  long  arrived  at  a 
high  degree  of  perfection,  appears  to  have  been  the  first  to  make  use  of  silk.  We  are 
told  that  the  empresses  of  that  country,  many  ages  ago,  surrounded  by  their  women,  em- 

:  ployed  their  leisure  hours  in  the  rearing  of  silkwonns,  and  in  the  weaving  of  silk  tissues  and 
'  veils ;  but  numerous  must  have  bisen  the  experiments  and  trials  made,  before  the  thick 
'  velvet,  the  stiff  brocade,  and  the  thin  gauze  could  have  been  formed  from  this  material. 
!  From  China,  or,  as  it  was  then  called  by  the  Greeks,  the  country  of  the  Seres,  this  valu- 
;  able  commodity  was  conveyed  into  India  and  Persia  ;  and  after  the  conquest  of  that 
1  empire  by  Alexander  the  Great,  it  was  brought  into  Greece;  from  thence  it  was  carried 
t  to  Rome,  where,  as  we  are  informed  by  several  histoi-ians,  it  was  so  rare  and  deemed  of 
;such  value,  as  to  be  sold  for  its  weight  in  gold.  Vopiscus  tells  us  that  the  Emperor 
.  Aurelian,  who  died  A.  D.  275,  refused  the  empress  a  suit  of  silk,  on  account  of  its  high 
I  price,  although  she  solicited  it  with  much  earnestness.  For  several  centuries  the  Persian 
1  merchants  supplied  the  Roman  empire  with  silk,  which  was  brought  over-land  from 
'  China,  by  means  of  caravans  that  traversed  the  vast  continent  of  Asia  in  243  days.  It  is 
i  said,  indeed,  that  at  that  time  the  raw  material  was  brought  from  China  and  woven  in 
I  manufactories  established  in  Persia,  Tyre,  and  other  places  of  the  East. 

But,  notwithstanding  an  immense  trade  in  this  substance,  which  was  for  a  series  of  ages 
I  carried  on  between  the  Roman  and  Persian  empires,  and  after  the  seat  of  the  former  was 
1  transferred  to  Constantinople,  the  nature  of  the  silkworm  and  the  manner  in  which  the 
:  silk  was  produced  remained  secret  with  the  Chinese,  and  was  entirely  unknown  in  Europe 
I  until  the  reign  of  Justinian,  A.  D.  555.    At  this  time,  two  Persian  monks,  who  were  em- 

ployed as  missionaries  in  some  of  the  Christian  churches  already  established  in  India, 
penetrated  into  China,  where  they  observed  the  labours  of  the  silkworm,  and  became 

;  acquainted  with  the  art  of  working  its  productions  into  a  variety  of  elegant  fabrics.  On 
their  return  to  Constantinople,  they  were  encouraged  by  the  Emperor  to  undertake  a  se- 

'  cond  journey  for  the  purpose  of  procuring  these  wonderful  insects  themselves.   This  they 
effected  by  conveying,  in  a  hollow  cane,  a  quantity  of  the  eggs,  which  were  afterwards 
hatched;  and  it  is  remarkable  that  these  became  the  progenitors  of  all  the  generations  of 
silk  worms  since  reared  in  Europe  and  the  western  parts  of  Asia. 

Manufactories  of  silk  were  soon  afterwards  established,  not  only  at  Constantinople,  but  at 
Athens,  Thebes,  Corinth,  and  other  parts  of  Greece;  and  for  six  hundred  years  these 
were  confined  to  the  territories  of  the  Greeks.  Its  first  diffusion  was  the  consequence  of 
the  invasion  of  Greece  by  Roger  I.,  king  of  Sicily,  who  carried  a  number  of  silk-weavers 
to  Palermo;  and  the  silks  of  Sicily  are  described  as  having  been  of  great  excellence. 
The  Venetians,  afterwards,  in  consequence  of  their  commerce  with  the  Greek  empire, 
supplied  all  the  west  of  Europe  for  several  centuries.  By  degrees  this  manufacture  was 
introduced  into  Italy,  Spain,  and  France. 

In  1521,  the  French,  under  Francis  I.,  being  supplied  with  silkworms  and  workpeople 
from  Milan,  began  a  silk  manufacture  at  Lyons,  which  has  flourished  ever  since  that 
time,  and  the  demand  for  Eastern  silk  has  diminished  in  consequence.  In  Spain,  the 
culture  and  manufacture  of  silk  was  introduced  at  an  early  period  by  the  Moors;  and 
it  was  there  that  silk  knit  stockings  were  invented,  whence  they  were  brought  over  to 
Henry  VIH. 

5789.  The  use  of  silk  in  dress  was  extensively  adopted  in  England  by  the  wealthy  soon  after 
the  Norman  conquest,  but  was  then  confined  to  occasions  of  ceremony.  The  destruction 
of  the  city  of  Antwerp  in  1583,  by  the  Duke  of  Parma,  drove  a  third  part  of  the  silk- 
weavers  to  England,  and  they  laid  the  foundation  of  the  art  in  this  country.  Another 
political  event,  the  revocation  of  the  edict  of  Nantes  in  1685,  produced  a  similar  effect, 
and  the  Spitalfields  silk-weavers  date  from  that  time.  But  it  was  the  introduction  of  the 
throwing  machine  by  Sir  Thomas  Lombe  that  completely  established  the  silk-weaving  in the  British  dominions. 

5790.  Great  hopes  were  at  one  time  entertained  that  native  silk  could  he  produced  in 
England;  but  though  the  silkworm  works  very  well  in  this  climate,  and  may  be  reared 
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for  amusement,  and  silk  obtained  with  great  care,  yet  the  necessary  food,  the  white  mul- 
berry-tree, requires  greater  warmth  than  that  of  our  usual  summers;  hence  all  the 

attempts  to  raise  silk  for  manufacture  have  not  afforded  profitable  results.  Some  have 
supposed  that  the  animal  degenerates  here,  and  lettuce-leaves  are  a  poor  succedaneum  for 
the  mulberry.  If  indeed,  by  due  care,  silk  could  be  produced  in  England  in  sufficient 
quantity,  still  the  high  price  of  labour  would  prevent  its  culture  from  becoming  a  source 
of  profit  to  the  producer.  Notwithstanding  this,  the  English  manufacture  has  gone  on 
improving  steadily,  and  affords  one  of  the  most  remarkable  instances  where  an  art, 
borrowed  from  other  nations,  and  employing  a  material  of  foreign  growth,  has  at  length 
equalled  that  of  the  countries  from  which  it  was  derived. 

Of  late,  several  causes  have  contributed  to  improve  our  silk  manufactures ;  one  of  the 
principal  has  been  the  removal  of  the  prohibition  of  importing  French  silks  in  1826, 
which  has  compelled  our  weavers  to  improve  their  art  in  order  to  compete  with  French 
ingenuity.  Indeed,  in  point  of  substantial  excellence,  plain  silk  manufactured  in 
England  is  now  considered  at  least  equal  to  that  of  France  :  while  in  all  mixed  fabrics  of 
silk  and  wool,  silk  and  cotton,  silk  and  linen,  &c.,  our  superiority  is  admitted  by  the 
French  themselves.  But  we  do  not  yet  rival  our  neighbours  in  ribands,  figured  gauzes, 
and  light  fancy  articles.  The  greater  attention  paid  to  the  art  of  designing  in  Lyons,  the 
consequent  better  taste  of  the  artists,  and  the  superior  brightness  and  lustre  of  their 
colours,  give  them  advantages  with  which  it  is  difficult  to  contend. 

Sect.  IL 
formation  of  silk. 

5791.  The  silkworm,  which  produces  the  most  splendid  article  of  raiment,  is  an  animal 
not  more  remarkable  for  the  precious  matter  which  it  furnishes  for  this  purpose,  than  for 
the  many  forms  it  assmnes.  Like  many  other  insects,  it  goes  through  four  metamorphoses. 
In  its  most  perfect  state  it  is  a  white-coloured  moth  {Phalana  Bombyx  mori)  which  lays  a 
number  of  small  eggs,  each  about  the  size  of  a  pin's  head,  from  which,  in  the  warmth  of 
spring,  the  caterpillars  are  hatched.  No  sooner  does  the  worm  burst  its  shell  than  it 
begins  to  eat  greedily,  its  food  being  the  leaves  of  the  mulberry-tree,  of  which  there  are 
several  species ;  but  the  white  is  preferred.  For  about  thirty  days  it  continues  to  feed 
upon  them,  casting  its  skin  either  three  or  four  times.  At  the  end  of  this  period,  having 
attained  its  full  size,  it  ceases  to  eat  for  the  remainder  of  its  life,  and  prepares  for  one 
of  the  metamorphoses  which  it  is  to  undergo,  by  spinning  a  ball  of  fine  silk  filaments 
round  itself  as  a  defence  from  injuries,  during  its  chrysalis  state,  in  which  it  lies  dormant 
like  a  swaddled  mummy,  and  apparently  dead,  for  fifteen  or  twenty  days.  At  length  it 
breaks  through  this  covering,  and  comes  abroad  provided  with  wings,  antennae,  and  feet : 
in  short,  a  butterfly  as  above  described,  which  lives  only  a  few  days,  lays  its  eggs,  and 
then  dies. 

5792.  In  our  description  of  the  formation  of  silk,  we  shall  begin  with  the  hatching  of  the 
eggs,  which  we  have  just  said  are  deposited  by  the  silkworm.  These  are  generally  about 
five  hundred  in  number  by  one  insect,  and  when  first  deposited  are  covered  with  a  liquid 
which  glues  them  to  the  leaf,  cloth,  or  paper  on  which  the  female  leaves  them  :  they  may 
be  freed  from  this  by  dipping  them  in  cold  water,  and  afterwards  drying  them.  To  pre- 

serve the  eggs,  the  temperature  should  be  between  .54°  and  59° ;  and  when  the  warmth  of 
spring  commences,  they  should  be  kept  in  the  cool,  not  exceeding  the  above  heat,  lest 
they  should  be  hatched  before  the  mulberry-leaves  come  out  to  supply  their  food.  When 
required  to  be  hatched,  they  are  laid  in  a  room  with  a  stove,  and  exposed  to  a  warmth 
gradually  increasing  till  it  reaches  86°,  the  temperature  at  which  the  caterpillar  appears, 
and  which  takes  place  in  eight  or  ten  days.  Previously  to  this,  the  eggs  should  be 
covered  with  sheets  of  paper,  pierced  with  holes  about  one-twelfth  of  an  inch  in  diameter, 
having  mulberry-leaves  laid  on  the  top.  The  young  caterpillars  instinctively  find  their 
way  through  these  holes  to  come  at  the  leaves,  which  they  instantly  begin  to  devour 
greedily.  The  leaves,  loaded  with  worms,  are  then  laid  regularly  on  wicker  shelves  in  a 

well-aired  apartment,  which  should  be  kept  at  a  temperature  from  68°  to  86°.  Much 
care  is  required  in  managing  the  silkworms ;  their  food  should  be  regularly  supplied,  and 
everything  about  them  should  be  kept  perfectly  clean ;  also  the  proper  ventilation  of  the  room 
is  essential.  During  each  moulting  or  casting  of  the  skin,  the  animals  fall  into  a  languid 
state,  and  eat  little;  but  the  appetite  revives  on  acquiring  a  new  skin.  The  caterpillars 
indicate  the  commencement  of  their  spinning  silk  by  ceasing  to  eat,  abandoning  the  leaves, 

trying  to  crawl  up  on  the  upright  parts,  and  to  conceal  themselves  in  corners.  Twigs  of 
heath,  broom,  or  other  shrubs  are  now  laid  in  rows  on  the  shelves,  and  the  little  creatures 

begin  to  construct  on  tliese  their  coverings  of  silk,  called  cocoons. 
5793.  The  material  of  which  the  silk  is  formed  is  a  clammy  liquid  existing  in  the  liodyofthe 

worm,  which  it  ejects  through  two  apertures,  and  which  hardens  in  the  air.     The  fila- 
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I  ment  is  at  first  double,  but  is  immediately  agglutinated  into  one.     Tliis  liquid  matter 

1  may  be  extracted  in  a  lump  from  the  body  of  the  worm,  and  drawn  out  artificially  into 
I  threads  of  various  diameters.    At  the  commencement  of  spinning  the  cocoons,  the  fila- 

iments  are  thrown  about  without  any  regulai-ity,  constituting  what  is  called  the^o«s  silk;  but 
i  soon  the  anunal  spins  its  thread  and  winds  it  about  in  a  very  regular  manner,  forming  the 
I  cocoon  into  an  egg  shape,  and  about  an  inch  and  a  quarter  in  length.     This  is  completed 

i  in  about  three  or  four  days ;  and  the  animal  within  has  changed  from  the  state  of  a  cater- 
pillar to  that  of  a  chrysalis  or  aurelia.     If  the  cocoons  were  suffered  to  remain  about 

1  eio-hteen  or  twenty  days,  the  next  metamorphosis  would  take  place,  and  the  butterfly  or 
moth  would  burst  through  the  cocoon,  breaking  the  filaments  asunder,  thus  rendering  the 

:  silk  useless.    To  prevent  this,  the  animals  within  the  cocoons  are  killed  before  they  are 

ready  to  break  out,  by  exposing  the  cocoons  for  five  days  to  the  sunshine  or  hot  weather, 
or  by  placing  them  in  a  hot  stove,  or  in  tin  cases  surrounded  by  the  steam  of  boiling  water. 
A  heat  of  202°  is  suflScient  to  destroy  their  vitality. 

The  filaments  vary  in  diameter  from  to  jJgj  of  an  inch,  and  the  silk  from  one  co- 
coon weighs  about  two  and  a  half  grains.  The  colour  of  the  silk  is  yellow,  and  though  of 

diiferent  shades,  there  is  no  necessity  for  sorting  it,  as  this  difference  disappears  in  the 
subsequent  processes  for  preparing  it. 

Besides  the  common  silkworm,  there  are  two  other  varieties  that  are  partially  cul- 
tivated ;  one  smaller,  and  the  other  larger,  rarely  attaining  the  length  of  three  inches.  When 

in  its  indigenous  state  in  China,  the  silkworm  performs  its  transformations  and  spins  its 
cocoons  on  the  gi-owing  leaves  of  the  mulberry-trees,  from  which  they  are  taken  ;  but 
this  silk  is  not  so  fine  as  what  is  produced  in  artificial  cultivation  ;  and  the  Chinese  bestow 
great  care  in  attending  the  whole  of  the  processes.  On  account  of  the  difficulty  of  pro- 

curing food  in  sufficient  quantity  in  England  from  the  white  mulberry-tree,  other  leaves 
have  been  tried  :  of  these  the  leaves  of  the  lettuce  are  most  relished  by  the  animals ;  but 
though  they  eat  and  subsist  on  them  for  some  time,  they  then  spin  but  a  small  quantity 
of  silk. 

Sect.  III. 

MANAGEMENT  OF  THE  SILK  TO  FORM  THREAD. 

5794.  To  wind  off  the  threads  or  filaments  from,  the  cocoons  would  appear  at  first  sight  to 
be  a  veiy  difficult  operation,  yet  it  is  performed  in  a  very  simple  manner.  The  cocoons 
are  thrown  into  a  flat  basin  of  copper  filled  with  water,  kept  heated  by  means  of  a  charcoal 
fire  or  by  steam.  In  this  the  gummy  matter  with  which  the  fine  threads  are  naturally 
cemented  together  is  dissolved,  which  permits  the  filaments  of  the  cocoons  to  be  drawn  off 
and  wound  upon  a  reel.  But  if  each  cocoon  were  to  be  reeled  off  separately,  the  thread 
would  prove  so  slender  as  to  be  unfit  for  use.  To  make  it  sufficiently  strong,  several  are 
wound  off  together,  adhering  by  their  natural  gum,  and  forming  one  thread.  In  order  to 
find  the  ends  of  the  cocoons,  on  beginning  this  process  the  winder  employs  a  whisk  of 
birch ;  drawing  this  through  the  water,  several  loose  ends  of  the  filaments  stick  to  it,  and 
are  thus  brought  out.  To  unite  them  together  before  they  reach  the  reel  on  which  they 
are  wound,  a  sufficient  number  are  made  to  pass  through  a  small  hole  in  an  iron  plate. 
The  reel  is  of  the  common  kind.  It  is  reckoned  that  each  cocoon  yields  on  an  average 
about  three  hundred  yards  of  silk.  Two  hundred  and  fifty  average  sized  cocoons  weigh 
about  a  pound  ;  and  eleven  or  twelve  pounds  of  cocoons  give  one  pound  of  reeled  sUk,  the 
remainder  consisting  of  the  weight  of  the  inclosed  chrysalis,  floss  silk,  waste,  dirt,  &c.  It 
has  been  estimated  that  a  pound  of  the  silk  filament,  as  elaborated  by  the  silkworm,  would 
measure  five  hundred  miles  in  length. 

5795.  What  is  simply  drawn  from  the  cocoons  in  the  above  manner  by  reeling  is 
denominated  raw  silk,  and  a  thread  of  this  may  contain  from  three  to  thirty  filaments,  the 
thread  being  sometimes  composed  of  several  groups  which  have  first  been  formed  of  five 
or  six  filaments  each,  the  whole  being  afterwards  united  into  one  quantity,  the  thread 
being  thicker  according  to  the  number  of  filaments.  When  a  sufficient  length  is  reeled, 
it  is  taken  off  the  reel,  and  is  called  a  skein. 

It  frequently  happens  in  the  course  of  this  process,  that  the  delicate  filaments  break,  or 
that  one  comes  to  an  end  before  the  rest ;  in  that  case  the  winder  must  join  on  another 
to  keep  up  the  number ;  this  is  done  simply  by  laying  on  another  filament,  as  it  readily 
adheres  to  the  rest  by  means  of  its  natural  gum ;  but  it  requires  great  attention  and  skill 
to  preserve  the  thread  of  an  uniform  size.  The  reeling  off  the  cocoons  is  a  very  im- 

portant part  of  the  preparation  of  raw  silk,  as  the  evenness  of  the  thread,  and  the  absence  of 
knots  or  knobs,  are  points  of  considerable  importance  to  the  manufacture. 

In  those  countries  where  silk  forms  fi  consldcriihle  article  of  commerce,  those  who  rear  the  silltworms  do 
not  wind  off  the  cocoons  themselves,  hut  sell  them  to  others,  who  make  the  rcolinR  off  a  distinct  husiness.  It 
is  in  tiie  state  of  raw  silk  In  skeins  that  this  material  Is  imported  from  the  countries  wliero  it  is  produced,  as Italy,  Spain,  Portugal,  Turkey,  India,  &c. 

5796.  The  various  operations  hi/  which  raw  silk  is  brought  into  a  state  fit  for  the  weaver  are 
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briefly  the  following :  1.  It  may  be  twisted  in  the  single  thread  of  raw  silk  ;  it  is  then  called 
singles,  and  is  used  for  some  kinds  of  weft,  as  in  ribands  and  common  silks.  2.  Two  or 
more  singles  may  be  twisted  together,  but  not  very  closely  ;  this  is  called  tram,  which 
constitutes  the  usual  weft  or  shoot  of  the  best  woven  goods,  such  as  gros  de  Naples, 
velvets,  and  flowered  silks,  &c.  3.  Organzine,  or  hard  silk,  which  is  the  strongest  and 
most  valuable  sort,  used  for  the  warp  of  such  goods  as  have  tram  for  the  weft.  4.  Sewings 
are  compound  threads  of  silk,  wound,  cleaned,  doubled  and  thrown,  with  especial  refer- 

ence to  their  ultimate  use  as  sewing  silk. 
5797.  Organzine  is  used  for  the  warp  of  the  best  quality  of  silk,  and  is  of  the  utmost 

importance  to  the  manufacturer,  as  none  of  the  principal  articles  can  be  fabricated 
■without  it ;  it  usually  contains  from  two  to  four  threads  of  raw  silk  twisted,  and  so  combined 
as  to  be  of  the  greatest  strength  ;  for  this  purpose,  each  thread  of  raw  silk  is  twisted  sepa- 

rately by  a  mill,  and  then  two  of  these  are  twisted  together,  forming  a  thread  Like  a  rope. 
The  Italians,  from  whom  we  formerly  imported  silk  in  the  state  of  organzine,  kept  the 
art  of  forming  it,  called  throwing,  a  profound  secret.  The  throwing  of  silk  was  introduced 
into  this  country  in  1719,  by  the  enterprise  and  skill  of  Messrs.  Thomas  and  John  Lombe, 
the  latter,  who  was  a  good  mechanic,  having,  at  the  risk  of  his  life,  and  with  wonderful 
ingenuity,  taken  a  plan  secretly  of  one  of  these  complicated  machines  in  the  king  of 
Sardinia's  dominion,  from  which,  on  his  return,  he  established  a  similar  set  of  mills  in 
the  town  of  Derby. 

Lombe  lived  only  a  few  years  after  he  obtained  his  patent,  being  succeeded  by  his 
brother  William  j  but  the  construction  of  the  mills,  and  the  instruction  of  the  various 
workmen  employed,  occupied  so  much  time,  that  the  speculation  was  unprofitable  ;  on 
which  account,  the  cousin,  afterwards  Sir  Thomas  Lombe,  to  whom  the  property  descended, 
in  1718,  petitioned  Parliament  for  the  renewal  of  the  patent.  This  was  refused,  but  the 
government  granted  him  the  sum  of  14,000?.,  upon  condition  that  he  should  deposit  a 
complete  set  of  all  his  machinery  in  the  Tower  of  London  for  the  inspection  of  the  public. 

5798.  The  mills  for  throwing  silk  dire  oiten  of  most  elaborate  construction.  Lately  they 
have  been  re-modelled  by  various  ingenious  mechanicians  upon  the  cotton  throstle  plan, 
driven  by  steam-engines ;  and  these  are  incomparably  superior  to  what  were  formerly 
used  in  this  country,  and  still  are  upon  the  Continent.  The  machines  which  they  employ 
abroad  for  this  purpose  are  small,  and  are  turned  by  hand,  containing  about  a  dozen 
spindles  each.  In  consequence  of  these  improvements  here,  little  thrown  silk  is  now 
imported,  that  produced  at  home,  chiefly  at  Derby,  being  sufficient. 

5799.  Marabout  is  a  peculiar  kind  of  thrown  silk,  often  made  of  three  threads  of  raw 
silk.  Being  white  as  it  comes  from  the  worm,  it  takes  the  purest  and  most  delicate  shades 
of  colour  at  once,  without  the  discharge  of  its  gum. 

5800.  Floss  silk  is  that  portion  of  waste  silk  which  is  drawn  from  the  cocoons  that  are 
reserved  for  breeding,  and  from  which  the  moths  eat  their  way  out  by  holes,  which 
cutting  the  silk  into  pieces,  renders  it  impracticable  to  wind  it,  together  with  such  cocoons 
as  will  not  wind  off.  This  silk,  when  carefully  spun  by  a  spinning-wheel  in  the  manner 
of  flax,  is  termed  spun  silk,  the  thread  of  which  is  little  inferior  for  some  purposes  to  the 
regular  silk  which  is  wound  off  from  the  cocoons.  It  is  often  made  into  stockings, 
which  are  very  durable  ;  also  into  shawls,  handkerchiefs,  and  other  articles. 

Sect.  IV. 

BLEACHING  AND  WEAVING  SILK,  AND  PREPARING  IT  FOR  THE  DTER. 

5801.  Raw  silk  is  bleached  white  by  first  immersing  it  in  a  solution  of  good  soap  in  river 

water.  After  boiling  for  two  or  three  hours,  the  silk  is  taken  out,  beaten,  and  then  rinsed 

in  cold  water.  It  is  then  wrung,  dipped  in  soap  and  water,  and  boiled  again ;  after  which 

it  is  suspended  in  a  kind  of  stove  constructed  for  the  purpose,  containing  burning  sulphur  ; 

the  fumes  from  this  give  the  last  degree  of  whiteness  to  the  silk.  Were  it  not  for  the 

dearness  of  spirits  of  wine,  silk  might  be  bleached  by  it,  according  to  M.  Baume,  and 
thus  made  to  rival  the  finest  specimens  from  Nankin.  xr  ..v 

5802.  Silk  is  woven  chiefly  by  the  hand-loom,  as  power-looms  do  not  offer  the  sam
e 

advantages  in  the  weaving  of  this  material  as  they  do  of  cotton  ;  from  the  delicacy  of  its 

texture,  it  is  continually  giving  way.  and  requiring  repair  m  some  part  or  other ; 
 a  con- 

siderable portion  of  time  is  also  employed  in  removing  all  roughness  of  the  warp,  during 

which  the  actual  weaving  must  be  suspended.  The  saving  of  time  which  a 
 power-loom 

would  give  would  therefore  be  small,  and  ceases  to  be  an  object  of  ̂ eat  imp
ortance. 

Figured  silks  are  now  woven  by  the  admirable  Jacquard  loom  ;  and  
patterns  which 

formerly  required  the  greatest  skill,  and  the  most  painful  labour,  a
re  produced  by 

this  machine  by  weaver!  of  ordinary  skill,  and  with  little  more  labour  
than  that  reqmrcd 

in  weavino-  plain  silks.    This  loom  has  been  much  improved  in  England. 

^BOrMZomotimes  embossed,  by  passing  the  plain  stuff  betwe
en  rollers,  the  surfaces 
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I  of  which  contain  the  desired  pattern,  which  on  one  cylinder  is  raised  and  on  the  other 
jsnnk,  so  that  the  eminences  of  the  one  coincide  with  the  depressions  in  the  other. 
I  Ribands  are  frequently  embossed  in  this  manner. 

5804.  Watering  silk  is  producing  an  unequal  and  peculiar  wavy  appearance  by  placing 
t  together,  lengthwise,  one  on  the  other,  two  pieces  of  silk,  and  passing  them  thus  circum- 
.-stanced,  between  two  cylindrical  metal  rollers,  one  of  which  is  made  hollow  for  the  pur- 
I  pose  of  containing  a  heated  iron  in  its  cavity.  The  two  surfaces  of  the  silk  not  absolutely 
i  coinciding,  one  part  will  be  subjected  to  more  pressure  than  another,  which  gives  rise  to 
t  the  peculiar  appearance. 

5805.  To  render  silk  thread  fit  to  receive  the  dye,  and  also  to  make  it  soft  and  glossy,  after 
■  the  operation  of  twisting  or  throwing,  it  requires  to  be  boiled  in  soap  and  water  to  dis- 
c  charge  the  gum.  After  the  boiling,  it  is  washed  in  clear  water  to  discharge  the  soap,  and 
^when  dried,  will  he  found  to  have  lost  about  one-fourth  of  its  weight,  at  the  same  time 
I  the  silk  has  acquired  that  soft  texture  and  glossiness,  which  are  the  principal  beauties  of 
-silk.  In  the  first  instance  the  gum  gave  the  only  adherence  of  the  fibre  to  form  a  thread, 
tbut  by  the  twisting  the  fibres  are  firmly  united,  and  no  longer  require  any  cement.  It  is 
;!also  necessary,  in  order  to  give  a  fine  dye  to  the  silk,  that  the  gum  should  be  removed, 
!  because  it  would  prevent  the  entrance  of  the  dyeing  matter  to  the  centre  of  the  thread,  and 
;  thus  impair  the  beauty  of  the  colour.    If  the  silk  was  thus  boiled  before  the  twisting, 
!  nothing  but  a  fine  entangled  down  or  wool  would  be  obtained,  and  it  would  require 
sspinning  by  a  similar  process  to  that  of  cotton,  before  a  thread  could  be  obtained. 

5806.  One  pound  of  reeled  silk  may  be  converted  into  sixteen  yards  of  Gros  de  Naples, 
aand  is  produced  from  twelve  pounds  of  cocoons,  the  produce  of  the  laboui's  of  2800 
vworms,  which  have  consumed  152  pounds  of  mulberry  leaves. 

Sect.  V. 

CHEMICAL  PROPERTIES  OF  SILK. 

5807.  TTte  chemical  properties  of  silk  are  these: — The  gum  with  which  the  raw  silk  is 
rcoated  is  soluble  in  hot  water,  and  the  colouring  matter,  which  is  a  kind  of  resin,  may  be 
idissolved  by  digestion  in  alcohol ;  the  silk  itself  would  then  be  white.  This  varnish 
.altogether  amounts  to  about  23  per  cent,  of  the  raw  material.  The  remaining  fibrous 
rmatter  has  not  been  well  examined  by  chemists.  Caustic  alkalis  corrode  and  dissolve  it. 
jSilk  is  of  a  very  imperishable  nature,  and  has  resisted  the  ordinary  causes  of  putrefaction 
nvhen  buried  in  a  grave.  It  is  a  powerful  electric,  or  is  capable  of  being  excited  so  as 
t  to  give  out  sparks  of  electricity  when  rubbed ;  it  is  likewise  a  non-conductor  of  electricity, 
iand  is  therefore  always  employed  in  electrical  machines.  The  eletricity  of  silk  stockings 
Twhen  pulled  off  have  frequently  excited  surprise. 

Sect.  VI. 

SILK  OF  VARIOUS  COUNTRIES. 

5808.  Chinese  silks. — A  large  quantity  of  both  raw  and  wrought  silks  is  annually 
imported  from  China.  In  1829,  it  appears  from  the  Custom-house  600,000  poupds  weight  of 
rraw  China  silk  came  into  this  country.  The  silkworm  in  China  is  reared  in  the  gi-eatest 
'.quantity  in  the  neighbourhood  of  Nankin,  the  more  southern  provinces  being  unfavourable 
■  to  its  growth.  Sir  George  Staunton  tells  us,  that  in  the  city  of  Han-choo-foo,  a  great :  number  of  women  are  employed  in  extensive  factories  in  the  fabrication  of  flowered  and 
•embroidered  satins.  China  silk  excels  every  kind  in  its  brilliant  whiteness,  the  cause  of iwhich  is  not  yet  understood  here. 

5809.  Tlie  silks  brought  from  Italy  are  partly  raw  and  partly  wrought.  Wrought  silks 
come  from  Piedmont,  Novi,  Bergamo,  and  Bologna,  but  a  part  of  the  silk  we  have 
!from  Italy  is  thrown.  The  raw  silk  of  Piedmont  is  superior  to  that  of  France,  which  is 
lattributed  to  certain  regulations  respecting  uniformity  in  the  mode  of  reeling  it,  which 
have  been  imposed  by  the  government  of  the  country  at  an  early  period  of  the  silk  culti- 

vation ;  whereas  in  France  every  farmer  is  permitted  to  reel  as  he  pleases;  the  consequence 
of  which  is  that  there  is  no  uniformity  among  the  silks  of  different  cultivators.  It  has 
been  generally  thought  that  there  are  some  qualities  in  Italian  thrown  silk  that  rendered 
it  superior  to  our  own  for  certain  purposes ;  but  this  idea  appears  not  to  be  very  correct 
■and  some  of  our  manufacturers  use  English  thrown  silk  for  all  kinds  of  goods. 

5810.  French  silks.  —  France  possesses  a  great  advantage  in  her  climate  of  being  able  to 
rear  the  silkworm,  and  thus  obtain  native  silk  in  her  southern  provinces,  not  however  in 
sufficient  abundance  to  supply  all  her  manufactories.  Lyons,  the  great  silk  manufacturing city  of  France,  from  whence  the  principal  merchants  of  Paris  obtain  their  silks,  furnishes 
very  little  from  French  materials.  Its  prosperity  has  sufiTered  much  from  political  revo- 
idutions,  but  it  still  maintains  its  superiority  over  other  places,  particularly  for  the  richest 
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silks  and  fancy  goods.  In  the  manufacturing  texture  we  equal,  if  not  excel,  the  French, 
on  account  of  the  superiority  of  our  machinery,  but  they  surpass  us  in  the  taste  of  the 
patterns  of  such  silks  as  are  figured,  which  is  probably  owing  mainly  to  the  care  which 
the  French  government  has  taken  in  establishing  schools  of  design.  The  looms  at  Lyons 
for  weaving  fancy  goods  have  greatly  increased  in  number,  while  those  for  plain  goods 
have  as  much  decreased.  In  plain  silks  we  now  equal  the  French.  As  good  Gros  de 
Naples  can  be  bought  in  Manchester  as  in  Lyons,  and  as  cheap. 

.5811.  Raw  silk  of  its  own  growth  is  not  allowed  to  be  exported  from  France,  and  as 
some  of  the  Italian  states  likewise  prohibit  the  exportation  of  their  raw  silk,  the  greater 
part  of  what  we  receive  through  France  is  said  to  be  smuggled  from  Italy  ;  the  latter 
country  also  supplies  to  France  the  greatest  part  of  the  organzine  silk  used  there,  the 
Italian  being  superior  to  the  French. 

5812.  The  superiority  of  the  French  silk-weavers  in  point  of  design  may  be  accounted  for, 
if  the  following  relation,  given  by  Dr.  Ure  in  his  "  Philosophy  of  Manufactures,"  be  not 
too  highly  coloured. 

"  Among  the  weavers  of  the  place,  the  children,  and  everybody  connected  with  devising  patterns,  much attention  is  devoted  to  every  thing  any  way  connected  with  the  beautiful,  eitlier  in  figure  or  colour.  Weavers 
may  be  seen,  in  their  holiday  leisure,  gathering  flowers,  and  grouping  them  in  the  must  engaging  combina- 

tions. Tliey  are  continually  suggesting  new  designs  to  their  employers,  and  are  thus  tlie  fruitful  source  of 
elegant  patterns.  There  is  hardly  any  considerable  house  in  Lyons  in  which  there  is  not  a  partner  who  owes 
his  place  in  it  to  his  success  as  an  .artist.  The  town  of  Lyons  is  so  conscious  of  the  value  of  such  studies, 
that  it  contributes  20,000  francs  per  annum  to  the  government  establishment  of  the  school  of  arts,  which  lakes 
charge  of  every  youth  who  shows  an  aptitude  for  drawing  or  imitative  design  of  any  kind,  applicable  to  manu- 

factures. Hence  all  the  eminent  painters,  sculptors,  and  even  botanists  and  florists  of  Lyons,  become  eventu- 
ally associated  with  the  staple  trade,  and  devote  to  it  their  happiest  conceptions.  In  the  priucipal  school,  that 

of  St.  Peter's,  there  are  about  one  hundred  and  eighty  students,  every  one  of  whom  receives  from  the  town  a gratuitous  education  in  art  for  five  years,  comprehending  delineations  in  anatomy,  botany,  architecture,  and 
loom-pattern  drawing.  A  botanical  garden  is  attached  to  the  school.  The  government  allows  3100  francs 
a-year  to  the  school  of  Lyons.  The  school  supplies  the  scholars  with  every  thing  but  the  materials,  and  allows 
them  to  reap  the  benefit  of  their  works.  Their  professor  of  painting  is  a  man  of  distinguished  talents,  well known  to  connoisseurs. 

"  The  French  manufacturer  justly  considers  that  his  pattern  is  the  principal  element  of  his  success  in  trade  ; for  the  mere  handiwork  of  weaving  is  a  simple  affair,  with  the  improved  Jacquard  loom.  He  therefore  visits 
the  school,  and  picks  out  the  boy  who  promises,  by  taste  and  invention,  to  suit  his  purpose  the  best.  He  in- 

vites him  to  his  home,  boards  him,  and  gives  him  a  small  salary,  to  be  gradually  advanced.  One  gentleman 
told  Or.  Bowring  that  he  had  three  such  youths  in  his  employment,  to  the  youngest  of  whom  he  gave  1000 
francs,  or  401.  per  annum.  After  three  or  four  years,  if  the  young  artist's  success  be  remarkable,  he  may  have his  salary  raised  to  double  or  treble  that  sum  ;  and  when  his  reputation  is  once  established,  he  is  sure  of  the 
offer  of  a  partnership.  Such  is  the  general  history  of  many  of  the  school-boys  of  Lyons.  Even  the  French 
weaver,  who  earns  onlv  fifteen  or  twenty-pence  a  d.ay,  prides  himself  upon  his  knowledge  of  design  ;  he  will 
turn  over  several  hundred  patterns  in  his  possession,  and  descant  on  their  several  merits,  seldom  erring  far 
in  predicting  the  success  of  any  new  style.  By  this  disposition,  the  minds  of  the  silk- weavers  in  France  be- 

come elevated  and  refined,  instead  of  being  stultified  in  gin-shops,  as  those  of  England  too  frequently  are. 
In  flower  patterns  the  French  designs  are  remarkably  free  from  incongruities,  being  copied  from  nature  with 
scientific  precision."  —  "  There  are  also  weaving  schools,  containing  from  sixty  to  eighty  scholars.  In  these, a  pattern  being  exhibited,  they  are  required  to  exercise  their  invention  immediately  as  to  the  best  means  of 
producing  tiie  design  on  a  piece  of  silk  goods.  The  master  removes  such  difiiculties  as  are  occasionally 
encountered,  and  leads  them  to  the  successful  accomplishment  of  their  task." 

Notwithst.inding  this  agreeable  picture,  the  author  just  quoted  admits  that  the  silk  trade  of  Lyons  is  ex- 
tremely fluctuating,  being  one  of  orders  and  not  of  stocks  ;  and  that  unpleasant  differences  frequently  take 

place  between  the  master  manufacturers  and  the  workmen  from  the  "  mania  for  creating  new  designs,"  which 
proves  a  serious  inconvenience  to  both  masters  and  men.  "  In  consequence  of  the  low  wages  and  great  ex- pense of  living  at  Lyons,  many  of  the  weavers  betake  themselves  to  arms,  and  abandon  a  trade  which  gives 
them  no  prospect  of  improvement.  It  appe.irs  that  there  h.is  been  a  constant  depreciation  of  the  wages  of 
silk-weaving  in  France,  from  the  year  1810  down  to  the  present  time.  The  average  expense  of  changing  each 
pattern  loom  is  twenty-flve  fr.incs,  and  in  general  it  falls  chiefly  on  the  weaver,  rendering  him  often  the  victim 
of  ignorance  of  the  state  of  trade,  and  of  want  of  taste  in  the  manufacturer  "  Simond,  who  visited  Lyons  in 1817,  has  described  the  poverty  of  the  silk-weavers  resident  in  and  near  that  city  as  being  more  abject  than  any 
thing  within  the  experience  of  our  own  artisans.  There,  as  with  us,  the  manufacture  is,  in  a  great  degree, 
domestic,  most  of  the  weavers  executing  their  labour  in  their  own  dwellings.  The  abodes  of  the  French 
weavers  are,  however,  wretched  in  the  extreme  ;  one  room,  twenty  feet  square,  not  uufrequently  serving 
every  purpose,  both  as  a  dwelling  and  workshop,  for  three  entire  families. 

."iSlS.  Much  silk  is  produced  in  Sicify,  but  scarcely  any  of  it  comes  to  England.  Turkey 
supplies  us  with  a  considerable  quantity  of  raw  silk,  chiefly  Persian,  from  the  borders  of 
the  Caspian  ;  this  comes  by  the  way  of  Smyrna.    Silk  is  extensively  manufactured  in 
Switzerland.    Velvets  are  made  in  Prussia,  and  even  Russia  is  beginning  to  weave  silk. 

Of  late  a  good  deal  of  raw  silk  has  been  imported  from  Bengal,  and  this  has  been  regii- 
larly  improving  in  quality,  so  as  at  present  nearly  to  equal  that  from  Italy.    In  India, 
instead  of  having  one  annual  crop,  as  in  Europe,  there  are  no  less  than  three.  From  some 

specimens  of  American  silk  lately  sent  over  to  this  country,  there  appears  to  be  some  reason 
for  supposing  that,  before  long,  this  material  may  be  produced  to  a  considerable  extent 

in  that  country.    The  silkworm  and  the  white  mulberry-tree  thrive  in  all  the  states  of the  Union. 
Sect.  VII. 

DESCniPTION  OF  THE  VAUIOUS  SILK  FABniCS. 

.5814.  General  remarks.  Manufacturers  distingiiish  many  himdred  varieties  of  silk  fabrics 

made  at  home  and  abroad,  and  even  those  made  in  this  country  are  extremely  numerous. 

Silk  being  an  animal  substance,  it  is  capable  of  readily  receiving  every  possible  tinge  of 
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,  colour,  and  may  consequently  be  wrought  into  tissues  of  any  desired  hue.  The  loom  also 
1  may  be  arranged  so  as  to  produce  not  only  all  kinds  of  twills,  satins,  spots,  &c.,  but  the 
I  richest  and  most  complicated  figures.  It  would,  therefore,  be  futile  to  attempt  an  enumera- 
I  tion  of  all  the  fabrics  now  produced  in  the  foreign  and  domestic  silk  manufacture,  and 
■  we  shall  notice  only  some  of  the  principal  kinds  in  use  amongst  us. 

.5815.  Sil/i  damask.  —  This  is  a  twilled  fabric,  and  made  in  the  same  manner  as  the 
well-known  linen  damasks  used  for  table  cloths,  with  flowers  and  other  ornamental  pat- 

1  terns  formed  upon  it.    Formerly  silk  damask  was  much  used  for  dress,  as  well  as  furni- 
I  ture,  but  it  was  too  expensive  a  material  to  have  ever  come  into  common  use,  and  was 
■  principally  confined  to  the  high-bom  and  wealthy  of  the  land  ;  not  but  that,  on  occasions 
i  of  ceremony,  persons  in  the  middle  ranks  sometimes  displayed  silk  damask  garments, 
which  were  handed  down  as  heirlooms  from  one  generation  to  another.    From  its  name 
it  has  been  supposed  that  the  art  of  weaving  damask  came  originally  from  Damascus. 
Its  introduction  as  a  manufacture  into  England  was  owing  to  the  French  weavers,  ■who 

I  took  refuge  here  in  the  time  of  Queen  Elizabeth. 
Damask  is  employed  in  furniture,  such  as  hangings,  chair  and  sofa  covers,  &c.  Formerly 

!  it  was  wrought  with  various  colours,  and  it  is  so  still  occasionally  on  the  Continent,  which 
:  sometimes  had  a  rich  effect :  at  present  it  is  not  usual  with  us  to  have  more  than  one 
1  colour,  and  richness  is  produced  by  the  elegance  and  beauty  of  the  pattern. 

The  weaving  of  damask  puts  into  requisition  all  the  skill  of  the  weaver  for  the  pro- 
1  duction  of  the  elaborate  patterns  which  they  sometimes  bear.  Some  of  these  patterns 
1  require  upwards  of  1200  changes  of  the  draw-looms  for  their  completion  :  but  the 
1  damasks  employed  at  the  present  day  for  curtains  and  similar  articles  of  furniture  is  gene- 
)  rally  made  of  a  mixture  of  silk  with  flax,  cotton,  or  wool,  the  warp  being  of  the  more 
I  costly  material. 

5816.  Brocade. —  An  excessive  love  of  rich  and  splendid  stufis  for  dress  appears  to  have 
ibeen  a  taste  originally  oriental.  In  China  and  India  it  has  long  been  the  fashion  to 
1  ornament  silk  and  muslin  with  threads  of  gold  and  silver.  These  gradually  found  their 
'way  into  Europe,  and  were  imitated  and  improved  upon.  Silks  which  have  gold  or 
•silver  threads,  or  a  mixture  of  these,  are  called  brocades,  and  were  highly  esteemed  by  our 
.  ancestors,  who  paid  more  regard  to  the  richness  and  value  of  the  material  than  to  the 
!  form  of  the  dress.  Taste  has  so  much  altered  in  this  respect,  that  it  is  only  in  the 
'■writings  of  the  last  century  we  can  discover  the  degree  of  estimation  in  ■which  this  kind 
I  of  finery  was  once  held.  Pope,  in  his  "  Rape  of  the  Lock,"  and  Addison,  in  "  The  Spec- 
t  tator,"  have  satirised  this  taste  for  finery,  which  we  may  perceive  proofs  of  in  pictures  and 
3 ancient  wardrobes.  The  richest  brocades  appear  to  have  been  made  in  Italy  ;  a  consi- 

derable manufactory  of  them  was  carried  on  at  Lucca  during  the  thirteenth  century.  The 
1  French  government  afterwards  engaged  a  celebrated  mechanician,  Vaucausin,  to  contrive 
I  machinery  for  producing  similar  fabrics  at  Lyons,  an  account  of  which  is  published 
iin  the  Memoirs  of  the  French  Academy  for  1757. 

5817.  In  the  manufacture  of  gold  brocade,  a  silver  wire  is  gilt,  dra^wn  out  to  great 
{ fineness  and  flattened.  This  is  twisted  by  a  machine  round  a  silk  thread  dyed  of  a  colour 
aas  near  as  possible  to  that  of  the  metal.  The  principal  art  in  preparing  these  gold  threads 
cconsists  in  applying  the  flattened  metallic  wire  so  as  just  to  cover  the  silk  completely 
'without  any  overlapping,  and  consequently  making  the  whole  look  like  a  thread  of  gold. 
■At  Milan  they  had  a  secret  process  by  which  the  exterior  side  only  of  the  flattened  wire 
iwas  gilt ;  and  the  Chinese,  more  economical,  instead  of  flattened  gilt  wire,  often  use  slips  of 
ugilt  paper,  which  they  interweave  in  their  stuff's,  and  twist  upon  silk  threads;  but  it  is 
'  Obvious  that  this  can  have  little  durability,  and  is  confined  to  tapestries,  or  such  stuffs 
aas  are  not  exposed  to  moisture. 

In  some  brocades,  the  ground  is  plain  silk,  and  the  gold  and  silver  are  applied  by  being 
'•worked  in  flowers  or  other  ornaments  ;  afterwards,  this  name  was  given  to  rich  silk  stuffs 
'■which  were  adorned  with  worked  flowers,  without  gold  or  silver  ;  and  at  present  it  is  the 
custom  to  apply  the  term  brocade  to  various  silks,  as  satins,  talFetas,  lutestrings,  and  even  to 
•stuffs  and  grograms,  if  they  are  adorned  with  flowers  or  other  figures.   Brocades,  into  the 
composition  of  which  metals  are  admitted,  are  very  liable  to  become  tarnished,  particularly 
■silver,  or  where  the  gold  has  not  been  quite  pnre.  When  this  has  happened,  their  lustre 
imay  sometimes  be  restored  by  washing  theiu  with  a  soft  brush  dipped  in  warm  spirits  of ■■wine. 

The  use  of  brocades  in  ordinary  dress  has  long  been  discontinued,  but  it  is  occasionally 
•employed  in  fui-niture.  So  late  as  1788,  some  very  elegant  pieces  were  woven  in  Spital- 
:ifields  to  be  used  as  chair  scats  in  Carlton  House,  which  proved  that  the  art  had  not ndeteriorated. 

Besides  the  perfect  brocade,  the  Venetians  made  a  kind  which  they  called  damasquete, 
•which,  though  it  had  only  half  the  (luantity  of  gold  or  silver,  looked  even  richer.  The 
•iflatted  wire  was  neither  woimd  close  together  on  the  silk  threads,  nor  the  threads  stuck  close in  tlie  weaving  ;  yet  by  passing  the  stuff  between  rollers,  the  tissue  or  flower  was  made  to 
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appear  one  entire  brilliant  plate  of  gold  or  silver.  At  Nuremberg,  a  kind  of  thread  for 
brocade  was  made  by  spinning  gilt  copper  wire  on  threads  of  flax. 

5818.  Satm  is  a  glossy  silk  twill  of  peculiar  description,  the  soft  and  lustrous  face  of 

•which  is  given  by  keeping  a  large  proportion,  frequently  even  as  much  as  seven  out  of 
every  eight  threads  of  the  warp,  visible.  In  the  manufacture  of  other  silken  stuffs,  each 
half  of  the  warp  is  raised  alternately  ;  but  in  weaving  satin,  the  workman  only  raises  the 
fifth  or  the  eiglith  part  of  the  warp,  which  presenting  an  even,  close,  and  smooth  surface, 
is  capable  of  reflecting  the  rays  of  light  very  entire,  and  the  fabric  thus  acquires  that 
lustre  and  brilliancy  for  which  it  is  so  much  distinguished ;  but  this  is  assisted  by  another 
process.  When  first  taken  out  of  the  loom,  satins  are  somewhat  flossy  or  rough,  and  they 
are  dressed  by  being  rolled  on  heated  cylinders,  which  smoothes  down  the  face  and  imparts 
to  them  their  brilliant  lustre.  Satin  is  always  woven  with  the  face  downwards,  the  labour 
of  the  weaver  being  thereby  abridged,  as  it  is  easier  to  raise  the  harness  with  one-eighth 
of  every  cart,  than  it  would  be  to  raise  seven-eighths. 

Satin  exhibits,  in  the  highest  degree,  the  beautiful  lustre  of  the  material  of  which  it  is 
made  ;  no  other  article  of  dress  has  the  same  beauty  in  its  shadows  and  reflected  lights ; 
hence  it  has  always  been  a  great  favourite  with  the  painter,  though  difiicult  to  represent. 
Some  satins  are  quite  plain,  others  are  figured,  and  the  latter  are  often  of  exquisite 
beauty.  Some  of  the  best  description  are  made  in  Spitalfields.  The  Chinese  are  very 
fond  of  satins,  and  some  of  their  make  are  brought  to  this  country  ;  they  are  inferior 
to  those  made  in  Europe,  but  possess  the  property  of  being  easily  cleaned  and  bleached ; 
they  are  sometimes  flowered  with  gold  and  silver.  The  Chinese  excel  in  the  production 
of  flowered  satins,  as  well  as  damasks. 

5819.  Silk  fabrics  are  sometimes  woven  quite  smooth  and  plain,  as  Lutestring,  Gros-de- 
Naples,  Persian,  Ducape,  Levantine,  Sarsenet,  &c.,  which  differ  from  each  other  only  in 
their  thickness,  or  the  quality  of  the  silk. 

5820.  Lutestring  is  a  plain  stout  silk,  much  used  for  ladies'  dresses.  There  are  many 
qualities  and  colours. 

5821.  Gros-de-Naples,  is  the  French  name  of  silk,  and  means  literally  "thick"  or 
"  stout "  of  Naples  ;  it  is  very  similar  to  the  last,  but  not  so  stout,  and  was  formerly  im- 

ported, but  is  now  made  plentifully  in  Spitalfields ;  it  is  plain  and  figured. 
5822.  Persian  is  a  very  thin  plain  silk,  the  width  about  half  a  yard,  used  for  the  lining 

of  bonnets,  pelisses,  cloaks,  &c. ;  it  is  of  all  colours. 
5823.  Sarsenet  is  somewhat  thicker,  and  made  twilled  as  well  as  plain  ;  it  is  used  for 

the  same  purpose  as  the  last,  but  sometimes  also  for  dresses. 

5824.  Taffetij,  under  which  term  the  French  manufacturers  include  lutestring,  is  a 
smooth  silken  stuff,  having  usually  a  remarkably  wavy  lustre,  imparted  by  pressure 

and  heat,  with  the  application  of  an  acidulous  fluid  to  produce  the  effect  called  watermg. 
There  are  tafifeties  of  all  colours,  some  plain,  others  striped  with  gold,  silver,  silk,  &c., 

others  flowered  or  chequered.  The  chief  consumption  of  taffety  is  in  summer  dresses 

for  bdies,  and  a  particular  kind  is  used  for  curtains  and  other  drapery.  The  Chinese 
manufacture  different  sorts  of  taffety,  among  which  is  a  substantial  kind  adapted  for 

drawers  and  other  kinds  of  wearing  apparel ;  it  is  so  thick  and  pliant,  that  it  may  be 

folded  and  pressed  by  the  hand  without  receiving  any  crease  or  mark,  and  will  retam 
much  of  its  lustre  after  washing.  ,       „  r 

5825.  Tabby  is  a  coarse  kind  of  taffety  watered  by  pressure  between  the  roUers  ot  a 

cylinder,  so  as  to  produce  the  wavy  effect  already  mentioned. 
5826.  Tabbinet  is  a  variety  of  the  former,  more  delicate  in  its  texture. 

5827.  Tabarets,  a  stout  satin-striped  silk,  used  for  furniture,  as  chair-covers,  women  s 

5828.  Tobinc  is  a  stout  twilled  silk,  used  for  dresses  :  it  much  resembles  the  Florentme
. 

5829.  Levantine  is  a  stout  rich  black  silk,  twilled  and  very  soft,  and  used  for  dresses ; 

its  face  and  back  show  diff'erent  shades.    If  the  face  is  blue  back,  the  back  will  be  jet black,  and  vice  versa.  ,       .,      ̂     ,•  •  r  »i„ 

5830.  Silk  serge  is  a  twUled  silk  used  mostly  by  the  tailors  for  Iming  parts  of  gentl
e- 

™T83r°Parw  cord  is  a  thick  rich  silk  with  fine  small  ribs  running  across.  This  was 

first  brought  from  France,  and  the  genuine  has  the  cord  all  silk.  An  i
mitation  is  made 

here,  and  some  of  this  has  the  cord  of  cotton.    It  is  much  used  in  making  
waistcoats  and 

'*°5832.  Armozeen  is  a  thick  plain  silk,  seldom  any  other  colour  thaii  black ;  it  is  not 

much  used;  sometimes  clergymen's  gowns  are  made  of  it,  and  it  is  empl
oyed  m  hat-bands 

'IssT^l'St  made  for  waistcoats,  and  is  plain,  striped  or  ribbed,  and  figured  ; 

when  plain  it  is  twilled.    It  is  to  be  observed,  that  there  is  another  
substance,  caUed  also 

Plnrpntinp  •  made  of  worsted  for  common  waistcoats. 

S  SMet  -This  is  certainly  one  of  the  richest  of  the  silk
en  fabrics,  and  was 

b: 
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t  formerly  much  more  used  in  dress  than  at  present.  Its  origin  is  not  known,  hut  it  has 

1  been  made  in  Europe  for  centuries  ;  at  first,  its  manufacture  was  confined  to  Italy,  -where, 
:  and  also  at  Genoa,  it  was  carried  to  great  perfection.  The  manufacture  then  reached 
:  France,  and  afterwards  Spitaltields.  The  name  comes  from  the  French  vellour,  which  is 
.  derived  from  velu,  covered  with  hair.  Velvet  is  distinguished  from  every  other  kind  of 
i  cloth  by  the  soft  pile  on  its  surface,  from  which  its  great  beauty  results.  It  has  this  pile 
i  in  addition  to  the  usual  warp  and  weft  which  it  has  in  common  with  plain  fabrics.  The 

I  pile  is  occasioned  by  the  insertion  of  short  pieces  of  silk  thread  doubled  under  the  weft, 
:  and  which  stand  upright  on  its  upper  surface  in  such  a  multitude,  and  so  crowded  together, 
:  as  entirely  to  conceal  the  interlacings  of  the  warp  and  weft.  The  woodcut,/^.  788.,  repre- 

Fig.  788.  c      c      c     d,  i  d  d  sents  on  a  large  scale  the  disposition  of  the 

I    '      r\  (~\   C\  WWWWWWIli  threads  in  velvet,  which  are  produced  in  the ,_\.,_^JL1U  loom  by  means  which  cannot  he  explained 
 — y*^ — .>^^_^*>.=»»''^-.^'^— ^  without  going  into  a  detailed  description  of 

t  that  machine,  and  the  mode  of  weaving  it,  which  would  be  foreign  to  our  present  object. 

'  The  lines  a  a  represent  the  threads  of  the  warp,  and  the  black  dots  are  the  threads  of  the 
■  weft  crossing  them.  The  line  b  passing  into  the  web,  and  under  the  weft,  forming  loops  at 
I  top,  c,  c,  c,  represents  the  thread  intended  to  form  the  pile.  As  the  weaving  goes  on,  these 
1  loops,  c,  c,  c,  are  cut  through  with  a  sharp  instrvmient,  and  when  divided,  their  cut  ends 
;  stand  out  each  in  the  form  of  a  little  brush,  d,  d,  d,  and  being  extreme!)'  close,  the  fibres 
1  of  the  threads  separating  produce  the  required  pile.    The  surface  of  this  pile  is  at  first 
■  very  irregular,  but  it  is  made  perfectly  even  by  subsequent  processes,  being  cut  by  ma- 
I  chinery,  &c.  The  warp  and  pile  of  good  velvet  are  both  composed  of  organzine  silk,  and 
i  its  richness  depends  upon  the  relative  number  of  its  pile  threads.  The  manufacturers  are 
I  accordingly  accustomed  to  designate  velvets  of  different  degrees  of  richness,  as  velvet  of 
;  two,  four,  or  six  threads,  according  to  the  number  of  pile  threads  which  are  inserted 

■  between  each  of  the  dents  of  the  reed.  The  Spitalfields  velvets  are  so  much  improved  of 
'  late,  both  in  fineness  and  durability  of  their  colours,  that  they  may  vie  with  any  foreign velvets.  Velvet  is  sometimes  imported  from  Germany,  having  the  pile  of  an  inferior  silk 
'  that  has  been  gummed  ;  but  on  wearing,  this  soon  looks  very  ill.  The  Chinese  also 
:  manufacture  velvets,  but  they  are  inferior  to  the  European.  Velvet  is  either  plain,  that 
is,  smooth  and  uniform,  without  either  stripes  or  figures  ;  or  it  is  figured  or  ornamented 
with  various  figures,  though  the  ground  be  the  same  as  the  figures  ;  or  the  velvety  figures 
may  be  on  a  satin  ground.  Cut  velvet  has  a  ground  of  a  kind  of  tafifety,  or  gros  de  Tours, 
and  the  figures  velvet.  The  best  manufactures  of  velvet  have  been  in  France,  Italy,  and 
Holland ;  but  it  is  now  made  in  great  perfection  at  Manchester  and  other  parts  of 
England.  Velvets  that  are  the  worse  for  wear  may  be  greatly  restored  by  passing  a  hot 
iron  over  the  wrong  side,  while  another  person  holds  the  velvet  tight ;  this  raises  the 
pile ;  and  then  the  garment  should  he  brushed,  or  whisked  with  a  fine  whisk,  such  as  is 
sold  by  the  Dutch  women. 

5835.  Barcelona  kerchiefs  are  named  from  Barcelona  in  Spain,  from  which  they  were 
originally  brought,  though  now  all  made  in  England  ;  they  are  of  four  kinds,  black,  of 
plain  colours,  turban  checks,  and  fancy.  The  black  are  more  for  use  than  show,  and 
measure  from  twenty-six  inches  square  to  seven  quarters.  The  turban  checks  were  ori- 

ginally made  for  head-dresses,  and  are  about  twenty  inches  square. 
5836.  Bandana  handkerchiefs  are  properly  Indian,  though  those  made  in  England  in 

imitation  of  them  are  likewise  termed  Bandana.  The  black  are  generally  English, 
though  a  few  come  from  India.  India  handkerchiefs  not  only  wear  much  longer  than 
British,  but  have  the  advantage  of  keeping  the  colour  to  the  last ;  but  as  the  patterns  are 
not  so  elegant  as  ours,  India  silk  is  sometimes  imported  plain,  and  printed  here.  They 
are  twilled  and  plain. 

5837.  Ribands  are  a  very  ancient  part  of  the  silk  manufacture,  and  are  known  to  have 
been  used  as  an  ornamental  part  of  dress  previous  to  1332.  They  were  made  in  France 
long  before  their  manufacture  was  introduced  into  England  ;  at  Lyons  it  is  carried  to  the 
greatest  perfection.  Coventry  is  the  principal  seat  of  the  riband  manufacture  in  England, 
which  there  gives  employment  to  10,000  persons;  of  tlie  looms,  about  one-third  are  what 
are  called  single  looms,  of  a  peculiar  construction,  which  weave  only  one  breadth  at  a 
time,  and  are  mostly  employed  in  the  manufacture  of  figured  ribands  ;  but  looms  are  also 
constructed  called  engine  looms,  which  weave  several  ribands,  from  eight  to  twenty-eight 
at  once.  Steam  is  extensively  employed  as  a  moving  power.  At  one  time  the  French 
ribands  excelled  ours  ;  but  the  Coventry  weavers  have  nuide  so  marked  an  improvement 
in  their  art  since  the  legalised  importation  of  foreign  manufactured  silks,  that  their  ribands 
are  perhaps  nearly  equal  to  those  of  the  French  looms  ;  and  notwithstanding  this  improve- 

ment, they  are  20  per  cent,  cheaper  than  formerly.  Ribands  are  frequently  ornamented 
with  what  is  called  a  pearl  edge,  which  is  formed  by  some  of  the  threads  of  the  weft  pro- 

jecting beyond  the  rest.  The  inferior  ribands  are  made  of  Bengal  silk  ;  but  the  best  are 
made  of  silk  from  Italy.    Riband  is  woven  in  pieces  of  thirty -six  yards  each. 
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Ribands  are  of  various  denominations,  as  satin,  sarsenet,  lutestring,  gauze,  tafifeta,  pads, all  belonging  to  tbe  plain  kind.  Figured  ribands  are  classed  under  the  same  heads.  In 
some  of  the  French  ribands  groups  and  wreaths  of  flowers  are  executed  with  the  richness 
and  variety  of  hand-embroidery.  Clouding  in  ribands  is  produced  by  a  peculiar  manage- 

ment in  the  dyeing.  Galloons  and  doubles  are  strong  thick  ribands,  principally  black, used  for  bindings,  shoe-strings,  &c.    Ferrets  are  coarse  narrow  ribands  shot  with  cotton. 
5838.  Silk  gauze  is  an  extremely  light  and  transparent  fabric,  the  threads  of  which  are 

all  at  some  distance  from  each  other.  Common  gauze  is  plain,  striped,  or  figured.  In 
the  best  kind  the  figure  is  formed  of  silk,  and  a  sort  with  flowers  of  gold  is  imported  from 
China ;  but  an  inferior  sort  has  the  figure  composed  of  magnesia  stuck  on  with  gum. 
Lisse  gauze  is  a  plain  but  superior  kind.  Crape  lisse  gauze  is  crimped  or  craped.  Gos- 

samer is  a  very  rich  gauze  used  for  veils  ;  it  is  four  times  as  thick  and  strong  as  conunon 
gauze,  though  nearly  as  open  in  its  texture.    It  may  be  had  four  and  five  quarters  wide. 

5839.  Italian  net  is  a  strong  gauze  composed  of  sUk  and  worsted,  and  used  for  dresses; it  is  of  various  colours. 

5840.  Mousselinede  Sole  is  a  delicate  silk  fabric  about  as  open  as  muslin,  with  a  fringe, 
used  for  ladies'  handkerchiefs  worn  round  the  neck. 

5841.  Crape  is  a  light  transparent  stuff,  in  the  manner  of  gauze,  made  of  raw  silk, 
gummed  and  twisted  in  the  mill,  and  woven  without  dressing ;  when  dyed  black,  it  is 
much  used  for  mourning.  Crapes  are  either  crisped  or  smooth ;  the  former,  being  double, 
expresses  the  deepest  mourning.  White  crape  is  used  in  various  dresses.  The  invention 
came  originally  from  Bologna  ;  but  Lyons  has  been  long  celebrated  for  this  manufacture. 
It  is  likewise  well  made  at  Norwich ;  and  lately  a  power-loom  manufactory  has  been 
established  at  Yarmouth.  The  peculiar  appearance  of  crisped  crape  is  owing  to  the 
operations  of  dyeing  and  dressing  after  it  is  woven.  An  additional  quantity  of  gum  being 
added  to  the  silk,  the  threads  are  disposed  to  undo  the  twist  they  had  received  in  the 
mill ;  and  hence  the  crisped  and  peculiar  appearance.  Washing  it  in  hot  water  shows 
this  ;  for  then  the  crisping  comes  out,  and  it  looks  like  gauze.  The  warp,  and  frequently 
the  woof  of  crape,  is  usually  made  of  singles ;  a  better  kind  is  made  of  two-thread  tram ; 
this  is  of  a  closer  texture,  and  the  crisping  is  superior. 

5842.  China  crape  is  a  beautiful  variety,  remarkably  fine  in  texture  and  weighty  in 
substance,  which  is  usually  dyed  in  various  shades  of  pink  and  other  gay  colours,  used  in 
rich  dresses. 

CHAP.  VI. 

FAJBEICS  OF  MIXED  MATERLAXS. 

5843.  There  is  a  class  of  fabrics  of  mixed  materials,  which  cannot  properly  come  into 
those  which  we  have  described ;  these  mixtures  consist  of  silk  and  other  materials,  or 
cotton  and  wool  together,  or  where  linen  forms  a  part. 

5844.  Bombazine  is  a  twilled  fabric,  the  warp  being  silk,  and  the  woof  worsted.  It  was 
first  invented  in  1575  by  the  Flemings,  who  settled  in  Norwich,  and  introduced  the 
weaving  of  fine  worsted  stuffs.  Being  grey  and  black,  it  was  chiefly  used  for  mourning 
dresses ;  and  it  used  to  be  largely  exported  to  Spain  and  the  Spanish  colonies  for  the 
dresses  of  the  religious  orders.  When  its  manufacture  was  improved  by  the  worsted 
yarn  being  spun  by  machinery  instead  of  the  hand,  and  dyed  of  various  colours,  a  great 
deal  of  coloured  bombazine  was  made  in  Norwich,  Spitalfields,  and  other  places  ;  but  this 
is  not  at  present  much  used,  the  manufacture  being  almost  confined  to  black. 

5845.  Norwich  crape.  —  It  is  difficult  to  say  how  this  came  to  be  designated  a  crape,  as 
it  is  a  very  different  fabric  from  the  usual  crapes.  It  is  composed  of  a  silk  warp  and 
worsted  woof,  generally  of  different  colours,  or  at  least  of  different  shades.  It  is  of  all 
colours,  and  is  distinguished  from  bombazine  chiefly  in  not  being  twilled. 

5846.  Poplin  is  composed  of  a  warp  of  silk  and  weft  of  worsted,  but  having  more  silk 
in  its  composition  than  bombazine.  Irish  poplins  have  long  been  celebrated,  and  are  used 
for  dress  in  the  highest  circles.  Dublin  is  the  place  where  they  are  made  of  the  first 

quality.  Superb  patterns  have  been  manuiiictured  for  court  dresses,  in  gold  and  silver  on 
white,  pink,  and  azure  grounds  with  flowers,  and  of  every  variety  of  colour ;  yard,  and 
yard  and  a  half  wide. 

5847.  Lustre  is  a  variety  of  poplin,  but  less  substantial. 
5848.  Gros-dcs-Indcs  is  a  silk  formed  by  using  different  shuttles  with  threads  of  various 

substances  for  the  weft,  by  which  a  stripe  is  formed  across  the  web. 
5849.  Valentia  has  a  cotton  warp,  or  a  cotton  and  silk  warp  for  the  silk  pattern,  and 
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'  the  weft  is  worsted  of  British  wool.    There  are  often  imitations  of  silk  patterns  from 
Spitalfields,  and  form  a  very  showy  manufacture,  used  for  waistcoats. 

5850.  Toilinette  has  a  weft  of  woollen  yarn,  and  the  warp  of  cotton  and  silk,  used  for 
waistcoats. 

5851.  Cassinette  is  made  of  a  cotton  warp,  and  the  woof  of  very  fine  wool,  or  of  wool 
and  silk  ;  it  differs  from  valentia  and  toilinette,  having  its  twill  thrown  diagonally. 

5852.  Swansdown  is  made  of  wool  with  a  small  quantity  of  silk,  for  waistcoats;  an 
uiferior  kind  has  cotton  instead  of  silk. 

5853.  Woollen  cord  resembles  corduroy,  and  is  cut  in  the  same  manner  as  cotton  cord, 
which  is  one  of  the  varieties  of  fustian  ;  but  the  face  is  wholly  woollen.  It  has  a  warp  of 
cotton  and  weft  of  woollen.    It  is  strong  and  warm,  and  is  well  adapted  for  riding. 

5854.  Linsey  woolscy  is  a  homely  fabric,  formerly  much  used  by  women  among  the  . 
working  classes,  made  of  thread  for  warp,  and  its  woof  worsted,  generally  one  blue,  and 
the  other  white,  or  mixed  with  red. 

5855.  il/erinoi  are  sometimes  made  of  superior  wool  and  silk. 

On  a  few  other  Materials  used  occasionally  in  maMng  Cloth. 

The  following  substances,  either  actually  employed,  or  proposed,  for  making  cloth,  are 
more  interesting  as  objects  of  curiosity,  than  as  deriving  any  great  importance  from  their 
actual  value.  They  are,  however,  proper  to  be  noticed,  since,  in  this  age  of  invention  and 
speculation,  hints  of  this  kind  may  possibly  suggest  new  and  useful  applications. 

5856.  Several  other  caterpillars  besides  the  silkworm  spin  a  kind  of  silk  ;  but  it  does  not 
appear  that  any  successful  experiments  have  been  made  on  them,  with  the  view  of 
employing  their  threads  in  cloth. 

5857.  The  short-legged  spiders  also  form  balls  of  silk  to  inclose  their  eggs.  Some  trials 
have  been  made  with  these ;  but  they  have  all  proved  inferior  in  quality  to  the  true  silk, 
or  cannot  be  procured  in  sufficient  quantity  to  render  them  an  object  of  attention.  Indeed, 
from  the  ferocious  disposition  of  these  insects,  they  cannot  be  kept  together  in  any  number, 

:  as  they  fight  and  destroy  each  other. 
5858.  The  pinna  marina,  a  species  of  large  mussel  abundant  on  the  coasts  of  Italy,  has 

the  faculty  of  spinning  from  its  body  cei'tain  brown  fine  threads,  resembling  silk,  by  which 
it  fastens  its  shell  firmly  to  the  rocks.  These  threads,  collected,  form  a  remarkably  fine 
kind  of  silk,  of  which  stockings,  gloves,  and  other  articles,  in  small  quantities,  are  manu- 

:  factured  by  the  people  on  those  shores.  The  pinna  fastens  itself  so  strongly  to  the  rocks, 
•  that  the  men  who  are  employed  in  fishing  it  are  obliged  to  use  considerable  force  to  break 
■  the  tuft  of  threads  by  which  it  is  secured,  fifteen,  twenty,  and  sometimes  thirty  feet  below 
:  the  surface  of  the  sea.    The  threads  of  this  shell  have,  from  very  ancient  times,  been 
■  employed  in  the  manufacture  of  certain  fabrics ;  it  was  well  known  to  the  ancients  under 
!  the  name  of  byssus,  and  was  wrought,  in  very  early  times,  into  gloves  and  other  articles 
'  of  dress  and  ornament.  It  appears  that  robes  were  sometimes  made  of  it,  since  we  learn 
:  from  Procopius,  that  a  robe,  composed  of  byssus  of  the  pinna,  was  presented  to  the 
:  satraps  of  Armenia  by  the  Roman  Emperor. 

Several  beautiful  manufactures  are  wrought  with  these  threads  at  Palermo.    They  are, 
in  many  places,  the  chief  object  of  the  fishery  ;  and  the  silk  is  found  to  be  excellent. 
The  produce  of  a  considerable  number  of  pinnse  is  required  to  make  one  pair  of  stockings. 
The  delicacy  of  the  thread  is  such,  that  a  pair  of  stockings  made  of  it  can  be  easily  con- 

1  tained  in  a  snuff-box  of  ordinary  size,  and,  notwithstanding  their  extreme  fineness,  are 
:  found  to  protect  the  legs  alike  from  cold  and  heat.    Indeed,  stockings  of  this  kind  are 
:  found  too  warm  for  common  wear,  but  are  esteemed  useful  in  gouty  and  rheumatic  cases. 
This  great  warmth  of  the  byssus,  like  the  similar  quality  in  silk,  results,  probably,  from 
both  being  imperfect  conductors  of  heat  as  well  as  of  electricity.    It  is  not  probable  that 

1  this  material  will  ever  be  obtained  in  great  abundance,  or  that  it  will  cease  to  be  a  raritj', 
I  except  in  the  places  of  its  production.   It  is  never  seen  in  England  except  in  the  cabinets 
I  of  the  curious. 

5859.  A  species  of  vegetable  silk  may  be  procured,  according  to  M.  la  Rouverie,  from 
I  the  young  branches  of  the  paper  mulberry,  from  the  bark  of  which  the  Japanese  prepare 
:  a  paper.  Cutting  the  bark  while  the  tree  was  in  sap,  and  then  beating  it  with  mallets  and 
■  steeping  it  in  water,  he  obtained  a  thread  from  the  fibres,  almost  equal  to  silk  in  quality; 
:  and  this  was  woven  into  a  cloth  whose  texture  appeared  as  if  formed  of  that  material. 
The  women  of  Louisiana  prepare  nets  and  fringes  from  fibres  obtained,  in  the  same 

1  manner,  from  the  mulberry  ;  and  the  finest  of  the  Otaheitian  native  cloth  is  made  of  the 
'  bark  of  this  tree. 

5860.  The  leaves  of  the  pine-apple  plant  have  been  long  known  to  afford  a  fibre  which 
I  may  be  applicable  to  the  purpose  of  making  a  species  of  cloth.  The  leaves  are,  in  fact, 
I  composed  of  a  bundle  of  these  fibres,  lying  parallel,  and  extending  from  the  base  to  the 
I  point  of  the  leaf    To  prepare  these  fibres  for  use,  it  is  only  necessary  to  pass  the  leaves 

3  S 
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through  a  very  strong  press,  or  under  a  heavy  hammer,  by  -Nvhich  it  is  crushed,  and  all  the 
juicy  matter  forced  out :  this  leaves  the  fibres  dry  and  resembling  a  large  skein,  •which, 
after  being  rinsed  in  water,  and  dried,  becomes  easily  separable  into  a  -white  glossy  mate- 

rial, of  considerable  strength,  resembling  tlax.  This  plant  grows  abundantly  in  tropical 
countries  with  very  little  cultivation ;  and  it  has  lately  been  proposed  to  employ  it  in this  way. 

5861.  Cloth  has  been  manufactured  from  the  wool  of  the  cotton  grasses,  by  Mr.  Helliwel 
of  Greenhurst  Hay,  near  Todmorden,  in  Yorkshire.  The  cloth  is  russet,  very  firm,  and 
beautiful ;  he  has  also  made  yarn,  for  stockings,  of  the  same  material.  There  are  two 
kinds  of  cotton  grass  plants :  the  common  or  single-headed  cotton  grass,  Eriophorum 
vagmatum ;  and  the  narrow-leaved  or  many-headed  cotton  grass,  Eriophorum  angusti- 
folium,  both  perennial  plants ;  but  it  was  from  the  latter  that  the  cloth  and  yarn  were 
made.  This  plant  grows  wild  principally  in  the  highest  and  most  useless  land  in  the 
kingdom  ;  and  it  is  thought  that  on  Stansfield  Common,  near  Todmorden,  there  might  be 
from  two  to  three  hundredweight  produced  upon  an  acre,  and  that  the  cost  would  not 
exceed  2d.  to  3(/.  a  poimd. — Leeds  Mercury. 

5862.  The  stalks  of  nettles  have  been  used  in  France  for  making  cloth. 
5863.  Hop  stalks  have  been  used  in  Sweden  for  making  a  strong  kind  of  cloth,  by  a 

process  very  similar  to  that  of  preparing  flax. 
5864.  Glass  is  a  substance  that  must  once  have  appeared  to  be  one  of  the  most  unfit 

for  this  purpose ;  yet  the  art  of  spinning  this  brittle  substance  into  very  fine  filaments, 
while  in  a  semi-fluid  state,  has  suggested  the  idea  of  making  the  threads  fine  enough  to 
be  employed  as  a  material  for  cloth.  Glass  is  known  to  be  one  of  the  most  elastic  sub- 

stances ;  and  so  great  is  the  elasticity  of  its  filaments,  which  can  be  made  thinner  than 
hair,  that  they  bend  easily  in  any  direction  without  breaking.  A  manufacture  has  lately 
been  established,  in  which  spun  glass  is  employed,  together  with  silk,  in  forming  a 
splendid  kind  of  brocade,  in  which  the  glass  threads  form  the  figured  pattern.  This  glass 
may  he  made  of  any  colour  :  when  yellow,  thej'  imitate  gold ;  and,  when  white,  they  look 
like  silver  :  and  they  possess  one  great  advantage,  that  they  can  never  tarnish  nor  change 
colour  in  any  way.  Nothing  can  exceed  the  beauty  and  richness  of  this  new  kind  of  cloth, 
which  has  already  been  employed  for  dress  and  furniture.  Specimens  of  this  beautiful 
manufacture  may  be  seen  at  the,  shop  of  Williams  and  Sowerby,  Oxford  Street,  London, 
who  are  the  patentees. 

CHAP.  vn. 

LACE, 

Sect.  I. 

HISTORICAL  REM  AUKS. 

5865.  This  delicate  and  beautiful  fabric,  which  has  always  been  esteemed  one  of  the 
most  ornamental  parts  of  dress,  may  lay  claim  to  high  antiquity,  as  it  appears,  from 

paintings,  to  have  been  used  for  the  borders  on  dresses  of  Grecian  ladies.  It  has  been 
long  made  in  Italy,  and  was  brought  from  thence  into  France  and  the  Netherlands :  from 
the  latter  country  the  manufacture  came  to  England,  it  is  supposed,  by  some  refugees  who 

settled  in  Bedfordshire  and  Buckinghamshire,  where,  in  1640,  this  art  was  in  a  flourish- 
ing condition.  It  bad  arrived  at  great  perfection  in  the  Netherlands,  particularly  in 

Antwerp,  Brussels,  Mechlin,  Louvaine,  and  other  places.  Brussels  and  Mechlin  laces 
were  worn  by  the  nobility  and  persons  of  high  rank  in  the  time  of  Charles  I.,  Queen 

Anne,  and  George  I.,  as  is  evident  from  the  portraits  by  Vandyke,  Sir  Peter  Lily,  and 

Sir  Godfrey  Kneller.  These  laces  were  rich  and  durable,  and  were  worked  by  hand  on 

the  cushion  or  pillow.  In  some  places  in  England,  lace  was  also  made  with  great  skill 

particularly  at  Honiton  in  Devonshire,  some  of  which  nearly,  if  not  quite,  equalled  the 

best  Brussels  point  lace  ;  and,  during  the  war,  veils  of  it  were  sold  for  from  twenty  to  one 

hundred  guineas.  A  very  rich  dress  of  lace,  worn  by  her  present  Miyesty,  has  been  made 
lately  at  Honiton. 

Sect.  11. 

mannfactdre  of  lace. 

5866  Lace  is  a  delicate  net-work,  formed  of  thread,  cotton,  or  silk,  the  meshes  of  which 

are  varied  in  their  figure,  being  eight-sided,  six-sided,  &c.    The  lace  is  sometimes  orna 
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ruented  by  a  thread,  called  the  gimp,  much  thicker  than  that  of  the  net,  -which  is  worked 
in  among  the  meshes  in  the  figure  of  flowers  or  of  various  elegant  curves ;  and  upon  the 
taste  exhibited  in  these  much  of  the  value  depends.  The  various  kinds  of  lace  are  deno- 

minated either  from  the  places  where  they  are  manufactured,  or  from  the  particular 
manner  of  working :  such  as  point  net,  Brussels  or  Flanders  lace,  made  iu  the  Nether- 

lands ;  blonde,  made  in  France ;  pillow  or  bone  lace,  and  bobbin  net,  made  in  this 
country. 

5867.  Not  man;/  years  ago,  all  lace  ivas  made  by  hand  of  flax  thread;  and  as  the  process 
was  extremely  tedious,  particularly  when  of  great  width,  with  complicated  patterns  worked 
by  the  needle,  it  was  very  expensive  :  at  present,  machinery  is  also  employed  to  produce 
it  from  cotton  thread ;  and  the  consequence  is,  that  the  price  of  lace  has  fallen  in  a  degree 
of  which  we  have  scarcely  any  other  example  in  manufactures. 

Lace  made  by  hand,  or,  as  it  is  called,  jOi/fow  lace  and  bone  lace,  is  worked  upon  a  pillow 
or  cushion  upon  which  a  piece  of  stiff  parchment  is  stretched,  having  a  number  of  holes 
pricked  through  it  to  form  a  pattern  of  the  intended  lace.  Through  these  holes,  pins  are 
stuck  into  the  pillow ;  and  the  fine  thread,  wound  upon  small  bobbins  made  of  ivory  or 
bone,  are  woven  around  the  pius,  and  twisted  round  each  other  in  various  ways,  to  form  the 
required  pattern.  Bedfordshire,  Buckinghamshire,  and  Northamptonshire  were  the  chief 
places  in  England  where  this  kind  of  lace  was  made  ;  and  it  once  gave  occupation  to  multi- 

tudes of  women  in  their  own  houses,  till  the  machines  deprived  them  of  this  occupation : 
at  present  still  some  earn  a  miserable  subsistence  by  lace-making. 

5868.  The  imitation  of  this  manufacture  by  machinery  was  first  attempted,  at  the  close 
of  the  last  century,  at  Nottingham.  In  1809,  Mr.  John  Heathcote  invented  and  patented 
a  machine  for  weaving  the  real  twisted  lace,  like  that  made  on  the  pillow  :  this  was  called 
the  bobbin  machine,  and  hence  the  lace  produced  by  it  is  termed  bobbin  net.  A  consi- 

derable quantity  of  lace  was  made  under  this  patent,  which  expired  in  1824.  Immediately 
a  multitude  of  persons  became  desirous  of  embarking  in  a  trade  which  had  so  lately  yielded 

:  a  very  large  profit. 
"  A  temporary  prosperity,"  says  Mr.  M'Culloch,  "  shone  upon  the  trade,  and  numerous 

:  individuals  —  clergymen,  lawyers,  doctors,  and  others,  readily  embarked  capital  in  so 
I  tempting  a  speculation.  Prices  fell  in  proportion  as  production  increased :  but  the  demand 
•  was  immense ;  and  the  Nottingham  lace-frame  became  the  organ  of  general  supply, 
I  rivalling  and  supplanting,  in  plain  nets,  the  most  finished  productions  of  France  and  the 
Netherlands."  The  inhabitants  of  Nottingham  look  back  to  that  period  as  to  a  sort  of 

!  golden  age,  never  equalled  before  or  since.  Dr.  Ure  remarks,  that  "  it  was  no  uncommon 
t  thing  for  an  artisan  to  leave  his  usual  calling,  and,  betaking  himself  to  a  lace-frame  of 
■  which  he  was  part  proprietor,  realise,  by  working  upon  it,  20s.,  30.s.,  nay,  even  40«.  per 
day.    In  consequence  of  such  wonderful  gains,  Nottingham,  the  birth-place  of  this  new 

.  art,  with  Loughborough  and  the  adjoining  villages,  became  the  scene  of  one  epidemic 
1  mania."  The  lace-machines  are  of  complicated  and  difficult  construction  ;  but,  to  execute 
t  them,  journeymen  clock-makers  were  brought  from  Birmingham,  and  afterwards  master 
c  clock-makers  set  about  their  manufacture  ;  in  consequence  of  which  a  great  many  improve- 
imentshave  been  made,  and  some  of  them  are  among  the  most  ingenious  pieces  of  me- 
ichanism  known.  Competition  and  superabundant  supply  gradually  caused  this  fever  to 
f  subside ;  but  the  manufacture  has  now  taken  its  place  amongst  those  of  national  import- 
.  ance.  From  this  invention,  the  most  extraordinary  changes  have  taken  place  in  the  prices 
'  of  lace.  It  has  been  stated,  that  lace  which  was  sold  by  Mr.  Heathcote  for  five  guineas  a 
)yard,  soon  after  the  taking  out  of  his  patent,  can  now  be  equalled  at  Is.  Grf.  a  yard  ;  that 
quillings,  a  narrow  kind  of  lace,  as  made  by  a  newly-constructed  machine  in  1810,  and 

<8old  at  is.  Gd.  a  yard,  can  now  be  not  only  equalled  but  excelled  for  Ijrf.  a  yard  ;  and  that 
la  certain  width  of  net,  which  brought  17/.  per  piece  twenty  years  ago,  is  now  sold  for  7s. 
lit  is  calculated  that  at  present  above  200,000  persons  are  employed  in  the  manufacture  ; 
one  frame  can  produce  21,490  square  yards  of  bobbin  net  annually;  and  about  half  of 
^what  is  made  in  England  is  exported,  in  the  unembroidered  state,  chiefly  to  the  Conti- 
rnent ;  but  it  appears  that,  owing  to  smuggling  lace-machines  out  of  this  country,  manu- 
i  factures  are  establishing  there  which  bid  fair  to  rival  us,  if  not  surpass  us,  on.  account  of 
:  their  lower  prices  of  labour  from  cheaper  living.  It  is  remarkable,  also,  that,  as  lace- 
)imachines  are  now  worked  by  steam  power,  they  do  so  much  more  work  than  the  first- 
:  invented  machines,  that  the  possessors  of  the  latter  suffer  as  much  as  did  the  hand  lace 
i  makers  when  machines  were  first  invented.  There  are  in  this  country  at  present  upwards 
"of  4000  lace-machines,  and  Messrs.  Boden  and  Morley  of  Derby  make  40,000  square 
■  yards  of  lace  per  week,  a  quantity  that  would  cover  eight  acres  of  land  ;  and  it  is  calcu- 

lated that  the  value  of  the  lace  manufactured  in  England  in  a  year  exceeds  two  millions 
-sterling.  After  the  lace  comes  from  the  machine,  it  has  to  go  through  the  operation  of 
hhaving  the  loose  filaments  burned  off  by  singeing  in  a  gas  flame. 

5869.  The  embroidering  of  lace,  or  working  figured  patterns  on  it,  was  at  first  all  done 
tiby  hand,  in  the  tambour  ;  and  many  females  still  earn  a  miserable  pittance  by  their  labour .3  8  2 
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at  tills  work,  particularly  at  Nottingham ;  but  even  of  this  a  great  deal  is  now  done  by machinery  that  drive  a  multitude  of  needles. 
When  the  net  is  to  be  embroidered  by  hand,  a  pattera  is  first  drawn  on  paper ;  if  the 

quantity  to  be  embroidered  is  considerable,  the  design  is  cut  on  a  wooden  block,  and 
printed  on  the  net ;  after  being  embroidered,  the  net  has  next  to  be  bleached,  and  dyed  if 
required.  It  is  afterwards  "  dressed,"  or  stififened,  by  being  dipped  into  a  mixture  of  gum, paste,  and  water,  and  stretched  on  a  frame  by  pins  till  it  is  dry. 

Sect.  III. 

DESCRIPTION  OF  THE  VARIOUS  KINBS  OF  LACE. 

5870.  77ie  most  celebrated  foreign  laces  are,  according  to  Mr.  Slater, — 
Brussels,  the  most  valuable.   There  are  two  kinds:  Brussels  ground,  having  a  hexagonal 

mesh  formed  by  platting  and  twisting  four  threads  of  flax  to  a  perpendicular  line  of 
mesh  ;  Brussels  wire,  ground  made  of  silk,  meshes  partly  straight  and  partly  arched- 
The  pattern  is  worked  separately  and  set  on  by  the  needle. 

Mechlin  :  a  hexagonal  mesh  formed  of  three  flax  threads,  twisted  and  platted  to  a  per- 
pendicular line  or  pillar.    The  pattern  is  worked  in  the  net 

Valenciennes :  an  irregular  hexagon,  formed  of  two  threads,  partly  twisted  and  platted 
at  the  top  of  the  mesh.    The  pattern  is  worked  in  the  net  similar  to  Mechlin  lace. 

Lisle  ;  a  diamond  mesh,  formed  of  two  threads  platted  to  a  pillar. 
Alengon  (called  blond) :  hexagon  of  two  threads,  twisted  similar  to  Buckingham  lace, 

considered  as  Inferior  to  any  other  made  on  the  cushion. 
Alengon  point,  formed  of  two  threads  to  a  pillar,  with  octagon  and  square  meshes  alter- 

nately. 
5871.  The  French  nets  made  by  machinery  are, — 
Single  press  point,  called  when  not  ornamented  tulle,  and  when  ornamented  dentelle,  made 

of  silk,  is  an  inferior  net,  but  attractive,  from  the  beautiful  manner  in  which  it  is  stiffened. 
Trico  Berlin,  so  called  from  being  Invented  at  Berlin  and  the  stitch  being  removed 

three  needles  from  its  place  of  looping,  is  fanciful  and  ornamented  in  appearance,  but 
not  in  demand  In  England. 

Fleur  de  Tulle,  made  from  the  warp  lace  machine ;  mesh  of  two  descriptions,  which 
gives  a  shaded  appearance  to  the  net. 

Tulle  Anglois  is  double  pressed  point  lace. 
Thread  lace  of  foreign  niaiiuraeture  must  he  imported  in  quantities  of  not  less  than  twelve  yards,  unless  of 

the  value  of  21.  or  upwards  per  yard,  or  solely  lor  jjrivate  use  ;  if  lace  so  imported  shall  be  joined  or  pieced, 
it  is  liable  to  forfeiture.  Foreign  lace  can  only  be  imported  into  the  port  of  London.  No  gold  or  silver 
lace  can  be  imported,  under  the  penalty  of  100/.  Licences  must  be  obtained  annually  for  the  sale  of  foreign 
and  British  lace. 

5872.  English  laces  are, — 
A  silk  net  in  imitation  of  blond.    A  yard,  three  inches  wide,  machine-made,  is  now 

sold  for  Z^d.,  which  formerly  cost  several  shillings. 
Quilling  silk  net,  slightly  stiifened  with  gum. 
Pillow  or  cushion  or  thread  lace.    This  is  worked  on  the  pillow  or  cushion,  as  above  de- 

scribed ;  and  being  made  of  linen  thread  is  the  most  durable.  No  lace  will  bear  repeated  wash- 
ing without  Injury,  except  the  thread  lace  ;  it  is  therefore  still  preferred  by  many  persons. 

Piece  bobbin  net  is  machine-made  lace,  of  various  widths,  from  3-8  to  8-4.     It  re- 
sembles in  its  texture  the  plainer  kinds  of  pillow -made  lace. 

The  threads  are  entwined  together,  so  as  to  form  perfectly 
regular  six-sided  meshes.    The  woodcut,  fg.  789.,  exhibits,  on 
a  magnified  scale,  the  disposition  of  the  threads,  which  results 
from  the  crossing  and  intertwisting  of  three,  one  of  which  pro- 

ceeds from  above,  downwards,  in  a  winding  direction,  as  the 
warp ;  the  two  others  in  a  zigzag  direction,  crossing  each  other. 

The  beauty  of  bobbin  net  lace  depends  not  only  on  the  quality 
of  the  thread,  but  principally  upon  the  perfectly  hexagonal  shape 
of  the  meshes.  This  elegant  texture  i)0ssesses  all  the  beauty 
and  regularity  of  the  old  Buckingham  pillow  lace.  It  is  some- 

times wrought  with  a  thick  thread  among  the  meshes,  in  various 
patterns  represeutlng  sprigs,  flowers,  scrolls,  wreaths,  &c. 

Fig.yso.  Since  the  discovery  of  a  new  mode  of  finishing  this  lace,  it  has 

been  made  to  resemble  the  most  delicate  specimens  of  Mechlin.  It  is  used  for  veils, 

borders,  edgings,  trimmings,  &c.,  and  is  sold  at  prices  which  appear  excessively  low  when 

compared  with  its  delicate  finoicss  and  seemingly  elaborate  workmanship. 

Tallinns  and  pearls  are  narrow  edging  made  to  sew  on  to  the  piece  net ;  the  former 

from  a  quarter  of  an  inch  down  to  a  sixteenth,  and  the  latter  from  a  sixteenth  to  the 
narrowest  width  possible. 
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Skct.  IV. 

GOLD  LACE. 

5873.  Gold  lace  is  formed  of  threads,  made  by  covering  yellow  silk  thread  with  flattened 

gold  wire  ;  this  thread  is  coTered,  being  afterwards  woven  into  lace  or  cloth.  The  gold 
wire  is  seldom  made  entirely  of  gold,  hut  is  in  fact  only  silver  wire  gilt,  and  the  manufac- 

ture of  it  exhibits  a  strilting  instance  of  the  ductility  of  gold,  and  the  extreme  thinness  to 
which  it  can  be  reduced.  To  form  it,  a  cylindrical  ingot  of  silver  is  superficially  gilt, 
and  is  afterwards  drawn  into  wire  by  passing  it  through  a  succession  of  holes  in  a  steel 

plate,  each  one  smaller  than  the  other.  The  fine  wire  so  produced  is  then  flattened  by  a 
flatting  mill.  n  ■ 

The  gold  with  which  the  ingot  is  covered  at  first  is  not  above  the  or  ̂   of  an  inch, 
and  sometimes  not  the  of  an  inch,  being  thin  gold  leaf  burnished  on  to  the  silver. 

"When  the  ingot  has  passed  through  the  several  holes  required  to  form  it  into  fine  wire. 
Dr.  Halley  calculated  that  the  thickness  of  the  gold  was  only  the  ̂ sisso  P^r*  9^  an  inch. 
But  by  flatting,  its  surface  is  much  increased,  and  consequently  the  gold  is  still  thinner. 
Reaumur's  calculation  made  its  thickness  still  less ;  only  part  of  an  inch,  and  yet 
the  gilding  is  entire  ;  the  best  microscope  does  not  show  the  least  break. 

The  flattened  gold  wire  so  formed  is  twisted  round  a  silk  thread  by  means  of  a 
curious  complex  machine,  which  causes  several  of  the  wires  to  go  round  the  silk  at  once, 
so  that  each  wire  shall  just  touch  another,  the  whole  forming  a  complete  covering  of 
gold. 

GHAP.  VUI. 

ELASTIC  FABRICS  AND  WATERPROOF  CLOTH. 

5874.  Elastic  fabrics  being  required  for  various  purposes,  such  as  braces,  bandages,  &c., 
several  methods  have  been  contrived  to  produce  the  quality  of  elasticity.  Certain  sub- 

stances, as  coils  and  springs  of  steel  wire,  are  of  themselves  more  or  less  elastic  ;  and 
modes  of  weaving  have  been  tried  which  have  produced  elasticity  to  a  considerable 
degree,  as  may  be  observed  in  the  stocking  manufacture,  and  particularly  the  ribbed 
stockings. 

5875.  The  nwst  perfectly  elastic  fabrics  are  madf  by  means  of  India  rubber  or  caout- 
chouc. The  very  great  elasticity  of  this  substance,  with  its  other  properties,  suggested 

the  idea  that  if  it  could  be  liquefied,  and  formed  into  threads  possessing  the  same  elasticity 
as  at  first,  it  would  become  a  valuable  material  for  elastic  cloth.  But,  as  we  have  stated 

in  the  section  on  "  Materials  for  Fumiture,"  no  means  could  be  devised  for  some  time  for 
effecting  this  purpose.  At  length  a  method  was  discovered,  by  a  Major  in  the  Austrian 
service  of  producing  threads  from  caoutchouc,  and  weaving  them  into  cloth,  without  dis- 

solving it.  This  material  is  softened  by  hot  water,  and  pressed  into  thin  lamina;,  which 
are  cut  by  a  machine  into  vei'y  thin  strips.  These  strips  are  then  extended  till  they 
attain  the  required  degree  of  slenderness  ;  and  they  are  kept  stretched  for  some  days  in 
a  cold  apartment,  till  they  lose  their  elasticity  and  become  fixed.  The  threads  are  then 
put  into  a  braiding  machine,  and  covered  with  another  thread  of  cotton,  silk,  or  worsted, 
which  is  wound  round  it  entirely,  and  afterwards  they  are  woven  into  cloth.  When  this 
cloth  is  finished  it  is  laid  upon  a  table,  and  a  hot  smoothing-iron  is  passed  over  it,  which 
restores  the  elasticity  to  the  caoutchouc.  It  is  necessary,  by  stretching  the  threads,  to 
deprive  them  of  their  elasticity;  for  if  they  were  woven  in  their  elastic  state,  the  cloth 

■would  become  puckered.  When  elastic  bands,  garters,  or  braces  are  made,  the  warp 
only  is  made  of  India  rubber.  These  fabrics  were  first  made  at  Vienna, 'whence  the 
inventor  removed  to  Paris,  and  erected  a  great  factory  for  them  at  St.  Denys.  They  are 
now  also  made  in  this  country.  Of  the  same  material  are  made  elastic  belts,  elastic  stock- 

ings for  varicose  veins,  knee-caps  for  wealc  knees,  bands  for  sprained  ankles  or  wrists, 
and  other  surgical  bandages. 

Waterproof  Cloth. 

.5876.  The  inconveniencies  arising,  from  our  clothes  being  wetted  by  the  rain  are  so 
universally  felt,  that  numerous  attempts  have  been  made  to  render  cloth  impervious  to 
water,  or,  as  it  is  called,  "  waterproof."  Some  fabrics  are  made  of  such  materials,  or  of 
such  a  Jexture,  that  they  have  this  desirable  quality,  either  entirely  or  to  a  considerable 
degree,  without  any  preparation.  Skins  of  most  kinds  are  impermeable  to  wet,  and  the 
real  camlets,  and  even  good  Scotch  plaids,  keep  out  the  wet  for  a  long  time ;  but  none 



998 FABRICS  FOR  CLOTHING  AND  FURNITURE.       Book  XVII. 

of  the  artificial  fabrics  can  be  considered  as  completely  waterproof,  and  skins  are  not  suf- 
ficiently pliable  nor  elegant  to  be  generally  used  as  clothing.  The  first  sort  of  fabric 

invented  for  the  purpose  of  affording  a  completely  waterproof  covering  appears  to  have 
been  linen  or  silk  varnished  over,  and  familiarly  known  by  the  name  of  oils/tin;  of  this 
great  coats  and  cloaks  have  been  made,  coverings  for  hats,  and  other  articles  of  dress. 
These  are  efficacious  to  a  certain  degree,  and  are  still  in  use ;  they  are,  however,  liable 
to  several  objections.  Varnished  linen,  improperly  termed  oiled  linen,  soon  cracks  in 
folding  when  much  used,  and  allows  the  wet  to  get  through.  Oiled  silk  is  much  better, 
being  more  pliable,  but  it  is  likewise  more  expensive ;  cloaks  have  been  made  of  this,  so 
light  and  thin,  as  to  go  into  the  pocket,  but  their  shining  appearance  is  too  remarkable, 
and  they  were  never  much  used. 

5877.  A  method  employed  in  France  for  rendering  leather,  canvas,  linen,  S(c.  waterproof,  desenes  Insertion, 
•IS  it  may  be  useful  on  particular  occasions.  One  hundred  gallons  of  linseed  oil  is  boiled  over  a  gentle  fire: 
to  this  are  added  a  pound  and  a  half  of  sugar  of  lead,  and  half  a  pound  of  very  finely  powdered  pumice  stone. 
The  liquid  should  be  kept  boiling  until  it  becomes  of  such  a  consistence,  that  after  being  mixed  with  a  third 
part  of  its  weight  of  jiipe-clay,  it  should  be  of  the  thickness  of  molasses ;  the  whole  is  then  passed  through  a 
lawn  sieve.  Next,  ten  pounds  of  pipc-clay  are  ground  in  thin  glue,  to  the  consistence  of  lard  ;  and  to  this  the 
above  varnish  is  added  gradually,  taking  care  to  stir  it  well  all  the  while  with  a  strong  wooden  spatula,  until 
it  be  thoroughly  incorporated.  A  pound  and  a  half  of  burnt  umber  is  now  added,  together  with  a  pound  and  a 
half  of  white  lead  ground  in  oil.  To  apply  this  composition,  the  linen  or  other  cloth  is  stretched  over  a 
wooden  frame,  and  the  varnish  is  spread  by  means  of  a  broad  spatula  ;  the  frame  is  now  reversed,  and  the 
other  side  covered  in  the  same  manner.  After  remaining  a  week  to  dry,  the  article  is  taken  off  for  use.  This 
was  not  intended  for  ordinary  clothing,  but  for  boat  clo.iks,  awnings,  covers  for  carriages,  &c.  If  a  very 
glossy  varnish  be  required,  five  pounds  of  the  above  composition  are  added  to  an  equal  quantity  of  clear  resin, 
which  is  heated  over  the  fire  until  it  is  dissolved  ;  to  this  is  added  two  pounds  of  oil  of  turpentme,  with  which 
some  colour  has  been  ground  to  give  it  a  desirable  tint ;  the  whole  is  then  passed  through  a  lawn  sieve.  This 
varnish  is  then  laid  on  with  a  brush,  .ind  when  quite  hard,  is  rubbed  over  with  pumice-stone  and  water,  and 
afterwards  well  washed.    Two  or  three  coats  of  this  are  applied,  letting  one  dry  before  another  is  laid  on, 

■'jSTS.  Cloth  lined  with  oiled  silk  has  also  been  tried ;  but  though  this  is  impervious  to 
the  wet,  yet  as  the  cloth  outside  holds  much  water,  this  by  evaporation  produces  consider- 

able cold ;  while  the  varnished  lining  prevents  the  insensible  perspiration  from  escaping. 
Such  contrivances  may,  however,  be  occasionally  useful. 

What  is  most  desirable  is  to  give  the  cloth  the  same  property  which  we  find  in  the  fur 
of  several  animals,  as  the  otter,  beaver,  &c.  By  this  repelling  property,  water,  when 
thrown  upon  the  animal,  rolls  off  again  in  drops,  without  wetting  it.  The  cloth  would 
thus  be  pervious  to  the  air,  or  to  the  perspirable  matter ;  but  this  degree  of  perfection 
does  not  appear  to  have  been  yet  completely  attained,  although  the  idea  has  occurred  to 
many  persons,  and  several  endeavours  have  been  made  to  invent  a  cloth  of  this  kind. 

5879.  Cloth  and  stuffs  have  been  made  in  a  considerable  degree  waterproof  by  a  wash  of 
the  following  composition.  Dissolve  an  ounce  of  isinglass  in  a  pound  of  soft  water,  one 
ounce  of  alum  in  two  pounds  of  water,  and  a  quarter  of  an  oimce  of  soap  in  one  pound  of 
water.  When  the  three  solutions  are  made  and  strained,  mix  them  together,  and  simmer 
them  for  some  time.  Brush  this  mixture  over  the  cloth  while  hot ;  when  dry,  brush  it 
well  and  give  it  another  coat,  all  on  the  reverse  side.  In  two  or  three  days  the  cloth  will 
be  fit  for  use.  Cloth  prepared  in  this  way  does  not  prevent  the  air  from  penetrating  like 
India  rubber  ;  for  lighter  fabrics  glue  and  gum  arabic  are  added,  and  sometimes  the 
stuff  is  dipped,  instead  of  being  brushed  over. 

5880.  The  most  complete  waterproof  cloth  are  those  made  so  by  means  of  India  rubber, 
which  is  extremely  elastic,  insoluble  in  water,  and  impei-vious  to  water  or  air.  (See  de- 

scription of  caoutchouc,  in  Book  V.  Chap.  V.,  "  Materials  for  Furniture.") 
5881.  In  South  America  they  take  advantage  of  these  properties  to  make  waterproof 

ponchos  or  cloaks.  The  cloth  is  stretched  on  a  frame,  and  a  layer  of  the  liquid  juice  fresh 
from  the  tree  is  spread  upon  it,  which  becomes  in  a  few  minutes  thick  enough  to  have 
another  cloth  applied.  Both  these  cloths  are  then  pressed  together,  and  are  thus  firmly 
united,  the  whole  being  perfectly  impenetrable  by  water.  But  although  this  process  is 
extremely  easy  in  the  native  country  of  the  caoutchouc  plants,  where  only  the  juice  can  be 
procured  in  a  liquid  state,  it  is  but  of  late  that  means  have  been  discovered  for  rendering 
this  material  available  here  for  the  same  purpose. 

5882.  lu  1797,  Mr.  Johnson  took  out  a  patent  for  rendering  cloth  waterproof  by  cover- 
ing one  side  with  a  varnish,  made  by  dissolving  India  rubber  in  equal  ([uantities  of  oil  of 

turpentine  and  spirits  of  wine.  To  conceal  the  varnish,  which  was  laid  on  the  wrong 
side  of  the  cloth,  some  substance  was  sifted  over  it,  such  as  silk,  wool,  or  flock.  The 
articles  made  in  this  manner  were  called  htjdrolaincs ;  but  they  do  not  appear  tt)  have 
answered,  as  they  never  came  much  into  use. 

5883.  The  waterproof  cloth  which  is  most  perfect  in  excluding  the  wet  is  that  which  is 
prepared  according  to  the  process  for  which  Mr.  Mackintosh  had  a  patent,  now  expired, 
and  which  was  mentioned  when  describing  caoutchouc  as  a  material  used  in  manufac- 

tures. In  this  process,  the  India  rubber  is  dissolved  by  means  of  the  liquid  called 
naphtha,  obtained  from  coal,  and  the  solution  is  put  betweecn  two  folds  of  cloth,  as  in  the 
ponchos  of  Soiith  America,  just  mentioned;  the  cloths  arc  then  pressed  together,  and 

hung  up  till  this  varnish  becomes  sufficiently  solid.    This  method  fully  answers  the  in- 
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tended  purpose,  and  such  cloth  is  not  only  used  for  cloaks  and  shooting-jackets,  but  for  a 
variety  of  other  purposes,  as  Dr.  Arnott's  water  beds,  nursery  aprons,  and  many  other 
articles  to  be  seen  in  the  shops.  Even  boats,  so  light  as  to  be  easily  carried  over  land, 
have  been  made,  by  stretching  this  cloth  over  a  wicker  frame  ;  and  as  the  cloth  is  imper- 

vious to  air  as  well  as  water,  cushions  very  convenient  for  travellers,  from  their  elasticity, 
are  made  by  blowing  up  a  bag  made  of  it,  to  which  a  stop-cock  is  attached.  It  may  be 
observed,  that  this  cloth  can  be  scoured  with  a  brush  and  soap  and  water  when  it  is  soiled. 
Another  method  of  using  the  India  rubber  for  the  same  purpose  has  lately  been  tried, 
founded  upon  the  pressing  this  material  into  veiy  thin  sheets.  These  are  fixed  between 
two  thicknesses  of  cloth,  or  only  on  one  side. 

5884.  All  waterproo  f  cloth  hitherto  made  by  varnishing  over,  or  by  any  other  process  by 
which  they  are  rendered  impervious  to  the  air  as  well  as  to  the  wet,  have  the  disadvantage 
of  confining  the  insensible  perspiration,  the  consequence  of  which  is  that  they  soon  feel 
intolerably  hot  to  the  wearer,  and  are  on  that  account  not  only  unpleasant,  but  unhealthy, 
except  worn  in  such  a  way  as  to  allow  of  the  external  air  having  free  access  to  the  rest  of 
the  dress.  Such  waterproof  clothes,  therefore,  should  not  be  made  to  fasten  close  round 
any  part  of  the  body,  but  be  as  loose  and  open  as  possible  when  it  does  not  rain :  that 
being  attended  to,  they  are  found  extremely  useful  in  travelling. 

5885.  Several  cloths  said  to  be  waterproof,  yet  pervious  to  air,  have  been  advertised  of 
late  ;  but  as  the  processes  are  kept  secret,  we  are  not  able  to  pass  any  opinion  on  them. 
One  of  them  is  said  to  be  prepared  with  the  powder  of  Lycopodium,  which  perhaps  may 
be  eflfectuaL 

CHAP.  IX. 

FURS. 

5886.  The  term  fur  includes  the  skins  of  all  animals  that  are  covered  with  an  exceedingly 
:  soft  and  fine  hair,  except  those  which  come  under  the  class  of  wool.    In  the  northern 
regions,  furs  have  alwaj'S  been  highly  esteemed  on  account  of  the  warmth  which  they 

:  afford  as  articles  of  dress ;  but  the  most  valuable  kinds  have  been  chiefly  employed  to 
■  ornament  the  robes  of  persons  of  high  rank,  and  vestiges  of  their  application  to  this  latter 
purpose  are  still  visible  in  England,  in  the  state  robes  of  the  king,  the  nobility,  judges,  &c., 
which  are  decorated  with  the  fur  of  the  ermine.    This  is  also  traceable  in  the  bordering 

;  and  other  forms  belonging  to  emblazonary  in  armorial  bearings.    The  fur  of  the  black 
•  fox  is  a  princely  ornament  in  the  north.  It  does  not  appear,  however,  that  furs  constituted 
;  any  part  of  the  distinctive  dress  worn  by  the  patrician  orders  of  Greece  and  Rome,  and 
I  the  custom  of  wearing  fur  as  an  ornament  is  probably  derived  from  the  northern  parts  of Asia  and  Europe. 

5887.  It  is  remarked  in  natural  history,  that  the  colder  the  country  the  finer  and 
■warmer  is  the  fur  of  animals,  it  being  wisely  provided  in  the  economy  of  nature  that I  their  clothing  should  be  adapted  to  the  rigours  of  their  situations.  The  finest  furs  are 
'  therefore  brought  from  the  colder  regions  ;  those  of  high  latitudes  are  better  in  quality 
1  than  those  of  more  temperate  climates ;  thus  the  produce  of  Siberia  is  superior  to  that 
'  of  Russia,  and  the  imports  from  Canada  are  preferable  to  those  from  the  United  States. 
Even  during  winter  the  furs  of  most  animals  improve  both  in  quality  and  colour.  The 

I  principal  countries  for  furs  are  the  solitary  wilds  of  Siberia,  and  the  immeasurable  forests 
>  of  North  America  :  they  form  the  riches  of  those  dreary  wastes,  which  produce  nothing 
.  else  for  human  use,  and  their  value  has  tempted  men  to  expose  themselves  to  the  utmost 
I  hardships  of  cold  and  hunger,  while  pursuing  the  chace  amid  perpetual  frost  and  snow. 

5888.  At  present  furs  are  esteemed  and  worn,  not  only  in  those  countries  where  they 
:  are  useful  as  a  defence  against  the  severity  of  the  seasons,  but  as  ornaments  of  dress, 
;  according  to  the  caprice  of  fashion,  by  the  inhabitants  of  milder  climates,  as  the  Southern 
Russians,  Poles,  Chinese,  Persians,  Turks,  &c.    All  these  nations,  being  of  Tartar  or 

•  Sclavonian  descent,  are  said  to  inherit  from  their  ancestors  an  attachment  to  fur  clothing. Even  under  the  burning  suns  of  Syria  and  Egypt,  and  the  mild  climes  of  Bucharia  and 
Independent  Tartary,  there  is  also  a  constant  demand  for  furs,  although  there  exists  no 

1  physical  necessity  for  them.    With  us  they  are  used  partly  for  the  warmth  they  afford,  as •  well  as  for  ornament. 
5889.  Previously  to  the  discovery  of  the  New  World,  the  furs  in  general  demand 

1  throughout  Europe  were  procured  from  the  north  and  north-eastern  parts  of  the  Russian 
'  empire.  The  colonisation  of  the  countries  bordering  on  Hudson's  Bay  gave  a  new  turn  to 
I  the  trade  in  furs,  and  the  cession  of  Canada  by  the  French  occasioned  an  immense  import- i  ation  of  this  article  ;  in  consequence  of  which  muffs,  tippets,  and  furred  garments,  which 3  S  4 
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foi-merly  were  only  worn  by  people  of  quality,  or  the  upper  classes  of  gentry,  now  adoru  i the  dress  of  females  in  a  sphere  of  life  which  at  no  remote  period  usually  displayed  more 
homely  attire. 

5890.  From  the  eagerness  with  which  the  fur  trade  has  been  pursued  for  many  years, 
and  the  vast  destruction  of  fur-bearing  animals,  this  material  has  necessarily  become 
more  scarce.  The  advanced  state  of  geographical  science  shows  that  few  new  countries 
remain  to  be  explored  :  and  from  the  indiscriminate  slaughter  practised  by  the  hunters  in 
Asia  and  America,  and  the  appropriation  to  the  uses  of  man  of  those  forests  and  rivers 
which  have  afforded  them  food  and  protection,  they  must  continue  to  decrease,  although 
a  supply  may  long  remain  in  the  mountains  and  uncultivated  tracts. 

5891.  Wlien  skills  are  merely  dried,  being  in  other  respects  just  as  they  were  taken  from 
the  animal,  they  are  denominated  peltries ;  and  they  are  properly  called  furs  after  they 
have  undergone  an  aluminous  process,  by  which  the  skin  has  been  converted  into  a  kind 
of  leather.  The  principal  animals  from  which  fur  is  procured,  are  the  ermine,  sable,  fox, 
bear,  beaver,  martin,  otter,  squirrel,  cat,  hare,  and  rabbit ;  but  there  are  many  other  animals 
more  rare  which  aiford  a  fine  fur.  That  of  various  amphibious  animals,  as  the  seal  and 
beaver,  is  protected  by  a  coating  of  long  coarse  hair ;  and  when  this  hair  is  removed, 
the  short  fur  appears,  which  is  shaved  off  for  the  purpose  of  covering  hats. 

5892.  The  fur  of  tlie  ermine  is  the  most  valuable  of  any,  and  is  well  known  as  forming 
the  lining  to  the  state  robes  of  royalty.  This  little  animal  is  of  the  genus  mustela 
(weasel),  and  resembles  the  common  weasel  in  its  form ;  it  is  in  length  from  fourteen  to 
sixteen  inches,  from  the  tip  of  the  nose  to  the  end  of  the  tail ;  the  body  is  from  ten  to 
twelve  inches  long.  The  change  of  colour  which  the  ermine  experiences  in  winter  in 
northern  climates  is  a  matter  of  much  interest  to  the  physiologist,  and  of  profit  in  a  com- 

mercial point  of  view.  In  summer  its  fur  is  brown,  and  it  is  only  in  winter  that  this 
becomes  of  that  softness  and  snowy  whiteness  which  occasions  so  high  a  price  to  be  set 
upon  it.  This  is  effected,  not  by  the  loss  of  the  summer  coat  and  the  substitution  of  a 
new  one  for  the  winter,  but  by  the  actual  change  of  colour  in  the  existing  fur.  The 
extremity  of  the  tail,  however,  undergoes  no  change,  but  remains  permanently  of  a  bril- 

liant shining  black,  the  under  parts  retaining  a  slight  yellowish  tinge.  When  the  white  fur 
is  made  up  into  dress,  the  tails  are  inserted,  one  to  each  skin,  at  regular  distances,  in  quicunx 
order,  and  the  pure  white  of  the  skin  is  thus  relieved  and  set  off  by  the  rich  black  of  the 
tail.  The  early  employment  of  the  fur  for  such  uses  occasioned  its  introduction  among 
the  colours  of  heraldry,  where  it  appears  either  as  the  ground  of  the  shield,  or  in  the 
bearings.  The  fur  is  found  of  the  best  quality  only  in  the  cold  regions  of  Europe  and 
Asia,  and  the  animal  lives  in  hollow  trees,  river  banks,  and  especially  in  beech  forests ; 
it  preys  on  small  birds,  is  very  shy,  sleeping  during  the  day,  and  employing  the  night  in 
search  of  food.  It  is  taken  by  snares  and  traps,  and  sometimes  shot  with  blunt  arrows. 
The  fur  of  the  old  animals  is  preferred  to  that  of  the  younger.  It  is  seen,  though  rarely, 
in  Scotland,  and  in  the  north  of  England,  where  it  is  called  the  white  stoat,  but  its  fur  is 
very  inferior  to  the  foreign. 

5893.  The  fur  of  the  sable  is  also  very  highly  prized ;  it  is  brownish  black,  and  the 
darker  the  more  desirable  it  is.  It  is  finer,  softer,  and  more  glossy  than  that  of  any  other 
quadruped,  except  the  ermine.  The  sable  is  a  native  of  Northern  Europe  and  Siberia, 
and  is  also  of  the  genus  mustela.  In  the  northern  parts  of  Asiatic  Russia  it  is  found  of 
the  richest  quality  and  darkest  colour.  In  its  habits  it  resembles  the  ermine,  preying  on 
small  squirrels  and  birds,  sleeping  during  the  day,  and  prowling  for  food  during  the 
night.  It  varies  in  dimensions  from  eighteen  to  twenty  inches.  It  is  much  used  at 
present  for  making  the  well-known  article  of  dress  called  boas. 

5894.  Tliefitchet  weasel  yields  a  valuable  fur,  though  inferior  to  the  sable. 
5895.  Fox  skins  furnish  a  considerable  variety  of  furs.  In  the  cold  countries  animals 

of  this  species  are  of  all  colours,  white,  grey,  blue,  iron  grey,  silver  grey,  red,  variegated, 
and  black.  Of  these  the  last  is  the  most  valuable,  and  the  first  the  least ;  the  hair  of  the 

white  fox  is  apt  to  fall  off.  The  blue  fox  skins  are  sought  for  with  avidity,  owing  to  their 

scarcity,  and  the  black  fetch  a  high  price,  from  their  justly-acknowledged  beauty  ;  but  the 
red  fox  of  Asia  is  of  a  more  brilliant  colour,  and  its  fur  softer  and  finer,  than  any  other  ; 

in  China  it  is  highly  prized,  and  is  variegated  by  adding  spots  of  black  fur.  The  silver 
fox  is  a  rare  animal,  a  native  of  the  woody  country  below  the  falls  of  the  Columbia  river 

in  North  America.  It  has  a  long,  deep  lead-coloured  fur,  intei-mingled  with  long  hairs, 

invariably  white  at  the  top,  forming  a  bright,  lustrous  silver  grey ;  by  some  it  is  con- sidered as  more  beautiful  than  any  other  kind  of  fox.  .... 

589G.  A  dog  is  bred  in  Norway  and  Lapland  for  the  sake  of  its  skm,  which  js  covered 

with  a  remarkably  fine,  soft,  and  glossy  fur  of  a  dark  brown  or  black  colour,  and  which  is 
imported  for  muffs  and  tippets. 

5897.  The  martin  affords  a  valuable  fur  of  various  colours ;  but  the  part  that  extends 

along  the  spine,  being  of  a  deeper  and  richer  brown  than  the  rest,  is  most  esteemed.  The 
martins  from  Northern  Asia,  and  the  mountains  of  Kampschalka,  are  much  superior  to 
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the  American,  although  among  the  latter  are  some  of  great  beauty.  The  fur  is  much 

employed  in  boas,  and  is  often  dyed  for  sables. 
5898.  The  sloth  has  an  extremely  beautiful  fur,  possessing  a  high  lustre. 
5899.  The  sea  otter  of  North  America  has  a  very  fine,  close,  soft  fur.  It  abounds  in  the 

rivers  Columbia  and  IVIissouri,  and  also  frequents,  in  great  numbers,  the  Aleutian  and 
Kurile  Islands  between  Asia  and  the  north-west  coast  of  America.  This  fur  is  jet  black 
in  winter,  with  a  silken  gloss,  and  that  of  the  young  animal  is  a  beautiful  brown.  It  bears 
a  high  price  in  China,  where  it  was  introduced  in  1780,  when  furs  had  become  so  scarce 
in  Siberia  that  the  supply  was  insufficient  for  the  demand  in  the  Asiatic  countries.  It  is 
not  much  employed  in  England,  but  chiefly  exported  to  the  north  of  Europe. 

5900.  The  fur  seal  affords  a  skin  for  which  the  Chinese  give  great  prices.  Such 
numbers  have  been  killed  in  the  South  Shetlands,  that  they  have  become  almost  extinct 
there. 

5901.  Tlie  skhi  of  the  common  seal  is  made  into  leather  by  being  tanned,  or  it  is  dressed 
■with  the  far  on  for  caps  and  various  articles  of  dress.  Among  the  northern  tribes,  these 
skins  afford  excellent  clothing  and  coverings  for  temporary  habitations.  Hundreds  of 
thousands  of  these  animals  are  killed  every  year  for  their  skins  and  oil  on  the  shores  and 
ice-fields  of  Newfoundland. 

5902.  Perhaps  the  softest  and  most  delicate  fur  known  is  that  which  clothes  a  little 
animal  called  the  chinchilla,  about  the  size  of  a  small  squirrel,  which  inhabits  Peru  and 
the  northern  parts  of  Chili.  The  fur  was  known  as  an  article  of  commerce,  and  much 
prized  shortly  after  the  conquest  and  occupation  of  Spanish  America ;  and  is  mentioned 
by  Father  Acosta  and  Sir  John  Hawkins  ;  but  the  habits  and  character  of  the  animal  have 
been  known  in  this  country  only  very  lately.  The  chinchilla  burrows  in  the  ground  ; 
and  Sir  Francis  Head,  in  his  journey  across  the  Pampas,  found  the  numerous  holes  made 
by  them  dangerous  in  riding.  Their  flesh  is  remarkably  fat,  and  is  much  relished  by  the 
people,  who  hunt  them  with  dogs.  There  ai'e  two  species  ;  the  chinchilla  lanigera,  the 
largest,  is  about  nine  inches  in  length,  much  resembling  the  rabbit ;  the  fur  is  long,  thick, 
close,  woolly,  somewhat  crisped,  greyish,  or  ash-coloured  ;  the  other  species  is  described 
as  smaller,  only  six  inches  long,  and  having  the  -wool  still  softer.  It  feeds  upon  the  roots 
of  plants,  is  extremely  gentle  and  docile,  and  may  be  easily  tamed  and  kept  in  the  house. 
Great  numbers  of  these  animals  are  caught  in  the  countries  adjoining  the  Andes,  and  sent 
to  traders,  who  carry  them  to  Buenos  Ayres,  or  to  Lima,  whence  they  come  to  Europe. 
Captain  Beechey  lately  presented  a  living  specimen  to  the  Zoological  Society,  and 
another  has  been  added  by  Lady  Knighton.  An  entire  skin  has  been  deposited  in  the 
British  Museum. 

5903.  The  skins  of  several  other  animals  are  employed  as  furs,  and  have  various  values ; 
as  those  of  the  wolverene,  racoon,  genet,  wolf,  badger,  lynx,  bear,  &c.  The  fur  of  the  beaver, 
otter,  lynx,  and  racoon  are  used  principally  for  hats  ;  and  the  bear  skirts,  among  other  uses, 
furnish  an  excellent  material  for  cavalry  caps  and  other  military  equipments.  The  skins 
of  the  buffalo,  of  the  rocki/  mountain  sheep,  of  various  deer,  and  of  the  antelope,  are  included 
in  the  fur  trade.  The  white  fur  of  the  arctic  fox  and  polar  bear  are  sometimes  brought 
from  Greenland,  but  are  not  particularly  valuable.  - 

Among  furs  may  be  classed  the  Russian,  Bucharian,  and  Persian  lambskins,  the  soft, 
compact,  and  elastic  wool  of  which  is  formed  naturally  into  elegant  curls  or  waves,  as  if 
pressed  close  to  the  skin  by  art ;  but  when  killed  immediately  after  birth,  or  taken  from 
the  mother,  they  are  still  more  beautiful,  and  often  elegantly  marbled  with  feathered 
■waves,  like  silk  damask.  The  most  prized  of  the  former  are  the  blue,  the  black,  and  the 
silver  grey  ;  but  of  the  unborn  lambskins,  as  they  are  called,  the  fine  black  is  the  dearest 
and  most  esteemed.  These  are  very  generally  used  as  an  essential  part  of  the  dress  of 
thousands  among  the  lower  classes  in  Persia,  Russia,  Poland,  E.  Prussia,  Hungary,  and 

,  Bohemia. 
5904.  The  skins  of  the  rabbit  and  hare  are  likewise  dressed  as  furs,  and  the  hair  is  em- 

ployed in  hats,  &c.  The  supply  would  not  be  equal  to  the  demand  were  our  furriers 
dependent  upon  our  country  for  them.  Hundreds  of  thousands  of  rabbit  skins  are 
annually  imported  here  from  Germany  and  other  parts  of  the  northern  and  middle  dis- 

tricts of  Europe,  where  myriads  of  rabbits  are  bred  for  this  purpose.  The  fur  of  the  Angora 
rabbit  is  excessively  long.  The  prepared  skins  of  the  rabbit  and  hare  being  as  warm  as 
some  furs,  they  are  used  as  bosom  comfortex-s  by  those  who  are  subject  to  diseases  of  the 
lungs. 

5905.  The  skin  of  the  squirrel  has  a  delicate  fur,  which,  though  small,  is  sometimes 
joined  together  in  useful  articles. 

.TOOG.  As. furs  arc  unrd  only  in  ttiintcr  dresses,  and  arc  necessnrilt/  laid  vp  dnrin/r  the  snmmcr  months,  it 
Iwcomes  of  Impnrlunre  to  kiiow  by  what  menn«  tlicy  iniiy  !)(■  ilofcmlod  from  tho  raviitjcs  of  tlio  mol,h,  to  whicli 
thny  arc  particularly  llalilc.  The  most  ullieaclous  prcvcntivi:,  It  may  bi!  iircsmneil,  is  that  which  is  adopted 
by  the  traders  and  dealers  In  furs;  and  on  inquiry  bam\i  made  of  several,  the  answer  ohtained  is,  that  no 
dependence  Is  had  on  an^  of  the  strongly  scented  Rubstanc(!s,  as  camphor,  commonly  reeommenih^d  for  efl'ect- 
ing  the  purpose  In  question.    'I'he  precaution  generally  practised  is  daily  to  take  out  and  open  the  furs ;  and 
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Willie  tliey  are  extern  ed  to  beat  the  back  part  or  skin  very  gently  with  a  slender  cane  or  stick ;  after  which 
I  M  "/"^'""^  """^^".^  "  ""'"^  ••"'■'P"^'' '°  '^''"s  'he  moths  that  may  have  obtained access  to  the  furs  are  expelled,  together  with  any  eggs  or  larva;  that  may  have  been  deposited.  The  fuM also  by  this  d;illy  cxposiire  to  the  air,  are  prevented  from  contracting  any  disagreeable  musty  smell,  and  are Kept  clean  and  sweet.  To  this  we  may  add,  tliat  immediately  on  leaving  them  off  as  a  wear,  thcv  should  be put  into  boxes  or  drawers  so  perfectly  tight,  that  no  moths  can  have  access  to  them,  in  which  case  they  will  be periectly  safe  ;  for  it  is  a  vulgar  error  to  suppose  that  moths  or  any  other  insects  can  come  without  being  bred  by others,  rhe  phice  where  they  are  kept  should  be  perfectly  dry,  and  they  should  be  aired  frequentl?,  to  pr^ vent  mildew  Bags  of  brown  paper,  or  strong  linen,  perfectly  well  closed,  or  even  for  valuable  furs  tin  cases or  boxes,  will  keep  them  from  moths.  Some  recommend  washing  the  skin  with  a  solution  of  corrosive  subli- mate, in  spirits  of  wine  ;  but  as  this  is  a  strong  poison,  being  a  preparation  of  mercury,  its  use  may  be  hazard- ous, although  It  IS  employed  successfully  to  keep  away  insects  in  collections  of  butterflies,  and  other  objects  of natural  history. 

CHAP.  X. 

BLEACHING. 

5907-  Bi/  bleaching  in  general  is  understood  the  freeing  cloths  of  their  natural  brown  or 
otherwise  coloured  tinge,  and  rendering  them  perfectly  -white  after  coming  out  of  the 
■weaver's  hands.  Also  linen,  and  other  articles  already  in  use,  -when  they  have  lost  much 
of  their  original  whiteness,  and  become  of  a  bad  colour,  -are  sometimes  restored  to  their 
purity  by  bleaching. 

Sect.  I. 
BLEACHING  OF  LINEN. 

5908.  The  most  ancient  mode  of  performing  this  process,  and  indeed  the  only  one  for- 
merly known,  consisted  in  exposing  the  linen  cloth  on  the  grass,  where  it  was  subjected 

to  the  combined  action  of  frequent  wetting,  of  the  air,  and  the  rays  of  the  sun. 
5909.  Gi-ass-bleacliing,  that  is,  bleaching  by  the  influence  of  water,  air,  and  sunshine, 

is  now  seldom  practised  in  regular  bleach-fields,  having  been  superseded  by  an  improved 
method,  to  be  afterwards  described  ;  but  it  is  used  in  some  parts,  and  indeed  is  the  most 
common  in  many  civilised  countries.  It  is  supposed  to  be  the  least  injurious  to  the  tex- 

ture of  cloth  ;  and  it  is  that  which  at  present  we  are  most  interested  in  explaining.  The 
details  of  the  process  vary  in  some  respects,  according  to  the  nature  of  the  cloth  to  be 
bleached ;  and  we  shall  first  describe  the  mode  of  bleaching  linen. 

5910.  Linen,  as  it  comes  from  the  loom,  is  charged  with  the  weaver's  dressing,  which  is  a 
paste  of  flour  and  water  brushed  into  the  yarn,  to  render  the  stretching  of  the  warp  more 
easy.  To  discharge  this  paste,  the  web  must  be  steeped  in  cold  water  for  forty-eight 
hours,  till  the  paste  is  decomposed  by  fermentation,  which  does  not  extend  to  the  Unen 
itself.  Boiling  the  linen  in  water  will  not  answer,  since  paste  is  not  soluble  in  boiling 
water.  When  the  linen  is  well  washed  and  rinsed  after  this,  it  is  of  a  greyish- white 
colour,  although  the  fibres  of  which  it  is  composed  are  naturally  very  white.  To  separate 
the  matter  that  discolours  the  linen  is  properly  the  business  of  bleaching.  This  colour- 

ing matter  i*  of  a  resinous  nature,  insoluble  in  water,  and,  from  its  intimate  union  or  dis- 
semination through  the  very  fibres  of  the  flax,  is  diflicult  of  separation,  even  by  those 

substances  which  have  a  solvent  power  over  it.  Alkaline  leys,  or  solutions  of  alkali,  ren- 
dered caustic,  have  the  property  of  dissolving  resins ;  hence  they  have  been  employed  as 

menstrua  for  this  purpose,  but  alone  they  are  not  sufficient.  What  appears  to  be  a  single 
ultimate  fibre  of  flax  in  grey  linen  is  composed  of  a  bundle  of  minute  filaments,  closely 
cemented  or  agglutinated  together  by  the  resinous  matter.  By  the  application  of  the  ley 
the  potash  first  acts  only  upon  the  resin  of  the  external  coating  of  filaments,  hy  which 
means  they  are  loosened  or  separated,  and  exposed  to  the  further  action  of  the  air ;  a 
second  boiling  in  the  ley  opens  another  layer,  and  thus  successively,  layer  after  layer, 
until  the  whole  is  divided  or  opened  to  the  centre.  Were  the  alkaline  solution  sufficiently 
strong  to  force  its  way  at  once  to  the  centre,  it  would  act  upon  the  filaments  themselves, 

and  destroy  the  texture  of  the  cloth.  The  ley,  called  the  "  bowking  or  bucking,"  is  pre- 
pared by  dissolving  potash  in  soft  water,  to  which  some  soap  is  added.  This  liquor  is 

lieated  to  about  100°,  and  poured  upon  the  linen.  After  the  cloth  is  well  down  in  the  ley, 

it  is  drawn  off,  heated  a  little  higher,  and  again  poured  upon  the  cloth.  'This  operation 
is  repeated  at  intervals,  allowing  the  ley  to  remain  longer  each  successive  time,  and 
moderately  increasing  the  heat  for  five  or  six  hours.  The  cloth  is  then  left  steeping  for 
three  or  four  hours,  when  it  is  taken  out  and  well  rinsed.  But  each  filament,  after  the 

alkaline  process,  retains  a  certain  impregnation  of  colouring  matter  so  intimately  united 
as  to  resist  the  further  action  of  it.  This  is  removed  by  the  slow  and  gradual  influence 

of  the  atmosphere  and  the  rays  of  the  sun,  which  together  decompose  it. 

It  is  necessary,  therefore,  to  proceed  in  the  following  manner.  The  linen  is  carried  to 

the  field,  where  it  is  spread  upon  the  grass,  and  secured  by  pins  ;  water  is  sprinkled/on  it 
so  as  not  to  allow  it  to  become  dry  for  some  hours.    After  it  has  lain  about  half  a  day, 
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the  -watering  is  less  frequent,  and  at  night  it  is  left  to  the  full  action  of  the  air  and  dews. 
On  the  succeeding  days  it  is  -watered  three  or  four  times  a  day,  if  the  -weather  he  dry,  and 
it  remains  on  the  field  till  the  air  seems  to  have  less  effect  in  whitening.  It  is  then 

brought  back  to  the  coppers,  and  bucked  again  -with  a  ley  somewhat  stronger  than  the 
last,  rinsed,  and  again  spread  out  in  the  field,  which  is  called  crofting.  It  is  thus  bucked 
and  watered  ten  or  fifteen  times,  according  to  the  weather,  making  the  bucking  stronger 
and  stronger,  till  about  the  middle,  and  then  weaker  and  weaker  till  about  the  last. 

It  must  now  undergo  the  process  of  souring,  or  steeping  in  some  acid  liquor.  The  acid 

which  had  generally  been  used  was  formed  by  the  fermentation  of  bran  and  -water,  or 
sometimes  sour  whey  has  been  used.  But  sulphuric  acid,  very  much  diluted,  has  been 
found  more  convenient,  shortening  the  process  considerably,  and  being  not  more  injurious. 
The  cloths  are  kept  in  the  souring  for  five  or  six  days,  and  sometimes  weeks,  if  it  be 
formed  of  milk  or  bran ;  or  only  twenty-four  hours  if  sulphuric  acid  has  been  used. 
The  use  of  the  acid  liquor  is  to  dissolve  any  earthy  or  metallic  matter  either  inherent  in 
the  cloth,  or  accidentally  communicated  to  it,  or  derived  from  the  impui'ity  of  the  alkaline 
salts  in  which  it  has  been  boiled.  They  are  then  rubbed  with  soap,  more  particularly  the 
selvages,  as  these  resist  most  the  action  of  the  air.  The  cloth  is  now  again  bucked,  rinsed, 
watered,  and  exposed  to  the  air,  and  these  processes  are  repeated  successively  tiU  the  linen 
has  acquired  the  necessary  whiteness. 

5911.  The  art  of  bleaching  was  formerly  so  little  understood  in  Great  Britain,  that 
nearly  all  the  linen  manufactured  in  Scotland  was  sent  to  Holland  to  be  bleached  ;  but  it 
has  been  since  practised  here  with  perfect  success,  and  the  whole  operation  of  grass- 
bleaching  generally  requires  six  months.  In  India,  where  bleaching  was  practised  from 
the  earliest  time,  citric  acid  diluted  was  used  in  some  places  instead  of  sour  milk.  But 
this  old  method  of  bleaching  required  considerable  time  as  well  as  labour  ;  and  the  risla 
of  damage  and  robbery  from  the  cloth  lying  so  long  exposed  demanded  much  watching, 
and  consequently  great  expense  was  incurred.  By  the  modern  discoveries  in  chemistry, 
these  inconveniences  have  been  in  a  great  degree  obviated,  and  a  new  bleaching  agent  has 
been  introduced  unknown  to  our  forefathers,  but  capable  of  giving  astonishing  rapidity 
and  perfection  to  this  important  art.  This  new  agent  is  called  chlorine,  formerly  named 
oxygenated  muriatic  acid  gas,  which  possesses  the  singular  property  of  destroying  all 
vegetable  colours. 

5912.  Bleaching  by  chlorine.  —  The  gas  called  chlorine  was  first  discovered  by  Scheele, 
a  Swedish  chemist,  in  1774.  Its  property  of  destroying  colours  maybe  easily  exhibited 
by  putting  into  a  phial  containing  it  several  slips  of  wet  printed  cottons  ;  after  remaining 
a  short  time,  they  will  become  entirely  white.  When  this  gas  is  absorbed  by  water,  a 
liquid  is  produced,  formerly  called  oxygenated  muriatic  acid,  which  possesses  the  same 
remarkable  property,  and  this  was  first  noticed  by  Scheele  from  its  whitening  the  cork  of 
the  phial  containing  it ;  but  it  was  Berthollet  who  suggested  its  application  to  the  bleach- 

ing of  cloths,  for  which  it  is  found  so  useful,  that  it  brought  down  the  time  required  for' 
this  operation  from  months  to  days,  and  even  to  hours.  Profiting  by  the  suggestions  of 
Berthollet,  several  scientific  persons  in  England,  among  whom  were  Professor  Copland, 
Mr.  Watt,  and  Mr.  Henry,  made  experiments  and  improvements  upon  this  new  agent. 
Chlorine  gas,  by  itself,  was  at  first  found  extremely  difficult  to  use,  from  its  volatility  and 
the  suffocating  nature  of  its  odour.  This  gas  was  then  condensed  in  water,  and  after, 
wards  potash  was  mixed  with  this,  which  had  the  effect,  in  a  considerable  degree,  of 

:  lessening  its  deleterious  action  upon  the  lungs.  This  diminution  of  action  on  the  lungs 
I  does  not  depend  on  the  chlorine  itself  being  changed,  but  on  the  slow  extrication  of  it  per- 
1  milling  the  gas  to  be  greatly  diluted  with  atmospheric  air.  The  latter  process  having 
1  been  invented  at  Javelle,  the  liquid  obtained  the  name  of  liqueur  de  Javelle. 

5913.  But  a  discovery  made  by  Mr.  Henry  at  Manchester,  and  by  Mr.  Tennant  of 
"Glasgow,  has  entirely  obviated  the  inconveniences  occasioned  by  the  smell  of  chlorine, 
and  rendered  the  process  of  bleaching  scarcely,  if  at  all,  injurious  to  the  workmen.  In 

•this  new  process  the  chlorine  is  combined  with  lime,  forming  chloride  of  lime,  which  pos- 
■  sesses  the  bleaching  qualities  with  much  less  of  the  noxious  smell ;  and  cloth's  put  into  a  solu- 
•  tion  of  this,  diluted  in  a  proper  manner,  can  be  bleached  with  such  rapidity,  that  it  is  said a  bleacher  in  Lancashire  received  1400  pieces  of  grey  muslin  on  a  Tuesday,  which  on  the 
Thursday  immediately  following  were  returned  bleached  to  the  manufacturers  at  the  dis- 

;  tance  of  sixteen  miles,  and  they  were  packed  up  and  sent  off  on  that  very  day  to  a  foreign 
■  market.  It  may  be  easily  conceived  what  a  saving  of  time  and  capital  this  must  occasion. 
■So  greatly  has  bleaching  been  benefited  by  the  discoveries  of  modern  science,  that  all  the [processes  are  commonly  performed  in  a  few  days,  and  at  the  trivial  cost  of  a  halfpenny  per 
\yard  on  the  cloth  bleached  and  finished.  The  chloride  of  lime,  or  bleaching  powder,  is  now 
I  made  for  threepence  a  pound.    In  using  it  the  powder  is  mixed  with  a  sufficient  quantity 
of  water,  and  immersion  in  a  solution  of  it  answers  the  same  purpose  as  exposing  the 
cloths  on  the  grass  and  watering.  The  dry  chloride  is  less  liable  to  decomposition  than 
the  liquid,  besides  being  more  portable. 
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In  this  new  process,  therefore,  the  steeping  in  bleaching  liquor  is  substituted  for  expo- 
sure on  the  grass,  and  the  bowking  in  alkaline  ley  and  steeping  in  a  solution  of  chloride 

of  lime  are  repeated  several  times,  until  the  -whiteness  is  sufficient ;  afterwards  the  cloth  is 
well  washed,  passed  through  sulphuric  acid  diluted,  and  washed  again  with  soap ;  and, 
lastly,  is  finished  by  starching,  blueing,  and  calendering. 

5914.  The  chloride  of  lime  is  made  on  a  great  scale  in  the  north  of  England  in  the  fol- 
lowing manner  :  —  Lime  is  spread  upon  the  stone  floor,  or  stone  shelves,  in  a  closed  room, 

and  the  chlorine  in  the  state  of  gas  is  conveyed  into  the  room  by  a  pipe,  when  a  com- 
bination takes  place  between  the  chlorine  and  the  lime.  The  chlorine  gas  is  formed  in  a 

leaden  vessel  by  mixing  equal  parts  of  black  oxide  of  manganese  and  salt,  and  pouring  on 
an  equal  quantity  of  sulphuric  acid  with  as  much  water ;  the  chlorine  gas  disengages,  and 
from  the  vessel  a  leaden  pipe  leads  it  to  the  lime  room.  In  this  case  the  salt  and  the  black 
oxide  of  manganese  are  decomposed ;  the  sodium  is  converted  into  soda,  by  attracting 
oxygen  from  the  oxide  of  manganese,  and  that  salt,  combining  with  the  sulphuric  a.ci&, 
forms  sulphate  of  soda,  whilst  the  chlorine  passes  off  in  the  form  of  a  gas. 

591.5.  Bleaching  liquid  is  then  made  by  adding  one  pound  of  fresh  chloride  of  lime  to 
two  gallons  and  a  half  of  cold  water,  which  probably  does  not  cost  the  manufacturer  above 
a  farthing  a  gallon. 

5916.  The  mode  in  which  this  bleaching  liquor  acts  is  the  following.  When  water  is 
added  to  it,  this  effects  its  partial  decomposition,  by  lessening  the  affinity  of  the  chlorine 
for  the  lime ;  hence  one-half  the  chlorine  leaves  the  lime,  and  dissolves  in  the  water ;  it 
is  therefore  ready  to  act  upon  the  colouring  matter  of  the  stuff  exposed  to  it ;  and  as  we 
have  shown  that  the  effect  of  chlorine  is  to  destroy  colour,  this  is  accordingly  what  hap- 

pens when  coloured  cloth  is  immersed  in  the  liquid. 
»  To  increase  the  bleaching  power  of  this  fluid,  a  little  acid  is  sometimes  added,  which, 
uniting  to  the  lime,  detaches  still  more  chlorine. 

Sect.  IL 

BLEACHING  VfOOL. 

5917.  Tn  the  bleaching  of  wool,  it  is  necessary  first  to  free  it  from  the  natural  grease, 
called  yolk,  which  it  contains ;  and  this  is  done  by  scouring  it  with  water  mixed  with 
stale  urine,  the  ammonia  which  this  contains  being  sufficient  to  remove  the  grease.  In 
the  employment  of  alkaline  leys  for  this  purpose,  great  caution  must  be  used  ;  for  though 

wool  is  insoluble  in  water,  it  is  capable  of  being  dissolved  by  a  strong  alkali.  'When  the 
expense  is  not  an  objection,  scouring  with  soap  is  practised,  as  preferable.  Sulphureous 
acid,  or  the  vapour  produced  by  burning  sulphur,  is  likewise  employed  for  whitening 
wool,  as  well  as  exposure  on  the  grass. 

Sect.  IIL 

bleaching  cotton. 

5918.  The  bleaching  of  cotton,  in  the  first  instance,  being  always  performed  by  the 
manufacturer,  does  not  come  within  the  scope  of  domestic  economy,  and  therefore  need 
not  be  treated  of  here  much  in  detail.  MTien  the  cotton  cloth  comes  from  the  loom  it  is 

covered  with  light  hairy  filaments,  which  are  singed  off  by  passing  the  web  over  a  heated 

copper  cylinder.  The  fibres  of  cotton  are  covered  with  a  resinous  matter,  and  with  a  very 

small  quantity  of  colouring  matter,  which  are  removed  by  an  alkaline  ley,  or  by  exposvire 
several  times  to  steam  and  rinsing  in  water,  previous  to  bleaching  and  dyeing.  The 

weaver's  dressing  has  also  to  be  removed  ;  and  the  bleaching  is  now  generally  performed 
by  chloride  of  lime.  .  .  . 

5919.  After  the  bleaching  of  cotton  cloth  is  completed,  to  improve  its  appearance  it  is 

usually' passed  through  starch  made  of  wheaten  flour,  mixed  with  porcelain  clay  and calcined  gypsum  or  whiting ;  by  which  the  cloth  is  made  stiffer,  and  to  exhibit  greater 

substance  apparently  than  it  proves  to  have  after  being  washed.  This  process  was 

originally  contrived  for  the  purposes  of  fraud  ;  and  though  now  too  generally  understood 

to  deceive  many  persons,  yet  the  practice  ought  to  be  laid  aside.  The  cloth  is  then  dried 

on  cylinders  heated  by  steam,  and  is  afterwards  calendered,  folded,  and  pressed.  Dyemg 
and  printing  are  subsequent  processes. 

Sect.  IV. 

bleaching  silk. 

5920.  Silk  In  he  bleached  must  first  he  deprived  of  the  natural  varnish  with  which  the 

filaments  arc  coated,  and  to  which  is  ascribed  much  of  its  stiffness  and  elasticity.  This 



Chap.  XI. DYEING. 1005 

varnish  is  of  a  resinous  nature,  and  is  soluble  in  alkaline  leys.  Soap  generally  removes 
it ;  but  as  the  matter  separated  is  very  fetid,  putrid  fermentation  will  take  place  and 
injure  the  silk,  if  it  be  not  well  rinsed  in  water.  Steam  is  employed  in  France  for  this 
purpose  ;  and  to  give  silk  its  complete  splendid  whiteness,  it  is  necessary  also  to  expose 
it  to  the  fumes  of  burning  sulphur,  to  destroy  a  substance  of  a  yellowish  colour,  with 
which  the  European  silk  is  impregnated.  The  silk  intended  to  be  white  requires  to  be 
more  completely  scoured  than  that  which  is  to  be  dyed. 

Sect.  V. 

VARIOUS  FACTS  RESPECTING  BLEACHING. 

5921.  }Vhen  linen  or  calico  are  discoloured  hy  town  washing,  by  age,  or  lying  out  of  use, 
the  best  method  of  restoring  the  whiteness  is  by  bleaching  it  in  the  open  air,  and  expo- 

sure on  the  grass  to  the  dews  and  winds.  There  may  occur  cases,  however,  where  this 
may  be  difficult  to  accomplish,  and  where  a  quicker  process  may  be  desirable.  Here  the 
art  of  chemistry  may  assist,  and  the  following  directions  have  been  given  by  an  eminent 
practical  chemist.  The  linen  must  first  be  laid  for  twelve  hours  in  a  ley,  formed  of  one 
pound  of  soda  to  a  gallon  of  boiling  hot  soft  water  ;  it  must  then  be  boiled  for  half  an 
hour  in  the  same  liquid.  A  mixture  must  now  be  made  of  chloride  of  lime  with  eight 
times  its  quantity  of  water,  which  must  be  well  shaken  in  a  stone  jar  for  three  days  ;  then 
allowed  to  settle,  and  being  drawn  off  clear,  the  linen  must  be  steeped  in  it  for  six  and 
thirty  hours,  and  then  washed  out  in  the  ordinary  manner.  Tliis  will  remove  all  dis- 
colouration. 

5922.  To  expedite  the  tvhitening  of  linen  in  ordinary  cases,  a  little  of  the  same  solution 
of  chloride  of  lime  may  be  put  into  the  water  in  which  the  clothes  are  steeped  ;  but  it 
must  be  evident  that  so  powerful  an  agent  must  be  employed  with  great  caution,  other- 

wise it  may  injure  the  liuen. 
5923.  Steam  has  been  employed  in  bleaching  linen  with  great  success  in  France.  The 

process  was  brought  from  the  Levant,  and  Chaptal  first  made  it  known  to  the  public.  In 
the  old  processes  the  close  texture  of  linen  resists  the  action  of  the  heat  of  a  common  ley, 
and  hence  a  long  succession  of  leys  and  exposure  on  the  grass  and  considerable  time 
were  necessary  to  penetrate  the  fibres  of  the  linen  from  stratum  to  stratum,  as  we  have 
already  shown.  In  the  process  of  bleaching  by  steam  these  difficulties  are  removed. 
The  high  temperature  of  the  steam  swells  up  the  fibres  of  the  cloth,  and  then  the  alkali 
used  with  it  penetrates  into  the  cloth  and  seizes  on  the  colouring  matter.  But  steam 
alone  does  not  bleach.  After  the  cloth  has  been  some  time  exposed  to  its  action,  it  is  to 
be  taken  out  and  immersed  in  chloride  of  lime,  and  afterwards  exposed  a  few  days  on 
the  grass,  by  which  the  oxygen  of  the  atmosphere  rapidly  carries  off  the  colouring  matter. 
If  a  yellow  tint  still  remain,  a  second  vapour  bath  and  a  second  immersion  in  the  chloride 
of  lime  will  be  sufficient  to  give  the  necessary  whiteness. 

.'i924.  The  horse-chesnut  has  been  employed  in  France  and  Switzerland  for  the  purpose  of  bleaching  yarn  ; and  it  is  recommended  in  the  Mem.  of  tlie  Soc.  of  Berne,  vol.  it  p.  2.,  as  capable  of  extensive  use  in 
whitening  not  only  flax  and  hemp,  but  sill^  and  wool.  It  contains  an  astringent  saponaceous  juice,  which  is 
obtained  by  peeling  the  nuts,  and  grinding  or  rasping  them.  They  are  then  mixed  with  hot  rain  or  running 
water,  in  the  proportion  of  twenty  nuts  to  ten  or  twelve  quarts  of  water.  Wove  caps  and  stockings  were 
milled  in  this  water,  and  took  the  dip  extremely  well.  It  is  supposed  that  if  the  meal  of  the  chesnuts  could 
be  made  into  c.ikes  or  balls,  it  would  answer  the  purpose  of  soap  in  washing  .ind  fulling.  The  sediment, 
after  infusion,  loses  its  bitter  taste,  and  becomes  good  food  for  fowls  mixed  with  bran. 

CHAP.  XL 

DYEING. 

Sect.  I. 

GENERAL  AND  HISTORICAL  REMARKS. 

.•iQSS.  The  art  of  dyeing,  though  now  seldom  much  practised  in  domestic  economy,  is too  intimately  connected  with  clothing  and  dress  to  be  omitted.  We  shall,  therefore,  ex- 
plain its  general  principles,  and  give  directions  for  what  is  likely  to  be  attempted  by 

individuals  not  professed  dyers;  at  the  same  time,  we  may  observe,  that  in  London  and 
other  places  where  there  are  professed  dyers,  it  is  better  to  employ  them  for  valuable 
articles  of  dress  or  furniture,  as  it  is  not  worth  while  to  risk  spoiling  them.  Their  charge depends  partly  upon  the  colour,  some  colours  being  more  expensive  than  others. 

5920.  In  all  ayes  brillianl  colours  have  excited  admiration;  and  even  the  uncultivated 
savage  has  evinced  a  passion  for  the  beautiful  and  bright  hues  to  be  found  in  the  feathers 



lOOG FABRICS  FOR  CLOTHING  AND  FURNITURE. 
Book  XVII. 

of  birds  and  other  natural  objects.  The  origin  of  dyeing,  or  producing  colours  by  arti- 
ficial means,  is  of  great  antiquity  ;  for  Moses  speaks  of  stuffs  dyed  blue  and  purple  and 

scarlet,  and  of  sheep  skins  dyed  red.  Among  the  Greeks,  dyeing  appears  not  to  have 
been  much  practised ;  the  woollen  clothes  usually  worn  by  them  were  of  the  natural  colour 
of  the  sheep ;  but  the  wealthy  preferred  coloured  dresses,  of  which  scarlet  was  much 
esteemed;  still  more  highly  valued  was  purple,  which  was  the  distinguishing  mark  of  the 
greatest  dignities,  being  reserved  for  princes  only.  The  most  famous  of  their  purple  dyes 
was  that  called  Tyrian,  which  is  said  to  have  been  drawn  from  a  certain  shell-fish,  a 
species  of  murex,  common  on  the  shores  of  the  Mediterranean  ;  but  the  quantity  of  purple 
juice  afforded  by  this  animal  is  exceedingly  small,  and  consequently  garments  stained  with 
it  were  of  great  price.  The  Romans  were  equally  severe  in  restricting  the  use  of  purple 
to  the  highest  rank;  and  it  does  not  appear  that  the  number  of  their  dyes  and  dyed 
colours  was  considerable,  although  coloured  dresses  were  not  rare  among  them. 

5927.  The  art  of  dyeing  slowly  improved  in  modern  times,  until  the  application  of  che- 
mistry, by  throwing  on  it  peculiar  light,  has  of  late  advanced  it  to  a  degree  of  perfection 

formerly  unknown. 

Sect.  II. 

THEORY  OF  DYEING. 

5928.  Among  the  various  siibstances  capable  of  communicating  colours  to  cloths  of  different 
hinds,  very  few  have  so  strong  an  affinity  for  Oiem  as  to  answer  of  themselves  the  purposes  of 
dyeing.  When  we  except  indigo,  the  dyer  is  scarcely  possessed  of  a  dye-stuff  that  yields 
of  itself  a  good  colour  sufficiently  permanent  to  deserve  the  name  of  a  dye,  as  they  are 
almost  all  capable  of  being  discharged  by  washing  the  cloth  in  water.  This  difficulty, 
which  at  first  sight  might  appear  insurmountable,  has  been  obviated  by  a  very  ingenious 
contrivance.  It  has  been  found  that  by  first  immersing  the  material  to  he  dyed  in  cer  - 
tain  substances,  dyes  that  without  this  preparation  would  be  fugitive,  become  permanent, 
and  cannot  be  discharged  by  washing.  These  substances,  therefore,  become  a  bond  of 
union  between  the  cloth  and  the  dye-stuff,  and  have  received  the  name  of  mordants.  The 
principle  appears  not  to  be  altogether  of  modern  invention,  but  to  have  been  known  to  the 
Egyptians  and  other  nations  of  antiquity. 

5929.  The  nature  of  mordants  is  thus  explained  by  Dr.  Thomson  of  Glasgow. 
"  The  term  mordant  is  applied  by  djers  to  certain  substances  with  which  the  cloth  to  be  dyed  must  be 

impregnated,  otherwise  the  colouring  matters  would  not  adhere  to  the  cloth,  but  would  be  removed  by  wash- 
ing. Thus,  the  red  colour  given  to  cotton  by  madder  would  not  be  fixed,  unless  the  cloth  were  previously 

steeped  in  a  solution  of  salt  of  alumina.  It  has  been  ascertained  that  the  cloth  has  the  property  of  decom- 
posing the  salt  of  alumina,  and  of  combining  with  and  retaining  a  portion  of  alumina.  J'he  red  colouring principle  of  the  madder  has  an  affinity  for  this  alumina,  and  combines  with  it ;  the  consequence  is,  that  the 

alumina  being  firmly  retained  by  the  cloth,  and  the  colouring  matter  by  the  alumina,  the  dye  becomes  fast,  or 
cannot  be  removed  by  washing  the  cloth  with  water,  even  by  the  assistance  of  soap,  though  simple  water  is 
sulHcient  to  remove  the  red  colouring  matter  from  the  cloth,  unless  the  alum  mordant  has  been  previously 
applied.  The  term  mordant  (from  the  Latin  word  mordere, '  to  bite ')  was  applied  to  these  substances  by  the old  French  writers  on  dyeing,  from  a  notion  entertained  by  them  that  tlie  action  of  the  mordants  was  mecha- 

nical ;  that  they  were  of  a  corrosive  or  biting  nature,  and  served  merely  to  open  pores  in  the  fibres  of  the 
cloth,  into  which  the  colouring  matter  might  insinuate  itself;  and  after  the  inaccuracy  of  this  notion  was 
discovered,  and  the  real  use  of  mordants  ascertained,  the  term  was  still  continued,  as  sumcienlly  appropriate, 
or  rather  as  a  proper  name,  without  any  allusion  to  its  original  signification." 

5930.  Mordants  not  only  render  the  dye  permanent,  but  they  have  also  a  considerable  influ- 
ence on  the  colour.  The  same  colouring  matter  produces  very  different  dyes,  according  as 

the  mordant  is  changed.  Suppose,  for  instance,  that  the  colouring  matter  is  cochineal ;  if 
we  use  the  aluminous  mordant,  the  cloth  will  acquire  a  crimson  colour;  but  the  oxide  of 
iron  produces  with  it  a  black.  In  dyeing,  it  is  not  only  necessary  to  procure  a  mordant 
that  has  a  sufficiently  strong  afiinity  for  the  colouring  matter  and  the  cloth,  and  a  dyeing 
substance  which  possesses  the  wished-for  colour  in  perfection,  but  we  must  procure  a  mor- 

dant and  a  colouring  matter  of  such  natures,  that,  when  combined  together,  they  shall 
form  the  desired  colour.  It  is  therefore  evident  that  we  can  produce  several  colours  with 
one  dye-stuff,  provided  we  can  have  a  sufficient  number  of  mordants;  hence  the  selection 
and  management  of  mordants  is  one  of  the  chief  arts  of  the  dyer. 

5931.  Mordants  arc  generally  composed  of  earths,  metallic  oxides,  tannic  acid,  or  all  of 
these.  Of  earthy  mordants,  tlie  most  important  and  generally  used  is  alumina,  either  in 
the  state  of  common  alum,  or  of  acetate  of  alumina.  Alum  is  a  triple  salt  composed  of 

sulphuric  acid,  alumina,  and  potash  ;  acetate  pf  alumina  consists  of  the  acetic  acid  and 
alumina,  and  answers  better  tlian  alum  for  a  mordant.  Almost  all  the  metallic  oxides 
have  an  affinity  for  cloth,  but  only  two  of  them  are  much  used  as  mordants,  viz.  the 
oxides  of  tin  and  of  iron.  The  oxide  of  tin  is  employed  in  the  state  of  nitro-muriate  (now 
called  proto-chloride)  and  acetate  of  tin  ;  it  is  a  very  valuable  mordant,  which  enables  the 

moderns  greatly  to  surpass  the  ancients  in  the  lustre  of  their  colours  ;  by  its  means  alone 
scarlet,  the  brightest  of  all  colours,  is  produced.  Tannic  acid  has  also  a  strong  affinity  for 
cloth,  and  is  principally  obtained  from  nut  galls  and  sumach.  Oil  is  sometimes  used  as  a 
mordant  in  dyeing  cotton  and  linen. 
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5932.  Acetate  of  alumina  is  made  by  a  double  decomposition  of  alum  and  sugar  of  lead 
(acetate  of  lead),  but  the  proportions  of  each  vary  much  according  to  circumstances,  and 
probably  to  the  fancy  of  the  colour  mixer. 

It  is  more  particularly  important  that  cloth  of  any  kind  that  is  to  be  dyed  should  first 
be  rendered  white,  otherwise  the  colour  of  the  fabric  wiU  interfere  ■with  that  of  the  dyeing 
materials,  and  the  result  will  be  uncertain. 

§ECT.  III. 
PRACTICE  OF  DYEING. 

SuBSECT.  1.  —  General  Observations. 

5933.  Colours  mat/  be  divided  into  simple  and  compound.  The  simple  colours  are  blue, 
red,  and  yellow,  and  cannot  be  produced  by  the  mixing  together  of  different  colours. 
Compound  colours  may  be  produced  by  the  mixing  together  various  colours,  in  different 
proportions.  Thus,  purple  is  formed  by  mixing  red  and  blue  ;  green,  by  mixing  blue  and 
yellow  ;  orange,  by  mixing  red  and  yellow  ;  and  the  various  shades  of  these  depend  upon 
the  proportions  of  the  colours  so  mixed.  Some  of  the  compound  colours  are  produced 
most  conveniently  by  the  use  of  a  single  dye,  yet  most  of  them  may  likewise  be  formed  by 
mixing  several. 

5934.  What  is  termed  giving  a  ground  in  dyeing,  is  communicating  one  colour  to  a  stuff, 
with  the  intention  of  applying  another  upon  it,  and  thus  producing  a  compound  colour. 
When  it  is  found  necessary  to  pass  stuffs  several  times  through  the  same  liquor,  such  par- 

ticular operation  is  called  a  dip. 
It  is  important  in  dyeing  that  the  water  should  be  pure.  The  earthy  salts  existing  in  some 

water,  and  rendering  it  hard,  are  very  liable  to  affect  the  colours,  and  prevent  them  from 
(  combining  with  the  cloth.    Water  that  is  muddy,  or  that  contains  putrid  substances,  is 
:  also  unfit :  in  short,  water  that  possesses  any  qualities  that  can  be  distinguished  by  the 
I  taste,  should  not  be  used. 

5935.  The  substances  commonly  dyed  are  either  animal,  as  wool,  silk,  hair,  leather,  and 
:  skins  ;  or  vegetable,  as  cotton,  flax,  or  hemp.  Great  differences  exist  between  the  affini- 
ities  for  colouring  matter  possessed  by  these  different  substances,  so  that  a  process  which 
*  succeeds  perfectly  in  dyeing  wool,  may  fail  when  applied  to  cotton.  Wool  has  generally  the 
^  strongest  affinity  for  colour  ;  silk  and  other  animal  substances  come  next ;  cotton  next ; 
:  and  hemp  and  flax  last. 

SuBSECT.  2.  —  Dyeing  Wool. 

5936.  Wool,  previous  to  being  dyed,  requires  to  be  cleansed  by  scouring ;  it  is  dyed  either 
i  in  the  fleece,  or  after  it  is  spun  into  thread  or  worsted,  or  when  it  is  manufactured  into 
c  cloth.  For  forming  cloths  of  mixed  colours  the  wool  is  dyed  before  it  is  spun.  It  takes 
I  up  more  colouring  matter  in  the  state  of  the  fleece,  than  when  made  into  thread,  and  less 
'when  woven  into  cloth  ;  but  the  latter  varies  in  this  respect,  according  to  its  quality. 

SuBSECT.  3. — Dyeing  Silk. 

5937.  The  raw  silk  of  Europe  is  found  to  combine  more  readily  with  the  colouring 
rmatter,  and  to  receive  a  more  permanent  colour,  when  dyed  in  its  natural  state  with  its 
rresinous  varnish  on,  than  after  it  has  been  deprived  of  it  by  scouring  and  whitening  ;  the 
-■white  China  silk  has  a  lustre  superior  to  the  European,  and  is  therefore  preferred  for 
idyeing.  The  preparation  by  alimiing  as  a  mordant  is  very  important  in  dyeing  silk  ; 
•the  solution  of  alum  must  be  cold  ;  if  the  liquor  is  employed  hot,  the  lustre  is  apt  to  be 
impaired.  The  colours  used  in  dyeing  silk  are  very  delicate,  they  must  therefore  be 
idried  quickly,  and  not  be  long  exposed  to  the  action  of  the  air,  that  there  may  be  no  risk 
oof  change  ;  on  this  account  drying  stoves  are  used. 

SuBSECT.  4.  —  Dyeing  Cotton. 

5938.  Cotton,  before  it  is  dyed,  requires  to  be  well  scoured  by  an  alkaline  ley,  and  after- 
•wards  washed  in  a  stream  of  water  and  dried  ;  but  in  some  cases,  as  in  dyeing  Turkey 
rred,  the  unbleached  cotton  is  preferred,  as  producing  a  more  permanent  colour.  Aluming 
aand  galling  are  the  next  preliminary  processes  in  the  dyeing  of  cotton  stuffs  ;  after  which 
lit  is  dipped  in  the  dye. 

ScBSECT.  5.  —  Dyeing  blue  Colours. 

5939.  The  only  colouring  matters  employed  in  dyeing  blue  are  woad  and  indigo. 
1  Woad  is  a  plant  cultivated  in  this  kingdom,  and  even  grows  wild  in  some  parts  of  Eng- 



1008 FABRICS  FOR  CLOTHING  AND  FURNITURE.       Book  XV 11. 

land.  Indigo  is  a  blae  powder  extracted  from  a  species  of  plant  which  is  cultivated  for 
that  purpose  in  tlie  East  and  West  Indies.  The  indigo  plant  contains  a  green  fecula, 
which  while  in  the  green  state  is  soluble  in  water ;  but  it  attracts  oxygen  greedily  from the  atmosphere,  in  consequence  of  which  it  assumes  a  blue  colour,  and  then  becomes 
insoluble.  The  use  of  indigo  as  a  dye  appears  to  have  been  long  known  in  India,  from 
whence  it  was  first  brought  to  Europe  by  the  Dutch.  It  is  an  extremely  valuable  material 
for  this  art,  as  it  has  a  strong  aiBnity  for  wool,  silk,  cotton,  and  linen ;  and  every  kind  of 
cloth  may  be  dyed  with  it  without  the  assistance  of  any  mordant  whatever,  the  colour 
thus  induced  being  at  the  same  time  very  permanent.  There  are  two  methods  of  apply- 

ing indigo  in  dyeing ;  one  is  in  a  state  of  solution  in  sulphuric  acid,  or  sulphate  of  indigo. 
With  this  wool  and  silk  are  often  dyed  blue,  but  it  can  scarcely  be  applied  to  cotton  and 
linen,  because  the  affinity  of  these  substances  for  it  is  not  great  enough  to  enable  them 
readily  to  decompose  the  sulphate.  The  colour  given  by  sulphate  of  indigo  is  exceedingly 
beautiful,  and  is  known  by  the  name  of  Saxon  blue.  One  part  of  indigo  is  dissolved  in 

four  parts  of  concentrated  sulphuric  acid';  to  the  solution  is  added  one  part  of  dry  car- bonate of  potash,  and  then  this  is  diluted  with  eight  times  its  weight  of  water.  The  cloth 
must  be  boiled  in  a  solution  containing  five  parts  of  alum,  and  three  of  tartar,  for  every 
thirty-two  parts  of  cloth.  It  is  then  thrown  into  a  water  bath,  containing  a  greater  or 
smaller  portion  of  the  diluted  sulphate  of  indigo,  according  to  the  shade  which  the  cloth 
is  intended  to  receive.  In  this  bath  it  must  be  boiled  till  it  has  acquired  the  desired 
colour.  The  alum  and  tartar  do  not  act  as  mordants,  but  facilitate  the  decomposition 
of  the  sulphate  of  indigo. 

5940.  The  other  method  of  using  indigo  is  to  deprive  it  of  oxygen,  to  which  it  owes  its  bine 
colour,  and  thus  reduce  it  to  the  state  of  green  fecula,  and  then  to  dissolve  it  in  water  by 
means  of  alkalis  or  alkaline  earths,  which  in  that  state  act  upon  it  very  readily.  If 
therefore  indigo,  lime,  and  green  sulphate  of  iron  be  mixed  together  in  water,  the  indigo 
gradually  loses  its  blue  colour,  becomes  green,  and  is  dissolved.  This  solution  is  used  for 
dyeing  cotton  and  linen.  Another  method  is  to  mix  the  indigo  in  water,  with  certain 
vegetable  substances,  which  readily  undergo  fermentation  ;  during  which  the  indigo  is 
deprived  of  its  oxygen  and  dissolved  by  means  of  quicklime  or  alkalL  This  process  is 
employed  in  dyeing  wool  and  silk. 

5941.  In  dyeing  wool  blue,  woad  and  bran  are  used  as  vegetable  ferments,  and  lime  as  the 
solvent  of  the  green  base  of  the  indigo.  Woad  contains  a  colouring  matter  precisely 
similar  to  that  of  indigo,  only  in  smaller  quantity.  When  the  cloth  is  taken  out  of  the 
vat  it  is  of  a  green  colour ;  but  it  soon  becomes  blue  by  absorbing  oxygen.  •  It  is  then 
carefully  washed. 

5942.  Silk  is  dyed  light  blue  by  a  ferment  of  six  parts  of  indigo,  six  of  potash,  and  one 
of  madder.  To  dye  it  dark  blue  it  must  previously  receive  a  groimd  colour  ;  archil  is 
used  for  this  purpose. 

Cotton  and  linen  are  dyed  blue  by  a  solution  of  one  part  indigo,  one  part  green  sulphate 
of  iron,  and  two  parts  of  quicklime. 

SuBSECT.  6.  —  Dyeing  yellow  Colours. 

5943.  The  principal  colouring  matters  for  dyeing  yellow  are  weld,  fustic,  quercitron  bark, 
and  anatto.  Weld  (^Resiola  luicola)  is  a  plant  that  gi-ows  commonly  in  this  country. 
Fustic  is  the  wood  of  a  large  tree  that  grows  in  the  West  Indies.  Quercitron  is  a  tree  of 
North  America,  the  bark  of  which  contains  colouring  matter.  Anatto  is  a  kind  of  paste 
made  from  the  berries  of  a  plant  that  grows  in  America.  Yellow  colouring  matters  have 
too  weak  an  affinity  for  cloth  to  produce  permanent  colours  without  the  use  of  mordants. 
The  mordant  most  usually  employed  for  this  purpose  is  alum,  or  acetate  of  alumina.  Where 
very  fine  yellows  are  wanted,  oxide  of  tin  is  used.  The  yellow  dyed  by  fustic  is  more 
permanent,  but  not  so  beautiful  as  that  given  by  weld  or  quercitron.  A  good  drab  colour 
is  given  by  fustic  when  the  mordant  is  oxide  of  iron.  Weld  and  quercitron  bark  give 
nearly  the  same  colour,  and  the  latter  is  the  cheapest. 

5944.  Wool  may  be  dyed  yellow  as  follows  :  — Boil  it  for  an  hour  or  more  with  about 
one-sixth  its  weight  of  alum  ;  then,  without  rinsing  it,  plunge  it  into  a  bath  of  warm 
water  containing  as  much  quercitron  bark  as  equals  the  weight  of  alum  employed  as  a 
mordant.  The  cloth  is  to  be  repeatedly  turned  in  the  boiling  liquid  till  it  has  acquired 

the  intended  colour.  To  deepen  the  colour,  a  quantity  of  clean  powdered  chalk,  equal  to 

the  hundredth  part  of  the  weight  of  the  cloth,  is  to  be  stirred  in,  and  the  boiling  to  be 
continued  for  eight  or  ten  minutes  longer.  For  very  bright  golden  yellows  the  oxide  of 
tin  must  be  used  as  a  mordant.  If  a  greenish  yellow  is  wished  for,  some  tartar  may  be 

added  to  the  dye.    The  addition  of  a  little  cochineal  will  give  an  orange. 
5945.  Silk  may  be  dyed  yellow  by  weld  or  quercitron  bark.  The  proportion  should  be 

from  one  to  two  parts  of  bark  to  twelve  parts  of  silk,  according  to  the  shade  wanted.  The 

bark,  tied  up  in  a  bag,  should  be  put  into  the  water  cold,  and  the  temperature  then  raised 
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to  100°,  when  the  silk,  previously  aliimed,  should  be  dipped  in,  and  continued  till  it  has 

acquired  the  proper  colour.    Chalk  or  pearlash  -will  deepen  the  tint. 5946.  Cotton  and  linen  are  dyed  yellow  by  a  mordant  of  acetate  of  alumina,  prepared  by 
dissolving  one  part  of  acetate  of  lead  and  three  parts  alum  in  a  sufficient  quantity  of  water. 
The  cloth  is  to  be  soaked  for  two  hours  in  this  solution  heated  to  100°,  wrung  out  and 
dried,  and  the  soaking  and  drying  may  be  repeated;  it  is  then  barely  wetted  with  lime- 
water,  and  dried.  If  the  colour  is  wished  to  be  very  bright  and  durable,  the  soaking  and 
wetting  with  lime-water  should  be  repeated  several  times  ;  the  lime  makes  the  dye  more 
permanent.  The  dyeing  bath  is  prepared  by  putting  quercitron  bark  into  cold  water 
with  the  cloth,  then  bringing  this  gradually  to  a  boiling  heat;  but  after  this  the  cloth 
must  only  remain  a  few  minutes,  lest  the  colour  should  acquire  a  shade  of  brown. 

5947.  Nankeen  yellow  is  dyed  by  a  solution  of  red  sulphate  of  iron,  which  is  combined 
with  the  cloth  by  carbonate  of  potash. 

ScTBSECT.  7.  —  Dyeing  red  Colours, 

5948.  The  colouring  matters  employed  for  dyeing  red  are,  kermes,  cochineal,  archil, 
madder,  carthamus,  Brazil  wood,  lac,  and  logwood.  Kermes  is  a  species  of  insect,  but  it 
does  not  afford  so  fine  a  colour  as  cochineal,  another  insect ;  both  are  from  America. 
Cochineal  is  the  most  precious  of  all  our  dyeing  drugs,  affording  the  scarlet  crimson,  and 
from  it  the  finest  carmine  is  obtained.  It  was  found  in  use  among  the  Mexicans,  on  the 
discovery  of  America ;  and  it  was  the  beauty  of  its  colour,  as  displayed  in  their  furniture, 
ornaments,  and  cotton  cloth,  which  attracted  attention.  At  first  it  was  supposed  to  be  the 
seed  of  a  plant,  appearing  in  the  form  of  small  shrivelled  grains  ;  but  it  was  afterwards 
ascertained  to  be  a  species  of  insect,  called  Coccus  cacti,  from  its  feeding  on  the  Cactus 
opientia,  or  prickly  pear.  The  best  cochineal  is  still  produced  in  Mexico,  though  it  is 
now  also  brought  from  India  and  other  tropical  countries.  There  are  varieties  of  the 
insect,  affording  dyes  of  different  qualities  ;  the  dye  from  the  wild  insect  is  inferior  to 
what  is  produced  from  those  kept  in  gardens.  Lately  it  has  been  introduced  into  Cadiz, 
where  it  is  reared  in  a  botanic  garden,  and  promises  to  succeed  in  that  climate.  Archil 
is  a  paste  made  by  pounding  a  species  of  lichen  (^Rocella  tinctorial  with  stale  urine. 
Madder  is  the  root  of  a  well-known  plant.    Carthamus  is  a  flower  cultivated  in  Spain 

;  and  the  Levant.  It  contains  two  colouring  matters  ;  one  yellow,  which  is  soluble  in 
water;  the  other  red,  which  is  insoluble  in  water,  but  soluble  in  alkaline  carbonates,  as 

I  carbonate  of  soda.  Brazil  wood  is  the  wood  of  a  tree  growing  in  America  and  the  West 
Indies ;  its  decoction  is  a  fine  red  colour.  Lac  is  the  production  of  an  Indian  insect. 
The  decoction  of  it  gives  a  fine  deep  crimson.  Lnywood,  called  also  Campeachy  wood,  grows 
in  the  bay  of  Campeachy  and  Jamaica.  It  gives  out  a  colour  to  alcohol,  but  sparingly  to 
water.    None  of  the  red  colouring  matters  have  so  strong  an  affinity  for  cloth  as  to  form 

;  a  dye  without  a  mordant. 
5949.  Wool  may  he  dyed  red  by  any  of  these,  according  to  the  shade  required.  Cochi- 

neal gives  the  brightest  crimson ;  the  best  mordant  is  nitro-muriate  of  tin  (chloride  of 
1  tin).  Scarlet  is  a  compound  of  crimson  and  yellow  ;  and  to  produce  a  bright  scarlet,  the 
I  cloth  must  first  be  dyed  yellow  by  means  of  any  of  the  yellow  dyes,  and  then  plunged 
i  into  a  bath  of  cochineal  with  tartar  and  nitro-muriate  of  tin  (chloride  of  tin).  For 
1  common  crimsons,  alum  is  used  as  a  mordant,  and  the  dye  cochineal ;  or  if  pale  crimson, 
;  a  little  madder  may  be  added  to  some  cochineal. 

5950.  Silk  is  dyed  red,  with  cochineal,  carthamus,  or  Brazil  wood  ;  madder  is  not  bright 
>  enotigh.  Archil  is  used  when  the  colour  is  to  be  lilac.  Silk  cannot  be  dyed  a  fiill  scar- 
1  let ;  but  a  colour  approaching  to  it  may  be  given,  by  first  impregnating  the  silk  with 
I  murio-sulphate  of  tin,  and  afterwards  dyeing  it  in  a  bath  composed  of  four  parts  cochineal, 
and  four  of  quercitron.  Crimson  may  be  given  by  cochineal  alone  ;  and  poppy  and  rose 
Iby  an  alkaline  solution  of  carthamus,  to  which  lemon-juice  has  been  added. 

5951.  Cotton  and  linen  are  dyed  red  with  madder.  The  colour  is  called  Turkey  red, 
I  because  first  brought  from  the  Levant.    It  was  introduced  into  Glasgow  in  1810  by  a 
Frenchman,  M.  Papillon,  and  that  city  has  ever  since  been  famous  for  dyeing  that  colour. 
The  cloth  is  first  impregnated  with  oil,  then  with  galls,  and  lastly  with  alum  ;  it  is  then 

'boiled  for  an  hour  in  a  decoction  of  madder,  and  plunged  into  a  ley  of  soda  to  heighten 
■  the  colour.  The  application  of  the  mordant  is  difficult,  but  the  colour  produced  is  per- 

manent. Cotton  may  be  dyed  scarlet  by  means  of  murio-sulphate  of  tin,  cochineal,  and 
quercitron  bark,  but  the  colour  is  fading. 

StmsECT.  8.  —  Dyeing  black  Colours. 

5952.  The  substances  employed  to  give  a  black  colour  to  cloth  arc  red  oxide  of  iron  and 
tan,  which  have  a  strong  affinity  for  each  other.  Logwood  is  used  as  an  auxiliary,  as  it 
adds  to  the  fulness  of  the  black.    Cloth,  before  it  receives  a  black  colour,  is  usually  dyed 

3  T 
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blue,  to  render  the  black  more  agreeable.  If  the  cloth  be  coarse,  sometimes  a  brown  from 
walnut-peels  is  substituted. 

5953.  Wool  is  dyed  black  as  follows  :  — It  is  boiled  for  two  hours  in  a  decoction  of  nut- 
galls,  and  afterwards  kept  for  two  hours  in  a  bath  of  logwood  and  sulphate  of  iron,  at  a 
scalding  but  not  a  boiling  heat.  During  the  operation  it  must  be  frequently  exposed  to the  air,  because  the  protoxide  of  iron,  of  which  the  sulphate  is  composed,  must  be  con- 

verted into  sesqui-oxide  by  absorbing  oxygen  before  the  cloth  can  acquire  a  proper colour.  The  common  proportions  are  five  parts  of  galls,  five  of  sulphate  of  iron,  and thirty  of  logwood,  for  every  hundred  of  cloth. 
5954.  Silk  is  dyed  black  in  the  same  manner. 
5955.  Cotton  and  linen  are  not  easily  dyed  a  full  black.  The  cloth  dyed  blue  is  steeped 

for  twenty-four  hours  in  a  decoction  of  nut-galls,  and  then  put  into  a  bath  prepared  of 
acetate  of  iron,  wrung  out  and  dried,  and  the  process  is  continued  till  the  colour  is  deep enough, 

SuBSECT  9.  —  Dyeing  brown  Colours. 

5956.  Brown  is,  in  fact,  a  compound  colour,  although  it  may  be  given  by  a  single  pro- 
cess, by  means  of  several  dye-stuffs,  as  walnut-peels,  the  root  of  the  walnut-tree,  birch 

bark,  sumach,  &c.  These  substances  containing  tannin,  which  is  a  mordant  as  well  as 
colouring  matter,  produce  a  permanent  dye  by  simply  boiling  the  cloth  with  them. 

SuBSECT.  10.  —  Dyeing  compound  Colours. 

5957.  Compound  colours,  as  green,  purple,  orange,  and  an  infinity  of  shades  and  mixtures 
of  these,  some  of  which  have  received  particular  names,  are  produced  by  dyeing  the  cloth 
first  one  colour,  and  then  another,  to  produce  the  required  tint. 

5958.  Green,  being  composed  of  blue  and  yellow,  the  wool,  silk,  or  linen  is  first  dyed  blue, 
and  then  yellow,  by  any  of  the  processes  described  above.  When  sulphate  of  indigo  is 
used,  all  the  ingredients  are  mixed  together,  which  produces  Saj:on  green.  Other  shades, 
as  pea-green,  grass-green,  sea-green,  &c.,  are  produced  by  employing  various  proportions  of 
yellow  and  blue  dyes,  according  to  the  experience  and  taste  of  the  dyer. 

5959.  Purple  is  blue  and  red,  and  comprises  lilac  and  violet,  which  are  different  shades 
of  it.  Wool  is  first  dyed  blue,  and  then  scarlet,  in  the  usual  manner.  By  mixing  cochi- 

neal with  sulphate  of  indigo,  the  process  may  be  performed  at  once.  Silk  is  dyed  first 
crimson  by  means  of  cochineal,  and  then  dipped  into  the  indigo  bath.  Cotton  and  linen 
are  first  dyed  blue,  then  galled,  and  dyed  by  oxide  of  iron. 

5960.  Orange,  consisting  of  red  and  yellow,  is  produced  by  a  scarlet  or  a  crimson,  and 
then  dyeing  yellow.    Carthamus  gives  to  silk  an  orange. 

5961.  Olive  is  obtained  by  adding  blue  to  the  above,  or  by  a  blue,  yellow,  and  madder 
bath. 

5962.  Cinnamon  colour  is  given  by  dyeing  with  slight  madder  colour  before  the  orange. 
Silk  receives  this  colour  by  logwood,  Brazil  wood,  and  fustic  mixed  ;  cotton  and  linen  by 
weld  and  madder. 

5963.  Greys,  drabs,  and  browns,  of  various  shades,  are  produced  by  dyeing  with  oxide 
of  iron,  and  then  yellow  with  quercitron  or  sumach. 

CHAP,  xn, 

CALICO-PRINTING. 

5964.  Historical  remarks.  —  Cotton  cloths  are  seldom  dyed  of  one  uniform  colour,  except 
for  linings  ;  but  when  used  in  dresses  for  the  female  sex,  drapery  of  beds  and  windows, 
the  coverings  of  furniture,  and  similar  purposes,  the)-  are  ornamented  with  figures  of 
various  kinds  printed  in  colours  ;  and  the  endless  variety  of  patterns  which  arc  printed* 
on  white  cotton  and  muslin,  give  to  these  fabrics  a  rich  and  elegant  effect.  The  natives  of 
India,  as  they  were  the  first  manufacturers  of  cotton  cloth,  so  they  were  the  first  who 
stained  or  painted  them  with  various  ornaments.  Herodotus  speaks  of  a  nation  on  the 

borders  of  the  Caspian,  who  painted  figures  of  animals  on  their  linen  gai-ments  with  a 
vegetable  dye,  which  were  so  durable  that  they  would  not  wash  out ;  and  Strabo  speaks 
in  praise  of  the  beautiful  flowered  cottons  of  India,  which,  from  the  stationary  condition 
of  the  people  of  that  country  for  thousands  of  years,  were  probably  nearly  the  same  as 

what  are  made  use  of  there  at  present  From  Pliny's  dccription  of  the  mode  in  which 
the  Egyptians  practised  the  art  of  staining  their  linen  cloths  by  the  use  of  mordants,  it  is 
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evident  that  an  art  analogous  to  calico-printing  was  well  known  to  the  ancients,  although 
less  perfect  than  it  has  become  since  by  the  application  of  modern  chemistry. 

5965.  Calico-printing  by  means  of  blocks  has  long  been  practised  in  Asia  Minor, 
Turkey,  and  all  over  the  east.  It  is  said  to  have  commenced  in  London  in  1676,  and  was 
much  encouraged  and  improved  in  consequence  of  the  government  having  prohibited,  in 
1700,  the  importation  of  the  cheap  and  beautiful  prints  of  India,  Persia,  and  China,  with 
the  view  of  protecting  the  woollen  and  silk  manufactures.  In  order  to  procure  an  imita- 
tation  of  the  Indian  chintzes,  plain  calico  was  brought  over,  and  printed  in  England. 
Parliament  then  passed  a  law  in  1701,  prohibiting  the  wear  of  any  printed  or  dyed 
calicoes  ;  this  confined  the  printers  to  the  printing  of  linen,  and  put  a  stop  to  calico-printing 
for  ten  years.  Afterwards  the  printing  of  cloths  made  of  cotton  and  linen  together  was 
permitted,  on  paying  a  duty  of  sixpence  a  yard ;  and  subsequently  these  prohibitions 
were  entirely  removed.  Calico  -printing  has  since  been  moved  from  the  vicinity  of  London 
to  Lancashire,  where  the  greatest  improvements  have  been  made. 

5966.  As  the  art  of  calico-printing  depends  in  a  great  measure  upon  that  of  dyeing,  we  must 
refer  the  reader  to  our  chapter  on  that  subject ;  but  we  shall  at  present  say  a  few  words 
that  may  assist  in  connecting  ̂ ese  sister  arts.  We  stated  that  certain  substances  will  of 
themselves,  when  applied  to  cloth  of  any  kind,  produce  a  permanent  colour  or  dye,  such 
as  will  bear  washing  without  being  removed  ;  but  these  substances  are  few  in  number. 
The  majority  of  dyeing  materials  require,  to  render  them  fixed,  that  the  cloth  shall  first 
be  imbued  with  some  other  material  that  has  an  afBnity  both  for  the  cloth  and  for  the 
dye-stuff.  This  is  called  the  mordant,  which  acts  as  a  bond  of  union  between  the  cloth 
and  the  dye.  The  first  kind  of  colours  is  sometimes  termed  substantive  colours,  and  the 
latter  adjective. 

5967.  Calico-printing  consists  in  impregnating  those  parts  only  of  the  cloth  which  are 
to  receive  the  colour  with  a  mordant,  and  then  dyeing  it  as  usual  with  some  dye-stuff. 
The  dye  attaches  itself  firmly  only  to  that  part  of  the  cloth  which  has  received  the  mordant. 
The  whole  surface  of  the  cotton  is  indeed  more  or  less  tinged,  but  by  washing  and  bleaching 
it,  all  the  unmordanted  parts  lose  their  colour,  while  those  which  have  received  the 
mordant  retain  it.  Let  us  suppose  that  a  piece  of  white  cotton  is  to  receive  red  stripes  ; 
all  the  parts  where  the  stripes  are  to  appear  are  pencilled,  or  otherwise  marked  with  a 
solution  of  acetate  of  alumina  ;  after  that  the  cloth  is  dyed  in  the  usual  manner  with  madder. 
When  taken  out  of  the  dyeing  vessel  it  is  all  of  a  red  colour ;  but  by  washing  and  bleaching 
the  madder  disappears,  leaving  every  part  of  the  cloth  white,  except  where  the  stripes 
were  impregnated  with  the  acetate  of  alumina,  which  remains  red.  In  the  same  manner 
may  yellow  stripes  be  given  to  cloth,  by  substituting  quercitron  bark,  weld,  &c.  for 
madder. 

5968.  A  few  examples  of  the  manner  in  which  various  colours  are  given  to  calicoes  may  be 
mentioned.  1.  One  of  the  most  common  colours  on  cotton  prints  is  a  kind  of  nankeen 
yellow,  of  various  shades,  down  to  a  deep  yellowish  brown,  or  drab :  to  produce  it,  the 
pattern  is  printed  with  acetate  of  iron,  the  cloth  is  then  plimged  into  the  potash  ley.  2. 
For  yellow,  the  block  is  covered  with  acetate  of  alumina,  and  the  cloth  dyed  with  quercitron 
bark.  3.  Red  is  communicated  by  the  same  mordant,  the  dye  being  madder.  4.  LUac 
brown  and  blackish  brown  have  a  mordant  of  acetate  of  iron,  and  a  dye  of  madder.  5. 
Dove-colour  and  drab  are  done  with  acetate  of  iron  and  iquereitron  bark.    When  several 

•  colours  are  to  appear  in  the  same  print,  methods  like  the  following  are  used.  If  cloth  is 
'  dyed  with  (juercitron  bark,  and  then  printed  with  several  blocks,  that  which  has  acetate 
I  of  alumina  will  give  a  yellow,  the  block  which  has  acetate  of  iron  will  give  olive  or  drab, 
:  and  that  which  has  a  mixture  of  these  two  mordants  will  give  olive  green.    If  the  cloth 
be  dyed  with  madder,  the  block  with  acetate  of  alumina  will  give  red ;  acetate  of  iron 
will  give  brown  or  black,  and  the  mixture  of  these  will  give  purple.  Indigo,  as  in  dyeing, 
is  the  only  colour  that  can  be  applied  at  present,  so  as  to  be  permanent  without  a  mordant. 

5969.  Tlte  mordants  are  applied  to  the  cloth  either  by  a  pencil,  or  more  frequently  by 
means  of  wooden  blocks,  on  which  the  pattern  is  cut  in  such  a  manner  as  to  project  in 
relief.  When  these  blocks  are  applied,  care  must  be  taken  that  no  part  of  the  mordant  with 
which  they  are  covered  spread  to  that  part  of  the  cloth  which  is  to  be  left  white,  other- 

wise all  the  distinctness  and  elegance  of  the  print  will  be  destroyed.  It  is  necessary, 
therefore,  that  the  mordants  should  be  of  such  a  degree  of  consistence  that  they  will  not 
spread  to  those  parts  of  the  cloth  beyond  the  intended  pattern  on  the  surface  of  the 
block  ;  this  is  effected  by  thickening  them  with  starch  or  gum  before  they  are  put  upon 

■  the  block.    It  is  usual  to  mix  some  colouring  matter  with  the  mordant,  in  order  to  render 
■  the  impression  visible  ;  but  it  must  be  some  substance  that  may  be  removed  by  the  same 
process  as  the  mordant  itself.    Sometimes  two  mordants  are  mixed  together,  and  much 

'  of  the  science  and  skill  of  the  calico-printer  depends  upon  his  knowledge  of  the  properties 
•  of  the  various  mordants  and  their  action  upon  colouring  matters,  so  as  to  render  the  latter fixed  and  beautiful. 

5970.  Few  dye-stuffs  are  used  by  calico-printers,  and  they  are  chiefly  indigo,  madder, 3  T  2 
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and  quercitron  bark,  or  weld  ;  various  tints  being  produced  by  the  mixture  of  these  and the  use  of  the  various  mordants. 
!i97\.  Previous  to  the  printing,  the  cloth  as  it  comes  from  the  loom  is  prepared  by  dressing, 

■which  consists  in  passing  the  cloth  very  rapidly  over  a  cylinder  of  copper  heated  intensely, or  over  a  broad  flame  of  gas.  It  is  next  steeped  for  twenty-four  hours  in  a  weak  alkaline 
lye,  and  then  boiled  in  a  solution  of  potash,  which  is  termed  ashing,  and  afterwards  well 
washed.  It  is  next  subjected  to  the  process  called  souring,  which  consists  in  immersing 
the  cloth  in  water  containing  a  twenty-fifth  part  of  sulphuric  acid.  Singeing  and  calen- 

dering are  rendered  particularly  necessary  where  the  printing  is  by  blocks,  in  order  to 
render  the  surface  smooth  to  receive  a  good  impression. 

5972.  Inventing  and  drawing  patterns  for  calico-printing  employ  artists  of  a  peculiar 
class,  who  are  continually  engaged  in  this  business,  and  the  variety  produced  is  immense, 
to  satisfy  the  perpetual  changes  produced  by  fashion.  Hitherto  our  artists  have  been 
inferior  to  those  of  France  and  Germany,  where  the  arts  of  ornamental  design  have  been 
paid  more  attention  to  ;  but  now  that  there  is  a  national  establishment  for  teaching  design 
as  applied  to  manufactures,  it  is  to  be  hoped  that  we  will  no  longer  be  reproached  with 
inferiority.  The  designs,  when  finished,  are  cut  on  wooden  blocks,  or  engraved  on  copper, 
according  to  the  kind  of  printing. 

5973.  The  blocks  hij  which  the  mordants  are  applied  are  usually  made  of  wood,  but  some- 
times the  pattern  is  cut  out  of  thick  plates  of  brass  or  copper,  fixed  firmly  to  the  wood. 

The  printer  takes  the  block  into  his  hand,  and  presses  it  down  firmly  upon  the  cloth, 
taking  care  to  be  very  accurate,  applying  it  regularly  and  to  keep  the  pattern  uniform 
and  properly  joined.  Sometimes,  instead  of  printing  from  the  wooden  blocks,  stereotype 
casts  are  made  from  the  blocks,  and  these  are  used  for  printing.  Wlien  several  colours 
are  required,  so  many  blocks  are  prepared,  each  to  print  the  separate  colours  ;  when  a 
small  quantity  of  one  colour  is  introduced,  that  is  often  added  by  a  hair  pencil. 

5974.  What  is  called  resist  work  is  another  mode  of  conducting  the  process  the  reverse 
of  what  has  been  described.  The  pattern  is  then  printed  on  the  cloth  with  a  paste  which 
resists  the  dye  colour,  when  the  goods  are  immersed  in  the  dye  vat,  so  that  the  groimds 
only  are  dyed,  the  pattern  remaining  white.  This  process  is  practised  in  cases  where  the 
ground  is  intended  to  be  blue. 

5975.  Discharge  work  is  another  variety  of  calico-printing.  Here  the  cloth  is  first  dyed 
uniformly  with  some  vegetable  colour,  as  Brazil  wood  ;  it  is  next  dyed  black  with  an  iron 
colour.  The  cloth  is  then  washed  and  calendered,  when  it  will  appear  uniformly  black : 
but  in  order  to  produce  a  pattern,  this  is  printed  with  a  peculiar  solution  of  tin,  which  has 
the  effect  of  discharging  the  iron  black  dye,  and  rendering  the  crimson  colour  of  the 
Brazil  wood  visible. 

5976.  Another  method  consists  in  printing  upon  Turkey  red,  or  any  dyed  colour,  some 
powerful  acid,  and  then  immersing  the  cloth  in  a  solution  of  chloride  of  lime.  Neither 
of  these  agents  singly  affects  the  colour,  but  those  parts  which  have  received  the  acid,  on 
being  plunged  in  chloride  of  lime,  are  speedily  deprived  of  their  dye,  and  made  white  by 
the  acid  of  the  liberated  chlorine.  An  addition  to  this  invention  was  made  by  Mr.  James 
Thomson,  near  Clitheroe  :  the  acid  is  combined  with  some  mordant,  or  metallic  oxide, 
capable,  after  the  dyed  colour  was  removed,  of  having  imparted  to  it  some  other  colour. 
This  laid  the  foundation  of  that  series  of  processes  in  which  the  chromic  acid  and  its 
combinations  have  since  been  employed  with  such  great  success. 

We  have  mentioned  the  original  method  of  printing  calicoes  by  means  of  blocks,  which 
is  still  practised  to  a  certain  extent:  but  of  late  many  great  improvements  have  been 
made  in  all  parts  of  the  processes,  and  particularly  in  that  of  printing. 

5977.  To  produce  more  delicate  patterns  than  could  be  produced  by  wooden  WocAs,  copper 
plates  were  engraved  and  calicoes  printed  by  the  usual  process  of  copper-plate  printing: 
but  the  mode  of  printing  by  these  was  tedious,  as  well  as  that  by  block  ;  in  each,  the 
patterns  had  to  be  applied  448  times  in  a  single  piece  of  calico  that  was  twenty -eight  yards 
in  length.  ...» 

5978.  The  grand  improvement  in  the  art  was  the  invention  of  cylinder  printing  in  1785. 
In  this  the  pattern  is  engraved  upon  the  surface  of  cylinder,  which  is  covered  with  the 
proper  colours,  is  rolled  over  the  cloth,  producing  an  impression  in  a  rapid  manner,  and 
much  more  accurately  than  by  blocks  or  plates.  The  detailed  description  of  this  process 

we  extract  from  Mr.  Raines's  excellent  work  "  On  the  Cotton  Manufacture."  A  polished 
copper  cylinder,  several  feet  in  length  (according  to  the  width  of  the  piece  to  be  printed), 
is  engraved  witli  a  pattern  round  its  wliole  circumference,  and  from  end  to  end.  It  is 
then  placed  horizontally  in  a  press,  and  as  it  revolves,  the  lower  part  of  the  circumference 

passes  through  the  colouring  mutter,  which  is  again  removed  from  the  surface  of  the 

cylinder,  except  the  engraved  pattern,  by  an  elastic  steel  blade,  placed  in  contact  with  the 

cylinder,  and  reduced  tx)  so  fine  and  straiglit  an  edge  as  to  take  off  the  colour  without 

scratching  the  copper.  Tlie  colour  being  thus  left  only  in  the  engraved  pattern,  the  piece 
of  calico  or  muslin  is  drawn  tightly  over  the  cylinder,  which  revolves  in  the  same 
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direction,  and  prints  the  cloth.  After  the  piece  is  printed,  it  passes  over  several  metallic 
boxes,  heated  by  steam,  which  dry  it.  A  piece  of  cloth  may  thus  be  printed  and  dried  in 
one  or  two  minutes,  which,  by  the  old  method,  would  have  required  the  application  of  the 
blocks  448  times  ;  nor  is  this  all ;  two,  three,  four,  and  even  five  cylinders  may  be  used 
at  the  same  time  in  one  press,  each  cylinder  having  engraved  upon  it  a  different  portion 
of  the  pattern,  and  being  supplied  with  a  different  colour.  The  piece  passes  over  them 
successively,  and  receives  the  entire  pattern  almost  in  the  same  moment.  To  produce  the 
same  effect  by  hand-block  printing  would  have  required  896,  1344,  1792,  and  2240  ap- 

plications of  the  blocks,  according  as  two,  three,  four,  or  five  cylinders  may  have  been 
employed.  The  saving  of  labour,  therefore,  is  immense  ;  one  of  the  cylinder  printing 
machines  attended  by  a  man  and  a  boy  is  actually  capable  of  producing  as  much  work  as 
could  be  turned  out  by  one  hundred  block  printers  and  as  many  hoys.  In  consequence  of 
the  wonderful  facility  given  to  the  operation,  three-fourths  of  all  the  prints  executed  in  this 

country  are  printed  by  the  cylinder  machine."  But  the  course  of  improvement  did  not stop  here.  These  cylinders  can  be  multiplied  to  an  extraordinary  degree  by  the  process 
for  multiplyiilg  copper  plates  for  printing,  an  invention  usually  ascribed  to  Mr.  Perkins, 
but  which  Mr.  Baines  states  had  been  practised  in  Manchester  some  years  before  he  came 
from  Amei'ica. 

5979.  Another  kindof  cylinders  for  calico-printing  consists  of  cylinders  of  wood,  which  have 
pieces  of  brass  let  into  the  wood,  and  projecting  above  the  surface  an  eighth  of  an  inch. 

5980.  Calico-printing  requires  that  the  conductors  should  be  acquainted  with  chemistry, 
since  many  of  the  processes  depend  essentially  upon  chemical  laws,  and  the  knowledge  of 
these  leads  to  improvements  in  this  complicated  art.  In  large  establishments,  thei-efore, 
there  are  always  some  persons  who  have  studied  this  branch  of  science. 

5981.  The  large  print  works  of  Lancashire  are  among  the  most  interesting  manufactories 
that  can  be  visited.  The  bleaching,  the  block  printing,  the  cylinder  printing,  the  dyeing, 
the  designs  of  patterns,  the  engi-aving  of  blocks  and  cylinders,  and  the  preparation  of 
colours,  frequently  all  go  on  within  the  same  enclosure,  and  form  a  splendid  exhibition 
of  the  application  of  science  and  mechanics  to  the  arts.  Some  of  these  print  works 
employ  some  thousands  of  workpeople,  while  the  order  and  cleanliness  of  the  works 
impress  the  visitors  with  agreeable  surprise. 

5982.  Linen  is  seldom  printed  like  calico,  hecmse  the  latter  is  cheaper,  and  printed  linens 
are  not  so  beautiful,  the  material  possessing  less  affinity  for  colouring  matters. 

5983.  The  printing  of  silks,  fine  looollen  stuffs,  such  as  merinoes,  mousseline  de  laine,  &c., 
or  stuffs  of  silk  and  wool,  is  conducted  upon  the  same  general  principles  as  the  printing  of 
cottons  ;  but  all  the  former  require  very  different  and  complicated  processes. 

CHAP.  xm. 

CAXENDERING. 

5984.  Calendering  is  a  process  by  which  all  accidental  wrinkles  and  creases  are 
removed  from  various  kinds  of  silks,  stuffs,  calicoes,  and  linens,  and  their  surfaces  ren- 

dered smooth  and  tmiform.  Calicoes  are  always  calendered  previous  to  printing,  to  make 
the  threads  flat.  The  high  polish  which  certain  goods  require  was  formerly  effected  by 
rubbing  the  cloth  with  a  smooth  flint  stone,  but  it  is  now  performed  by  calendering,  or 
passing  the  cloth  between  two  rollers,  one  of  which  is  made  to  move  slower  than  the 
other.  Some  of  these  rollers  are  made  of  cast-iron,  and  hollow,  so  that  heaters  can  be 
introduced,  which  is  useful  in  some  kinds  of  goods.  Calendering  is  also  used  for  pressing 
certain  stuffs  previous  to  packing.  It  is  likewise  used  by  the  scourers  and  dyers  after 
their  several  operations :  but  calendering  is  a  particular  branch  of  business,  and  this 
process  is  seldom,  if  ever,  performed  in  private  fiimilies. 

5985.  A  glazing  upon  some  articles  is  sometimes  produced  by  the  old  process  of  rubbing 
a  smooth  hard  substance  on  them,  as  a  polished  flint,  and,  to  render  the  gloss  more  com- 

plete, a  little  bleached  wax  is  rubbed  on  the  cloth  previously. 

3  T  3 
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DETAILS  KESPECTING  VARIOUS  ARTICLES  OF  DRESS. 

CHAP.  L 

TAILOR,  MANTUA  MAKES,  AND  MILLINER. 

5986.  These  are  the  persons  to  whose  taste  and  judgment  the  fashion  or  cut  of  most 
dresses  are  intrusted,  and  therefore  of  whose  importance  it  would  be  absurd  to  entertain 
any  doubt.  But  we  have  already  stated  that  we  do  not  intend  to  touch  upon  the  subject 
of  costume,  or  the  forms  of  dress,  which,  indeed,  amongst  us,  are  continually  varying  ; and  the  few  observations  we  have  to  make  upon  the  details  of  dress  will  be  confined  to 
those  which  concern  convenience  or  economy. 

5987.  Less  than  a  century  ago,  it  was  a  usual  custom  for  gentlemen  to  purchase  their 
cloths  and  velvets,  and  to  employ  a  tailor  to  make  them  into  clothes  ;  and,  at  that  time 
much  more  practical  knowledge  of  the  material  must  have  been  necessary  than  at  present^ 
when  a  partial  union  has  taken  place  between  the  trades  of  the  tailor  and  the  wooUen- 
draper.  The  present  usual  practice  is  to  place  confidence  in  the  former,  that  he  will 
employ  only  good  materials.  Putting  the  whole  into  his  hands  has,  however,  the  bad 
elFect  that  it  has  become  extremely  difficult  to  judge  of  the  correctness  of  his  charges,  or 
the  extent  of  his  profits.  Without  proposing  to  alter  the  system  of  executing  this  busi- 

ness, we  may  observe  that  some  acquaintance  with  the  manufacturer's  qualities  and  prices 
of  materials  may  form  some  check  on  exorbitant  charges,  and  serve,  at  once,  the  cause  of 
economy  and  morality.  The  same  remarks  may  be  applied  to  the  dresses  of  ladies ;  but 
ladies  have  some  advantage  over  men,  in  being  more  generally  familiar  with  the  details 
of  dress  ;  nevertheless,  where  fashionable  dress-makers  are  employed,  there  is  likewise 
some  reason  for  looking  into  the  details  of  their  accounts,  and  the  qualities  of  the  ma- 

terials. The  subject  of  di'ess,  therefore,  with  respect  to  economy,  though  not  considered 
as  of  a  high  class,  is  deserving  of  attention,  and  ought  not  to  be  altogether  neglected  in 
our  work. 

5988.  With  respect  to  the  tailor,  the  principal  difiiculty  is  to  find  out  those  who  can 
cause  their  clothes  to  fit  well ;  and  the  cutting  out  of  the  cloth  is  one  of  the  great  secrets 
of  their  trade.  Their  frequent  failure  is  chiefly  owing  to  the  unscientific  manner  in 
which  their  measures  are  taken,  and  their  not  knowing  how  to  make  the  necessary 
allowances  for  the  peculiar  make  of  each  individual.  We  would  suggest,  as  an  improve- 

ment, that  they  should  learn  to  take  measures  upon  various  plaster  casts  or  models  of  the 
human  figure  ;  and  although  many  may  wonder  of  what  use  practical  geometry  can  be  to 
a  tailor,  yet  we  could  easily  point  out  the  way  in  which  he  would  be  benefited  by  some 
knowledge  of  that,  as  well  as  of  drawing  and  sculpture.  We  believe  the  superiority  fre- 

quently perceived  in  France  among  those  who  are  concerned  in  dress,  is  owing  to  the 
general  taste  for  the  fine  arts,  which  has  descended  to  a  lower  grade  in  the  population 
than  in  this  country. 

For  those  to  whom  the  ordinary  expense  of  clothes  is  not  felt  as  an  object  worth  much 
consideration,  the  most  convenient  way  is  that  which  is  most  usual,  namely,  to  order  them 
of  a  respectable  tailor,  leaving  him  to  state  the  price,  and  having  one  agreed  upon.  This 
will  generally  ensui-e  the  best  materials,  and  the  most  fashionable  cut.  But  there  are 
some  other  modes  of  proceeding  where  great  economy  in  dress  is  aimed  at.  The  cloth 
may  be  purchased  of  a  respectable  woollen-draper,  who  will  generally  recommend  a  tailor 
to  make  it  up  :  the  difficulty  in  this  case  is  to  get  a  tailor  who  can  make  it  fashionable 
and  a  good  fit,  for  the  tailors  who  work  in  this  manner  are  generally  persons  of  inferior 
skill. 

A  still  cheaper  way  is  to  purchase  clothes  ready-made  in  the  shops  ;  but  this  is  one  of 
the  worst  modes,  as  there  is  often  some  kind  of  imposition  practised,  besides  the  great 
uncertainty  of  finding  clothes  that  fit  well.  Some  tailors  advertise  to  make  a  complete 
suit  of  clothes  at  a  very  low  price,  even  for  three  guineas  and  a  half,  scarcely  the  price 

which  others  charge  for  a  coat;  and,  although  it  can  scarcely  be- expected  that  these  can 
be  of  the  best  quality,  yet,  by  a  little  caution  in  choosing  the  cloth,  and  attending  to  the 

tailor's  fitting,  this  is  worth  attending  to  where  great  economy  is  required  in  clothes  for 
ordinary  wear. 



Chap.  II.  HATS,  CAPS,  AND  OTHER  COVERINGS  FOR  THE  HEAD.  101.-5 

CHAP.  II. 

HATS,  CAPS,  AND  OTHER  COVERINGS  FOR  T^E  HEAD. 

5989.  Almost  infinitely  diversified  have  been  the  contrivances  for  protecting  the  head 
from  the  violent  effects  of  the  sun,  from  wet,  and  from  cold  ;  and  most  nations  in  the 
least  removed  from  barbarism  have  adopted  some  dress  for  this  purpose.  This  custom, 
however,  has  not  been  universal.  It  is  said  that  the  ancient  Egyptians  in  general  went 
without  any  covering  on  their  head.  Many  of  the  celebrated  warriors  of  antiquity  appear 
to  have  foUowed  the  same  practice.  The  negroes  of  Africa  and  other  savage  tribes  go 
bare-headed ;  and  this  was  an  old  Saxon  fashion,  the  remains  of  which  perhaps  may  still 
be  seen  in  Christ's  Hospital  boys,  who  do  not  suffer  from  it  It  was  an  ancient  maxim 
to  "  keep  the  head  cool  and  the  feet  warm  ; "  and  in  dry  and  temperate  climes  there  pro- 

bably would  be  no  danger  in  young  people  going  bare-headed,  even  if  they  were  much  in 
the  open  air ;  but  with  our  artificial  habits  this  could  not  be  generally  practised  by  adults. 

The  turban  is  the  general  covering  used  by  several  Asiatic  nations,  and  by  the  Turks, 
who  came  originally  from  Asia.  It  is  generally  composed  of  a  number  of  folds  of  cotton 
or  muslin  cloth,  and  is  well  calculated  for  defence  against  the  rays  of  the  sun,  which  are 
often  so  violent  there  as  to  occasion  death.  It  is  the  custom,  however,  in  those  countries 
to  wear  turbans  without  intermission,  in  the  house  as  well  as  out  of  doors,  which  makes 
the  head  tender,  and  is  unfavourable  to  strength. 

5990.  The  woollen  bonnet,  or  cap,  in  some  form  or  other,  was  the  most  usual  covering 
for  the  head  among  the  European  nations  before  the  invention  of  hats  ;  and  they  are  still 
much  worn.  One  of  the  most  simple,  and  perhaps  oldest  forms,  is  the  common  bonnet  of 
the  Scotch  Highland  peasants  ;  but  it  has  a  mean  look,  and  its  chief  recommendation  is 
its  cheapness.  The  Highland  military  bonnet,  sometimes  ornamented  with  feathers,  is  a 
degree  smarter. 

5991.  Various  caps  of  /wr  are  worn  in  Holland,  Poland,  and  Germany,  and  in  other 
countries  of  Europe.  Caps  are  also  made  of  the  skins  of  young  lambs,  the  wool  of  which 
is  curled  by  a  peculiar  process. 

5992.  Caps  of  leather,  sometimes  varnished,  are  in  a  great  variety  of  forms,  and  of  late 
years  have  been  much  worn  in  England  by  mechanics  and  young  people. 

5993.  Travelling  caps  are  made  in  a  similar  way,  and  are  either  to  keep  off  the  wet 
entirely,  or  for  sleeping  in,  where  hats  would  be  inconvenient.  These  are  too  well  known 
to  require  enumeration. 

5994.  Hats  are  not  modern,  as  they  were  used  by  some  of  the  ancient  Greeks.  They 
are  now,  and  have  been  for  many  years,  by  far  the  most  general  article  for  covering  the 
head  in  Europe  and  America,  and  are  probably  the  best  contrivance  ;  they  are  made  of 
various  materials,  as  felt,  straw,  chip,  willow,  whalebone,  silk,  &c.  When  the  felting  of 
wool  and  hair  for  hats  was  first  invented  does  not  appear.  The  Tartars  employ  this  pro- 

cess of  felting  in  making  a  kind  of  covering  for  their  tents ;  and,  although  we  do  not  find 
it  mentioned  among  the  arts  of  the  Greeks  and  Romans,  it  was  known  to  our  Saxon 
ancestors,  though  felted  hats  were  not  common  among  them.  They  seem  to  have  been 
made  in  Flanders  earlier  than  in  Britain,  for  in  Chaucer's  "  Canterbury  Tales,"  the  mer- 

chant wears  "  on  his  head  a  Flaundrish  beaver  hat." 
5995.  A  late  paper  in  the  "  ArchcBologia"  supplies  us  with  the  following  curious  information 

respecting  hats  in  this  country.  The  Chronicles  of  Froissart  mention  the  hats  of  the  time 
of  Edward  III.  and  Richard  II.,  and  white  hats  seem  then  to  have  been  worn  at  Ghent 
as  the  badge  of  a  political  party.  But  they  were  by  no  means  common,  and  were  con- 

fined to  the  wealthy  till  the  reign  of  Henry  VIII.  Stowe  informs  us  that  "  the  English 
used  to  ride,  and  go  in  winter  and  summer  in  knit  caps,  cloth  hoods,  and  the  better  sort 

in  silk-thrummed  "  hats.  In  the  time  of  Queen  Elizabeth,  high  crowns  came  in  fashion, 
and  they  were  often  pointed  and  conical.  At  that  time  hats  were  restricted  by  act  of 
parliament  to  the  upper  classes  of  society  ;  the  middle  and  lower  being  confined,  under  a 
penalty,  to  the  use  of  knit  caps.  This  act,  however,  was  soon  repealed,  and  felt  hats 
came  into  general  use.  In  16.38,  King  Charles  prohibited  the  importation  of  beaver  hats, 
and  from  this  period  may  be  dated  the  increase  in  the  value  of  beaver  fur. 

During  the  Commonwealth,  and  subsequently,  broad  brims  were  much  used,  and  the 
Quaker's  hat  is  a  diminished  remnant  of  that  period.  These  being  often  inconvenient,  it 
was  the  custom  occasionally  to  turn  up  one  or  two  sides,  which  led  to  the  three-cocked 
hat  in  the  time  of  Queen  Anne.  About  1750  round  hats  became  very  prevalent  among 
the  lower  orders,  and  the  cocked  hat  was  the  distinction  of  a  gentleman.  About  1790, 
cocked  hats  were  laid  aside,  and  ever  since  round  hats  have  been  tlie  universal  wear.  The 
various  forms  of  these  are  too  well  known  to  require  enumeration  ;  the  chief  varieties  are 
the  high  and  low  crowned.  The  former  are  to  keep  the  head  cool  by  the  nir  in  the  upper 
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pai't ;  the  low-crowned  are  generally  broad  brimmed,  the  better  to  shade  the  face  in summer. 

59!)6.  PI  umes  of  feathers,  and  the  single  feather  of  the  peacock,  or  common  fowl,  have 
been  worn  in  the  hat  in  very  ancient  times.  In  China,  they  are  a  mark  of  dignity.  In 
niodeiTi  times  feathers  have  been  confined  to  military  men.  Particular  vegetables  have 
been  worn  in  the  hat  as  badges  of  party  or  family  ;  thus  the  Welsh  wear  leeks,  and  the 
Irish  the  shamrock,  in  certain  festivals  ;  and  oak  leaves  have  been  worn  in  memory  of Charles  II.  sheltering  himself  in  an  oak.  Cockades  have  been  also  used  as  ornaments. 
White  was  the  colour  of  the  Stuarts  and  Bourbons  ;  a  black  cockade  is  the  family  badge 
of  the  Elector  of  Hanover.  Large  white  cockades,  called  _/aiw7-s,  are  now  worn  by  servants 
at  weddings.  It  was  the  fashion  to  wear  large  jewels  in  the  hat  as  ornaments,  aud  hat- 

bands, with  loops  and  bindings  of  gold  and  silver  lace,  were  esteemed  as  the  marks  of 
wealth  and  dignity  ;  all  these  have  given  place  to  a  taste  for  a  gi-eater  simplicity  in  dress  ; 
and  for  many  years  we  have  had  no  ornament  in  the  hat  beyond  a  simple  narrow  black 
band. 

Uncovering  the  head,  or  taking  oft'  the  hat,  is  a  mark  of  respect  almost  peculiar  to Europeans  ;  in  Persia  it  is  considered  indecorous. 
5997.  Felted  hats  are  made,  in  the  first  place,  of  a  thick  close  felt  of  wool  mixed  with 

some  kmd  of  hair  ;  this  is  called  the  foundation  ;  and  on  the  outside  of  the  hat  a  finer 
kind  of  hair  is  worked  in,  which,  in  the  best  hats,  consists  of  the  fur  of  the  beaver,  whence 
the  term  beaver  hats.  Some  hats  appear  formerly  to  have  been  made  entirely  of  beaver  ; 
but  this  is  never  done  now,  on  account  of  the  scarcity  of  the  material.  There  are  a  great 
many  qualities  of  hats,  from  the  various  kinds  of  hair  made  use  of  either  in  the  founda- 

tion or  in  the  covering.  Our  object  is  not  to  go  into  all  the  minutia;  of  hat-making  as  a 
trade,  which  would  extend  far  beyond  our  limits,  but  only  to  convey  a  general  idea  of 
the  mode  in  which  these  articles  are  formed. 

.TOOS.  The  process  (if  hnt  making  begins  with  felting,  whicli  consists  in  a  method  of  working  up  wool  or  hair 
into  a  species  of  cloth,  independently  of  either  spinning  or  weiiving,  and  the  mechanism  of  the  process  df*pt'nds 
in  a  great  measure  upon  the  conformation  of  all  animal  hairs  and  wool,  which  disposes  them  to  unite  by 
pressure  and  heat,  so  as  to  produce  a  compact  and  firm  substance.  The  first  process  in  hat  felting  is  to 
obtain  the  most  complete  separation  of  the  fibres,  and  to  dispose  a  layer  of  them  in  every  possible  dircctioa 
with  regard  to  each  other.  For  this  purpose  a  quantity  of  the  hair  or  wool  is  laid  upon  a  platform  of  wood 
about  four  feel  wide,  and  struck  repeatedly  by  means  of  a  bow  and  string.  The  workman  holding  tlie  bow 
in  his  left  hand,  and  placing  the  bow-string  near  to  the  material,  plucks  it  towards  him  by  a  pin ;  the  string in  dying  back  is  made  to  strike  into  the  wool  or  other  material,  and  scatters  a  portion  of  it  to  a  considerable 
distance,  occasioning  it  to  fall  down  in  a  regular  layer.  By  repeated  strokes  of  the  bow-string,  the  whole  heap 
is  at  last  thoroughly  loosened,  and  spread  over  a  part  of  the  platform  in  an  even  layer;  this  is  then  brought 
together  by  the  hand  into  some  regular  form,  according  to  the  kind  of  hat  to  be  made,  and  folded  up  in  a  wet 
cloth  ;  it  is  then  laid  upon  a  warm  iron  plate,  and  the  process  of  felting  is  Carried  on  by  pressing  it  by  the 
hands  in  various  directions,  and  sprinkling  with  water,  by  which  the  mass  acquires  a  certain  degree  of  con- 

sistency from  tlie  fibres  of  the  hair  or  wool  entangling  together.  Before  the  felting  is  completed,  a  qu.antity 
of  fine  fur,  either  of  the  beaver,  or  some  other  animal,  as  the  rabbit,  camel,  &c.,  is  laid  on  the  outside  of  the 
felt,  in  such  a  manner  as  that  the  ends  of  the  hairs  point  one  way,  as  on  the  animal ;  these  are  worked  in  so 
as  to  be  fixed  in  the  felt,  and  completely  to  cover  it ;  and  upon  the  goodness  of  this  fur  will  in  a  great  measure 
be  the  quality  of  the  hat.  The  hats  are  at  first  made  into  a  conical  form  ;  and,  to  render  them  still  'firmer,  they are  now  boiled  with  some  alkali,  and  felted  again  with  hot  water,  and  the  conical  cap  is  by  various  processes 
put  upon  a  block  of  the  desired  shape,  and  worked  on  till  it  fits.  The  edge  or  rim  is  now  worked  out,  aui 
cut  into  the  proper  shape.  The  hat  is  next  dried ;  and  its  nap  is  raised  or  loosened  by  rubbing  it  with  a  brush 
of  wire,  and  .sometimes  it  is  pumiced,  to  take  off  the  coarser  hairs,  and  afterwards  smooihod  w  ith  seal  .>.kin. 
It  is  then  tied  securely  upon  its  block,  and  dyed  black  in  the  usual  manner.  After  being  dyini,  it  is  stiffened ; 
this  is  done  by  various  substances.  The  most  coinmon  hats  are  stiffened  with  glue,  or  with  gum  Senegal ; 
but  beer  grounds  are  first  applied  to  the  inside  as  a  cheap  mucilage,  to  prevent  the  glue  from  coming  through 
to  the  surface.  If  the  hats  are  to  be  waterproof,  some  substance  is  used  that  will  not  be  .softened  by  rain. 
For  this  purpose  a  varnish  is  used  composed  of  shell-lac,  sanderach,  mastic,  and  other  resins  dissolved  in 
alcohol  or  naphtha  ;  some  use  a  solution  of  India  rubber.  The  finishing  of  the  hat  is  produced  by  softening 
them  a  little  by  exposure  to  steam,  aud  brushing  and  ironing  them  till  the  required  gloss  is  produced.  Lining 
aud  l)inding  complete  the  process. 

6999.  T/tc  mnUrials  viadc  use  of  for  felted  hats  are  chiefly  the  fur  of  the  beaver,  rabbit,  and  hare,  sheep's 
wool,  cimel's  and  goat's  hair,  cotton,  and  silk  ;  the  first  is  by  far  the  most  esteemed,  on  account  of  its  silky 
soilness.  The  fm  s  of  the  hare,  the  rabbit,  and  the  beaver,  being  naturally  straight,  cannot  be  felted  by  them- 

selves, till  thev  have  acquired  a  curling  property  at  their  points ;  this  is  given  by  the  application  of  nitrate  of 
mercury,  an  artifice  called  secrctage.  Ncustria  is  an  article  lately  introduced  into  the  manufacture  of  hats; 
it  is  the  fur  of  an  animal  of  that  name,  a  species  of  water  rat,  resembling  the  otter,  and  is  as  fine  as  the  fur  of 
the  beaver.  Within  these  fifteen  or  twenty  years,  it  has  been  largely  imported  from  South  America,  to  the 
amount  of  800,(100  skins  .annually. 

tiOOO.  7'//p  colours  of  felled  hats  arc  black,  white,  and  drab  ;  the  first  are,  of  course,  dyed.   White  hats  are 
worn  only  by  ladies,  and  have  a  nap  of  rabbits'  fur,  selected  from  the  white  skins.    Drab  hats  for  men  arc 
made  of  stuff  of  the  natural  colour,  assorted  on  purpose  ;  they  arc  used  for  summer  wear,  absorbing  the  sun's  . 
rays  less  than  black,  and  being  consequently  cooler  ;  they  are  likewise  proper  for  the  sea-side,  the  spray  of 
the  salt  water  injuring  the  colour  of  black  hats. 

fiOOl.  Silk  hats  are  made  by  fixing  a  kind  of  plush  with  a  long  nap  of  silk  upon  a  body 
of  felt,  chip,  straw  plat,  or  some  other  material  ;  they  have  lately  come  much  into  use, 
from  their  cheapness,  and  keeping  their  colour.  Severid  improvements  have  lately  been 
made  in  silk  hats.  When  they  were  first  manufactured,  they  were  liable  to  two  objec- 

tions ;  the  body  was  hard,  consisting  of  pasteboard,  and  was  apt  to  hurt  the  head,  from 
want  of  elasticity  ;  aiid  the  edge  of  the  crown,  being  ranch  exposed  to  wear,  the  silk  nap 
soon  got  abraded,  so  as  to  lay  bare  the  cotton  foundation,  whence  the  hat  assumed  a  shabby 
appearance.    Afterwards  the  body  was  made  of  felted  wool,  and  the  joining  of  the  side 
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with  the  crown  was  not  made  at  the  edge,  but  in  the  crown  itself.  The  plush  or  velvet 

employed  in  covering  these  hats  was  at  first  made  upon  a  cotton  foundation,  which  cannot 
receive  the  same  brilliant  black  dye  as  the  silk ;  the  best  silk  hats  are  now  covered  with 

a  plush  made  wholly  of  silk.  It  is  said  tliat  the  French  make  a  better  silk  material  for 
covering  hats  than  we  can,  and  their  material  is  imported  by  us  and  put  on  beaver  bodies, 
which  are  then  called  Pan*  Jiats ;  this  material  has  a  shorter  nap,  and  looks  smoother 
and  more  glossy  than  ours.  Silk  hats  are  also  frequently  made  upon  a  very  light  body, 
as  willow,  covered  with  a  plush  of  floss  silk,  and  sold  under  the  name  of  gossamer  hats, 
which  serve  very  well  for  summer  wear,  but  which  are  not  calculated  for  bad  weather ; 
some  of  these  are  sold  as  low  as  five  or  six  shillings,  and  really,  while  in  good  condition, 
look  very  well.  A  fabric  has  also  been  woven  from  threads  cut  from  whalebone,  which 
is  extremely  elastic  and  durable  ;  this  serves  for  the  body  of  the  hat,  and  being  stiffened 
with  resinous  varnish,  the  silk  is  applied  on  the  outside. 

6002.  Waterproof  hats,  made  so  by  a  stiffening  applied  within  of  shell-lac,  or  India 
rubber,  have  the  inconvenience  of  preventing  the  perspiration  of  the  head  from  escaping, 
and  are  therefore  disagreeably  hot,  particularly  in  summer. 

6003.  When  a  beaver  or  silk  hat  has  been  wetted  with  rain,  on  coming  into  the  house,  it 
should  be  wiped  dry  and  brushed,  to  lay  the  nap  smooth.  If  put  away  and  suffered  to  dry 
without  that  precaution,  the  nap  wiU  be  rough,  and  brushing  will  not  lay  it  smooth  and 
restore  its  gloss. 

6004.  Much  more  attention  and  care  are  bestowed  upon  t/ic  hal  in  England  than  on  llie  Continent;  here 
every  person  of  any  respectability  talies  care  to  appear  in  public  in  a  good  liat.  Foreigners  are  less  solicitous 
about  this  part  of  dress.  . 

6005.  Travelling  cases  are  made  for  /lats  ;  those  who  wish  to  preserve  this  article  perfect  make  use  of  a 
travelling  cap,  and  send  the  hat  in  its  case  as  part  of  the  luggage. 

6006.  Straw  hats  are  in  very  general  wear  for  women,  and  also  occasionally  for  men  : 
they  are  not  a  modern  invention,  the  neighbourhood  of  Dunstable  having  been  celebrated 
for  a  century  and  a  half  as  the  principal  seat  of  the  manufacture,  which  employs  a  great 
many  persons. 

6007.  Dunstable  hats  are  made  of  whole  straw  plaited  in  long  narrow  strips  or  ribands, 
which  are  afterwards  sewed  together  in  the  form  of  a  hat  or  bonnet.  The  weight  and 
clumsy  appearance  of  these  bonnets  first  suggested  the  idea  of  dividing  the  straw  into 

strips  ;  but  it  was  a  considerable  time  before  a  method  was  invented  of  performing  this  in ' 
a  perfect  manner. 

6008.  Split  strata  is  an  elegant  manufacture  brought  into  use  about  forty  years  ago,  and 

has  now  become  very  general  for  women's  bonnets.  The  straw  of  wheat  or  of  rye  is  cut 
at  the  joints,  and  the  outer  skin  being  removed,  it  is  sorted  into  small  bundles,  and  is  next 
split  by  means  of  a  very  simple  instrument,  and  delivered  to  be  plaited.  The  plait  is 
sold  by  the  score  yards,  and  about  three  score  and  a  half  will  make  an  ordinary-sized 
bonnet.  It  is  sewed  by  the  bonnet  makers,  and  then  blocked,  which  is  a  laborious 
process ;  and,  after  being  pressed,  wired,  and  lined,  it  is  ready  for  sale.  There  are 
markets  in  the  plait  districts  for  the  sale  of  straw,  plait,  and  bonnets  ;  the  best  market 

for  the  latter  is  at  St.  Alban's.  The  various  forms  of  bonnets  into  which  the  straw  plait 
is  worked  up,  varying  continually  with  fashion,  baffles  all  description,  and  is  a  subject 
well  understood. 

6009.  Straw  is  bleached,  and  straw  hats  cleaned,  by  putting  them  into  a  cask  into  which 
a  few  brimstone  matches  are  placed  lighted.  The  fumes  of  the  sulphur  have  the  effect  of 
destroying  the  colour,  or  whitening  the  straw.  The  same  effect  may  be  produced  by 
dipping  the  straw  into  the  chloride  of  lime  dissolved  in  water,  an  article  which  may  now 

be  produced  at  any  large  chemist's.  Of  the  straw  hats,  the  Leghorn  are  the  most  highly 
prized,  as  the  finest  in  the  world ;  these  are  made  in  the  neighbourhood  of  Florence, 
Pisa,  the  district  of  Sienna,  and  the  upper  part  of  the  Vale  of  the  Arno,  and  are  exported 
from  Leghorn.  The  straw  is  produced  from  a  small  kind  of  wheat  cultivated  on  a  poor 
soil,  and  bleached  like  flax  ;  it  is  remarkable  for  its  strength  and  whiteness  ;  the  plait  is 
extremely  regular,  and  the  straw  is  not  split.  Attempts  have  been  made  to  grow  this 
kind  of  wheat  in  England,  but  they  have  not  succeeded. 

6010.  White  lininys  to  hats  or  bonnets,  particularly  when  they  are  glazed  or  shining,  as 
some  silks,  are  hurtful  to  the  eyes,  in  consequence  of  their  reflecting  a  great  deal  of  light, 
and  are  somewhat  similar  in  their  effects  to  snow,  which  is  known  to  be  extremely 
injurious  to  the  sight.  These  linings  ought  to  be  of  dark  colours,  grey,  or  green,  and 
should  not  be  of  glossy  materials. 

6011.  Various  other  materials  besides  straw  are  used  for  making  light  hats.  Several 
grasses  have  been  tried,  but  none  have  been  found  to  equal  wheat  straw.  Chip,  which  is 
the  thin  strips  of  wood  made  by  a  plane,  is  employed ;  the  willow  is  found  to  answer 
well,  and  these  strips  are  woven  with  a  loom  into  a  kind  of  twill  or  diamond  tissue,  and 
afterwards  bleached  like  straw.  A  hat  made  of  two  folds  of  this  has  a  considerable 
resemblance  to  Leghorn. 
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CHAR  ni. 

SHOES  AND  BOOTS. 

6012.  Historical  remarks  The  antiquity  of  these  articles  of  dress  is,  no  doubt,  as  early 
as  the  civilisation  of  mankind.  We  find  that  they  were  worn  by  the  ancient  Egyptians  : 
several  of  their  actual  shoes,  having  been  preserved  to  the  present  day,  may  be  seen  in  the 
British  Museum  ;  they  are  foi-med  of  matting,  the  bark  of  the  papyrus,  leather,  and  other materials.  Shoes  were  also  used  by  the  Greeks  and  Romans,  though  they  generally  wore sandals,  which  were  merely  soles  tied  on  the  feet  with  thongs.  It  would  be  endless  to 
mention  the  variety  of  shoes  that  have  been  in  use  at  different  times,  and  among  various 
nations.  The  most  simple  kind  of  shoes  appears  to  have  been  merely  a  piece  of  leather 
bound  round  the  foot,  and  such  are  still  used  in  remote  places  in  the  Highlands  of  Scot- 

land, where  they  are  called  brogues.  In  the  reign  of  Edward  IV.,  slioes  were  pointed  at 
the  toes,  and  had  long  beaks  of  four  or  five  inches,  turned  up  and  fastened  to  the  knee  by 
a  chain.  Afterwards  we  find  them  quite  round  at  the  toes,  and  ornamented  with  slashes. 
In  the  time  of  Charles  I.,  the  toes  were  made  quite  square ;  and  the  boots  came  only  half 
up  to  the  knee,  with  wide  tops  turned  down.  Neither  these  nor  the  shoes  appear  then  to 
have  been  blacked.    Blacking  is  a  very  late  fashion. 

6013.  The  shoe  consists  q/'the  sole  and  the  upper  leather.  The  part  which  covers  the upper  part  of  the  foot  is  called  the  vamp,  and  the  part  which  surrounds  the  heel  forms 
the  two  quarters  ;  these  last  are  sewed  together  at  the  heel,  and  to  the  vamp  at  about  the 
middle  of  the  foot.  The  sole  is  composed  of  the  real  or  lower  sole,  and  the  welt,  the  heel, 
and  the  inner  or  upper  sole.  Boots  and  shoes,  for  comfort  and  durability,  should  have 
upper  leathers  of  fine-grained,  well-seasoned  calf  leather,  and  the  soles  of  stout  and  well- 
hammered  neais'  leather.  The  seams  should  be  wrought  with  weU-wased  thread,  in 
stitches  as  fine  as  the  nature  of  the  substance  will  permit. 

6014.  Various  other  kinds  of  leather  are  occasionally  used  for  shoes,  though  none  is 
equal  to  that  of  the  calf  for  wear  and  keeping  out  the  wet ;  these  are  from  the  skins  of 
goats,  horses,  dogs,  and  seals  ;  they  are  lighter  leathers,  and  sometimes  made  into  dress 
shoes.  Doeskin  leather  is  extremely  elastic,  but  does  not  keep  out  the  wet  unless  pre- 

pared by  some  waterproof  process.  For  the  mode  of  preparing  leather,  see  "  Materials  of 
Furniture,"  Book  V.  Chap.  V. 

6015.  There  are  few  parts  of  our  dress  in  which  fashion  is  so  mischievous  as  in  our  shoes; 
instead  of  forming  them,  as  they  should  be,  to  the  shape  of  the  human  foot,  it  would  seem 
as  if  the  latter  was  to  be  regulated  by  the  taste  of  the  shoemaker.  If  we  wish  to  know 
what  is  the  natural  form  of  the  foot,  we  should  observe  those  who  have  never  been  accus- 

tomed to  wear  shoes,  and  we  shall  find,  that  all  the  toes,  the  little  ones  included,  have 
their  full  play,  and  can  be  moved  about  like  fingers  in  every  direction.  The  Greeks,  who 
seldom  wore  shoes,  and  consequently  had  their  toes  unfettered,  conceived  and  executed 
their  fine  statues  according  to  this  perfect  form ;  the  little  toes  are  never  bent  in  under 
the  rest,  as  is  almost  universally  the  case  in  this  country,  where  the  feet  are  often  inclosed 
in  tight  shoes  from  infancy :  and  where  shoes  do  occur  in  Greek  and  Roman  sculpture, 
they  are  always  round  at  the  toes.  Pointed  shoes  are  not  only  extremely  injurious  to  the 
feet,  bringing  on  corns  and  other  inconveniences,  but  they  are  really,  however  the  con- 

trary may  be  supposed,  in  bad  taste,  although  all-powerful  fashion  has  given  them  an 
imaginary  elegance. 

601 6.  The  best  method  of  having  boots  and  shoes  ivell  fitted,  is,  after  having  procured  some 
to  fit  accurately,  to  get  possession  of  the  lasts  on  which  they  were  made,  and  to  have  in 
futui'e  all  new  ones  made  upon  them.  Some  take  the  trouble  of  having  a  plaster  cast 
taken  of  their  foot,  and  of  having  a  last  made  from  it.  The  erroneous  idea  that  a 
very  small  foot  is  handsome  has  crippled  many ;  whereas  good  taste  demands  that  the 
foot  should  have  a  certain  proportion  to  the  rest  of  the  body.  The  present  custom  of 
making  shoes  to  fit  each  foot,  right  and  left,  is  much  to  be  commended,  and  is  a  great 
improvement. 

6017.  Various  leathers  besides  those  of  calves  are  used  in  making  thin  shoes,  particularly 
for  dress,  where  appearance  more  than  strength  is  the  chief  quality.  Leathers  for  this 
purpose  are  made  of  the  skins  of  the  horse,  dog,  seal,  &c.  Ladies  walking  shoes  are  also 
made  of  some  of  these  thin  leathers.  The  bright  shining  varnish  now  common  on  dress 
shoes  is  called  enamelling. 

GOia.  TJic  best  hoots  nnd  shoes  arc  toum  made,  and  to  order;  but  now  ft  very  great  quantity  of  both  arc 
maiiiiractured  in  tlic  cmintrv,  and  sent  up  to  London,  and  it  Is  with  these  that  the  sole  shops  in  London  are 
filled.  'I'liese  are  very  mucli  cheaper  than  what  arc  made  in  town  ;  hut  they  are  likewise  inferior  in  all  good 
qualities,  and  cannot  be  depended  on  ;  but  the  convenience  of  getting  them  readv  made  is  sometimes  an 
object.  Many  of  these  sale  shops  take  orders,  but  instead  of  getting  the  articles  made  at  home,  send  into  the country  for  thcin.  .  ,  ,  ,  ,     ,    ■  •     ■  ■  j 

fiOlO.  On  Vic  sulijrct  qf  shoes.  Dr.  ArnoU  remarks  :  "  In  a  graceful  h\im.-in  step  the  heel  is  alwaj-s  raised before  the  foot  li  lifted  from  the  ground,  as  If  the  foot  were  part  of  a  whdel  rolling  forward  ;  and  the  weight 
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or  the  body  supported  by  the  muscles  of  the  calf  of  the  leg,  rests  for  the  time  on  the  fore  part  of  the  foot  and 
toes  There  is  at  tliat  time  a  bending  of  the  foot  in  a  certain  degree  :  but  where  strong  wooden  sl\ocs  are 
used  or  any  shoe  so  stiff  that  it  will  not  yield  and  allow  this  bending  of  the  foot,  the  heel  is  not  raised  at  all 
until' the  whole  boot  rises  with  it,  so  that  the  muscles  of  the  calf  are  scarcely  used,  and,  m  consequence,  soon dwindle  in  size,  and  almost  disappear.  Many  of  the  English  farm  servants  wear  heavy  stiff  shoes,  and  in 
London  may  be  constantly  seen  as  the  drivers  of  country  waggons,  with  fine  robust  body  and  arms,  but  witli 
legs  which  .ire  fleshless  .md  spindles,  producing  a  gait  most  awltward  and  unm.anly.  1  he  brothers  of  these 
men  otherwise  employed,  are  not  so  misshapen  ;  and  even  they  themselves,  when  they  choose  to  become 
soldiers  and  are  trained  in  military  exercises,  lose  their  peculiarity.  What  a  pity  that,  for  the  sake  of  a 
trifling  saving  cr-iceful  nature  should  be  so  deformed.  An  example  of  an  opposite  kind  is  seen  in  Paris, 
where  as  the  streets  have  no  side  pavements,  and  the  ladies  are  obliged  consequently  to  walk  almost  con- 

stantly on  tiptoe,  the  great  .notion  of  the  muscles  of  the  calf  has  given  a  conformation  of  the  leg  and  foot,  to 
match  which  the  Parisian  belles  proudly  challenge  all  the  world  — not  aware,  probably,  that  it  is  a  defect  of 
their  city  to  which  the  boasted  peculiarity  is  mainly  due."  It  may  be  observed  also  that  dancers  have always  large  calves  to  their  legs.  ...        ...      ̂ ,  i  »u 
60'0  A  machine  was  invented  by  Mr.  Brunei  for  making  shoes  by  uniting  the  soles  to  the  upper  leathers 

by  mrans  of  rivets  instead  of  sewing.  The  leather  is  likewise  cut  out  by  stamps,  and  the  whole  of  the  process 
beinf  effected  by  mechanism,  very  strong  shoes  .are  made  with  great  expedition.  The  army  is  supplied  from 
a  manufactory  in  which  the  only  workmen  employed  are  the  invalid  soldiers  of  Chelsea  Hospital. 

60''1  The  sedentary  posture  in  which  shoemakers  generally  work  being  very  unhealthy,  several  inventions 
have  been  m.ade  for  enabling  them  to  follow  their  trade  in  a  standing  position,  and  are  described  in  the 
"  Transactions  of  the  Society  of  Arts." 6022.  Among  the  varieties  of  shoes  we  may  enumerate. 
Gentlemen's  dress  shoes,  made  of      Gentlemen's  strong  walking  Ladies'  double  and  single  soled 

Spanish  leather  —       light  walking  —     kid,  Spanish,  and  patent 
_       pumps  —       shooting  leather 
_       dancing  —       Bluchers  —  satin —  prunella. 

6023.  Boots  are  not  modeiii.  They  -were  worn  in  the  Roman  army  both  by  cavalry 
aud  infantry.  They  have  undergone  as  much  change  of  fashion  as  any  other  part  of 
dress.    The  varieties  at  present  in  use  are — 
Top  or  jockey  boots,  used  for  riding  ; 
Wellington  boots,  which  come  up  nearly  to  the  knee,  without  tops ; 
Hiilf  or  Hessian,  now  little  used ; 
Military  boots ; 
Fishing  boots,  waterproof,  or  of  India  rubber  ; 
Hunting  boots  ; 
Bluchers,  only  come  over  the  ankle; 
Oxonian,  differ  from  the  last  in  being  tied  at  the  side  ; 
Dress  boot  shoe,  for  dinner  but  not  ball  room  dress  —  useful  for  saving  time  in  dressing. 
6024.  Shoes  and  boots  made  completely  waterproof  are  useful  for  occasional  shooting  or 

fishing,  but  are  "unwholesome  for  common  wear,  from  their  confining  the  insensible  per- 
spiration. Leather,  when  made  in  the  most  perfect  manner,  is  impermeable  to  water 

under  ordinary  circimistances,  but  does  not  prevent  the  passage  of  the  perspirable  matter. 
Various  preparations  have  been  made  to  brush  over  leather  and  render  it  waterproof ; 
these  are  generally  composed  of  mixtures  of  oU,  turpentine,  rosin,  and  wax ;  in  short, 
any  bituminous,  resinous,  or  adhesive  matter,  that  will  resist  acids,  alkalies  and  water, 
and  will  unite  with  drying  oUs,  provided,  when  mixed  in  proper  proportions,  they  do  not 
render  the  leather  hard,  or  make  it  crack,  or  otherwise  disagreeable.  A  few  receipts  for 
this  purpose  may  be  given. 

1 .  Take  six  gallons  of  linseed  oil,  one  pound  and  a  half  of  resin,  and  four  pounds  and  a  half  of  red  litharge, 
or  any  other  substance  known  as  dryers  ;  boil  them  together  till  they  acquire  sufficient  consistence  to  adhere 
to  the  fingers,  and  draw  out  into  strings  when  cooled  upon  a  piece  of  glass.  It  is  then  to  be  removed  from 
the  fire,  and  when  suOiciently  cool,  it  is  to  be  thinned  to  about  the  consistence  of  sweet  oil  by  adding  spirits 
of  turpentine  to  it,  which  will  generally  require  about  six  gallons.  It  is  then  left  to  settle  for  a  day  or  two, 
after  which  it  is  to  be  carefully  poured  off  from  the  grounds  ;  about  one  pound  and  a  half  of  ivory  or  lamp 
black,  and  some  prussian  blue  ground  in  linseed  oil,  is  added  and  intimately  mixed  with  it.  To  apply  this 
varnish,  lay  it  on  with  a  brush  until  it  lies  upon  the  surface  of  the  leather  with  an  even  gloss  ;  then  hang  up 
the  article  operated  upon  until  the  next  day,  when  the  application  may  be  repeated,  and  each  successive  day 
as  often  as  is  necessary. 

2.  In  six  ounces  of  oil  of  turpentine  dissolve,  by  gentle  heat,  three  drachms  of  India  rubber,  and  mix  this 
with  eight  ounces  of  linseed  oil.   Apply  it  as  above. 

3.  Melt  in  an  earthen  vessel,  over  a  slow  fire,  half  a  pint  of  drying  oil  (boiled  linseed  oil) ;  one  ounce  of 
bees'-wax  ;  one  ounce  of  oil  of  turpentine  ;  and  half  an  ounce  of  Burgundy  pitch,  or  rosin.  \i  new  boots  or shoes  arc  saturated  with  this  composition,  and  left  to  hang  in  a  warm  place  for  a  week  or  ten  days,  they  will 
be  impervious  to  wet,  and  likewise  soft  and  pliable.  This  composition  is  used  by  the  fishermen  of  New  Eng- land. 

Effectually  to  prevent  the  wet  from  coming  through  the  soles  of  shoes,  some  have  put  a  sheet 
of  some  impermeable  substance  between  the  two  soles.  Thin  sheet  copper  has  been 
employed,  but  that  is  not  sufficiently  pliable;  oilskin,  or  a  thin  sheet  of  India  rubber, 
will  answer.    Cork  soles  put  inside  boots  or  shoes  are  very  useful. 

6025.  Goloshes  are  a  kind  of  wide  shoe  to  put  on  over  the  foot  of  shoos  or  boots,  and 
they  are  generally  made  waterproof.    They  are  now  made  very  perfect  of  India  rubber. 

6026.  Clogs  are  easier  to  walk  in  than  pattens,  but  they  throw  up  more  dirt.  They 
consist  of  a  thick  sole  of  wood  or  leather,  worn  over  the  ordinary  boots  or  shoes.  Jointed 
French  clogs  combine  both  patten  and  clog,  having  the  cleanness  of  the  one  and  the 
firmness  of  the  other,  with  flexibility. 
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CHAP.  IV. 

GLOVES. 

6027.  Gloves  are  not  a  modern  invention,  although  they  are  much  more  used  at  present 
than  in  former  times.  Xenophon  describes  the  ancient  Persians  as  wearing  gloves,  and 
Varro  informs  us  that  they  were  of  long  standing  among  the  Romans.  But  they  were  often 
worn  only  as  a  protection  of  the  hand  in  particular  cases  ;  in  warm  climates  they  were 
not  thought  very  necessary,  and  it  was  only  in  cold  countries  that  their  use  became 
general.  Gloves  were,  in  the  early  ages  of  Christianity,  introduced  as  a  part  of  monastic 
costume,  and  in  later  periods  formed  an  essential  part  of  the  episcopal  habit.  The  glove 
■was  employed  by  princes  as  a  token  of  investiture  ;  and  to  deprive  a  person  of  his  gloves 
■was  a  mark  of  divesting  him  of  his  office.  Throwing  down  a  glove  constituted  a  chal- 

lenge, which  he  accepted  who  took  it  up,  a  custom  which  was  continued  down  to  the  reign 
of  Queen  Elizabeth  ;  and  this  ceremony  was  performed,  perhaps  for  the  last  time,  at  the 
coronation  of  George  IV.,  when  his  Majesty's  champion  entered  Westminster  Hall,  com- 

pletely armed  and  mounted,  and  throwing  down  his  glove  challenged  any  one  to  dispute 
the  right  of  bis  sovereign  to  the  crown.  Gloves  were  particularly  used  in  hawking;  and 
the  custom  of  presenting  them  at  weddings  and  funerals  is  still  general.  They  were  for- 

merly considered  as  a  valuable  new  year's  gift,  when  they  were  richly  worked  and embroidered. 
6028.  Gloves  are  wade  of  various  materials ;  leather,  silk,  linen  thread,  cotton  thread, 

cotton  cloths,  and  worsted.  The  good  qualities  of  gloves  are  strength,  warmth  in  winter, 
coolness  in  summer,  elasticity  in  fitting  well,  and  to  be  well  sewed  in  the  seams.  There 
is  a  distinction  also  between  those  which  will  bear  washing  and  such  as  ■will  not ;  likewise 
in  the  manner  of  sewing. 

Of  leather  gloves  there  are  a  great  many  kinds,  according  to  the  quality  of  the  material, 
or  the  uses  for  which  they  are  required.    Of  these  the  principal  are  :  — 

Kid  gloves,  the  most  beautiful,  from  their  softness,  thinness,  and  elasticity,  fitting  the  liand  almost  like  a 
second  skin.  They  are  white,  and  dyed  of  all  colours,  but  white  kid  is  always  worn  in  full  dress.  Those  of 
French  manufacture  are  certainly  superior  to  ours  iu  the  neatness  of  the  workmanship,  and  for  elasticity 
they  are  highly  prized.  This  superiority  has  occasioned  many  imitations  in  this  country,  and  it  is  said  that 
most  of  what  are  sold  here  for  French  are  in  fact  home  made,  fiom  French  or  Italian  skins.  We  have  few 
goats  in  England,  therefore  our  kid  leather  is  chiefly  imported  from  Switzerland  and  Tuscany,  whence  it 
comes  by  way  of  Leghorn.  Most  of  the  lower  priced  gloves  sold  for  kid  are  made  of  Iamb-skin,  which  is 
thicker  ;  a  vast  many  are  made  in  Worcestershire. 

It  used  formerly  to  be  the  custom  in  the  south-west  of  Irehmd  to  slaughter  many  cows  while  in  calf.  The 
skins  of  these  unborn  calves  were  of  extraordinary  fineness  and  delicacy,  and  from  such  was  prepared  the 
leather  of  which  the  celebrated  Livierick  eloves  were  made.  This  practice,  however,-is  now  almost  discon- 

tinued ;  and  whatever  merit  the  Limerick  gloves  may  still  possess  is  owing  to  the  skill  of  the  manufacturer, 
and  not  to  the  superiority  of  his  raw  material,  which  is  generally  kid  leather.  Beaver  gloves  are  among  the 
most  common  of  the  cheap  leather  gloves,  manufactured  cliielly  at  Hereford  ;  they  are  died  of  manv  colours, 
but  they  do  not  wash.  Woodstock  gloves  are  a  superior  kind  of  soft  leather,  made  of  Iamb  skins,  which  have 
the  advantage  of  bearing  washing ;  they  are  manufactured  chiefly  at  Woodstock,  in  Oxfordshire,  which  has 
been  celebrated  for  them  ever  since  the  time  of  Queen  Elizabeth.  Buckskin  is  the  strongest  kind  of  leather 
gloves,  and  washes  well.  It  may  be  had  white,  and  of  various  colours.  Doe  skins  are  of  a  thick,  strong,  and 
soft  leather ;  bears  washing.  Tan  leather  is  the  name  of  a  very  serviceable,  strong,  and  cheap  glove,  for 
riding,  driving,  or  gardening ;  its  colour  is  that  of  bark  or  tan,  .ind  it  is  either  common  or  York  tan.  S/icep- 
skiii  is  not  much  used,  except  in  the  army ;  it  is  generally  white.  Leather  gloves  are  likewise  sometimes 
lined  with  fleecy  hosiery  or  fur  for  winter,  and  are  sometimes  cuffed. 

fi029.  Machines  have  been  lately  invented /or  sewing  leather  gloves,  by  which  the  process  is  performed  more 
accurately  and  which  reduces  the  price.  The  principal  leather  glove  manufactories  in  England  are  at  Wor- 

cester, Woodstock,  Yeovil,  Leominster,  Ludlow,  and  London. 
6030.  Thread  gloves  are  either  of  linen  or  cotton  thread  ;  but  it  is  the  former  only  that  are  properly  known 

in  the  shops  by  the  name  of  thread  gloves,  though  it  is  now  a  common  practice  to  pass  olT  cotton  thread  for 
linen  thread.  They  are  a  remarkably  cool  wear  in  summer,  and  bear  washing  perfectly  ;  they  are  sometimes 
of  unbleached  yarn. 

6031 .  Cotton  gloves  are  the  cheapest  of  all,  and  are  dyed  of  various  colours  ;  being  warm,  they  are  much  in 
use  for  common  wear.  Many  are  imported  from  Germany  of  very  low  price.  Berlin  gloves  are  strong,  and 
of  white  cotton  ;  they  were  originally  imported  from  the  Continent,  but  arc  now  made  in  great  numbers  in 
Nottingham  and  Leicester.  These,  and  the  other  cotton  gloves,  have  almost  driven  away  the  common  beaver. 

6032.  jean,  sattcen,  and  catnbric  gloves  are  cut  out  of  tlie  cotton  cloth  of  these  n.imes,  and  sewed  together: 
their  use  is  confined  to  women.  The  first  are  strong,  but  the  cambric  gloves  are  bought  merely  for  their 
cheapness,  having  nothing  else  to  recommend  them. 6033.  Mittens  are  gloves  made  of  various  materials,  of  which  the  tips  of  the  fingers  are  wanting,  and  are 
used  in  work  that  requires  the  points  of  the  fingers  to  be  uncovcn^d. 6034.  Silk  eloves  ;  these  are  of  various  qualities,  determined  by  their  weight  and  the  ne.itiiess  of  workman- 

ship. The  French  white  are  the  best:  they  are  also  bl.nck,  and  coloured.  A  figured  silk  net  glove  has 
lately  come  mucli  into  use  among  ladies  ;  it  is  extremely  elegant  and  cool  in  summer.  Gloves  are  now  also 
made  remarkably  cheap,  of  spun  silk,   
Cma.  I I'nrsted gloves  arc  oim,my  Unas,  inmos  woo/ .md  iAcZ/nnrf  are  extremely  soft  and  warm.  Dutch 

knit  plain  and  lined,  are  strong  and  warm  :  German  worsted  are  the  cheapest.  Worsted  gloves,  though  not 
so  piegant  as  others,  have  a  great  advantage  in  their  real  warmth  In  cold  weather. 
The  above  gloves,  of  silk,  cotton,  and  worsted,  and  thread,  arc  now  generally  woven  in  the  loom  ;  knit 

cloves,  formerly  so  common,  being  seldom  to  be  met  with.  Several  other  names  of  gloves  may  be  found  in 
shop  lists  •  and  every  winter  produces  something  new :  gloves  of  various  kinds  of  cloth  sewed  are  now  intro- 

duced ■  they  arc  warm,  and  fit  well.   Elastic  wristbands  to  gloves  arc  a  late  improvement. 
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CHAP.  V. 

STOCKINGS. 

6036.  These,  as  now  made,  are  comparatively  a  modern  invention.  The  art  of  knitting 
:  them  by  hand,  with  long  wire  needles,  is  supposed  by  some  to  have  come  originally  from 
•  Spain,  although  it  is  not  ascertained  that  it  was  invented  in  that  counti-y.  A  company  of 
;  stocking  knitters  was  established  in  Paris  in  1527. 

6037.  Previously  to  the  time  of  Henry  VIII.,  knitted  silk  stockings  were  unknown  in 
1  Enwland ;  and  Stowe  observes  in  his  Chronicle,  "  for  you  shall  understand  that  King 
:  Henry  VIII.  did  wear  only  cloath  hose,  or  hose  cut  out  of  ell  broad  tafFaty  ;  or  that  by 

:  great  chance  there  came  a  pair  of  Spanish  silke  stockings  from  Spaine."  Thus,  although :  silk  stockings  had  been  brought  into  England  prior  to  the  reign  of  Edward  VI.,  yet  we 
I  find  Stowe  commemorating  as  "  a  great  present "  a  "payre  of  long  Spanish  silk  stockings  " 
:  that  Sir  Thomas  Gresham  presented  to  that  king.  Thus  they  were  articles  of  great  rarity 
.and  value  in  the  time  of  Queen  Elizabeth,  for  we  are  informed  by  Stowe,  "in  1560  her 
:  silk  woman,  Mistris  Mountague,  presented  her  Majestie  with  a  payre  of  blacke  knit  sUk 

:  stockings,  for  a  new  year's  gift :  the  which,  after  a  few  days'  wearing,  pleased  her  High- I  nesse  so  well,  that  shee  sent  for  Mistris  Mountague  and  asked  her  where  shee  had  them, 
;  and  if  shee  could  help  her  to  any  more  ;  who  answered,  saying,  '  I  have  made  them  very 
(  carefully  on  purpose,  only  for  your  Majestie  ;  and  seeing  those  please  you  so  well,  I  will 

I  presently  set  more  in  hand.'  '  Do  so,'  quoth  the  Queen,  '  for  indeed  I  like  silke  stock- 
i  ings  so  well,  because  they  are  pleasant,  fiiie,  and  delicate,  that  henceforth  I  will  weare  no 
I  more  cloth  stockings.'  " 

6038.  Stockings  continued  long  to  be  knit  by  hand  in  the  various  countries  of  Europe, 
:  and  the  machine  at  present  used  for  weaving  them,  called  the  stocking  loom,  was  invented 
:  in  1589  by  Mr.  William  Lee,  a  native  of  Woodborough,  near  Nottingham.  This 
I  machine,  to  any  one  who  attentively  considers  its  complex  operations,  and  the  elegant 
:  sleight  with  which  it  forms  its  successive  rows  of  loops  or  stitches,  will  appear  to  be  one 
I  of  the  most  remarkable  strides  ever  made  in  mechanical  invention.  Notwithstanding, 
Lee  met  with  no  encouragement  in  England :  Queen  Elizabeth,  the  patroness  of  art,  was 

■  then  in  her  decline  ;  and  her  successor  James  did  not  perceive  the  value  of  an  important 
manufacture.  The  encouragement  refused  by  King  James  was  offered  by  Henry  IV.  of 
France,  and  his  sagacious  minister.  Sully.  Under  their  patronage  Lee  settled  at  Rouen, 
where  he  established  his  manufacture  ;  but  being  envied  by  the  inhabitants  of  that  place, 
whose  genius  he  had  eclipsed,  he  was  proscribed  as  a  Protestant ;  and,  concealed  in  Paris, 
he  ended  his  days  in  secret  grief  and  disappointment.  Some  of  his  workmen  made  their 
escape  to  England,  and  restored  the  invention  to  its  native  country.  It  was  in  Leicester- 

shire, and  the  neighbouring  counties  of  Nottingham  and  Derby,  that  the  first  manufac- 
tories were  established,  and  laid  the  foundation  of  the  hosiery  trade  of  that  district. 

6039.  The  invention  of  the  stocking  frame  by  Lee  enabled  the  English  manufacturers 
to  export  vast  quantities  of  silk  hose  to  Italy,  where  they  retained  their  superiority  for  a 
long  time  :  for  Keysler,  in  his  travels  through  Europe,  so  late  as  1730,  remarks  that  "  at 
Naples,  when  a  tradesman  would  highly  recommend  his  silk  stockings,  he  protests  they 
are  right  English." 

6040.  In  1758  Jedidiah  Strutt,  of  Becher,  near  Derby,  invented  a  machine  for  making 
ribbed  stockings  ;  and  the  spinning  machine  of  Arkwright  was  successfully  applied  to  the 
manufacture  of  cotton  stockings.  The  factory  at  Becher  is  at  present  the  most  extensive 
in  the  world  for  stocking  making.  It  employs  about  400  silk  stocking  frames,  which 
produce  200  dozen  pairs  of  hose  weekly,  and  2,500  cotton  hose  frames,  each  turning  off 
an  an  average  nine  pairs  weekly,  the  whole  amounting  to  little  less  than  100,000  dozen  in 
the  year.  The  stocking  frame  so  multiplies  the  article,  that  stockings  which  could  not  be 
knit  in  a  week  are  now  sold  at  9(/.  or  U-.  the  pair. 

6041.  The  yam  for  the  stocking  frame  is  required  to  be  particularly  smooth  and  equal, 
and  it  is  therefore  spun  in  a  manner  different  from  other  yarn,  two  rows  being  united  to 
form  a  thread  ;  on  this  account  it  is  called  double  spun  twist. 

6042.  Sloe/ting  knitling  or  weaving  is  a  distinct  art  from  cloth  weaving,  the  manner  of 
combining  the  thread  being  essentially  different  in  the  two.  In  the  stocking  fabric, 
instead  of  two  threads,  the  warp  and  woof  as  in  cloth,  the  whole  piece  consists  of  one  con- 

tinuous thread,  which  is  formed  into  a  series  of  loops  in  successive  rows,  and  the  loops  of 
each  row  are  drawn  through  those  of  a  former  row. 

Besides  stockings  there  are  woven  of  the  same  manufacture  a  great  variety  of  articles, 
as  under  waistcoats,  niglit  caps,  drawers,  petticoats,  cuffs,  gloves,  &c.,  all  of  which  belong 
to  the  branch  of  hosiary,  a  name  which  comes  from  the  Saxon  hosa,  hose  or  stockings. 

6043.  Although  the  stocking  loom  luis  in  a  great  measure  superseded  the  use  of  the 
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knitting  needles,  the  latter  are  not  entirely  laid  aside ;  and  stockings  knitted  by  hand, 
though  generally  less  beautiful  in  appearance,  can  be  more  depended  upon  for  durability 
as  well  as  for  accurate  fitting.  Knitting  also  furnishes  a  useful  occupation  to  many  per- 

sons in  situations  where  it  would  be  difficult  to  find  other  employment,  and  is  even  at 
present  used  as  a  resource.    It  is  still  a  common  employment  among  the  German  ladies. 

The  manufacture  of  knitted  worsted  stockings  has  existed  for  several  centuries  in  the 
Pyrenees.  In  the  valley  of  Carrol  they  make  annually  at  present  upwards  of  30,000 
dozen  of  pairs,  which  are  exported  to  Bordeaux,  Toulouse,  and  all  parts  of  France. 
They  are  made  of  Spanish  wool,  and  cost  from  ten  to  forty  sous  a  pair.  The  French 
government  does  not  permit  machines  for  stocking  weaving  to  be  erected  there,  lest  they 
should  injure  the  employment  of  the  inhabitants. 

604<1.  All  hosiery  is  to  be  judged  o/by  the  fineness  of  the  thread  and  the  closeness  of  the  texture,  which,  in 
the  case  of  stockings  especially,  may  be  partly  appreciated  by  weighing,  as  it  were,  the  articles  in  the  hand. 
In  ribbed  stockings  a  deception  is  sometimes  practised,  against  which  it  is  necessary  to  guard.  The  spaces 
between  the  ribs,  which  ought  to  be  formed  by  an  inversion  of  the  stitch,  contains  no  stitch  at  all,  but  un 
open  range  of  threads  pervious  to  weather,  and  utterly  destitute  of  durability.  As  the  ribs  of  stockings 
exposed  to  sale  are  necessarily  almost  in  contact,  the  fault  cannot  be  detected  without  introducing  the  hand 
and  opening  the  tissue,  when  it  will  bo  instantly  apparent,  and,  indeed,  will  exactly  resemble  the  flaw  caused 
by  a  dropped  stitch  in  a  stocking  in  wear.  Tn  cheap  cotton  stockings  the  feet  are  often  cut  out  and  sewed 
together  ;  but  these  seams  invariably  hurt  the  foot. 

6045.  T/ie  usual  varieties  qf  stockings  to  be  found  at  the  hosiers'  are  — Silk  — White,  black,  coloured,  both  English  and  French. 
Ditto,  with  cotton  feet. 
Spun  silk,  ditto. 
Silk  socks —  Black,  grey,  grey  and  white. 
Cotton  —  White,  black,  coloured. 
Cotton  socks,  same  colours,  and  unbleached. 
Worsted  —  White,  black,  coloured,  speckled. 
Lambs'  wool —  White,  black,  coloured. 
Shetland  stockings  —  Very  fine  and  soft. 
Lambs*  wool  and  yarn  mixed. 
Angola  and  Vignonia — White,  black,  coloured. 
Woollen  socks  of  the  same  kinds  as  stockings. 
Fleecj/  hosiery  ;  an  extremely  warm  fabric,  having  the  outside  smooth  and  the  inside  covered  with  a  fleecy 

nap  ;  highly  valuable  for  invalids. 
Gauze  hose  ;  remark.-ibly  thin,  worn  under  silk  stockings ;  they  are  of  cotton  and  worsted. 6046.  Stockings  are  kept  only  of  a  few  fixed  sizes,  which  causes  some  inconvenience  in  getting  well  fitted. 

The  usual  sizes  are  called 

Children's 

Girls' 
Maids' Slender  women's Women's  full  size 
Ditto,  large  size 

Boys' 
Youths' 
Men's 
Slender  men's Men's  out  size 
Gouty  hose 
Fishermen's  hose. 

Where  stocking  frames  are  at  hand,  stockings  can  be  got  made  to  any  size. 

CHAP.  VI. 

SHIRTS. 

6047.  Shirts  are  made  of  linen  of  various  qualities ;  of  cotton  cloth  or  calico  of  diflPerent 
kinds  ;  and  of  checked  and  striped  cloth.  Their  varieties  are  too  well  known  to  require 
any  description ;  and  they  are  either  made  up  on  purpose,  or  bought  ready  made  of  a 
great  variety  of  prices.  Breasts  of  finer  materials,  and  false  collars,  are  likewise  con- 

veniences universally  known. 
6048.  Stocks  and  handkerchiefs  for  the  neck  are  parts  of  dress  respecting  which  we  need 

not  give  any  details,  as  every  one  is  familiar  with  them. 

CHAP.  vn. 

POCKET  HANDKERCHIEFS. 

6049.  These  are  made  of  silk,  cotton,  or  linen.  India  silk  is  the  most  durable,  and 

preferred  for  common  wear.  They  are  sometimes  imported  plain  and  printed  here, 
because  our  colours  are  brighter  and  better ;  still  the  India  pattern  is  preserved.  Ban- 

danas are  a  kind  of  silk  handkerchiefs  manufactured  in  the  East  Indies,  the  patterns  of 

which  generally  consist  of  square  or  circular  spots,  variously  arranged  upon  a  red,  blue, 

or  yellow  groimd.  They  have  been  imitated  here  in  cotton,  by  first  dyeing  fine  calico  a 

brilliant  Turkey  red,  and  afterwards  discharging  the  colour  from  those  parts  which  in 
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the  pattern  are  white  by  means  of  liquid  chlorine,  which  is  made  by  adding  sulphuric 
acid  to  the  solution  of  chloride  of  lime.  An  immense  number  of  these  are  manufactured 

by  Messrs.  Monteith  and  Co.,  Glasgow,  who  have  a  patent  for  the  method  of  producing 
the  spots,  which  is  done  with  extraordinary  expedition.  Twelve  or  fourteen  webs  of 
dyed  calico  are  stretched  over  each  other,  and  a  leaden  plate,  perforated  with  holes  of  the 
form  of  the  spots,  ip  fixed  upon  them  by  a  powerful  press ;  the  discharging  liquor  is  then 
admitted  into  these  holes  and  forced  through  all  the  thicknesses  of  calico.  After  the 

chlorine  has  performed  its  oflSce,  water  is  passed  through  to  wash  it  qmte  away ;  and  then 
the  cloth  is  bleached  to  produce  a  clear  white  in  the  spots.  In  this  process  only  about 
ten  minutes  are  employed,  in  which  time,  by  a  sufficient  number  of  perforated  plates,  224 
handkerchiefs  are  discharged ;  and  19,200  yards  are  converted  into  bandanas  in  the 
space  of  ten  hours  by  the  labour  of  four  workmen. 

The  Balasare  handkerchiefs,  made  about  Preston  and  Chorley,  and  PuUicats,  made  at  Glasgow,  are  other 
imitations  of  Indian  manufactures.  Besides  these,  cotton  handlierchiefs  of  an  infinitely  various  variety  of 
English  patterns  are  daily  making  their  appearance.  .    .  j  , 

6050.  White  pocket  handkerchiefs  are  made  of  lawn  or  cambric.  French  cambric  is  considered  the  best ; 
some  of  them  have  borders  and  even  fringes.  Scotch  eambric  is  not  made  of  flax,  but  cotton.  In  this 
country  these  are  usually  worn  plain  ;  but  in  some  countries,  particularly  in  the  East,  they  are  elegantly  em- broidered, and  are  carried  much  in  the  hand  by  ladies. 

CHAP.  vm. 

BUTTONS. 

60.51.  Diversified  as  have  been  the  forms  and  sizes  of  this  useful  article,  they  yet 
scarcely  exceed  the  variety  of  the  materials  of  which  buttons  have  been  made.  Almost 
every  substance  capable  of  being  used  in  their  manufacture  has  been  tried,  under  the 
influence  of  fashion  or  ingenuity.  Amongst  them  are,  gold,  silver,  plated  copper,  pinch- 

beck, steel,  mother-of-pearl,  ivory,  bone,  horn,  tortoise-shell,  jet,  cannel  coal,  paper, 
leather,  glass,  &c. ;  besides  these,  there  are  buttons  which  consist  of  a  wooden  or  bone 
mould  covered  with  silk,  mohair  cloth,  or  some  similar  substance.  It  will  be  only  pos- 

sible for  us  to  point  out  the  most  remarkable  varieties. 
6052.  It  would  appear  that  the  most  ancient  buttons  were  not  circular,  as  at  present, 

but  simply  short  cylinders  sewed  on  by  the  middle.  The  remains  of  these  may  be  traced 
in  the  Hungarian  coats,  sometimes  imitated  amongst  us  in  ornamental  dresses. 

6053.  Buttons  may  be  divided  into  two  general  classes  ;  those  with  shanks  or  loops  of 
metal,  and  those  without.  Buttons  with  shanks  are  chiefly  made  of  metal.  The  blanks 
of  the  buttons  are  either  cast  or  stamped  out  of  a  sheet  of  metal ;  in  the  former,  the  shanks 
are  inserted  while  the  metal  is  in  fusion  ;  in  the  second,  they  are  soldered  on.  Metal 
buttons  are  turned  round  in  a  lathe,  and  the  ornaments  are  executed  in  a  variety  of 
ways,  either  stamped,  or  cut  with  various  tools,  among  which  are  some  of  great 
ingenuity. 

6054.  Gilt  buttons  are  made  of  a  mixture  of  copper  with  a  small  portion  of  zinc,  or  brass  mixed  with  copper, 
common  brass  being  unfit  for  gilding.  They  are  cut  out  of  sheets  of  this  metal,  and  the  shanks  nre  affixed 
by  solder.  The  gilding  is  performed  by  means  of  an  amalgam  of  quicksilver  and  gold.  An  amalgjmi  is  made 
by  putting  leaf  or  grain  gold  in  quicksilver,  dissolving  this  in  nitric  acid,  and  applying  the  solution  to  the 
surface  of  the  buttons,  on  which  a  deposition  takes  place  of  the  metallic  portion  of  the  ingredients.  The 
quicksilver  being  driven  off  by  heat,  the  gold  remains  on  the  buttons,  which  derive  their  line  lustre  from 
being  afterw.ards  burnished.  Flie  quantity  of  gold  on  gilt  buttons  is  fixed  by  .ict  of  parliament  to  be  five 
grains  of  gold  to  a  gross  of  buttons,  or  ten  grains  of  gold  to  the  surface  of  a  circle  of  twelve  inches  diameter. 
The  better  sort  undergo  the  process  twice,  and  are  called  double  gilt. 

60r>5.  Brass  buttons  are  simply  stamped  out  of  sheet  brass,  and  ornaments  are  struck  by  a  die. 
G056.  Plated  buttons  are  made  out  of  copper  plated  with  silver,  and  are  chiefly  used  in  liveries.  The  figures or  devices  upon  them  arc  formed  by  stamping  with  dies. 
605".  The  commonest  kind  ofyiietal  buttons  are  those  which  are  stamped  in  pewter,  and  chiefly  used  in  the trimming  of  military  j,ickcts  ;  they  .ire  of  course  very  soft ;  but  not  being  intended  to  be.ir  any  stress,  but 

merely  to  exhibit  the  number  of  the  regiment,  or  some  such  other  figure,  and  to  be  stitched  close  to  the  cloth, they  answer  well  enough. 
6055.  tf'/iite  metal  buttons  are  cast  of  a  composition  consisting  of  brass  with  a  portion  of  tin,  so  as  to  form  a kind  of  bell  metal  ;  they  afterwards  are  turned  in  a  lathe,  then  whitened  by  boiling  with  grain  tin  and  crude 

tart.ir,  .md  polished  by  a  bufl",  and  crocus  martis.   The  shanks  arc  let  into  the  metal  when  casting. GO.50.  Cup  Imttons  arc  made  of  two  pieces,  either  plated  or  gilt ;  one  is  flat  like  a  common  button  with  a 
8h.ink  ;  the  other  is  a  hemisphere  fixed  on,  which  has  been  punched  by  a  fly  press. 

6060.  tn  mother-qf-pearl  buttons,  where  the  shanks  cannot  bo  soldered,  tfiey  are  inserted  in  a  very  inge- nious manner.  The  hole  is  drilled  in  the  mother-of-pearl  and  undercut  so  as  to  be  larger  at  the  bottom  than 
at  the  top  ;  and  the  shank  being  driven  in  by  a  steady  stroke,  the  elasticity  of  the  mother-of-pearl  allows  it  to 
go  in,  but  closes  afterwards,  to  prevent  its  coming  out. 

6061.  Buttons  without  shanks  are  of  two  kinds.  The  first  are  simply  disks  of  turned  horn  or  bono,  with 
four  holes  drilled  through  the  face  for  the  purpose  of  sewing  them  on  the  dress,  and  the  surface  is  made  con- 

cave, to  preserve  the  thread  by  which  they  are  sewed.  The  horn  buttons  .are  made  of  cow-hoofs  softened  in 
boiling  w.iter;  .md  they  acquire  their  form  by  being  afterw.ards  pressed  into  heated  moulds.  The  second 
kind  .ire  circular  disks  m.idc  of  horn,  bone,  or  wood,  which  are  afterwards  covered  with  cloth  or  tliro.id  of 
some  kind  ;  and,  though  certainly  gilt  and  other  metal  buttons  have  a  rich  appearance,  yet  taste  has  lately 
demanded  that  they  should  give  way  to  those  covered  with  some  material. 
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6062.  Formerly  button  motilils  wore  iisually  covered  with  threads  of  gold,  silver,  silk,  and  other  costiv materials,  wound  over  the  mould  in  a  peculiar  and  ornamental  way  ;  this  employed  a  great  many  hands  and 
when  the  present  method  of  covering  them  with  cloth  or  mohair  was  introduced,  n  great  outcri- was  ra'ibf'd on  account  of  the  number  of  persons  which  it  threw  out  of  employment ;  and  it  is  not  generally  known  that a  penalty  of  from  40*.  to  5/.  per  dozen  attached  to  any  person  who  shall  cover  button  moulds  w-iil  the  same cloth  as  the  coat. 

6063.  Custom  alone  has  made  us  consider  the  number  of  buttons  with  which  our  coats  are  studded  as  orna- mental ;  but  they  are  on  many  accounts  inconvenient,  particularly  in  brushing  the  clothes.  Formerly  when 
metal  buttons  were  generally  worn,  their  manufacture,  particularly  at  Birmingham,  was  immense- 'of  the various  kinds  m  use,  it  is  still  very  considerable,  but  extremely  variable  from  the  inconsUncy  of  fashion 

CHAP.  IX. 

VARIOUS  OTHER  ARTICLES  CONNECTED  WITH  DRESS. 

6064.  Sewmg  needles.  — History  is  silent  with  respect  to  the  invention  of  that  useful  im- 
plement, the  needle  :  but  it  is  said  that  those  used  at  present,  made  of  steel,  at  first  called 

Spanish  needles,  were  introduced  in  the  reign  of  Queen  Elizabeth.  Whitechapel  in 
London,  Redditch  in  Gloucestershire,  and  Hatherage  in  Derbyshire,  are  the  places  most 

noted  for  their  manufacture  ;  and,  considering  the  excellence"  of  their  workmanship,  the small  price  at  which  they  are  sold  is  truly  surprising. 
6065.  Needles  are  made  of  steel  wire  :  a  coil  of  such  wire,  in  its  soft  state,  is  cut  by  a  large  pair  of  shears 

into  lengths  of  four  or  five  inches.  The  bundles  of  lengths  are  first  to  be  made  quite  straight ;  which  is  done 
by  putting  a  ring  over  each  end,  laying  the  bundle  on  an  iron  table,  and  rolling  it  backwards  and  forwards  by 
a  B  it  piece  of  iron  placed  upon  it.  The  pieces,  cut  into  the  proper  lengths  for  needles,  are  next  to  be  pointed : 
this  operation  is  performed  by  the  workman  holding  two  or  three  dozen  at  a  time  upon  a  dry  grinding  stone, 
each  wire  revolving  while  in  contact  with  the  stone.  In  consequence  of  the  minute  particles  of  steel  which  are 
evolved  in  a  cloud  during  this  operation,  and  which  are  necessarily  inhaled  by  the  workmen,  needle  grinding 
is  found  to  be  an  employment  extremely  prejudicial  to  health.  Of  late  years,  several  contrivances  have  been 
resorted  to  in  order  to  remedy  this  evil ;  but  it  is  said  that  it  is  dilBcult  to  persuade  the  sufferers  themselves 
to  use  them.  The  eye  of  the  needle  is  generally  perforated  by  women  :  the  end  of  the  wire  is  flattened  by  the 
blow  of  a  hammer,  and  the  perforation  is  made  by  a  steel  punch,  the  groove  where  the  eye  is  placed  being 
made  by  a  particular  file.  The  needles,  now  i)erforated,  again  require  straightening  by  a"  process  similar  to what  was  described  at  the  commencement.  They  arc  next  to  be  hardened,  as  hitherto  the  steel  has  been  in 
the  soft  state.  For  this  purpose  several  thousands  of  them  are  placed  in  a  cast-iron  receptacle,  in  n  hich  they 
are  covered  with  ashes  to  prevent  oxidisation,  heated  to  a  cherry  red,  and  afterwards  tempered  to  a  blue 
colour.  Again  they  require  straightening,  and  then  are  scoured  bright ;  tliis  is  performed  by  collecting  them 
in  regular  tiers  in  a  strong  cloth,  each  tier  being  sejiarated  by  some  fine  emery,  oil,  and  soft  soap.  Thn 
parcel,  being  then  tied  round  with  strings,  is  placed  under  a  loaded  box  like  a  common  mangle,  by  the  motion 
of  which  backwards  and  forwards,  for  two  or  three  da^'s,  the  needles  are  rubbed  against  one  another,  and  the whole  come  out  clean  and  bright.    Lastly,  they  aro  picked  and  sorted,  the  heads  all  one  way,  ready  for  5.ale. 

6060.  Needles  called  gold-eyed,  silver-eyed,  and  arilled-eyed,  are  recommended,  as  not  being  so  liable  to 
cut  the  thread.  The  first  are  gilt  by  dipping  the  heads  and'eyes  in  an  ethereal  solution  of  gold.  The  so- called  silver-eyed  have  not  a  particle  of  silver,  but  have  their  peculiar  appearance  from  a  particular  kind  of 
polish.  The  drilled-eyed  alone  constitute  a  real  improvement,  as  the  sides  of  the  eyes  are  smoothed  after 
punching,  and  tliese  are  really  less  liable  to  cut  the  thread  :  the  eye  is  circular,  instead  of  being  rectangular 
as  in  common  needles.  The  exquisite  polish  and  sharpness  of  points  which  the  best  needles  possess  is  the 
consequence  of  a  still  more  careful  operation,  by  polishing  them  upon  a  fine  stone. 

The  cheapness  of  the  common  sort  of  needles  has  often  excited  surprise,  particularly  when  we  consider  the 
excellence  of  their  workmanship  ;  but  this  is  a  striking  instance  of  the  advantage  of  a  subdivision  of  labour, 
every  sewing  needle  passing  through  the  hands  of  120  difl'erent  operatives,  during  its  manufacture,  before  it is  ready  for  sale ;  whereas  if  each  needle  was  begun  and  finished  by  the  same  person,  the  price  of  these  useful 
articles  would  be  immensely  greater. 

6067.  The  principal  varieties  of  needles  are  —  crown  or  common;  Whitechapel;  royal  improved;  best 
London  ;  best  Chappie  ;  best  sorted  Chappie ;  bhtnts,  used  by  glovers  and  tailors  ;  yarn,  looping,  and  knilling 
needles;  Il'illia9ns's,  Davis's,  Sheppard's,  ;;iid  Boullon's.  (These  are  sold  in  ))apers  containing  25  each.) Vorsled  darners,  stouter  and  longer,  and  the  eye  larger  than  the  cotton  ;  packine  needles. 

6068.  An  instrument  called  a  needle  threader  has  been  l.itely  invented,  which  is  found  to  be  extremely 
useful  to  those  whose  sight  is  not  very  good.  A  small  hole  is'  bored  longitudinally  in  a  piece  of  wood  or metal.of  theslzeof  a  thick  black  lead  pencil  (a,  fig.  790.),  into  which  the  needle,  6,  to  bo  threaded  is  placed  with 

its  eye  downw.-irds :  a  hole,  c,  is  m.-idc  in  the  side  of  the  threader  just  oppo-^ite  the  place  where  the  eye  of  the 
needle  will  reach  to;  and  this  hole  is  made  conical,  spreading  outwards.  Although  it  might  be  difficult  to 
see  the  eye  of  thb  needle  itself  out  of  the  threader,  yet  there  can  be  no  difficulty  in  seeing  this  conical  aper- 

ture, and  to  direct  the  thread  into  it ;  but  as  soon  as  tlic  point  of  the  thread  is  pushed  into  it,  it  cannot  fail  to 
pass' through  the  eye  of  the  needle,  which  may  then  be  drawn  out  threaded.  It  is  obvious  th.it  a  single threader  cm  only  suit  one  size  of  needle.  This  ingenious  instrument  is  sold  by  Wilks,  186.  Regent  Street, London  ;  price  two  shillings. 

60G9.  Pins,  .inch  as  we  vow  use,  seem  to  have  been  unknown  in  England  till  about  the 
middle  of  the  fifteenth  century.  Previous  to  that  time,  pins  were  made  of  ivory,  bone, 
box-wood,  and  a  few  of  silver,  and  they  were  necessarily  of  large  size ;  and  brooches  and 

hooks  and  eyes  were  much  employed  for  holding  together  the  parts  of  dress.  In  1543 
the  manufacture  of  modern  pins  had  become  so  considerable  as  to  claim  the  attention  of 

the  legislature  ;  and  in  1626  it  was  introduced  into  Gloucestershire,  which  is  at  present noted  for  it. 
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G070.  The  process  of  pin-making,  as  it  h.is  been  usiiiilly  practised,  is  the  following:  —  The  brass  wire,  of 
which  pins  .ire  ni;ide,'is  piirciiased  by  the  manufacturer  in  (?oils  of  about  22  inches  in  diameter  ;  and  the  first operation,  after  drawing  it  to  the  proper  thickness,  is  to  render  the  wire  thoroughly  straight,  and  it  is  then 
cut  into  lengths  of  five  or  six  inches  ;  and  the  operation  of  pointing  is  similar  to  what  we  have  described  in 
making  needles.  It  used  to  be  a  very  unhealthy  employment  from  inhaling  the  brass  dust ;  but,  by  particular 
contrivances  lately  introduced,  this  evil  is  obviated.  A  lad  twelve  years  of  age  will  point  16,0(10  in  an  hour. 
When  the  pointing  is  fniished,  the  pieces  are  put  into  guages,  and  the  pins  cut  oH'  to  the  proper  length  ;  and the  process  is  repeated  upon  the  rem.ainder  of  the  pieces  of  wire.  The  next  process  is  m.nkiug  and  putting 
on  the  heads.  The  head  of  a  pin  is  made  of  a  piece  of  smaller  wire,  twisted  about  the  end  and  riveted  on. 
The  first  thing  is  to  convert  a  piece  of  small  wire  into  a  spiral  by  wrapping  it  round  another  piece  of  wire  the 
thickness  of  the  pin ;  and  that  having  been  d  ine,  the  workman  divides  this  spiral  with  a  pair  of  shears  into 
pieces  of  two  turns  each,  with  surprising  dexterity,  letting  them  fall  into  a  basin.  Fixing  these  on  the  pin  is 
performed  by  women  and  children.  Dipping  the  pointed  end  of  the  pin  into  the  basin  containing  the  prepared 
heads,  they  get  one  of  them  on,  and  move  it  along  to  the  other  end  where  it  is  to  be  fixed.  Kacii  ojierator 
sits  before  a  steel  stake  having  a  small  cavity,  into  which  one  half  of  the  new  head  will  fit ;  immediately  above 
is  a  steel  die,  having  a  corresponding  cavity  for  tlie  other  half  of  the  head  ;  tliis  latter  die  can  be  raised  by  a 
pedal  moved  by  the  foot,  and  it  falls  through  a  very  small  space,  perhiips  from  one  to  two  inches,  the  weight 
being  from  seven  to  ten  pounds.  There  is  a  cavity  in  the  centre  of  these  dies,  to  admit  the  body  of  the  pin, 
and  to  prevent  its  being  injured  by  the  blow  of  the  die  which  is  produced  by  raising  it  and  letting  it  fall  upon 
the  he.ad.  for  the  purpose  of  tightening  it    A  single  person  will  head  from  10,000  to  15,000  pins  in  a  day. 
The  pins  are  now  ready  to  be  whitened  or  tinned.  To  remove  any  grease  or  dirt  which  may  adhere  to 

their  surface,  and  also  to  make  them  a  little  rough,  which  facilitates  the  adherence  of  the  tin  with  which  they 
are  to  be  covered,  they  are  placed  in  a  boiler  with  a  pickle  consisting  of  water  and  cream  of  tartar ;  after  this 
they  are  kept  for  an  hour  in  a  boiling  strong  solution  of  tartar  in  which  grain  tin  is  put,  an  operation  which 
is  repeated  once  or  twice.  By  an  exchange  of  chemical  affinities  the  tin  is  transferred  to  the  surface  of  the 
brass  pins,  which  are  then  removed  to  a  tub  of  water  into  which  some  bran  has  been  put,  in  order  to  wash  off 
ihe  acid  liquor.  The  pins,  though  tinned,  are  not  yet  bright ;  and  they  are  next  put  into  bowls,  with  hot  dry 
bran,  and  well  shaken  ;  by  this  they  are  thoroughly  cleaned  .and  dried,  and  also  polished.  The  bran  is  sepa- 

rated by  winnowing,  and  the  pins  remaining  in  the  bowls  are  ready  for  papering.  This  last  process  is  per- 
formed by  women  and  children.  The  papers  are  channelled  by  a  sort  of  crimping-iron,  and  the  pins,  taken 

from  the  howls  by  means  of  a  comb  wliich  places  all  the  heads  in  one  direction,  are  pushed  through  the 
paper  with  great  expedition,  a  little  iron  lever  being  used  for  that  purpose. 

All  the  processes  employed  in  the  art  of  pin-making,  if  added  together  for  one  pin,  would  occupy  rather 
more  than  seven  hours  and  a  half  of  time  ;  yet  by  the  division  of  labour,  and  by  making  so  many  at  the  same 
time,  it  is  possible  to  manufacture  them  with  profit  for  the  small  price  at  which  they  are  sold. 

The  most  ingenious  machinery  for  the  manufacture  of  pins  is  that  patented  by  Mr.  Wright,  of  Wellclose 
Square,  London  ;  by  this  the  whole  of  the  above  processes  are  performed  without  the  assistance  of  any  manual 
labour  ;  and  it  has  been  stated  that  if  all  the  establishment  were  at  full  work,  it  could  supply  the  consumption 
of  the  whole  kingdom,  estimated  at  16,000,000  pins  per  day. 

6071.  The  various  sizes  u/  carmiion  pins,  as  thej-  are  found  at  the  haberdashers',  are  —  Lillskins,  short  whiles, gilt  short  whites,  gilt  middlings,  gilt  corkings.  1  hese  are  made  up  in  papers.  Pound  pins  are  sold  by  weight 
in  sorted  sizes  or  not.  Lace  pins  are  very  long  and  slender,  for  fixing  any  thing  on  to  lace.  Black  pins,  and 
white  pins  with  black  heads,  are  of  various  sizes.  A  new  pin  has  lately  been  patented  by  Taylor  and  Co., 
which  has  the  head  maiie  out  of  the  same  wire  as  the  body  of  the  pin  ;  not  put  on,  as  is  the  case  with  common 
pins.  The  patent  pins,  made  by  Durnford  and  Co.,  are  much  superior  to  the  common  pins,  being  of  stifier 
wire,  and  having  the  heads  Hat  and  better  fixed  on  :  their  stitlliess  makes  them  much  more  agreeable  to  use: 
they  are  not  retailed  in  less  than  sixpenny  papers. 

Thimbles  arc  well-kno-wn  guards  for  the  tip  of  the  finger  in  sewing,  and  to  push  tlie 
needle  readily  through ;  they  have  either  a  closed  end,  pitted,  or  they  are  without  one, 
and  called  the  open  thimble,  used  by  needle-men,  as  tailors  and  upholsterers.  They  are 
made  of  brass,  silver,  and  steel,  or  gold  and  steel. 

6072.  Thread.  —  It  is  the  usual  custom  with  many  haberdashers  to  describe  by  the 
term  thread  only  that  which  is  made  of  flax,  or  linen  thread  ;  and  young  shopmen  have 
often  no  idea  that  anything  else  is  entitled  to  this  name  ;  whereas  it  is  proper  to  know, 
that  every  small  line  made  of  fibres  of  any  kind  for  the  purpose  of  sewing  with,  or  for 
the  rudiments  of  cloth  of  any  sort,  is  a  thread,  whatever  may  be  the  material  :  thus,  pro- 

perly, there  is  not  only  linen  thread,  but  -woollen  or  worsted  thread,  silk  thread,  cotton 
thread,  and  even  gold  and  silver  thread.  In  some  countries  thread  is  made  of  a  great  many 
other  materials,  as  of  the  fibres  of  various  plants,  and  the  sinews  of  animals.  Although 
we  have  observed  that  linen  thread  is  the  usual  distinctive  term  for  that  which  is  made  of 
flax,  yet  the  term  flax  thread  would  be  more  appropriate,  though  this  is  not  in  use,  since 
linen  is  the  cloth  made  from  flax,  and  not  the  material  of  thread.  When  thread  is  spun 
for  weaving,  it  is  termed  yarn;  when  two  of  these  are  twisted  together  for  sewing,  it  is 
called  sewing  thread,  or  twist,  as  it  is  twisted  less  or  more. 

6073.  Thread  made  of  flax,  or  linen  thread.  —  Much  of  this  was  formerly  imported 
from  the  Netherlands,  as  Bruges  thread.  Lisle  thread,  &c.  used  for  sewing  cambric ;  but 
these  are  now  superseded  by  our  own  manufactures.  The  greatest  quantity  of  sewing 
thread  is  made  in  Scotland.  White  or  stitching  thread  is  used  for  sewing  white  articles 
where  great  strength  is  required  ;  but  in  general,  sewing  cotton  is  now  so  well  made,  that  it 
is  very  generally  employed  instead  of  thread  of  flax.  Wire  thread  is  a  kind  much  twisted, 
used  by  bonnet  makers.  Patent  or  Shrewsbury  thread  is  of  various  colours,  and  is  sold  in 
pound  papers  for  sewing  strong  coarse  articles.  Scotch  thread  is  of  all  colours  and  thick- 

nesses.   Lace  thread  is  for  mending  lace. 

6071.  The  different  kinds  of  cotton  thread  arc  chiefly  divided  into  twist,  yarn,  and  sewing  thread.  The  first IS  either  water  twist  or  mule  twist. 
IVater  twist,  which  we  have  mentioned  in  describing  the  m.anufacture  of  cotton,  is  so  named  because  chiefly 

made  by  water  mills,  is  used  for  weaving  calicoes  ;  it  is  spun  hard  with  a  great  deal  of  twist. 
Mule  twist  is  m.ide  by  steam  engines  for  weaving  nmslins  and  the  finest  cotton  goods,  and  is  somowh.nt softer  than  the  former. 
■Stijcking  1/arn,  fnr  slocking  weaving,  is  spun  softer  than  twist,  antl  two  threads  arc  afterwards  doubled together,  and  then  slightly  twisted  round  each  other. 3  U 
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607.').  Cotton  sewing-thread,  usually  called  sewhuj  cotton,  has  of  late  been  made  so  beau- 
tiful by  machinery,  and  its  utility  and  cheapness  are  so  well  known,  that  it  has  in  a  mea- 
sure superseded  the  use  of  linen  thread  formerly  used.  It  is  used  in  every  house,  and  in 

the  making  of  almost  every  kind  of  clothing. 

G07C.  White  balt-cottmi  is  of  vurious  sizes,  distinguislied  from  each  other  by  numbers,  or  by  letters ;  there 
is  also  coloured  ball-cotton.  Heel  cotton  is  a  superior  kind.  These  are  now  extensively  used  for  sewing  in- 

stead of  the  linen  thread  employed  before  the  cotton  was  brought  to  such  perfection  ;  but  the  latter  is  not 
nearly  so  strong  nor  so  durable  for  many  purjjoses  as  flax  thread.  To  free  cotton  thread  from  its  divergent 
fibres,  it  is  passed  rapidly  through  the  Hamc  of  coal  gas,  by  which  it  acquires  a  more  smooth  and  even  appear- 

ance. Mcmlinn  cotton,  or  darning  cotton,  is  chielly  used  for  repairing  cotton  hose  ;  it  is  white,  black,  and 
coloured,  and  is  composed  of  two  threads  but  little  twisted.  Tnifatgar  cotton  and  Moravian  cotton  are  used 
for  working  muslins,  nets,  cambrics,  &c.  and  are  quite  sol't.  Knitting  cotton  is  for  knitting  gloves,  socks, fringes,  &c.  ;  it  is  twisted  hard,  but  not  so  hard  as  sewing  cotton.  Marking  cotton  is  in  small  balls,  and  is 
dyed  previously  to  being  twisted,  so  as  to  render  the  colour  immovable.  Lace  titrcait  is  also  made  of  cotton 
for  mending  lace  or  bobbin  net.  Gymp  thread  is  a  soft  thread  used  for  embroidering  on  muslin.  Glazed 
cotton  is  another  variety  for  tlie  same  purpose. 

6077.  ICorsled,  or  worsted  threiiil,  is  made  of  wool  of  various  degrees  of  fineness,  and  dyed  of  all  colours, 
chiefly  for  darning,  embroidery,  and  tapestry. 

607H.  Silk  thread, or  sewing  silk. —  In  describing  the  silk  manufacture  weexplained  the  manner  of  converting 
the  labours  of  the  silk-worm  into  thread.  What  is  prepared  for  sewing  is,  fine  white,  or  China  silk  ;  common 
sewing  silk,  black,  and  dyed  of  all  colours  ;  tailors'  sewing  silk  ;  twist,  or  mohair,  for  tailors;  floss  silk,  fur darning  hose,  &c. 

6079.  The  thread  of  the  Laplanders  is  of  a  very  different  nature  from  ours  ;  they  know  nothing  of  flax  or 
hemp,  nor  of  .wy  other  plant  whose  stalks  might  supply  the  pl.ice  of  these  in  making  thread,  but  theirs  is  made 
of  the  sinews  of  the  rein-deer.  They  beat  these  sinews  well,  after  having  steeped  them  long  in  w.iter,  and 
then  they  spin  them  out.  The  thread  is  made  of  any  fineness  they  please,  but  cannot  be  longer  than  the 
sinews  admit.  This  thread  requires  much  more  labour  to  make  than  ours;  but  it  is  much  stronger,  and 
therefore  superior  on  many  occasions.  In  fact,  it  is  very  similar  to  our  own  catgut,  only  finer ;  and  w  ith  this 
they  sew  their  clothes,  gloves,  &c. 

Miscellaneous  Articles. 

C080.  Bindings  are  fabrics  woven  of  very  narrow  widths  for  sewing  on  the  edges  of  various  cloths,  and  ties 
for  various  purposes.  They  are  made  of  worsted,  cotton,  hemp,  and  (lax.  Carpet  binding  is  of  worsted  about 
two  inches  and  a  quarter  wide,  made  very  strong :  and  there  is  a  kind  of  linen  and  worsted.  Worsted  binding 
is  about  one  inch  and  a  half  wide,  and  is  either  common  London,  or  double  London  quality.  Shoe  binding, 
narrow,  for  binding  shoes.  Venetian  binding  is  a  finer  kind  of  worsted  of  various  u  idths,  proper  for  Venetian 
blinds.  Cliintz  binding  is  for  white  dimity  and  printed  furniture.  Blue  mid  white  bindings  are  for  mattresses 
and  bed  ticks.    Mannel  bimlings  o{  si\]L  andcotton. 

6081.  Ferrets  are  narrower  than  bindings  ;  they  are  of  worsted,  cotton,  or  silk. 
6082.  Tapes  are  the  narrowest  fabrics  of  this  kind,  and  are  either  plain  or  twilled.  Holland  tape  is  a  white 

tape  of  linen,  of  various  widths,  described  by  numbers,  as  Nos.  13. 14.  &c.  Dutch  tape  is  a  finer  kind  of  the 
same.  Dutch  diaper,  or  herring-bone  tape,  is  white,  of  linen,  soft  and  strong.  Pink,  red,  or  lawyers'  tape, of  linen.    Blue,  and  black  tape.    There  are  also  cotton  tapes  of  various  kinds. 

6083.  VVc/js  are  strong  fabrics  from  two  to  three  inches  wide  for  supporting  the  seats  of  sofas,  and  similar 
uses.    They  are  made  of  hemp. 

6084.  Fringes  are  for  furniture  or  for  ladies'  dresses.  The  first  are  from  two  inches  and  a  half  to  four  inches deep,  and  are  of  three  varieties  ;  plain  head,  plain  head  and  bullion,  gymp  head.  Those  for  dresses  are  called 
fancy  fringes,  and  are  made  of  worsted  or  silk  from  half  an  inch  in  width  to  two  or  three  inches. 

6085.  Laces  are  of  silk,  cotton,  or  linen  ;  and  are  made  flat,  oval,  and  round.  Slay  laces  and  upholsterers' cord  are  made  of  a  number  of  threads  from  three  to  twenty,  knitted  together  in  a  braiding  machine. 

6086.  Combs  are  well-known  instruments  for  disentangling  and  adjusting  hair.  They 
are  made  of  various  forms  and  materials,  according  to  the  uses  to  which  they  are  applied  ; 
but  we  shall  confine  ourselves  at  present  to  those  which  are  employed  in  dress.  Combs 
are  manufactured  of  all  prices,  from  a  few  pence  to  any  sum,  and  sometimes  they  are  set 
with  brilliant  stones,  pearls,  and  even  diamonds  ;  but  those  which  are  most  in  use  are  of 
tortoise-shell  and  horn,  these  substances  uniting  the  qualities  of  strength,  elasticity, 
lightness,  and  an  agreeable  colour,  suitable  to  that  of  the  hair.  The  pieces  of  tortoise- 
shell  in  its  natural  state  are  never  quite  flat ;  but  they  are  steeped  in  boiling  water  for  a 
considerable  time  to  soften  them,  and  they  are  pressed  into  the  desired  forms  between 
iron  plates ;  the  teeth  are  cut  with  saws  ;  and  they  are  finished  with  rasps,  files,  and 

polishing  powders.  Horn  combs  are  made  of  bullock's  horns ;  after  the  solid  tips  are sawn  off,  the  horn  is  heated  over  a  fire,  by  which  it  becomes  nearly  as  soft  as  leather,  and 
the  horns  are  slit  open  on  one  side  and  pressed  flat ;  they  are  then  plunged  into  cold 
water  to  harden  them.  The  mode  of  finishing  is  the  same  as  for  tortoise-shell.  Lately, 
combs  have  appeared  made  of  iron  japanned. 

6087.  The  fun  is  a  very  ancient  apparatus,  having  been  used  by  the  ladies  of  Egypt 
and  India,  as  well  as  those  of  modem  times,  for  cooling  the  face  by  agitating  the  air  : 
they  were  originally  made  of  feathers  bound  together  like  the  tail  of  a  peacock  when  spread 
out  whence  the  French  name  6venlttil.  Tlic  present  usual  form  is  Chinese,  and  consists 
of  a  semicircular  piece  of  paper  double,  and  inclosing  slender  slips  of  wood,  ivory,  or 
tortoise-shell,  susceptible  of  folding  in  or  expanding  at  pleasure.  Fans  about  fifty  or 
sixty  years  ago  were  in  high  fashion  here  ;  at  present,  they  are  seldom  used.  Great 
elegance  is  displayed  in  the  carved  work  of  some  fans,  and  particularly  the  Chinese 

ivory  fan-sticks.    Those  now  used  are  small. 
6088  Braces  are  a  nscful  modern  invention  for  suspending  the  pantaloons  or  trousers,  superseding  the 

necessity  of  girding  the  bod-y  a.s  was  the  case  in  former  times,  and  which  was  an  irynrious  practice.  They 
arc  made  of  leather,  cotton  girth,  or  elastic  fabric,  by  means  of  India  rubber  woven  in  the  cloth.  The 
last  are  the  mo»t  pleasant  wear. 
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C0S9.  J'eils  worn  by  ladies  urc  considered  prejudicial  to  the  eyes  by  some  oculists  ;  on  .iccount  of  their continually  interrupting  the  view  of  objects,  they  render  their  images  upon  the  retina  confused,  distracting 
and  weakening  that  organ.   White  is  the  most  prejudicial  colour. 

6090.  Umbrellas.  —  The  Chinese  have  used  them  from  time  immemorial  ;  and  they 
may  he  seen  sculptured  on  the  ruined  huildings  of  Persepolis,  the  capital  of  ancient 
Persia. 

Our  umbrellas  used  formerly  to  be  covered  with  oiled  cotton  or  linen,  or  oiled  silk  ;  but  it  is  found  that 
these  materials,  when  stretched  as  the  umbrella  is  opened,  keep  out  the  rain  sufficiently  without  varnish. 
The  best  sticks  are  of  whalebone  ;  some  are  of  cane,  which  are  very  inferior.  The  lightness  of  an  umbrella 
is  a  good  quality,  and  for  this  purpose,  the  stem  or  handle  is  best  of  bamboo  or  other  cane,  which  unites 
strength  with  lightness.  It  is  very  important  that  the  circular  wire  by  which  the  sticks  are  connected  with 
the  stem  should  be  strong,  since  it  is  apt  to  give  way,  a  circumstance  very  annoying,  as  it  generally  happens 
when  the  umbrella  is  in  use.  Indeed,  we  would  recommend  all  travellers  to  have  an  umbrella  extra  strong, 
and  the  wire  is  best  of  stout  copper.  Parasols  are  on  the  same  principle  as  umbrellas,  only  smaller  and 
made  more  elegant. 

6091.  Artificial  flowers.  —  These  are  beautiful  ornaments,  and  sometimes  made  with  a 
degree  of  perfection,  as  imitations  of  nature,  that  is  truly  surprising.  The  Italians 
appear  to  have  been  the  first  people  in  Europe  who  excelled  in  this  art ;  but  of  late  years, 
the  French  have  borne  away  the  palm.  Silk  was  the  first  substance  used ;  feathers  had 
been  employed  by  the  natives  of  South  America  with  great  success,  but  there  is  great 
difficulty  in  dyeing  them.  The  finest  cambric  is  employed  at  present,  in  France,  taffety 
also,  and  very  thin  shavings  of  whalebone,  ^^'e  employ  here  the  same  materials,  and 
also  stiffened  muslin.  For  the  leaves  of  ordinary  flowers  there  are  metal  stamps  sold  in 
the  shops  ;  unusual  or  fancy  flowers  are  cut  out  with  the  scissors  ;  the  muslin  is  generally 
dyed  by  the  florist.  The  petals  or  leaves,  when  formed,  are  fixed  on  to  stems  of  wire 
covered  with  silk,  by  means  of  a  paste  composed  of  gum  arable  and  flour,  and  made 
secure  by  tying.  After  separate  flowers  have  been  thus  made,  they  are  formed  into 
groups  and  tied  together.  Much  taste  is  required  in  arranging  the  flowers  into  groups, 
and  fixing  them  together  so  as  to  have  a  natural  play.  Artificial  flowers  are  made  of 
various  degrees  of  excellence  and  price,  according  to  whether  they  are  intended  merely 
to  decorate  apartments,  or  to  wear  in  the  dresses  of  ladies.  Some  are  made  of  an  inferior 
kind,  and  sold  extremely  cheap.  A  great  many  are  made  in  this  country,  but  it  is 
admitted  that  we  do  not  equal  the  French  in  their  best  flowers. 

Flowers  made  of  thin  leaves  of  coloured  wax  excel,  perhaps,  all  others  in  appearance  ;  but 
they  are  only  fit  for  ornaments  to  be  kept  under  glass,  and  cannot  be  worn  in  articles  of 
dress. 

G092.  Walking  canes  are  made  of  a  great  variety  of  substances.  The  proper  cane  is  a  species  of  calamus 
or  reed  which  grows  in  India,  and  is  remarkable  for  its  glossy  smoothness  ;  the  external  thin  covering  being actual  siliceous  matter. 

Beads. 

6093.  These  well-known  ornamental  articles  have  been  in  general  estimation  at  all  times,  and  in  all countries,  and  are  made  of  a  great  number  of  substances. 
6094.  Those  of  glass  are  by  far  the  most  gener.-U,  and  are  of  great  antiquity,  being  found  not  uncommonly in  the  ruins  of  ancient  Egypt.  The  princip.il  manufacture  of  glass  beads  of  all  colours  and  sizes  is  at 

Murano,  near  Venice,  and  is  thus  described  :  tubes  of  coloured  glass  are  drawn  out  into  lengths  in  the  glass- 
houses, in  the  same  way  as  our  thermometer  tubes  ;  these  arc  cut  into  very  short  lengths,  each  sufficient  for 

a  single  bead,  by  laying  them  upon  the  edge  of  a  fixed  chisel,  and  striking  them  with  a  blow  ;  the  pieces  so 
formed  are  then  put  into  a  vessel  containing  fine  sand  and  wood  ashes,  and  shaken  about  until  their  bores 
get  filled  with  wood  ashes  ;  they  are  in  that  state  transferred  to  an  iron  pan  suspended  over  a  fire,  and 
stirred  .ibout  as  before,  by  which  their  sharp  angles  get  fused,  and  each  piece  assumes  the  form  of  a  round 
bead.  When  this  process  is  perfected,  the  whole  is  taken  out,  and  the  ashes  cleaned  from  the  bores  by 
w.ishing,  when  they  are  ready  for  use.  Prodigious  quantities  are  manufactured  in  this  place,  at  a  cheap  rate, and  are  packed  up  in  cisks  to  be  sent  all  over  the  world. 

609.^.  Beads  made  of  coral,  jet,  and  other  substances  not  fusible,  are  made  by  turning.  Those  of  satin 
spar  are  extremely  beautiful,  and  it  is  proper  to  know  that  beads  are  also  made  of  fibrous  gypsum  that 
are  so  like  those  of  satin  spar  as  often  to  deceive  purchasers,  but  which  are  extremely  soft,  and  very  eiisily 
scratched.  Beads  of  pearl  are  well  known  ;  good  imitations  of  these  arc  made  by  filling  hollow  glass  balls 
with  scales  of  a  fresh-water  fish  ground  up  with  gum.  Some  of  the  gems  are  occasionally  employed  as beads. 

8U  2 
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BOOK  XIX. 

THE  TOILET,  AND  SUBJECTS  CONNECTED  WITH  IT 

6096.  The  ordinary  business  of  the  toilet  is  too  well  known  to  require  that  we  should  eo 
into  all  the  details  respecting  it :  nor  shall  we  attempt  to  unveil  all  the  profound  mysteries ot  the  cosmetic  art,  by  which  ahuost  miraculous  effects  are  daily  promised,  but  seldom performed.  Our  object  is  chiefly  to  point  out  some  ch-cumstances  that  concern  the  pre- servation of  health  or  convenience. 

6097.  The  term  toilet  is  originally  French  {toilette),  and  is  derived  from  toik,  any  thin 
stuff.  It  appears  to  have  been  first  applied  to  a  fine  covering  of  linen,  silk,  or  tapestry, 
spread  over  a  table  in  a  bed-chamber,  or  dressing-room,  to  place  the  dressing  things upon,  such  as  dressing  boxes,  mirrors,  perfumes,  combs,  pincushions,  brushes,  razors,  &c. 
Several  dressing  or  toilet  tables  are  described  under  "  Furniture,"  Book  V. 

6098.  Dressing  cases  are  so  infinitely  varied,  that  any  description  of  them,  or  even 
enumeration  of  their  varieties,  would  be  an  arduous  task  ;  and  they  can  only  be  judged  of 
by  inspection  and  trial,  according  to  the  -wants  of  each  individual.  " 

6099.  One  of  the  chief  objects  of  attraction  in  the  affairs  of  the  toilet  is  the  care  of  the 
skin,  the  keeping  of  which  in  a  condition  to  perform  its  important  functions  has  been 
shown  to  be  essential  to  health  by  numerous  medical  writers.  The  principal  means  by which  it  is  effected  is  the  use  of  the  bath,  and  frequent  ablution  ;  but  as  these  will  be 
treated  of  at  length  in  Book  XXVI.  "  On  Health  and  Sickness,"  we  shall  refer  to  that 
portion  of  the  work.  We  propose  here  to  give  a  few  hints  respecting  some  subjects 
usually  included  under  the  head  of  toilet,  such  as  the  hair,  the  teeth,  the  ear,  the  eyes,  the fingers  and  toes,  cosmetics  and  perfumes. 

CHAP.  I. 

MANAGEMENT  OF  THE  HATR. 

6100.  Fine  hair  has  been,  in  aU  ages,  considered  as  a  beautiful  ornament,  and  the 
proper  management  of  it  is  well  deserving  of  attention  :  as  this  will  be  assisted  somewhat 
by  a  knowledge  of  its  structure  and  mode  of  growth,  we  shall  first  describe  these. 

6101.  Each  hair  is  a  hollow  tube  attached  to  a  root  or  bulb,  which  grows  in  the  skin. 
The  shaft  of  the  hair  is  of  a  horny  substance,  but  the  bulb  is  furnished  with  vessels  and 
nerves,  as  is  evident  from  the  pain  which  is  felt  in  pulling  the  hair  by  the  roots.  When 
the  roots  are  pulled  out  the  hair  does  not  grow  again.  Although  the  hair  is  tubular,  if  it 
has  never  been  cut  it  is  closed  at  the  points,  which  are  sharp,  as  may  be  seen  in  the  large 

hairs  that  form  the  whiskers  of  animals,  and  from  the  hair  of  which  camel's  hair  pencils  are 
made,  which  becomes  useless  if  the  points  are  cut  off.  There  is  probably  a  circulation  of 
some  fluids  in  hair,  although,  from  its  minute  structure,  this  cannot  be  ascertained  ;  but  it 
may  be  inferred  from  the  change  that  takes  place  in  its  colour.  It  is  well  known  (hat  the 
hair  of  the  human  head  is  almost  always  lighter  and  sometimes  of  a  different  lint  in 
childhood,  than  it  becomes  afterwards  ;  and  as  old  age  advances,  it  experiences  in  most 
people  who  do  not  become  bald,  the  remarkable  change  into  grey.  The  time  at  which 
hair  turns  grey  varies  remarkably  in  different  persons ;  and  it  is  frequently  accelerated 
by  great  anxiety  of  mind,  of  which  singular  instances  have  been  recorded.  The  turning 
grey  is  very  different  from  falling  off;  the  latter  appears  the  consequence  of  some  decay 
at  the  roots,  whereas  they  are  only  the  most  permanent  hairs  that  ever  become  grey; 
the  strongest  and  darkest  coloured  are  the  most  liable  to  the  change,  and  are  longer  iu 
being  shed  tlian  those  which  have  preserved  their  colour.  Hair  when  grey  appears  to  be 
in  some  degree  transparent,  and  has  a  remarkable  silvery  or  glistening  appearance. 

The  colour  of  hair  is  various,  but  limited  within  certain  boundaries.  It  varies  from 
very  light  flaxen  to  a  deep  raven  black,  and  goes  through  the  shades  of  yellow  or  golden, 
to  reddish  and  red,  auburn  or  light  brown,  and  dark  brown  and  blackish  brown. 

6102.  The  proper  manaijemcnt  of  hair  is  very  simple.  It  should  be  kept  as  clean  as 
possible,  by  daily  brushing  and  removal  of  the  scurf  that  forms  upon  the  skin,  and  occa- 

sional washing  with  pure  water,  which  will  have  no  injurious  effect  on  the  health,  pro- 
viding the  hair  is  not  very  long,  so  as  to  make  drying  it  difficult.  To  assist  in  drying  it 

thoroughly,  souce  the  brush  in  a  very  little  hair  powder,  and  brush  it  out  again  ;  after 
that  a  little  good  perfumed  pomatum  may  be  brushed  in  ;  too  much  not  only  makes  the 
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hair  greasy,  but  injures  it.  There  is  a  natural  oil  secreted  by  the  hair,  which  serves  to 

keep  it  in  good  order ;  sometimes  this  is  defective,  and  the  hair  becomes  dry  and  harsh  ; 
it  is  then  proper  to  supply  the  deficiency  by  a  little  pomatum  or  oil.  The  use  of  these 
•'ives  to  hair  a  fine  gloss,  just  in  the  same  way  as  a  mahogany  table  is  made  to  shine  by 

rubbino-  it  with  wax,  which  fills  up  all  the  minute  cavities  with  a  smooth  substance.  A  mul- 
titude of  hair-oils  are  sold  by  the  perfumers  under  specious  names,  their  compositions  being 

kept  secret ;  and  each  of  them  is  said  to  have  extraordinary  qualities.  Most  of  those 
which  are  advertised  are  expensive,  and  persons  who  have  tried  them  agree  that  their 

pretended  virtues  are  extravagantly  over-rated.  The  oil  of  behn  is  that  which  is  best 
adapted  for  the  purpose,  having  no  odour  of  its  own,  and  not  being  liable  to  become rancid. 

6103.  The  oil  of  behn  is  used  m  perfiimery  as  the  basis  for  receiving  the  fragrant  scents 
of  various  flowers,  which  yield  little  or  no  essential  oil  by  distillation,  but  impart  their 

fragrance  to  expressed  oils.  This  oil  is  prepared  in  Egypt,  Syria,  and  Italy,  from  the  nut 
of  Guilandia  moringa.  On  standing  some  time  it  separates  into  two  parts  ;  one  forms  the 

basis  of  the  fragrant  oils,  and  the  other  is  valuable  for  the  clock-maker,  as  it  does  not 
freeze  in  the  severest  cold.  It  is  merely  a  very  pure  oil,  and  when  a  little  perfume  of 
some  kind  is  added,  it  forms  the  oils  which  are  sold  under  the  title  of  huiles  antiques, 
scented  with  orange  flowers,  violets,  jessamine,  roses,  bergamot,  citron,  rosemary, 

lavender,  &c.  Those  who  wish  to  be  economical  may  substitute  purified  hogs'  lard,  in 
which  a  few  drops  of  some  essence,  such  as  that  of  bergamot,  has  been  added.  Olive  oil 
becomes  rancid,  and  is  improper.  When  hair  is  allowed  to  grow  very  long  without 
cutting,  it  is  observed  that  it  splits  at  the  points,  which  injures  its  growth  ;  an  inch  or 
two  should  then  be  cut  off.  Curling  is  best  effected  in  the  usual  way,  by  papering. 
Using  hot  irons  is  apt  to  injure  the  hair  ;  and  the  curling  fluids  so  confidently  advertised 
have  but  a  very  temporary  effect,  and  are  injurious. 

6104.  When  hair  has  become  greasy  from  the  too  free  use  of  oil  or  pomatum,  it  is 
proper  to  remove  the  unctuous  matter  by  good  brushing.  Occasionally  soap  is  resorted 
to.  or  even  a  weak  alkaline  ley  ;  but  these  must  be  employed  with  caution,  and  sparingly, 
for  soap  used  too  often  will  change  the  colour  of  the  hair ;  and  as  it  is  a  weU-known  fact 
that  a  strong  alkaline  ley  will  actually  dissolve  hair  and  wool,  the  incautious  use  of  it, 
therefore,  must  be  very  liable  to  produce  some  injurious  effects.  A  little  white  soap  dis- 

solved in  spirits  of  wine  is  most  effectual,  and  less  injurious  than  soap  alone.  After  this 
the  hair  must  be  well  washed  with  water. 

6105.  The  plentiful  growth  and  agreeable  appearance  of  hair  is  usually  promoted  by 
general  health  and  simple  management ;  and  more  dependence  may  be  placed  on  them 
than  on  any  arts  which  the  perfumer  may  pretend  to. 

6106.  The  loss  of  hair  which  occasions  baldness  is  a  usual  effect  of  old  age  ;  but  it  takes 
place  not  unfrequently  at  earlier  periods  of  Ufe.  Premature  loss  of  hair  is  indicative  of 
some  derangement  of  the  bodily  system,  by  which  the  ordinary  functions  of  the  skin  are 
in  a  defective  state.  The  causes  of  this  may  be  various,  and  are  not  easily  investigated. 
It  is  a  very  common  result  of  acute  fevers,  and  even  of  strong  mental  excitement.  Though 
the  hair  has  begun  to  come  off,  this  effect  will  sometimes  cease  with  the  return  of  perfect 
health  ;  and  whatever  can  restore  the  proper  action  of  the  skin  will  contribute  most 
effectually  to  preserve  the  hair.  But  when  baldness  has  actually  taken  place  for  some 
time,  it  may  well  be  doubted  whether  any  application  can  re-produce  hair  upon  the  part 
from  which  it  has  disappeared,  particularly  after  the  person  has  advanced  to  a  certain  time 
of  life.  This  defect  is  almost  peculiar  to  men  ;  women,  at  an  advanced  age,  though  their 
hair  becomes  white,  are  seldom  affected  with  this  disease.  When  the  hair  is  observed 
beginning  to  come  off,  the  defect  is  frequently  owing  to  a  dryness  of  the  skin,  and  some 

want  of  nourishment  at  the  roots;  in  that  case  a  little  good  pomatum  or  purified  hogs'  lard 
may  check  the  evil,  and  prevent  its  extending. 

6107.  In  the  daily  papers  are  seen  numerous  advertisements  of  preparations  for  re- 
storing the  hair  which  has  fallen  off ;  and  we  are  confidently  assured  that  through  their 

virtues  thousands  of  persons  who  had  been  bald  are  now  adorned  with  luxuriant  tresses. 
It  is  really  amusing  to  observe  how  far  impudence  can  go,  and  credulity  can  lead  to  being 
duped  ;  and  one  would  imagine  that  the  extravagant  style  and  gross  ignorance  displayed 
in  these  puffs  would  be  sufficient  to  expose  them.  The  best  of  these  nostrums,  that  is, 
those  which  contain  nothing  deleterious,  are  little  more  than  some  of  the  ordinary  fats  or 
oils  we  have  mentioned,  coloured  and  perfumed,  and  which  any  persons  may  prepare  for 
themselves  at  one-twentieth  of  what  they  cost  in  the  shops,  to  say  nothing  of  the  latter 
being  totally  useless  as  to  the  purpose  for  which  they  are  recommended. 

6108.  Altiiough  there  is  a  very  general  idea  that  the  fat  of  the  bear,  or  bear's  grease, 
promotes  the  growth  of  hair  more  than  any  other  material,  in  conse<)uence  of  the 
extravagant  puffs  by  which  its  sale  is  announced,  yet  it  is  in  fact  no  more  eflicacious  than 
common  pomatum,  which  it  much  resembles.  Indeed,  it  is  more  tlian  probable  that  the 

greatest  part  of  that  which  is  sold  for  bear's  grease  never  came  from  that  animal.  Real 
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bear's  grease  has  a  very  disagreeable  smell ;  and  this  is  imitated,  it  is  said,  by  using  the 
fat  of  an  old  goat,  or  rancid  hog's  lard.  The  least  evil  is  that  the  weak  and  credulous 
will  throw  away  their  money;  but  there  is  the  greater  danger  that  they  may  be  seriously 
injured  by  compounds  made  up  by  persons  ignorant  of  the  nature  of  the  ingredients  they 
put  together,  and  totally  unfit  to  be  trusted  when  health  is  so  much  concerned.  Among  the 
substances  said  to  make  hair  grow,  we  find  also  enumerated  bees  burned  and  pounded  in 
oil  of  roses,  decoction  of  box-wood,  juice  of  cresses,  onions,  nettles  and  sage,  oil  of  camo- 

mile and  of  Palma  Christi,  fox  and  goose  grease,  burnt  butter,  honey-water,  ashes  of  rats, 
moles,  hedgehogs,  &c.  1 — the  efficacy  of  which  we  may  be  permitted  to  consider  as  extremely 
problematical. 

Among  the  advertisements  we  have  alluded  to,  are  sometimes  the  most  absurd  names, 
as  oil  of  talc,  talc  being  a  substance  from  which  no  oil  whatever  can  be  extracted. 
Blistering  the  bald  part  has  been  lately  announced  as  a  sure  method  of  making  hair  grow 
upon  it:  but  until  this  has  been  confirmed  by  competent  medical  practitioners,  we  would 
not  advise  any  one  to  make  the  experiment. 

6109.  For  dyeing  the  hair,  various  nostrums  are  sold.  In  most  of  these,  the  composition 
is  kept  secret,  and  therefore  they  are  not  safe  to  use  ;  but  the  basis  of  the  black  dyes 
formerly  employed  consisted  of  nitrate  of  silver,  or  lunar  caustic,  which,  although  it  does 
turn  the  hair  black,  is  at  the  same  time  injurious  to  it  if  used  frequently  ;  and,  besides 
which,  stains  also  the  skin  and  the  fingers.  A  dye  is  now  used  which  is  said  to  be  free 
from  these  defects :  it  is  composed  of  litharge,  or  vitrified  oxide  of  lead,  with  lime  well 
powdered  in  a  mortar,  and  mixed  in  water  in  the  proportion  of  85  parts  by  weight 
of  the  former  to  15  parts  of  the  latter.  The  manner  of  using  it  is  the  following:  —  After 
the  hair  has  been  washed  with  warm  water  and  soap  to  free  it  from  grease,  and  after- 

wards dried,  it  is  to  be  well  covered  over  with  this  mixture,  of  the  consistence  of  cream, 
beginning  with  the  roots.  Four  folds  of  soft  brown  paper  are  then  to  be  placed  over  the 
whole,  and  secured  by  an  oil-skin  cap.  The  hair  must  remain  in  this  condition  from 
three  to  six  or  eight  hours,  according  to  the  depth  of  shade  required ;  and  the  cap  may 
then  be  removed.  Some  of  the  dye  will  fall  out  and  the  rest  must  be  combed  and  brushed 
out  when  the  hair  is  dry.  Washing  the  hair  with  water  should  be  avoided  for  three  or 
four  days,  as  that  renders  it  brittle,  and  irritates  the  skin  ;  otherwise  this  dye  does  not 
injure  the  hair.  But  the  safest  mode  is  to  purchase  the  dye  of  some  chemist  on  whom 
dependence  can  be  placed,  as  Mr.  Garden,  of  Oxford  Street,  London.  It  is  to  be  obsei-ved, 
that  as  the  hair  grows,  the  parts  next  the  roots  will  be  undyed  ;  but  from  the  usual  mode 
of  wearing  the  hair,  this  is  not  seen  immediately,  but  the  dyeing,  on  this  account,  requires 
renewal  every  two  or  three  months. 

Powdered  crude  antimony  (sulphuret  of  antimony)  is  employed  by  women  in  the  East  to 
stain  their  eyebrows  black.  The  Persians  are  said  to  be  very  skiLFiU  in  dyeing  their  hair 
a  glossy  black,  and  frequently  practise  it.  A  black  lead  pencil  is  also  often  employed  to 
colour  the  eyebrows ;  but  this  comes  off  by  washing. 

6110.  Depilatories  are  sidjstances  for  removing  superfluous  hair:  but  they  are  mostly 
unsafe  to  use,  the  general  basis  of  them  being  either  yellow  orpiment,  which  is  a  prepara- 

tion of  arsenic,  or  caustic  alkalis,  and  sulphate  of  barytes  ;  all  of  which  in  removing  the 
hairs  injure  the  skin,  and  their  absorption  may  be  dangerous.  The  oriental  rusma  is  one 
of  the  most  celebrated  of  these  ;  it  is  composed  of  two  ounces  of  quicklime,  half  an  ounce 

of  orpiment,  and  strong  alkaline  ley,  of  course  extremely  caustic.  It  is  sometimes 
tempered  by  the  addition  of  a  little  starch  or  soft  soap,  so  as  to  form  a  pomade.  By  its 
use  the  hair  is  removed  in  a  few  minutes,  but  we  cannot  recommend  it  Plucking  out 

the  hair  by  the  roots,  though  more  painful,  is  less  dangerous. 
Gill.  False  hair  is  v/e\\  known,  and  is  useful.  It  is  made  up  of  every  shade  and 

quality.  Hair  which  does  not  curl  or  buckle  naturally  is  brought  to  this  state  by  art,  in 

the  following  manner.  After  having  picked  and  sorted  the  hair,  and  disposed  it  in  par- 
cels, according  to  its  lengths,  they  roll  these  up  and  tie  them  tight  down  upon  little 

cylindrical  instruments  called  pipes,  of  wood  or  earthenware ;  in  this  state  they  are  put 

into  a  pot  with  water,  over  a  fire,  to  boil  for  two  hours.  "When  taken  out,  they  are  dried and  inclosed  in  brown  paper,  and  baked  in  an  oven. 

6112.  Hair  powder,  at  one  time  universally  worn,  is  now  scarcely  used,  except  for  oc- 
casionally drying  or  cleaning  the  hair,  and  similar  purposes.  It  is  merely  wheat  starch 

powdered  very  fine.    It  was  formerly  made  of  various  colours,  and  perfumed. 
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CHAP.  II. 

THE  TKETH. 

6113.  Without  going  into  the  description  of  the  anatomical  structure  of  the  teeth,  we 
may  observe,  that  they  are  composed  of  an  internal  part  of  bone,  and  an  external  coating 
of  a  harder  substance,  called  enamel  which  consists  of  phosphate  and  a  little  carbonate  of 
lime  in  a  very  dense  form,  without  any  gelatine.  Each  tooth  has  a  root  or  fang,  an 
artery,  a  vein,  and  a  nerve ;  and  it  is  the  exposure  of  the  latter  to  the  air  that  frequently 
causes  the  toothache,  when  this  is  owing  to  what  is  termed  a  hollow  tooth ;  in  other 
words,  when  part  of  the  substance  of  the  tooth  has  been  destroyed  by  caries. 

Teeth  are  of  three  kinds  :  front  teeth  or  incisors,  for  cutting  the  food  ;  eye  teeth,  for 
tearing ;  and  molar  or  double  teeth,  for  masticating  or  grinding.  When  the  teeth  decay 
and  are  lost,  the  digestion  suffers  from  the  deficient  mastication  of  our  food  :  hence  health 
as  well  as  comfort  depends  much  upon  their  preservation.  When  any  are  lost,  it  is 
advisable  to  have  them  replaced  by  artificial  ones  ;  which,  if  done  well,  will  serve  the 
purpose  of  mastication.  If  the  caries  is  discovered  at  any  time,  by  observing  a  small 
hole  in  one  of  the  teeth,  it  may  be  filled  up  or  plugged,  which  generally  prevents  the 
decay  from  spreading  farther.  The  good  colour  of  the  teeth  gives  an  idea  not  only  of 
good  health,  but  of  a  proper  attention  to  cleanliness  and  good  habits.  They  should  be 
washed  every  morning  and  evening ;  but  merely  washing  the  mouth  with  water  is  not 
sufficient,  it  is  necessary  to  use  a  brush,  with  or  without  tooth-powder. 

If  the  teeth  are  neglected,  they  are  apt  to  be  covered  partially  by  an  incrustation  of  a 
hard  stony  substance,  called  tartar,  which  tends  to  destroy  them  by  injuring  the  gums. 
The  formation  of  this  substance  is  prevented  by  frequent  cleaning  and  brushing  :  if  it 
has  taken  place,  it  should  be  removed  by  the  dentist,  and  not  by  acids,  as  some  impro- 

perly recommend.  Too  frequent  brushing  also  with  rough  tooth-powder  will  wear  off 
the  enamel,  and  produce  the  evil  it  was  intended  to  avoid.  Some  receipts  for  proper 
tooth-powders  will  be  given.  Many  of  those  advertised  for  sale  are  pernicious,  as  well  as 
the  tinctures. 

6114.  Safe  tooth-powders  may  be  had  of  respectable  dentists  ;  but  the  following  is 
recommended  by  Mr.,Brande  :  —  "  Finely  powdered  charcoal  forms  an  excellent  powder  ; 
it  cleans  the  mouth  mechanically  and  chemically ;  but  as  alone  it  is  dusty,  and  not  easily 
miscible  with  water,  it  may,  for  this  pui-pose,  be  mixed  with  an  equal  weight  of  prepared 
chalk  ;  and,  if  requisite,  scented  with  a  drop  or  two  of  oil  of  cloves."  Another  tooth- 
powder  consists  of  prepared  chalk,  with  a  little  Peruvian  bark,  bole  ammoniac,  cream  of 
tartar,  and  orris  root ;  or  charcoal  made  of  burnt  bread  pounded  and  sifted,  a  little  salt, 
and  orris  root.  It  is  to  be  observed  that  the  cream  of  tartar  is  hurtfiil,  owing  to  the 
excess  of  its  acid. 

6115.  Tlie  breath. — When  this  is  of  an  unpleasant  kind,  the  cause  generally  lies  in  the 
lungs  or  the  teeth.  The  treatment  of  the  former  does  not  come  within  our  limits ;  it  is 
only  for  us  to  say  that  health  must  be  sought  for  ;  nO  specific  remedy  will  be  of  any 
avail  as  a  pei-manent  cure.  When  it  is  owing  to  the  teeth,  what  we  have  already  said 
may  be  sufficient.  For  other  details  respecting  the  teeth,  the  reader  is  referred  to  the 
Book  XXVI.,  on  "  Health  and  Sickness." 

CHAP.  ni. 

THE  EAR. 

6116.  This  is  a  delicate  organ,  and  must  be  treated  with  great  caution.  Almost  the 
only  thing  that  is  safe  is  to  wash  it  daily  externally  and  internally  with  simple  water  as 
far  as  a  towel  with  the  finger  can  reach.  The  practice  of  using  ear-pickers  is  scarcely 
safe,  and  has  been  known  to  produce  deafness  by  injuring  the  ear.  In  case  of  incipient 
deafness  of  some  duration,  an  experienced  surgeon  should  be  consulted  :  some  of  those 
persons  who  assume  the  title  of  aurists  are  not  to  be  depended  upon. 

CHAP.  IV. 

THE  EYES. 

0117.  Every  one  must  be  aware  of  the  value  of  preserving  tliese  unimpaired  as  long 
as  possible,  and  also  of  knowing  what  remedy  to  apply  when  they  become  defective 
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For  weak  sight  at  an  early  age,  being  usually  dependent  on  the  state  of  health,  a  skilful 
physician  is  the  best  adviser :  but  there  are  defects  of  vision  which  can,  fortunately,  be 
corrected  by  spectacles,  and  it  is  the  choice  of  these  we  wish  to  explain. 

Gl  18.  As  old  age  draws  on,  every  one  finds  a  difiiculty  in  reading  a  book  held  at  the 
usual  distance,  and  feels  the  necessity  of  holding  it  farther  oif  to  see  distinctly ;  this  evil 
increases  until  distinct  vision  cannot  be  had  but  at  a  much  greater  distance,  and  at  last  this 
distance  becomes  so  great,  that  the  apparent  size  of  the  letters  is  too  much  diminished  to 
discern  them.  This  defect,  the  natural  consequence  of  old  age,  is  owing  to  the  convexity 
of  the  eye  having  diminished ;  and  it  is  to  be  remedied  by  using  spectacles,  the  glasses  of 

^  which  are  what  are  termed  by  opticians  double  convex,  of  which  a  and 
?  -  — ^  h,  fig.  791.,  are  sections,  showing  that  they  are  ground  thicker  in  the 

middle  than  at  the  edges.  When  the  defect  is  first  perceived,  glasses 

1  [-"-'  ''1  ̂''^^  ̂   slight  degree  of  convexity  will  do,  as  a,  which  opticians  caU ^  the  first  sight :  but  after  a  few  years,  the  eyes  becoming  still  flatter, 
,  — !  glasses  more  convex,  as  b,  are  necessary  to  enable  one  to  see  to  read 

Fig.  791.  distinctly  at  the  usual  distance  ;  and  on  every  increase  of  a  few  years  it 
will  be  required  to  have  them  more  and  more  convex,  or  what  are  termed  older  sight. 
The  more  convex  the  glasses,  the  more  they  magnify,  or  the  larger  they  make  objects  at 
the  same  distance  appear.  In  general,  when  the  eye  is  perfect,  six  or  eight  inches  is  the 
usual  distance  at  which  we  hold  small  objects  to  view  them,  such  as  a  book ;  but  this 
distance  is  not  exactly  the  same  for  all  persons.  To  choose  spectacles  when  the  eyes  are 
getting  old,  begin  by  trying  glasses  that  magnify  least,  or  what  is  called  the  youngest 
sight ;  if  these  enable  one  to  read  at  the  usual  distance,  they  are  the  kind  to  be  employed  ; 
but  if  vision  is  still  indistinct,  try  a  higher  magnifying  power,  and  so  on  until  the  proper 
spectacles  are  found  ;  but  be  careful  not  to  use  a  higher  magnifying  power  than  is  rejilly 
necessary,  otherwise  the  evil  of  age  will  be  brought  on  prematurely. 

6119.  Persons  are  said  to  be  long-sighted  when  the  defect  is  owing  to  the  too  great  flat- 
ness of  the  eye,  which  is  occasionally  but  rarely  natural,  as  well  as  produced  by  age ;  the 

defect  relates  only  to  near  objects,  for  they  generally  see  objects  at  a  distance  as  well  as 
ever.  It  is  proper  to  begin  to  use  spectacles  as  soon  as  the  eyes  are  discovered  to  be 
defective  through  age,  and  some  injure  their  sight  by  avoiding  to  use  glasses  longer  than 
is  prudent.    The  first  sight,  or  lowest  magnifiers,  are  often  called  preservers. 

Short-sighted  peisons  are  those  whose  eyes  are  naturally  too  convex,  a  defect  which 
has  existed  from  their  childhood.  The  consequence  of  this  defect  is,  that  objects  at  a 
distance  cannot  be  perceived  distinctly,  although  they  see  near  objects  perfectly  well, 
and  indeed  better  than  other  persons,  for  eyes  of  this  kind  are  in  fact  of  themselves  mag- 

nifiers. But  so  deficient  is  their  sight  with  respect  to  distant  objects,  that  sometimes 
they  can  scarcely  discern  any  thing  clearly  across  a  street,  and  some  have  been  known 
never  to  have  observed  the  horizon  until  they  saw  it  through  glasses.  As  we  have 
observed  that  all  eyes  get  naturally  flatter  by  age,  time  will  correct  this  defect  wholly  or 
in  part  by  rendering  the  eyes  less  convex  ;  but  in  the  mean  time  to  do  the  same  by  means 
of  spectacles,  their  lenses  must  be  ground  very  differently  from  magnifiers — they  must  be 
concave  glasses,  ground  thinner  in  the  middle  than  at  the  edges,  as  at  c,  and  such  glasses 
diminish  objects  instead  of  magnifying  them.  Short-sighted  persons  require  these  glasses 
most  out  of  doors,  for  without  them  they  can  scarcely  recognise  their  friends.  Ordinary 
spectacles  with  two  glasses  are  by  much  the  most  convenient  and  best  for  the  eyes, 
whether  convex  or  concave  ;  but  single  lenses  of  either  kind  are  occasionally  useful,  as 
they  may  be  worn  fastened  to  a  riband,  and  may  often  be  used  more  expeditiously  than 
spectacles  that  require  to  be  kept  in  a  case :  but  the  habit  of  using  them  in  reading  is 
said  to  injure  the  sight.  Common  cheap  spectacles  sometimes  appear  to  answer  as  well 
as  those  which  cost  three  or  four  times  the  money  ;  but  very  cheap  glasses  are  not  to  be 
depended  upon  ;  they  are  sometimes  ground  irregularly  and  imperfectly,  and  then  they 
injure  the  eyes.  It  is  better,  therefore,  to  have  spectacles  from  a  respectable  optician,  who 
haH  a  character  to  maintain.  Spectacles  having  lenses  called  pebbles,  which  is  rock  crys- 

tal, are  not  liable  to  be  scratched  like  glass  ;  but  they  are  not  in  any  degree  better  than 
those  of  glass  for  vision  ;  and  if  care  be  taken  of  the  latter  they  do  just  as  well. 

CHAP.  V. 

HANDS  AND  FEET. 

G120.  So  much  care  is  now  bestowed  upon  the  hands  by  some  persons,  that  it  would  seem 

as  if  it  was  not  supposed. they  were  made  to  be  used;  nevertheless,  it  is  essential  in  good 

society  to  have  them  in  the  proper  condition.  When  any  sort  of  work  is  to.  be  done 

that  will  injui-e  them,  it  is  best  to  wear  gloves.    Farther  than  that,  and  washing  them 
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frequently  with  soap  and  water  and  a  soft  brush,  much  attention  is,  perhaps,  not  requisite. 
When  they  are  chapped  in  winter,  they  may  be  covered  with  one  of  the  pastes  mentioned 
among  the  receipts  for  pomades,  and  cold  cream  is  often  an  agreeable  remedy.  The 
nails  require  particular  care,  otherwise  they  are  apt  to  become  coarse  and  split.  The 
skin  at  the  root  is  disposed  to  grow  too  far  down,  and  when  it  does,  it  should  be  removed. 
Nails,  when  in  their  best  state,  have  so  much  transparency  that  the  colour  of  the  flesh 
beneath  is  seen  through,  and  they  have  a  fine  polish.  Nothing  is  more  unseemly  than 
not  to  clean  out  below  the  nails  regularly  every  morning,  and  they  should  be  kept 
properly  pared,  neither  too  long  nor  too  short. 

The  feet  require  equal  care.  They  should  be  frequently  washed;  and,  above  all 
things,  tight  shoes  should  be  avoided,  if  it  be  wished  to  keep  away  corns.  When  these, 
or  chilblains  occur,  the  directions  should  be  followed  that  are  given  in  Book  XXVI. 

The  toe  nails  are  best  cut  with  scissors  or  nail-nippers  :  in  paring  them  with  a  pen-knife 
elderly  persons  are  apt  to  wound  the  flesh,  which  to  them  is  sometimes  dangerous,  the 
circulation  in  the  extremities  being  so  feeble  that  mortification  is  occasionally  the 
consequence  of  a  slight  wound. 

CHAP.  VI. 

SHAVING. 

6121.  Various  have  been,  and  still  are,  the  customs  respecting  the  beard  among 
1  dificrent  nations.  Ancient  writers  have  made  honourable  mention  of  the  fine  beards  of 
;  antiquity.    Homer  describes  the  white  and  flowing  beards  of  Nestor  and  of  Priam,  and 
Strabo  relates  that  the  gymnosophists  of  India  were  solicitous  to  make  the  length  of  their 
beards  an  object  of  popular  veneration.    The  Romans  did  not  begin  to  shave  till  the  year 

'  of  Rome  454,  when  a  number  of  barbers  were  brought  into  Italy.  The  custom,  however, 
never  became  universal,  and  we  find  some  of  the  Roman  emperors  with,  and  others 
without,  this  ornament.    The  ancient  Germans  and  Franks  generally  wore  only  mus- 

■  tachios  ;  but  the  Normans  had  a  great  aversion  to  any  part  of  the  beard,  and  William 
the  Conqueror  found  some  difficulty  in  compelling  the  English  to  follow  their  example  in 
removing  the  whole  of  the  beard.  In  the  fourteenth  century  beards  were  again  in  fashion  ; 
but  towards  the  close  of  the  sixteenth  they  were  reduced  to  mustachios,  and,  by  degrees, 

:  afterwards  shaving  the  whole  face  became  general.  The  Russians  were  long  extremely 
tenacious  of  their  beards,  and  among  the  Turks  it  is  considered  infamous  to  have  it  cut 

oft'.  The  Jews  wear  a  beard  on  the  chin,  but  not  on  the  upper  lip,  and  they,  as  well  as the  Turks,  have  been  in  the  habit  of  anointing  and  perfuming  it.  Notwithstanding, 
however,  the  great  fondness  for  and  respect  very  generally  paid  to  the  beard,  there  are 
certainly  numerous  inconveniences  in  this  male  appendage,  and  modern  cleanliness  had 
banished  it  from  the  British  islands,  though  it  seems  of  late  to  be  much  inclined  to 
re-appear  amongst  us 

6122.  Every  oue  knows  how  desirable  it  is  to  shave  with  comfort,  and  to  do  this 
proper  apparatus  is  essential.  Previously  to  the  operation  of  using  the  razor,  the  face 
should  be  washed  with  lepid,  not  warm,  water,  and  a  good  lather  laid  on  with  a  proper 
brush  :  some  prefer  cold  water.  The  soap  is  to  be  rubbed  to  a  lather  in  a  soap-dish  or 
shaving-box ;  others  prefer  first  wetting  the  beard  and  rubbing  the  cake  of  soap  on  the 
face,  and  making  the  lather  with  the  brush  on  the  skin,  which  is  the  most  effectual  way 
when  the  beard  is  very  strong.  Instead  of  soap  some  use  shaving-paste,  which  may 
be  made  by  melting  together  one  drachm  each  of  almond  oil,  white  wax,  and  spermaceti ; 
beat  it  up  with  rose-water  and  a  square  of  Windsor  soap.  A  liquid  for  shaving  may  be 
made  by  dissolving  eight  ounces  of  Castile  soap  in  a  pint  of  spirits  of  wine. 

After  the  operation  the  face  ought  to  be  washed  with  cold  water,  and  the  razor  wiped 
dry,  either  with  a  cloth  or  piece  of  wash-leather  :  it  is  usually  dipped  into  hot  water 
prior  to  using  it ;  a  practice,  however,  not  always  necessary. 

6123.  A  good  pair,  or  set,  of  razors  is  essential,  and  the  safest  method  is  to  procure 
them  of  a  respectable  cutler  ;  not  but  that  many  common  and  cheap  razors  turn  out  very 
good,  for  the  value  of  the  material  is  little,  and  the  steel  made  in  the  way  of  ordinary 
manufacture  sometimes  happens  to  be  of  very  good  quality,  but  this  is  an  uncertainty. 

G124.  A  keen  edge  may  be  kept  on  the  razor  for  some  time  by  the  use  of  the  strop,  and 
some  recommend  stropping  it  every  time  after  it  has  been  used,  and  before  it  is  put  by. 
The  reddish  material  with  which  one  side  of  razor-strops  are  covered  is  a  preparation 
called  crocus  martis,  an  oxide  of  iron,  made  into  a  paste  with  hog's  lard  or  spermaceti 
ointment ;  the  other  side  of  the  strop  is  covered  with  fine  black  lead  and  lard.  There 
is  some  art  in  stropping  a  razor  well  ;  if  done  badly  the  edge  is  apt  to  be  rounded.  It  is 
Rouvenieut  to  keep  some  of  the  paste  in  a  box,  and  to  put  occasionally  a  little  upon  the 
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strop  by  spreading  it  with  a  knife  before  the  fire.  A  cylindrical  strop  has  lately  come 
into  use,  and  appears  to  be  an  improvement,  as  there  are  no  edges.  There  is  also  a 
proper  mode  of  using  the  razor,  which  is  not  intended  to  cut  as  a  direct  cutting 
instrument  by  a  movement  similar  to  scraping,  but  by  the  same  movement  as  a  mower 
uses  in  cutting  hay  with  the  scythe. 

6125.  Setting  a  razor,  or  giving  it  a  keen  edge,  after  having  been  dulled  by  use,  and 
when  the  strop  is  found  insufficient,  is  generally  performed  on  a  stone  called  a  hone ;  but 
the  exquisite  edge  given  by  cutlers  can  rarely  be  produced  by  those  persons  who  are  not 
in  the  habit  of  setting,  from  a  want  of  skill  and  sleight  of  hand,  which  long  and  constant 
practice  only  can  give  in  perfection.  Various  contrivances  have  teen  made  to  assist  the 
inexperienced  operator. 

6126.  A  hone  has  been  invented  by  Mr.  Fayrer  of  Penionville,  which  is  or  a  novel  kind.  It  consists  of  a 
plate  of  brass  about  an  inch  wide,  on  which  is  put  oil  and  some  fine  powder  of  oil-stone,  or  of  water  of 
Ayistone.  The  hone  is  swung  on  pivots,  in  consequence  of  which  the  surface  always  applies  itself  evenly 
along  the  edge  of  the  razor,  in  whatever  direction  the  pressure  of  the  hand  is  made  that  holds  tlie  tool. 

6127.  The  fot/ouiin^  contrivance  fur  sharpening  razors  is  given  in  the  Journal  of  the  Royal  Institution  by 
Mr.  Kniglit,  president  of  the  Horticultural  Society :  —  "  The  instrument  consists  of  a  cylindrical  bar  of  cast steel,  three  inches  long  without  its  handle,  and  about  one-third  of  an  incli  in  diameter.  It  is  rendered  as 
smooth  !is  it  can  readily  be  made  with  sand,  or,  more  properly,  glass  paper,  applied  longitudinally,  and  it  is 
then  made  perfectly  hard.  Before  ic  is  used,  it  must  be  well  cleaned,  but  not  brightly  polished,  and  its 
surface  must  be  smeared  over  with  a  mixture  of  oil  ,ind  the  charcoal  of  wheat  straw,  which  necessarily  con- 

tains much  siliceous  earth  in  a  very  finely-reduced  state.  In  setting  a  razor  (observes  Mr.  K.),  it  is  my 
practice  to  bring  its  edge  (which  must  not  have  been  previously  rounded  by  the  oper.ition  of  a  strop)  into 
contact  with  the  surface  of  the  bar  at  a  greater  or  less,  but  always  at  a  very  acute  angle,  by  raising  the  back 
of  the  razor  more  or  less,  proportionate  to  the  strength  which  I  wish  to  give  to  the  edge  ;  and  I  move  the  razor 
in  a  succession  of  small  circles  from  heel  to  point,  and  back  again,  without  any  more  pressure  than  the 
weight  of  the  blade  gives  till  my  object  is  attained.  If  the  razor  has  been  properly  ground  and  prepared,  a  very 
fine  edge  will  be  given  in  a  few  seconds  ;  and  it  may  be  renewed  again,  during  a  very  long  period,  wholly 
l)y  the  same  means.  I  have  had  the  same  razor,  by  way  of  experiment,  in  constant  use  during  more  than 
two  years  and  a  half,  and  no  visible  portion  of  its  metal  has  within  that  period  been  worn  away,  though  the 
edge  has  remained  as  fine  as  I  conceive  possible,  and  1  have  never  at  any  one  time  spent  a  quarter  of  a 
nihiute  in  setting  it.  The  excessive  smoothness  of  the  edge  of  razors  thus  set  led  me  to  fear  that  it  would 
be  indolent,  comparatively  with  the  serrated  edge  given  by  the  strop;  but  this  has  not  in  any  degree 
occurred,  and  therefore  I  conceive  it  to  be  of  a  kind  admirably  adapted  for  surgical  purposes,  particularly  as 
any  degree  of  strength  may  be  given  with  great  precision.  Before  using  a  razor  after  it  has  been  set,  I 
simply  cle.in  it  on  the  palm  of  my  hand,  and  w.arra  it  by  dipping  it  into  warm  water  ;  but  I  think  the  instru- 

ment recommended  operates  best  when  the  temperature  of  the  blade  has  been  previously  raised  by  the  aid  of 
warm  water."  The  handles  of  the  best  razors  are  made  of  ivory.  The  greatest  number  of  common  razors 
have  their  handles  of  horn  dyed  black  and  pressed  ;  others  are  mottled  to  imitate  tortoise-shell. 

CHAP.  vn. 

SOAPS  FOK  THE  SKIN. 

6128.  For  the  general  theory  of  the  action  of  soap,  and  of  the  manufacture  of  the 

common  kinds,  we  refer  the  reader  to  Book  XXII.  on  "  the  Laundry."  But  it  will  be 
necessary  here,  in  describing  those  kinds  that  are  used  for  cleansing  the  skin,  to  point  out 
the  way  in  which  that  effect  is  produced;  and  for  this  purpose  we  cannot  avoid  repeating 
some  facts  that  we  have  already  mentioned.  The  union  of  alkali  and  oil  forms  soap ; 

and  though  oil  is  not  soluble  in  or  miscible  with  water,  soap  is  perfectly  so.  The  skin  is 
covered  with  an  infinity  of  very  minute  pores,  through  which  exudes  constantly  a  per- 

spirable matter,  partly  of  an  oily  nature,  and  which  keeps  it  in  a  soft  state.  To  this  matter, 
the  dusty  particles  with  which  we  are  continually  coming  in  contact  adhere,  and  fiD  up 
the  pores  of  the  skin,  or  cover  it  partly  with  a  coat  of  dirt.  To  remove  this  oily  or  greasy 
matter,  we  require  only  to  add  to  it  alkali,  which  would  form  a  soap  ;  and  as  we  stated 

soap  to  be  soluble,  this  newly-formed  soap  on  the  skin  might  be  easily  removed  with  the 
dirt  adhering  to  it  by  washing  with  water  alone.  But  alkali  by  itself,  such  as  pearlash 

or  soda,  woiild,  by  its  causticity,  injure  the  texture  of  the  skin,  and  if  employed  frequently 
would  produce  disease,  such  as  red  excoriations,  blotches,  and  eruptions.  But  in  common 

soap  the  greater  part  of  the  alkali  is  already  combined  with  oil,  and  therefore  the  only  portion 
of  it  that  can  act  upon  the  skin  in  the  way  we  have  described  is  that  which  the  soap  may 

possess  more  than  is  sufficient  to  neutralise  the  oil  in  it.  From  this  it  is  evident,  that  the 

more  alkali  soap  has  the  stronger  it  wiU  be,  or  the  more  detergent,  but  then  also  it  will 

be  the  most  apt  to  injure  the  skin.  It  is  of  some  importance,  therefore,  with  a  Anew  to 

keep  the  hands  in  good  order,  that  the  proper  sort  of  soap  should  be  used.  The  hands 

of  some  persons  are  apt  to  be  too  dry,  and  require  softening  by  the  use  of  ointments  or 

pastes,  while  others  have  their  hands  too  moist.  For  these  it  is  requisite  to  use  soaps  of 

different  qualities.  For  the  toilet  soaps,  some  perfume  is  generally  added  ;  they  are  also 
frequently  coloured  in  various  ways.  ,■      -i     j  „j„ 

6129  T/ie  moxt  beautiful  soap  is  the  fine  white  soap  prepared  from  olive  oil  and  soda, 

extracted  from  the  best  barilla,  which  is  manufactured  largely  in  the  countries  ̂ j^hfre  the 

olive  grows,  particularly  the  south  of  France,  for  which  MarseiUes  is  the  most  ce
lebrated; 
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iialso  some  parts  of  Italy  and  Tripoli.  Tliis  soap  is  sometimes  artificially  marbled  or 
"Streaked  with  red  and  blue  veins ;  and  the  marbled  soap  is  harder  than  the  white, 

rrequiring  to  be  drier  to  take  the  marbling. 
6130.  Windsor  soap  is  the  kind  most  generally  used  by  men  for  the  toilet.  The  best 

i  is  made  of  one  part  olive  oil  to  every  nine  parts  tallow,  and  the  more  common  of  tallow 

I  ouly  ;  these  are  united  to  barilla,  and  cented  by  oil  of  carraway,  oil  of  anise,  or  some 
I  other  perfume.    It  is  made  white  and  brown. 

Curd  soap  consists,  according  to  Dr.  Ure's  analysis,  of  52  parts  fat,  6  soda,  and  42 
'water,  in  100  parts  ;  nine-tenths  of  the  fat  is  tallow. 

6131.  An  almost  infinite  variety  of  soaps  have  been  made  by  perfumers,  every  one 
I  recommending  his  own ;  but  the  basis  of  them  all  is  good  soap  of  the  ordinary  kinds, 
t  either  soft  or  hard,  which  they  re-melt  and  mix  with  various  perfumes.  The  soaps  are 

rreduced  to  thin  shavings,  and  these  are  put  into  a  copper  pan  in  a  water-bath.  If  the 
^  soaps  are  new,  they  will  melt  on  the  application  of  heat ;  but  if  they  are  old,  a  little  water 
i  is  added.  When  the  fusion  is  complete,  some  perfume,  and,  if  required,  some  colour,  is 
;  added,  and  the  soap  is  poured  into  moulds.  Formerly  many  foreign  soaps  were  imported, 
:  and  many  counterfeit  soaps  were  sold  under  their  names,  as  Joppa  soap,  Smyrna,  Jeru- 
ssalem,  Genoa,  Venice,  Marseilles,  Gallipoli  soaps.  At  present  these  have  mostly  given 
\way  to  our  English  soaps.  The  following  is  the  composition  of  some  of  the  perfumed 
■  soaps  :  — 

Cinnamon  soap.  —  30  pounds  of  good  tallow  soap,  20  ditto  of  palm  oil  soap  ;  perfumed 
iwith  7  ounces  of  essence  of  cinnamon,  1^  ditto  of  sassafras,  1^  ditto  bergamot ;  colour, 
1  pound  yellow  ochre. 

Orange-flower  soap.  —  30  pounds  good  tallow  soap,  20  ditto  palm  oil  soap  ;  perfumed 
'with  7i  ounces  essence  of  Portugal,  7i  ditto  amber;  colour,  9^  ounces  of  some  yellow 
:  green  pigment,  and  red  lead. 

Alicsk  soap.  —  30  pounds  good  tallow  soap,  20  ditto  palm  oil  soap  ;  perfumed  with  4^ 
1  ounces  powder  of  cloves,  pale  roses,  gilliflower,  essence  of  bergamot,  and  essence  of 
1  musk,  each  3^  ounces  ;  colour,  Spanish  brown. 

Bitter  almond  soap.  — 50  pounds  best  white  soap,  10  ounces  essence  of  bitter  almonds. 
Soap  a  la  rose.  —  30  pounds  olive  oil  soap,  20  of  good  tallow  soap  ;  perfumed  with  3 

V  ounces  essence  of  roses,  1  ditto  cloves,  1  ditto  cinnamon,  2J  ditto  bergamot. 
Soap  au  bouquet.  —  30  pounds  good  tallow  soap  ;  perfumed  with  4  ounces  bergamot, 

1  ounce  each  of  oil  of  cloves,  sassafras,  thyme,  and  neroli ;  colour,  brown  ochre. 
Naples  soap  is  a  strong  soft  soap,  scented  ;  it  comes  to  us  in  pots. 
Tlie  best  Castile  soap  comes  from  Spain,  and  sometimes  it  is  imported  from  Marseilles. 

It  is  used  medicinally  ;  but  a  great  deal  is  made  in  this  country  by  pouring  the  best  white 
r  soap  into  moulds,  and  giving  the  marbled  appearance  by  some  solution  of  sulphate  of  iron 
i  in  water. 

Transparent  soap  is  considered  by  some  as  an  elegant  variety :  it  is  made  by 
'  dissolving  Windsor  soap  in  spirits  of  wine,  cutting  the  soap  in  slices,  putting  them  into 
,  a  large  phial  with  a  sufficient  quantity  of  the  spirit,  and  letting  it  remain  before  the  fi^re 
:  till  the  whole  is  dissolved,  using  no  more  spirit  than  is  just  necessary.     When  this 
■  solution  is  poured  into  a  mould,  it  becomes  solid  in  cooling  and  retains  its  transparency. 

'  There  is  no  particular  advantage  in  using  it ;  on  the  contrary,  it  is  seldom  so  good  as '  ordinary  soap,  and  is  apt  to  spoil. 
Palm  soap  is  made  with  palm  oil  and  soda :  it  has  a  smell  peculiar  to  itself,  which  is  not 

1  liked  by  every  one. 
Soap  balls,  or  wash  balls  for  washing  the  hands  are  made  of  various  colours,  by 

■  simply  cutting  white  soap  into  small  pieces,  rolling  them  in  vermilion,  blue,  or  other 
.  colour,  and  squeezing  them  together  into  balls.    They  are  scented  with  various  perfumes  ; 
■  but  they  are  at  present  little  used. 

Soft  toilet  soaps  are  generally  made  of  hog's  lard  and  alkali,  and  are  in  great  request 
:  for  shaving. 

Pearl  soft  soap  is  an  elegant  soap  of  this  kind  ;  it  is  also  called  almond  cream. 
6132.  Milk  of  roses  is  a  saponaceous  liquid,  formed  by  mixing  the  liquid  obtained  by  ex- 

I  posing  potash  to  the  air  with  rose-water,  and  then  adding  to  this  oil  of  almonds,  till  the 
1  mixture  becomes  milky  without  being  greasy.    It  may  be  doubted  whether  any  perfume 
or  other  addition  to  soap  can  improve  it  in  its  most  important  use.  If  there  is  too  much 

:  alkali  in  the  soap,  that  is,  if  it  be  too  strong,  it  will  make  the  skin  rough.  Perhaps 
:  nothing  exceeds  good  Windsor  soap. 

Some  prefer  oatmeal  to  soap  for  washing  the  hands  ;  it  is  certainly  less  likely  to  injure 
'  the  skin. 

6133.  Freckles  and  pimples.  —  We  abstain  from  giving  any  of  the  very  numerous 
1  receipts  for  removing  these,  although  they  are  common  in  books  that  ti'cat  of  cosmetics, 
'  because  we  consider  many  of  the  applications  useless  and  absurd,  and  some  highly  dan- 

gerous. Freckles  are  the  result  when  certain  persons  have  been  much  exposed  to  the  sun ; 
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there  is  generally  a  constitutional  liability  to  this  defect,  for  which  the  only  safe  apd  sure  "f; 
remedy  is  to  guard  the  face  by  a  veil  or  parasol  :  with  respect  to  pimples,  we  consider  ! . 
that  no  applications  should  be  made  without  medical  advice,  since  incalculable  mischief  f  \ 

may  be  done  by  employing  the  nostrums  that  are  usually  recommended,  some  of  which  ̂ ' are  dangerous,  being  repellents  which  drive  inwardly  what  nature  is  endeavouring  to 
throw  out.  We  refer  the  reader  to  the  medical  part  of  this  work  in  Book  XXVL  for 
advice  on  this  subject. 

  ^  la: 

is 

CHAP.  vin. 

COSMETICS. 

r- 

6134.  General  observations. — The  desire  of  being  agreeable  has,  no  doubt,  led  to  the 
invention  of  cosmetics.  Under  this  term  are  usually  comprehended  aU  the  expedients 
invented  to  soften  the  skin,  to  maintain  its  transparency,  lustre,  and  freshness,  to  ̂ ve 
colour  to  the  complexion,  to  prevent  or  elFace  wrinkles,  to  whiten  and  clean  the  teeth,  to  E 
stain  the  hair  and  eyebrows  ;  and,  in  short,  to  improve  the  appearance  of  the  face  and 
hands.  !ii 

6135.  The  term  is  derived  from  the  Greek  Koafitiv,  to  adorn  ;  the  Greek  ladies,  we  are  /' 
told,  studied  much  the  use  of  cosmetics,  as  the  women  of  the  East  do  at  the  present  day ;  \'> 
hence,  we  see  frequently  advertised  various  nostrums  under  the  title  of  Circassian  bloom,  'o 
&c.    When  we  consider  the  anatomical  structure  of  the  skin,  and  how  easily  it  absorbs  « 
substances  applied  to  it,  it  is  evident  how  careful  we  should  be  not  to  use  any  deleterious  ■> 
materials  for  the  face  and  hands,  and  that  we  should  know  accurately  the  nature  and 
composition  of  all  substances  recommended  by  perfumers.     The  intimate  connexion 
between  the  functions  of  the  skin  and  those  of  the  stomach  were  not  so  well  imderstood 
formerly  as  they  are  in  the  present  day ;  and  hence  many  practices  were  resorted  to  in 
the  use  of  cosmetics  that  are  now  known  to  be  very  improper.  Nevertheless  all  cosmetics 
are  not  to  be  condemned  equally  :  some  are  perhaps  harmless,  and  others  are  occasionally 
useful.    We  shall  illustrate  this  by  a  few  general  remarks.    Of  paints  for  the  face,  which 
are  occasionally  employed,  some,  as  we  shall  show,  are  highly  dangerous  ;  and  those 
which  are  not  so  have  an  injurious  effect,  if  used  constantly,  in  stopping  up  or  clogging 
the  pores  of  the  skin.    Those  cosmetics  which  owe  their  efficacy  to  vinegar  and  alum,  or 
any  other  acids  and  astringents,  are  often  for  a  time  efficacious,  giving  a  firmness  and 
lustre  to  the  skin ;  but  this  effect  is  merely  temporary,  for  they  in  time  alter  its  tex- 

ture, dry  it,  and  produce  premature  wrinkles  —  they  are  therefore  better  avoided.  Mn- 
cilaginous  cosmetics,  such  as  barley  water,  oatmeal,  &c.,  have  not  this  inconvenience ; 
they  render  the  skin  more  supple,  softer,  and  more  polished.    Pastes  and  ointments 
sometimes  produce  good  effects  in  certain  states  of  the  skin.    They  are  generally  laid 
on  the  face  or  hands,  and  remain  on  all  night,  contributing  to  restore  the  suppleness  and 
elasticity  of  the  skin  ;  but  the  fatty  substances  that  form  their  bases  ought  to  be  well 
purified.  Some  consider  the  wax  that  sometimes  enters  into  the  composition  as  too  dry- 

ing and  irritating,  and  recommend  fresh  cream  as  better.  As  a  general  rule,  it  is  prudent 
to  avoid  the  use  of  all  cosmetics  the  composition  of  which  is  a  secret  or  unknown,  which 
will  of  course  exclude  all  those  which  are  advertised  with  high-sounding  names.  Some 
of  these  produce  astonishing  effects  at  first,  but  ultimately  ruin  the  skin,  destroying  its 
natural  functions,  and  consequently  seriously  injuring  health. 

6136.  AU  medical  men  teach  that  the  best  way  of  improving  the  skin  is  to  improve  the 

health  generally  by  temperate  living  and  moderate  exercise,  and  this  will  be  evident  by  con- 
sidering its  structure.  It  is  well  known  that  the  skin  consists  of  the  outer  or  scarf  skin, 

called  by  anatomists  the  cuticle  or  epidermis,  and  the  inner  or  true  skin,  named  dermis. 
The  first  is  a  verv  thin  membrane,  transparent,  and  without  blood-vessels  ;  it  has  no 
nerves,  consequently  no  sensation,  and  may  be  pared  or  cut  with  a  knife  without  any 
pain  ;  it  is  that  which  rises  in  blisters.  The  true  skin  beneath  is  much  thicker,  and  is 

entirely  filled  with  nerves,  and  the  extremities  of  an  infinity  of  minute  blood-vessels,  by 
which  the  blood  which  comes  from  the  heart  to  the  skin  returns  back  again,  the  turn  in  the 

circulation  being  at  the  surface.  That  these  nerves  and  vessels  are  excessively  numerous 
is  shown  by  the  prick  of  a  needle  in  any  part  giving  pain,  and  by  the  blood  which 
issues  from  some  very  minute  vessel  having  been  pierced.  The  change  in  a  large  portion 
of  the  circulation  taking  place,  as  we  have  stated,  in  the  skin,  it  is  obvious  that  whatever 
impedfs  in  anj'  degree  the  healthy  action  of  this  organ  must  aflFect  the  whole  system,  as 
far  as  the  circulation  is  concerned  ;  and  it  is  to  preserve  its  most  important  functions  that 

the  use  of  the  bath,  friction,  and  similar  processes,  are  resorted  to.  These  minute  blood- 
vessels approach  very  near  to  the  surface  of  the  skin,  and  the  cutis  being  transparent. 
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they  "-ive  the  flesh  colour,  -which  is  more  ruddy  in  some  places  than  others,  as  upon  the 
01106145,  from  their  greater  size  or  number  in  that  part  ;  and  the  want  of  healthy  action 
in  these  vessels  is  indicated  by  paleness  of  complexion.  In  the  skin  there  are  likewise 

innumerable  minute  pores,  by  which  the  insensible  perspiration  exudes. 

Paints  for  the  Face. 

6137.  Since  this  species  of  decoration,  once  so  general,  is  now  almost  out  of  fashion,  it  is 

unnecessary  for  us  to  inveigh  agamst  it :  whether  there  are  not  cases  where  the  practice 

may  stiU  be  allowable,  we  shaU  not  determine,  but  proceed  to  point  out  the  materials 

that  are  usually  employed,  with  cautions  against  such  as  are  deleterious. 
6138.  Pearl  white  is  a  preparation  of  bismuth,  which  is  sold  under  that  name,  but  which 

is  extremely  injurious  to  the  skin.  It  is  also  liable  to  turn  black  if  exposed  to  the  fumes 

of  sulphur,  or  the  sulphuretted  hydrogen  of  certain  mineral  waters,  such  as  the  Harrow- 

gate.  On  this  subject  an  anecdote  is  told.  A  lady  thus  painted  was  sitting  in  a  lecture- 
room,  where  water  impregnated  with  sulphuretted  hydrogen  was  handed  round  for  the 
examination  of  its  odour.  On  smelling  the  liquid,  the  lady  became  black  in  the  face. 

Every  person  was  of  course  alarmed  at  the  change,  till  the  lecturer  explained  the  cause 
of  the  accident.    The  lady  received  no  serious  injury,  but  had  a  salutary  lesson. 

6139.  Ceruse,  a  white  paint,  was  formerly  much  used,  but  now  it  is  never  employed, 

from  its  dangerous  properties  being  known.  It  is  a  carbonate  of  lead,  and  the  same  as 
Jiake  while  or  the  jvhite  lead  used  by  painters.  It  is  poisonous,  and  extremely  pernicious 
to  health  when  put  on  the  skin  ;  it  is  also  liable,  when  exposed  to  sulphuretted  hydrogen, 
to  turn  black,  and,  of  course,  to  produce  lamentable  accidents.  It  ought  to  be  entirely 
excluded  from  the  toilette.  As  an  instance  of  ceruse  turning  black,  as  well  as  pearl 

white,  may  be  mentioned,  that  in  a  receipt  for  changing  the  hair  to  black,  it  is  directed 
to  mix  this  with  the  pomatum. 

6140.  Pearl  powder  is  the  name  of  a  cosmetic  that  was  formerly  much  in  request  ;  and 
from  its  name  it  ought  to  consist  of  pearls  ground  to  powder  ;  but  this  would  evidently 
be  too  expensive  for  common  use.  It  is,  we  believe,  made  of  Briangon  or  French  chalk 
powdered  fine,  and  perhaps  mixed  with  pearl  white,  or  bismuth  ;  and  if  the  latter  is  added 
it  will  be  liable  to  turn  black.  — (See  "  Pearl  White.")  The  French  chalk  alone  is harmless. 

6141.  Carmine  is  a  well-known  red  paint,  prepared  by  precipitating  the  colouring 
matter  of  cochineal  upon  alumina,  and  is  perfectly  harmless  if  genuine.  Different  quali- 

ties of  carmine  are  sold  in  the  shops,  distinguished  by  numbers,  and  having,  various  prices. 
As  the  manufacture  is  in  few  hands,  it  is  kept  secret,  and  it  is  not  well  known  what  are 
the  causes  of  these  differences  of  colour ;  but  they  are  supposed  to  be  owing  either  to  the 
greater  quantity  of  alumina,  or  an  adulteration  by  vermiUon.  The  latter  is  a  poisonous 
substance,  a  preparation  of  mercury  and  sulphur,  that  ought  in  every  form  to  be  entirely 
excluded  from  the  toilet. 

6142.  Cochineal  is  the  red  juice  of  an  insect  peculiar  to  Brazil,  the  Caccus  Cacti,  and 
carmine  is  prepared  from  it  in  the  following  manner  :  —  Boil  1  lb.  of  cochineal  powdered 
and  6  oz.  of  alum  in  40  lb.  of  water;  strain  the  decoction  ;  add  3SS.  of  chloride  of  tin, 

called  dyers'  spirit ;  and  after  the  carmine  has  precipitated  and  settled,  decant  the  liquid, 
and  dry  the  carmine  in  a  gentle  heat. 

6143.  Rouge  is  a  well-known  red  paint  for  the  face,  so  named  from  the  French  word 
for  red.  There  are  several  kinds  of  rouge,  but  they  are  all  composed  of  some  vegetable 
colour,  and  talc  or  powdered  French  chalk.  The  most  common  kind  of  rouge  is  produced 
from  the  colouring  matter  of  the  safHower  {Curthamus  tinctorins).  The  flowers  are  di- 

gested in  a  weak  solution  of  carbonate  of  soda,  which  extracts  the  colour  ;  and  to  preci- 
pitate this  in  the  form  of  a  fine  powder,  lemon-juice  or  pure  vinegar  is  added :  but,  pre- 

viously, some  fine  carded  cotton  wool  is  put  into  the  vessel  for  the  colour  to  be  preci- 
pitated upon.  The  cotton  is  then  washed  in  cold  water,  to  separate  some  yellow 

colouring  particles,  and  a  fresh  solution  of  carbonate  of  soda  is  poured  upon  it  to  take  up 
the  colour,  now  of  a  pure  red.  The  colour  is  then  precipitated  again,  by  more  acid,  upon 
a  layer  of  finely-powdered  talc  ;  and  afterwards  it  must  be  triturated  with  a  few  drops 
of  olive-oil  to  give  it  smoothness  and  fatness.  The  fineness  of  the  talc,  and  the  propor- 

tions of  the  colouring  matter,  occasion  the  difference  in  the  price  of  the  article. 
6144.  Another  kind  of  rouge  is  made  by  reducing  French  chalk  to  a  fine  powder,  and 

triturating  it  in  a  mortar  with  carmine.  As  some  makers  of  rouge  sometimes  add  ver- 
milion to  the  carmine  by  way  of  adulteration,  it  will  be  well  to  apply  a  chemical  test  for 

that,  as  it  is  dangerous :  if  there  be  any  considerable  quantity,  the  weight  will  discover 
the  adulteration,  vermilion  being  a  very  heavy  substance.  Those  who  wish  to  make 
their  own  rouge  may  easily  rub  the  Brian9on  or  French  chalk  in  a  mortar  with  good 
carmine. 

6145.  An  inferior  rouge  is  made  by  employing  the  colouring  matter  of  Brazil  wood 
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or  sandal  wood.  It  is  difficult  to  distinguish  these  among  the  specimens  kept  in  shops ; 
and  the  vendors  themselves  only  know  the  articles  by  the  beauty  of  the  colour,  and  the 
prices.  It  requires  different  tints  to  suit  different  complexions ;  and  trial  alone  can 
determine  which  ought  to  be  preferred,  if  any  should  be  used. 

6146.  Portuguese  dishes  or  rouge  dishes  are  small  dishes  containing  paint  of  a  very  pale 
pink  hue,  said  to  be  a  beautiful  application ;  but  what  is  made  in  London  is  of  a  dirty 
colour.    The  genuine  dishes  are  rough  on  the  outside. 

6147.  Chinese  wool  contains  a  very  lovely  colour;  but  an  inferior  kind  is  generally 
mixed  in  a  parcel  with  the  best.    The  colour  is  very  fugitive. 

6148.  Spanish  wool.  —  Of  this  there  are  several  sorts.  The  best  comes  from  Spain :  an inferior  kind  is  made  here.    The  colour  is  from  cochineal. 

6149.  Chinese  boxes  of  colours. — Little  japanned  boxes  are  sometimes  brought  from 
China,  containing  materials  for  adorning  the  face — black  for  the  eye-brows  ;  red  for  the 
face  ;  and  a  white  powder,  said  to  be  real  pearl  powder. 

6150.  With  respect  to  red  paints,  vegetable  reds  alone  are  safe  to  use  ;  they  are  dyeing 
substances,  and  are  harmless  ;  such  as  those  made  from  cochineal,  safflower,  carthamus, 
sandal  wood,  and  Brazil  wood  :  but  the  mineral  reds,  such  as  minium  or  red  lead,  and 
vermilion  or  cinnabar  (a  sulphuret  of  mercury),  are  poisonous,  and  ought  to  be  entirely 
excluded  from  the  toilet,  together  with  every  composition  into  which  they  enter  as  an 
ingredient.  All  these  metallic  preparations,  and  also  ceruse  or  white  lead,  destroy  the 
texture  of  the  skin,  cause  wi'inkles,  and  compel  those  who  begin  their  use  to  continue  the 
practice,  although  dangerous.  The  consequence  of  this  is  nervous  affections,  and  perhaps 
palsy. 

CHAP.  IX. 

SUBSTANCES  USED  AS  PEKfUMES. 

6151.  The  use  of  perfumes  is  of  eastern  origin.  They  were  much  used  among  the 
Hebrews  and  Persians,  and  likewise  among  the  Greeks  and  Romans-  In  eastern  coun- 

tries, at  present,  it  is  the  custom  to  compliment  distinguished  guests  by  sprinkling  them 
with  rose  and  other  sweet-scented  waters  ;  and  to  burn  incense,  aloes  wood,  and  other 
perfumes  in  silver  censers  ;  or  to  tlirow  them  on  a  tripod  with  burning  coals  ;  and  this  is 
sometimes  done  as  a  sign  that  it  is  time  for  strangers  to  take  leave. 

As  the  nervous  system  is  strongly  affected  by  the  volatile  drugs  made  use  of  as  per- 
fumes, medical  men  now  condemn  their  general  use  as  prejudicial  to  health ;  and  they 

are  among  us  limited  to  particular  occasions,  or  to  be  employed  in  dress. 
6152.  The  substances  used  as  perfumes  consist  of  aromatic  gums,  resins,  and  balsams; 

aromatic  leaves,  flowers,  fruits,  and  roots  of  plants,  or  woods  ;  also  animal  perfumes  :  and 
the  art  of  the  perfumer  is  the  preparation  of  various  products  from  them,  as  pomades, 
essential  oils  or  essences,  distilled  waters,  pastes,  pastiles,  &c.  We  shaU  first  describe  the 
substances  themselves  from  which  these  are  prepared. 

Sect  I. 

GUMS  AND  BALSAMS. 

6153.  Frankincense,  sometimes  called  oUbanum,  though  the  last  is  somewhat  different, 
is  the  incense  used  in  Roman  Catholic  churches,  and  was  used  for  the  same  purpose  by 
the  ancient  Egyptians  and  Israelites.  It  is  a  gura-resiu  that  distils  from  a  tree,  the  Juni- 
pcra  Lycia.  The  best  comes  from  Syria  and  Arabia.  It  is  in  pale  yellow  drops  like 
mastic,  and  when  laid  upon  coals  or  red-hot  iron  it  gives  out  a  sweet-smelling  odour.  It 
is  employed  in  pastiles.  but  is  very  liable  to  be  adulterated  with  turpentines. 

6154.  Myrrh,  an  ingredient  in  many  tooth-powders,  is  a  gum-resin  that  exudes  from  a 
small  scrubby  tree  that  grows  in  Arabia  Felix,  the  Balsamodendra  Myrrha. 

6155.  Gum  Benjamin,  or  benzoin,  is  a  resin  extracted  from  a  tree  called  Styrax  benzoin, 
which  grows  in  Siam  and  the  Indian  islands,  Java,  Sumatra,  &c.  It  has  an  agreeable 
smell,  somewhat  like  vanilla.  It  is  much  used  in  fumigating  pastiles,  and  in  certain 
varnishes  which  exhale  an  agreeable  odour  when  heated  by  the  hand.  It  is  the  perfume 
used  in  court  plaister  and  in  perfumed  sealing-wax. 

6156.  Storax  is  a  gum-resin  that  exudes  from  a  tree  called  Styrax  officinale  that  grows 
in  countries  bordering  on  the  Mediterranean,  and  likewise  in  America  and  India.  It  is  a 

valuable  perfume  for  some  purposes,  resembling  benzoin,  of  which  it  contains  1  -4  per 
cent.  Genuine  storax  is  very  difficult  to  procure  ;  what  is  usually  had  is  an  inferior  kind 
that  comes  from  Holland. 
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6157.  Balsam  of  Peru  is  a  resin  used  in  perfumery,  and  is  obtained  by  making  incisions 

in  a  tree  which  grows  in  Peru  and  Mexico  {Myroxyhn  Cerifcruvi),  or  by  evaporating  a 
decoction  of  its  branches  and  barli.  It  is  brown,  and  of  the  consistence  of  turpentine,  has 
an  acrid  bitter  taste,  but  an  agreeable  colour.  It  is  high  priced,  and  consequently  often 
adulterated.    It  contains  a  portion  of  benzoic  acid. 

6158.  Balsam  of  Gilead  is  a  turpentine,  not  a  balsam  :  it  is  a  perfume  much  esteemed 

by  the  Turkish  ladies,  but  scarcely  known  here.  It  is  obtained  from  a  tree,  the  Amyris 
Gileadensis,  a  native  of  Abyssinia ;  but  the  balsam  is  generally  procured  from  Gilead  in 
Judea,  whence  the  name. 

6159.  Gum  elemi  is  a  gum-resin  procured  by  incision  from  Amyris  elemifera;  yields  a 
sweet  odour  when  burnt. 

6160.  Labdanum  is  an  unctuous  resin,  of  an  agreeable  odour,  found  upon  a  plant 
{Cystus  creticus)  which  grows  in  Candia  and  Syria.  The  genuine  sort  is  rare,  very 
heavy,  and  light  brown  ;  the  impure  kind  is  generally  darker. 

6161.  Dragon's  blood  is  used  in  tooth  powders.  It  is  obtained  by  macerating  and 
steaming  the  fruit  of  the  Calamus  draco.    It  is  in  round  masses  of  a  brownish  red. 

6162.  Gum  copal  is  a  resin  which  exudes  from  two  trees,  of  which  one  grows  in  India 
and  the  other  in  America.    It  is  used  in  pastiles. 

Sect.  II. 

AROMATIC  LEAVES,  FLOWERS,  ROOTS,  AND  VFOODS. 

6163.  Orange  flowers  cannot  be  had  in  sufficient  quantity  in  this  country,  but  are 
abundant  in  the  south  of  Europe,  and  are  also  procured  in  tolerable  quantity  in  the  vicinity 
of  Paris,  where  they  are  collected  every  morning  from  private  and  public  establishments. 
They  should  be  made  use  of  immediately  they  are  gathered  from  the  tree,  as  they  very 
soon  lose  their  fine  odour. 

6164.  Rose  leaves.  —  The  flowers  of  the  damask  and  the  red  rose  yield  a  strong 
perfume,  either  dried  or  by  distillation.  They  should  be  gathered  in  dry  weather ;  and 
if  they  are  to  be  salted  for  winter  use,  this  should  be  done  as  soon  as  possible  after  they 
are  picked  from  the  stalks. 

6165.  Lavender  flowers.  —  These  are  used  for  making  oil  of  lavender,  and  lavender 
water.  They  should  be  gathered  dry,  and  kept  in  paper  bags  ;  if  put  into  boxes  they  are 
apt  to  heat  and  spoil.    Their  use,  put  among  linen,  is  well  known. 

6166.  Jessamine  flowers  are  abundant  only  in  warmer  climates  than  ours  :  the  odour  of 
what  grows  here  is  sweet,  but  not  powerful.  They  are  so  delicate  that  they  will  not  bear 
the  heat  of  distillation ;  and  their  perfume  is  collected  by  means  of  wool  in  the  manner 

described  under  "  Still  Room."    They  do  not  preserve  their  perfume  long  when  dried. 
6167.  Violet  floivers.  —  The  same  observations  apply  to  violets  as  to  jessamine. 
6168.  Rosemary.  —  The  leaves  and  flowers  are  used  in  making  Hungary  water  and  oil 

of  rosemary.    Young  plants  produce  the  best  flowers. 
6169.  Marjoram,  lemon-thyme,  and  basil  should  be  preserved  as  lavender. 
6170.  Myrtle  leaves  and  peach  leaves  are  used  in  herb  snufF. 
6171.  Tonka  bean,  properly  Tonquin  bean,  is  used  here  to  perfume  snuiF;  but  in  the 

West  Indies  and  America  it  is  employed  to  put  among  clothes  and  to  keep  away  moths. 
The  aroma  of  the  seed  is  owing  to  a  volatile  oil  which  it  contains. 

6172.  Orris  or  Iris  root  comes  chiefly  from  Florence.  It  is  white,  and  has  a  fragi'ant 
smell,  very  like  violets.    It  is  used  in  various  ways. 

6173.  Calamus  roots  belong  to  the  Acerus  Calamus,  or  sweet  flag.  It  grows  in  this 
country  in  ponds.    The  smell  is  powerful,  but  coarse. 

6174.  Cypcrus  root — The  best  kind  comes  from  Florence  ;  one  kind,  nearly  equal  to  it, 
long-rooted  cyperus,  is  found  wild  in  this  country.  When  first  powdered,  the  scent  is 
weak,  but  by  keeping  it  becomes  stronger.  It  is  used  in  making  the  cyperus  powder  of 
the  perfumers. 

6175.  Cedar  This  sweet-smelling  wood  is  in  great  request  for  drawers  for  wearing- 
apparel  ;  and  the  shavings  are  used  to  keep  away  moths. 

6176.  Rhodium  wood  is  said  to  be  the  wood  of  a  Chinese  rose-tree;  its  perfume  is 
similar  to  that  of  roses,  and  is  sometimes  used  with  orris  root.  If  bought  rasped,  it  is 
probably  adulterated. 

6177.  Yellow  Sanders  wood  has  a  smell  resembling  that  of  a  green  citron;  from  it  an 
oil  is  prepared  having  a  powerful  odour. 

6178.  Cinnamon  and  cloves  may  be  reckoned  among  the  perfumes. 
6179.  Various  mixed  odoriferous  .substances  powdered,  called  sachet  powders,  are  put  as 

perfumes  among  linen  and  other  articles  of  dress  in  wardrobes  or  drawers  ;  one  of  them 
is  the  following  :  —  Take  the  dried  leaves  of  roses,  pinks,  hyacinths,  lavender,  balm,  stock, 
gilliflower,  or  any  other  sweet-smelling  flowers ;  dry  them  in  the  shade ;  then  powder 
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them  coarsely,  and  mix  them  with  powdered  nutmeg,  mace,  or  a  very  little  musk,  and  add 
to  them  some  powdered  sugar  to  preserve  them.    Put  all  this  into  bags  of  tafiety,  and 
lay  them  among  the  wearing  apparel,  to  give  a  perfume  and  to  drive  away  moths. 
Another  Lavender,  thyme,  marjoram,  sage,  vervain,  rosemary. 

Sect.  III. 

ANIMAL  PERFUMES. 

6180.  Mtish  is  a  concrete  substance  found  in  an  animal  having  a  near  affinity  to  the 
deer  tribe,  the  Moschus  moschiferus,  a  native  of  Thibet,  China,  and  Siberia.  The  musk- 
deer  is  a  timid  animal,  and  rarely  appears  during  the  day  ;  consequently,  the  musk  col- 

lectors watch  and  surprise  it  at  night.  The  best  musk  comes  from  China;  and  to  have 
it  genuine,  it  should  be  purchased  in  the  natural  bag  or  pod,  as  it  is  very  often  adulterated. 
The  Bengal  musk  is  inferior,  and  that  from  Russia  the  worst  of  all.  The  hair  on  the 
pod  of  the  best  musk  is  a  fawn  colour,  that  on  the  inferior,  a  dirty  white.  A  variety  of 
musk  is  found  in  the  musk  rat  of  Canada,  an  animal  about  the  size  of  a  small  rabbit. 
Musk  is  of  a  bitter  taste,  and  of  an  odour  more  powerful  than  anything  known  :  sub- 

stances in  its  neighbourhood  become  strongly  infected  by  it,  and  when  once  perfumed 
with  it,  long  retain  the  scent.  It  has  been  known  to  affect  chests  of  tea  placed  at  a  con- 

siderable distance,  even  though  both  had  been  packed  up  in  leaded  boxes  ;  for  which 
reason,  the  East  India  Company  gave  an  order  not  to  import  musk  and  tea  in  the  same 
ships.  Many  persons  dislike  the  odour.  It  has  the  property,  when  employed  in  very 
small  quantities,  of  augmenting  the  .scent  of  other  substances  without  imparting  its  own. 

G181.  Ambergris  is  much  used  in  the  composition  of  perfumes  ;  its  origin  is  not  yet 
satisfactorily  ascertained,  but  is  supposed  to  be  a  morbid  concretion  in  the  spermaceti 
whale.  It  is  usually  found  floating  on  the  sea  or  on  the  sea-coast,  and  comes  to  us  from 
the  East  and  West  Indies,  but  sometimes  also  from  the  northern  seas.  It  is  generally 
found  in  small  pieces,  but  occasionally  in  masses  of  fifty  or  a  hundred  ounces.  Ambergris 
has  a  good  deal  of  resemblance  to  amber ;  but  it  is  opaque,  fatty  and  inflammable,  re- 

markably light,  melts  readily  when  heated,  and  is  scarcely  soluble  in  spirits  of  wine. 
There  are  several  varieties;  grey,  and  black,  or  dark  brown  :  the  former  is  the  best,  easy  to 
break,  and  lightest  ;  the  latter  is  harder  and  heavier,  and  has  very  little  smell.  This 
substance  is  very  liable  to  be  adulterated  by  an  admixture  of  wax,  gum,  storax,  &c.,  by 
which  the  odour,  which  is  agreeable,  is  impaired.  It  is  generally  joined  with  musk.  Its 
odour  is  so  strong,  that  if  the  box  in  which  it  is  contained  be  left  open  for  five  minutes, 
it  will  perfume  the  whole  chamber. 

6182.  Civet  is  a  substance  taken  from  the  civet  cat,  and  having  a  perfume  approaching 
to  that  of  musk  and  ambergris.  Its  consistence  is  like  that  of  honey  ;  it  comes  from  the 
East  and  Africa,  and  is  brought  to  us  chiefly  by  the  Dutch.  It  is  very  liable  to  adul- 

teration by  honey.  It  was  chiefly  used  for  perfuming  wash-balls,  &c.,  but  it  is  little 
employed  at  present. 

6183.  Spermaceti  is  much  used  by  the  perfumer  in  making  pomatum,  cold  cream,  &c 
When  good,  it  has  no  rancid  odour. 

Sect.  IV. 

ESSENTIAL  OILS,  OR  ESSENCES  ;  PERF0MED  SPIRITS  AND  WATERS. 

6184.  The  nature  of  oils  or  essences  has  been  already  described  in  Book  VII.  Chap  VII. 
Sect.  X.  Some  of  what  are  called  essences  by  perfumers  are  essential  oils  diluted  with 
alcohol  ;  or  they  are  expressed  oils  impregnated  with  odorous  essential  oils. 

Attar  of  roses,  sometimes  called  improperly  otto  of  roses,  is  the  essential  oil  of  the  rose, 
and  the  most  fragrant  and  precious  of  any  known ;  it  comes  from  India  in  small  gilt 
bottles,  each  containing  an  ounce.  The  smallest  drop  on  a  pair  of  gloves  will  perfume 
them  for  a  long  time.  An  inferior  kind  comes  from  Barbary.  The  manner  of  preparing 
it  is  described  in  Book  XX.  Cliap  IIL 

Oil  of  roses  is  made  here,  but  this  is  merely  spirit  strongly  impregnated  with  the  essen- 
tial oil  of  roses. 

0(7  (f  rhodium  in  fragrance  resembles  roses.  It  is  prepared  from  rhodium  wood  ht/ 
distillation,  and  comes  chiefly  from  the  Levant ;  it  is  of  a  pale  brownish  red  colour.  The 
oil  of  sandal-wood  is  sometimes  sold  for  it. 

Oil  of  la  vender  is  made  in  this  country,  as  well  as  in  France,  and  it  is  said  that  our 
lavender  is  richer  in  i)erfume  than  the  foreign.  It  is  always  best  during  the  year  in 
which  it  is  made,  and  does  not  keep  long. 

Oil  of  rosemary  comes  chiefly  from  Italy;  but  the  English  is  considered  to  be  better. 
It  is  used  in  making  Ifungary  water,  and  in  scenting  soaps. 
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Oil  of  cloves,  and  of  cinnamon,  are  occasionally  used  by  the  perfumers ;  they  are  made 
in  the  Indian  islands. 

Oil  of  coriander  is  very  fragrant,  but  scarce  ;  it  costs  three  guineas  an  ounce. 
Essence  of  rondatella,  much  recommended  for  perfuming  handkerchiefs,  &c. ;  it  retains 

its  perfume  for  several  days. 
Essence  of  jessaini7ie  is  a  fixed  oil  saturated  with  the  aroma  of  the  flowers  of  jessamine. 

It  is  expensive,  as  it  comes  from  India,  and  some  from  Italy ;  it  is  little  known  here. 
The  best  has  a  double  impregnation  of  the  flowers,  and  will  keep  several  years  ;  but  that 
which  has  only  a  single  impregnation  will  not  keep  above  a  year. 

Essence  or  oil  of  orange  flowers,  called  neroli,  is  made  abroad,  as  it  cannot  be  obtained 
but  from  the  fresh  flowers  of  the  orange. 

Essence  ofbergamot  is  prepared  from  a  species  of  lemon,  Citrus  limetta.  The  essence  is 
extracted  by  pressure  from  the  rind  of  the  fruit ;  it  is  extremely  common,  and  is  brought 
from  Italy. 

Oil  of  citrons  and  of  lemons, —  oil  pressed  from  the  peel  of  the  citron  and  lemon. 
Essence  of  violets. —  What  is  sold  under  this  name  is  said  to  be  fi-om  the  root  of  the 

Florentine  orris,  and  has  an  odour  like  violets. 
Essence  of  jonquil,  —  prepared  from  narcissus  flowers. 
6185.  Tlie  spirits  of  the  perfumer  are  odoriferous  substances  dissolved  in  spirits  of 

•wine,  whether  the  essential  oils  of  plants  or  other  matters,  or  spirit  of  lavender,  amber- 
gris, &c.  There  is  much  confusion  in  the  mode  of  designating  these  preparations,  some 

calling  them  waters  ;  thus,  Hungary  water  and  eau  de  Cologne,  though  named  waters, 
are  spirituous  preparations.  The  manner  of  preparing  these  will  be  given  in  Book  XX. 
"  On  the  Still  Room." 

6186.  List  of  perfumed  spirits  ; 
Spirit  of  bprgaitiotte iaveiuler 

ambergris 
music 
roses 
jasmine mint 
benjamin 

Some  of  these  are  used  for  perfuming  wearing  apparel,  as  handkerchiefs,  shawls,  &c. ; 
others  are  partly  remedial,  and  are  employed  by  apothecaries. 

Tincture  of  roses  is  easily  made,  by  taking  the  leaves  of  the  common  rose  and  putting 
them,  without  pressing,  into  a  bottle.  Pour  some  good  spirits  of  wine  upon  them  ;  close 
the  bottle,  and  let  it  stand  until  it  is  required  for  use.  This  will  keep  for  years,  and 
yields  a  perfume  little  inferior  to  attar  of  roses. 

6187.  It  is  essential  that  the  rectified  spirit  or  spirit  of  wine  used  in  making  perfumes 
should  be  perfectly  goad.  To  try  its  purity,  rub  a  little  in  the  palm  of  the  hand  very 
quickly,  until  it  has  completely  dried  away  ;  if  the  smell  it  leaves  be  agreeable,  it  is  good; 
but  if  it  be  empyreumatic  and  nauseous,  the  spirit  is  foul,  and  should  not  be  used. 

6188.  Perfumed  or  distilled  waters  consist  of  water  having  dissolved  in  it  a  small  quan- 
tity of  odoriferous  essential  oils,  and  the  manner  of  preparing  them  will  be  given  in 

Book  XX.    As  an  example  we  may  give  here  honey  water. 
llnney  wafer —  Take  two  pounds  of  tlie  best  clarified  iioney  ;  add  a  little  water,  and  melt  it  in  a  water- 

bath  ;  put  in  rose  petals,  orange  linwers,  tiie  rind  of  two  lemons,  some  coriander,  vanilla  and  cloves.  Add 
then  a  sufficient  quantity  of  rectified  spirit  of  wine  ;  bruise  the  ingredients  again,  and  add  .mother  pound  of 
honey,  and  mix  the  whole  well.    .Suffer  this  to  infuse  for  eight  days,  .md  then  distil  with  a  water-bath. 

Bose  water.  —  The  manner  of  preparing  this  will  be  described  in  Book  XX.  "Still 
Room."    That  sold  in  the  shops  is  chiefly  made  from  rose  petals  preserved  with  salt. 

6189.  List  of  perfumed  waters  :  — 

Esprit  de  Venus millefleurs 
Eau  de  Cologne 
Hungary  water 
Spirit  of  tuberose cassia 

violets 
citron 

Spirit  of  cloves 

goujac jonquil 

pinks 

bergamot 
orange 

Eau  de  luce. 

Lavender  water 
Hose  water 
Honey  water 
Hirngfiry  water 
Bergamot  water 

Portugal  water 
Eau  de  millefleurs 
Eau  sans  iiareil Eau  dc  Carmes 

Jessamine  water 

Myrtle  water Cordova  water 
Eau  dc  muusscUne. 

Sect.  V. 
PA8TILES. 

Pastiles  are  small  conical  shapes  made  up  chiefly  out  of  aromatic  resins,  which,  when 
set  on  fire,  give  an  agreeable  odour  for  the  purpose  of  perfuming  the  apartment  ;  and  it 
is  by  some  persons  erroneously  supposed  to  correct  the  bad  air  which  it  may  contain, 
(See  Book  III.  "On  Ventilation.")  They  are  made  by  mixing  gum  benjamin,  storax, 
labdantim,  frankincense,  or  any  other  similar  odoriferous  gums,  finely  powdered,  ii;^o 
a  paste  with  gum  water,  and  powdered  charcoal  and  saltpetre.  When  tiie  paste  is  stilF 
enough,  it  may  be  rolled  up  into  the  conical  shapes,  about  three  quarters  of  an  inch  long, and  dried. 

TiMin.  I'ailil/cs  ii  tn  rote  12  ounces  of  Rinn,  12  do.  of  olibanum  In  tears,  12  do.  of  storax,  8  do.  of  nitre 
10  do.  of  powder  of  pale  roses,  3  pounds  of  charcoal  pow<ler,  1  ounce  of  essence  of  roses.  * 3  X 
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G191.  Pasltlks  of  orange  flower.  — \2  ounces  of  gum  gnlbamiin,  12  do.  of  olibanum  in  tears,  12  do.  of storiix,  8  do.  of  nitre,  1  pound  of  pure  orange  powder,  3  jjounds  of  charcoal  powder,  1  ounce  best  oil  of neroli. 
(il9'2.  A  few  drops  of  the  oil  of  sandal  wood,  iropitcA  on  a  hot  shovel,  diffuses  a  most  agreeable  balsamic perfume  throughout  the  atmosphere  of  siclc  rooms  or  other  confined  apartments.  Frankincense  may  like- wise be  used  to  jierluino  an  apartment.  Pastiles  may  be  burned  upon  anything  that  will  protect  the  table; but  the  most  elegant  mode  is  to  place  them  in  a  pastile  stand  sold  for  the  purpose. 

6193.  Hkjhly-concenlratcd  smelling  salts  are  in  some  respects  preferable  to  pastiles, 
■where  fumigation  is  required.  It  is  sufficient  to  leave  out  the  stopper  of  the  bottle  con- taining the  salts  for  a  short  time,  to  perfume  a  chamber. 

Sect.  VI. 

POMADES,  OR  POMATtTMS. 

6194.  These  are  preparations  for  softening  the  skin  and  hair,  and  consist  of  fats  or  oils 
with  the  addition  of  some  perfume.  It  is  necessary  to  choose  such  fats  as  do  not  become 
rancid  ;  the  best  is  clarified  beef  suet,  or  clarified  beef  marrow,  and  hoys'  lard. 

6195.  Beef  or  mutton  suet  and  hogs'  lard  are  clarified  from  the  raw  materials,  by 
chopping  them  fine,  and  rolling  them  out  to  break  the  cells  in  which  the  fat  is  lodged, 
then  melting  the  fat  in  a  water-bath,  or  other  gentle  heat,  and  straining  it  while  warm  ; 
it  is  then  put  into  bladders  to  keep  it  from  the  aiv.  Or  it  may  be  made  by  boiling  it  in 
water,  and  skimming  it  off  when  cold ;  but  by  this  method  it  contains  water,  and  does 
not  keep  so  well  as  when  melted  by  itself. 

6196.  Purified  beef  marrow  is  preferred  by  some  perfumers  to  hogs'  lard.  It  is  puri- 
fied in  the  same  manner  as  the  last,  and  is  thought  by  some  to  make  the  hair  grow. 

6197.  Veal  fat  is  used  by  some  perfumers,  as  it  will  keep  long. 
6198.  Oil  of  cacao  is  much  used  as  a  pomade  by  the  ladies  of  Mexico,  and  by  many 

of  the  African  tribes,  and  is  highly  spoken  of.  In  England,  from  the  coldness  of  the 
climate,  it  grows  too  hard  to  be  used  by  itself,  but  may  be  softened  by  an  admixture  of 
some  pure  oil,  as  oil  of  behn,  or  cold-drawn  oil  of  almonds. 

6199.  The  expressed  oils  used  by  perfumers  are  olive  oil,  oil  of  almonds,  trotter  (neats' 
foot)  oil,  chiefly  used  in  making  cold  cream,  and  oil  of  behn,  expressed  from  behn  nuts  ; 
this  last  is  imported  from  Italy,  and  has  the  valuable  property  of  not  becoming  rancid. 

6200.  Common  soft  pomatum  is  made  of  equal  parts  of  beef  or  mutton  suet  and  hogs' 
lard  melted  together ;  while  they  are  liquid,  put  to  it  a  little  bergamot,  or  any  other 
perfume  that  may  be  agreeable,  and  beat  the  whole  well  together,  and  then  pour  the 
mixture  into  pots. 

Another  receipt.  —  Soak  in  water  for  two  or  three  days  half  a  pound  of  clean  beef 
marrow,  and  a  pound  of  fresh  hogs'  lard,  changing  and  beating  it  every  daj'.  Put  it  into 
a  sieve,  and  when  dry  into  a  jar,  and  the  jar  into  a  saucepan  of  water.  When  melted 
pour  it  into  a  basin,  and  beat  it  with  two. spoonfuls  of  brandy ;  drain  off  the  brandy,  and 
add  bergamot  or  any  other  perfume. 

Another.  —  An  ounce  of  hogs'  lard,  one  of  beef  marrow,  one  of  spermaceti,  and  a 
pint  of  almond  oil,  melted  together  ;  add  oil  of  bergamot  and  oil  of  roses,  or  any  other 
perfume. 

Hogs'  lard  alone,  perfumed,  will  serve  for  pomatum  for  ordinary  purposes,  if  it  be  re- 
quired very  soft ;  and  oil  of  almonds  and  spermaceti  melted  together  form  a  useftil 

unguent  for  the  hair ;  a  little  bergamot  may  be  added. 
6201.  Hard  pomatum  may  be  made  by  melting  together  equal  quantities  of  beef  and 

mutton  suet,  the  former  being  in  the  largest  proportion,  and  making  it  up  into  rolls  with 
paper  roimd  them. 

6202.  The  French  make  a  great  variety  of  pomades ;  above  twenty  are  sold  by  the 
perfumers  in  Paris. 
Pomade  S  la  rose 

a  la  jonquiUe 
au  jasmin 
a  I'oeillet 
&  la  lleur  d'oranger a  la  di^^itale 
li  I'hcliotrope 

Pomade  au  graisse  d'ours il  la  citrouillo 
en  crenie 
a  la  moelle  de  bocuf 
au  concomhre 
a  la  frangipane 
au  baumc 

Pomade  xu  nerol! 
S  la  fleur  d'acacia au  barjoin 
au  narcisse 
S  la  Heur  de  lavandc 
aux  lima^ons 
au  lilas. 

Highly-scented  pomades  are  often  preferred  to  scented  oils. 
620.3.  Some  pomades  are  made  by  infusion  in  those  southern  coimtries  where  odoriferous 

flowers  are  abundant.  Beef  suet  and  hogs'  lard  are  melted  together  ;  to  this  the  petals 
of  roses,  orange  flowers,  or  other  sweet-scented  flowers  are  added.  This  remains  at  rest 
far  twenty-four  hours,  and  it  is  then  re-n\elted  and  well  stirred.  It  is  next  put  into  canvas 
bags,  and  pressed,  to  separate  the  solid  from  the  fluid  part.  This  process  is  repeated 
witli  the  same  fat  several  (perhaps  ten  oi'  twelve)  times,  till  the  pomade  has  enough  per- 

fume. In  this  process  it  requires  3,000  lbs.  of  fresh  rose  petals  to  make  500  lbs.  of  good 
pomade. 
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6204.  Pmnaiies  are  also  mai!e  without  infusion,  as  those  of  jasmine,  tuberose,  jonquil,  narcissus,  and 
violot.  A  square  frame,  called  titiiue,  is  matle  of  four  pieces  of  wood  well  joined  together,  two  or  three 
inches  deep,  mto  which  a  pane  of  glass  is  laid,  resting  upon  inside  ledges,  even  with  the  hottom.  Upon  the 
surface  of  the  p<ane  the  simple  pomade  of  hogs'  lard  and  suet  is  spread  witli  a  pallet  knife  ;  and  into  this pomade  the  sweet-scented  flowers  are  stuck  fresh  in  different  points  each  successive  day  during  two  or 
three  months,  till  the  pomade  has  acquired  the  desired  richness  of  perfume.  'J'he  above-described  frames are  piled  closely  over  each  other.    .Some  establishments  at  Grnsse  possess  from  3,000  to  4,0(10  of  them. 

ii2fl.'j.  Ati  c^pcricticcd  perjmncr  states,  that  notwithstanding  it  is  the  custom  to  employ  the  flowers  them- selves in  making  perfumed  pomades  in  those  countries  where  the  flowers  arc  abundant,  yet  they  can  be 
made  equally  well,  and  with  much  more  expedition,  with  the  essences  of  the  flowers  ;  and  these  have  this 
advantage,  that  pomades  can  be  made  when  the  flowers  cannot  be  procured  :  also  that  the  perfume  can  be 
poniraunicated  with  more  precision  by  means  of  the  essence,  since  in  the  other  process  the  mucilaginous 
portions  of  the  flowers  sometimes  alter  the  odour. 

6206.  Pomades  are  likewise  made  of  compound  perfumes;  as  Roman  pomade,  or  po- 
made a  la  Tanille,  which  consists  of  twelve  pounds  of  pomade  a  la  rose  ;  three  pounds 

oil  a  la  rose  ;  one  pound  best  vanilla;  six  ounces  bergamot. 
6207.  Pomade  au  pot  pourri.  —  This  pomade  is  made  by  adding  to  a  fatty  basis  the 

essences  of  several  odoriferous  substances,  and  may  be  varied  at  pleasure.  It  retains  its 
odour  very  long. 

6208.  An  agreeable  pei fumed  oil  mat/  be  made  thus. — Dip  cotton  wool  in  clear  olive  oil, 
and  having  procured  a  tall  glass  vessel,  lay  the  cotton  alternately  with  jessamine  flowers. 
In  a  few  daj-s  the  flowers  will  have  imparted  their  perfume  to  the  oil,  which  may  then 
be  squeezed  out  for  use ;  and  the  cotton  may  be  employed  by  laying  in  band-boxes  or 
drawers,  where  perfume  is  required. 

6209.  Cold  cream. — This  pomade  en  creme  is  very  useful  for  chapped  hands  or  face, 
and  softens  the  skin.  Melt  together  in  a  water-bath  eight  ounces  of  fine  neats'-foot  oil  or 
ahnond  oil,  three  ounces  spermaceti,  and  one  and  a  half  white  wax.  When  thoroughly 
melted,  pour  the  whole  into  a  pan,  which  in  winter  must  be  kept  very  warm  by  the  fire. 
Then  with  a  wooden  spatula  beat  the  whole  constantly,  imtil  it  becomes  a  very  uniform 
white  body ;  pour  into  it  half  a  pint  of  rose  or  orange-flower  water,  with  about  a  quarter 
of  an  oimce  of  spirit  of  ambergris,  or  bergamot,  or  any  other  perfume.  Next  beat  the 
mixture  weU  again,  until  the  whole  of  the  water  and  spirit  is  absorbed  by  the  unctuous 
substances.  It  ought  then  to  be  as  white  as  snow,  whence  the  name  cream.  Pour  it  now 
into  pots,  and  keep  it  cool.  If  made  in  cold  weather  aU  the  materials  must  be  warmed 
as  they  are  mixed,  or  the  whole  will  be  lumpy.  A  marble  mortar,  if  at  hand,  is  conve- 

nient to  mix  it  in. 
Another. — Melt  together  foutr  ounces  of  spermaceti  and  one  of  lard ;  add  bergamot  and 

rose  water. 

Another.  —  Melt  one  drachm  of  white  wax,  one  of  spermaceti,  and  two  ounces  of  olive 
oil ;  add  two  ounces  of  rose  water,  and  half  an  ounce  of  orange-flower  water. 

Another. — Melt  together  equal  parts  of  almond  oil  and  white  wax.  Add  to  the  mix- 
ture, put  into  a  marble  mortar  or  strong  glass  basin,  a  few  drops  of  some  perfumed  water,  as 

rose,  orange,  or  elder-flower  water,  and  rub  them  together  with  the  pestle  till  they  are 
thoroughly  incorporated;  then  add  more  and  more  drops,  *ubbing  all  the  while,  tiU  the 
mixture,  when  cold,  is  of  the  consistence  of  cream. 

6210.  Lipsalve.  Pomade  pour  les  levres. —  This  is  a  preparation  extremely  useful  as 
a  remedy  for  chapped  lips,  by  applying  it  pretty  freely  at  bed-time.  It  is  made  of  equal 
parts  of  almond  or  olive  oil,  and  the  best  white  wax.  Melt  the  wax  in  a  clean  gallipot, 
set  at  the  side  of  the  fire,  then  add  the  oil.  It  is  customary  to  colour  the  salve  by  adding 
a  little  alkanet  root  suspended  in  a  piece  of  muslin,  while  the  salve  is  hot,  and  melted,  or 
a  little  carmine ;  but  this  colouring  has  frequently  the  inconvenience  of  reddening  a 
cambric  handkerchief  if  accidentally  applied  to  the  lips.  Some  perfume  is  also  generally 
added,  as  bergamot,  oil  of  lavender,  oil  of  cinnamon,  &c.,  but  it  is  not  essential. 

Pastes. 

6211.  To  soften  and  improve  the  skin  of  the  hands  and  arms,  some  use  pastes  of 
various  kinds. 

6212.  Almond  paste  is  one  of  those  most  generally  used  ;  the  oil  of  the  almond  has  some 

efl'ect  in  rendering  the  skin  supple.  One  receipt  is,  beat  in  a  mortar  four  pounds  of sweet  almonds  blanched  and  dried  with  lavender  or  Hungary  water.  Add  to  this  one 
pound  of  white  drained  honey,  two  ounces  of  oil  of  jessamine,  half  a  pound  of  the  best 
almond  powder,  and  four  ounces  of  orris  powder ;  the  whole  to  be  well  incorporated. 
This  will  keep,  if  no  eggs  or  milk  be  added.  Almond  powder  is  made  by  extracting  the 
oil  from  the  almonds  by  pressure,  then  drying  what  remains,  and  grinding  it. 

Another  ivat/. —  Take  one  poimd  of  sweet  almonds,  a  quarter  of  a  pound  of  crumb  of 
bread,  and  the  yolks  of  two  eggs.  Skin  the  almonds  and  pound  them  in  a  mortar,  and 
sprinkle  them  with  vinegar,  that  the  paste  may  not  turn  to  oil  ;  add  the  crumb  of  bread, 
and  the  eggs,  and  moisten  the  whole  with  brandy,  diluted  with  an  equal  quantity  of 
water ;  mix  all  this  well  together,  and  set  it  over  a  slow  fire,  keeping  stirring  it  all  the 
while,  that  it  does  not  burn  to.    Add  the  brandy  and  water  till  the  consistence  is  right. 

3X2 
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Another.  —  Warm  in  three  separate  vessels  two  ounces  of  sweet  almonds  blanched  and 
pounded,  three  drachms  of  fine  white  wax,  and  three  draclims  of  spermaceti.  When  these 
are  melted,  pour  them  together,  and  stir  them  well  with  a  wooden  spatula,  and  throw 
them  into  some  water  ;  keep  stirring  in  the  water,  which  you  must  change  frequently 
till  the  ixjmade  becomes  very  white.  Keep  it  in  rose  water,  or  spring  water,  which  must 
be  changed  every  day. 

Liquid  almond  paste. —  Mix  six  pounds  of  honey,  six  pounds  of  paste  of  bitter  almonds, 
twelve  ounces  of  oil  of  bitter  almonds,  and  twenty-six  yolks  of  eggs.  The  honey  should 
be  heated  apart  and  strained  ;  then  the  almond  paste  kneaded  with  it ;  and  lastly,  the 
eggs  and  almond  oil  by  degrees. 

6213.  Bean  Jloiir  is  said  to  he  an  excellent  detergent  for  the  hands.  Take  half  a  peck  of 
white  and  well-dried  split  horse  beans  ;  having  separated  them  from  theii-  shells,  or 
skins,  beat  them  as  fine  as  possible  in  an  iron  mortar,  or  have  them  well  ground  in  a 
mill.  Pass  the  powder  through  a  fine  sieve.  About  four  pounds  of  powder  will  be  ob- 

tained from  the  above  quantity  of  beans. 

6214.  Paste  for  chapped  hands.  —  Wash  a  quarter  of  a  pound  of  fresh  hogs' lard  in 
water,  beat  it  up  with  the  yolk  of  two  new-laid  eggs,  and  a  large  spoonful  of  honey. 
Add  as  much  almond  paste,  or  fine  oatmeal,  as  will  work  it  into  a  paste. 

6215.  Almond  oil  is  procured  by  expression  from  bitter  almonds,  or  from  old  Jordan 
almonds,  by  heat.  Cold-drawn  almond  oil  is  obtained  in  the  same  way  from  fresh  Bar- 
bary  almonds.    It  keeps  longer  than  the  common  oil. 

6216.  Milk  of  almonds  is  used  to  bathe  the  face,  and  is  made  thus.  Bruise  some  sweet 
almonds  in  a  mortar,  and  add  water  by  slow  degrees  in  the  proportion  of  a  pint  to  twenty 
or  thirty  almonds  ;  put  to  this  a  piece  of  sugar,  to  prevent  the  separation  of  the  oil  from 
the  water,  rubbing  assiduously.  Pass  the  whole  through  a  flannel,  and  perfume  it  with 
orange-flower  water. 

BOOK  XX. 

STILL-ROOM,  XWD  THE  MANNER  OF  FITTING  UP  A  DOMESTIC 
LABORATORY. 

6217.  Time«was,  when  in  the  still-room  "  strong  waters,"  "  distilled  waters,"  and  "  cor- 
dials," were  drawn  and  dispensed  as  specifics  for  maladies  to  guests  and  dependents,  as 

well  as  to  poorer  neighbours.  Many  of  these  preparations  have  gone  out  of  use,  and 
others  may  be  purchased  mo*e  conveniently,  and  even  cheaper,  than  they  could  be  made 
at  home.  We  are  far  from  recommending  the  complete  revival  of  this  part  of  domestic 
economy ;  yet  we  cannot,  with  propriety,  omit  the  still-room  altogether,  since  it  may  be 
extremely  useful  on  occasion  to  certain  families  residing  in  the  country,  at  a  distance 
from  medical  practitioners,  and  where  economy  is  an  object ;  but  the  information  we 
give  is  rather  with  the  same  view  as  that  with  which  we  have  explained  the  manufacture 
of  spirits,  and  not  to  teach  accurately  the  art  of  preparing  what  is  now  seldom  attempted 
at  home.  We  might  observe,  however,  that  a  still-room  might  be  more  elegantly  consi- 

dered as  a  species  of  chemical  laboratory,  or  a  private  culinarjf  room  where  certain  pro- 
cesses may  be  carried  on  that  woidd  not  agree  with  the  bustle  of  the  kitchen,  and  where 

the  superiors  of  the  family  might  make  experiments  and  trials  without  infringing  upon 
the  convenience  of  the  cook,  or  interrupting  her  regular  avocations.  With  this  view  it 
might  be  fitted  up  in  a  very  neat  and  useful,  though  not  extensive,  plan,  with  conve- 

nient apparatus,  so  as  to  furnish  a  source  of  amusement  and  instruction  ;  and  we  shall 
proceed  to  describe  the  principal  apparatus  required  for  such  an  apartment,  as  well  as  to 
explain  some  processes  which  are  likely  to  be  performed  there,  and  the  usual  terms  used 
in  speaking  of  them.  All  this  may,  to  some  persons,  appear  to  be  encroaching  too  far 
upon  the  province  of  the  chemist  and  his  laboratory  ;  but  it  should  be  recollected  that 
many  processes  in  domestic  economy  are  stricllij  chemical,  and  that  it  is  only  by  bor- 

rowing a  little  from  practical  chemistry  that  they  can  be  improved.  AVe  wish  to  see  our 
improved  still-room  become  the  dome.'itic  laboratory;  in  which,  likewise,  such  operations 
as  pickling,  preserving,  &c.,  may  be  carried  on  by  the  housekeeper  and  still-room  maid. 
Adjoining  to  this  might  be  the  medicine  closet. 

Some  of  the  principal  operations  in  the  still-room  were,  the  making  of  liqueurs  and 
the  preparation  of  distilled  waters.  The  first- we  have  already  described  in  the  Chapter 
on  Spirituous  Liquors,  Book  VIIL  Chap.  VIII.  ;  and  we  shall  presently  treat  of  what 
are  called  distilled  waters,  and  the  essential  oils  of  plants,  wliich  contain  the  perfume  or 
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odoriferous  principles  essential  to  perfumery,  and  which  are  procured  by  distillation.  But 
first  it  w  ill  be  necessary  to  describe  the  apparatus  made  use  of,  together  with  the  principal 

operations  usually  performed  in  the  kind  of  laboratory  we  have  talked  of. 

CHAP.  L 

d 

APPARATUS  FOR  DISTILLATION, 

62 18.  An  essential  part  of  the  apparatus  of  the  still-room  is,  of  course,  the  still  ;  but 

having  already  described  the  common  still  in  Book  VIII.  Chap.  VIII.  "  on  Spirituous 
Liiiuors,"  we  refer  the  reader  to  its  explanation  in  that  place. 

G219.  T/ie  vessel  called  an  alembic  is  the  oldest  that  was  invented  for  the  purpose  of 
distillation.  It  is  still  employed ;  and  as,  from  its  simplicity,  it  has  some  advantages  over 
the  common  stUl,  we  shall  describe  it.  M,Jig.  792.,  is  a  section  of  the  alembic,  and  b  is  a 

B  view  of  it  as  fitted  up.    a  is  the  body  into 
which  the  materials  are  put,  and  to  which 
the  fire  is  applied  :  b  is  the  head,  which  is 
in  the  form  of  a  cone,  and  fits  on  the  neck, 
c.  The  vapour  rising  out  of  the  body  fills 
the  conical  head,  and  is  there  condensed  by 
means  of  a  vessel,  d,  full  of  cold  water, 
which  surrounds  it,  called  the  refrigera- 

tory ;  but  instead  of  any  of  it  falling  back 
again  into  the  body  of  the  still,  as  it  is  apt 
to  do  in  the  common  or  swan-necked  still, 
it  is  stopped  by  a  channel  or  groove,  e  e,  all 
round  the  inside  of  the  head  which  collects 
it ;  and  from  this  groove  a  pipe,  f,  con- 

ducts the  condensed  product  of  the  distil- 
lation into  the  receiver,  g.  h  is  the  fire 

door,  and  i  is  the  ash-pit  door.  The  cold 
water  in  the  vessel  d  must  be  frequently 
renewed  by  a  pipe  leading  to  it  from  a 

cistern,  and  there  must  be  a  small  pipe  to  carry  off  the  warm  water. 
The  simplicity  of  this  apparatus  would  enable  a  tinman  to  make  it,  who  could  not  make 

the  head  of  a  common  still :  the  worm  of  the  latter  is  expensive,  and  from  its  form  does 
not  admit  of  being  easily  cleaned  out,  which  proves  very  inconvenient  when  some  oily 
matters  have  passed  through  it ;  whereas  the  beak  of  the  alembic,  being  straight,  is  easily 
cleaned. 

C220.  Foi-  some  nice  purposes,  the  alembic  is  made  of  glass  in  the  form  A,  fig.  793. ;  but 
as  this  is  expensive,  and  very  liable  to  be  broken,  its  use  is  generally  superseded  by  that 
of  the  retort. 

6221.  The  Moor's  head  is  another  fonn  of  still  that  has  been  used,  and  is  found  conve- 
nient for  distillation  on  a  small  scale,  a,  fig.  794.,  is  the  body  of  the  still  to  which  the 

fire  is  applied  ;  b,  the  head,  of  a  semi-globular  form,  which  has  a  groove  all  round  the 

1          o  ' 
a 

P1 

LjJ 

inside  in  the  same  manner  as  the  alembic ;  c  is  the  nose  of  the  Moor's  head,  through which  the  vapours  pass  from  the  head:  to  condense  these,  the  nose  is  surrounded  by 
another  larger  tube,  kept  always  full  of  cold  water  by  a  very  ingenious  contrivance, 
e  is  a  pipe  proceeding  I'rom  the  lower  end,  and  /  is  a  longer  pipe  from  the  upper  end  : these  two  pipes  form,  with  the  tube,  (/,  a  syi)hon,  and  as  the  short  leg,  c,  is  immersed  iu 3X3 
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a  vessel  of  Cold  water,  the  water  will  rise,  on  the  principle  of  the  syphon,  pass  to  the 
upper  end  of  the  tube,  d,  in  a  continued  stream,  and  descend  by  the  longest  leg,  /,  into 
the  vessel,  h.  The  pipe  of  tlie  Moor's  head  is  inserted  into  the  receiver,  i,  for  the  pro- 

duct of  the  distillation.  We  have  omitted  the  supports  of  these  several  vessels,  as  those 
can  easily  be  imagined. 

6222.  Should  it  be  preferred  to  have  a  tube  in  water  on  the  principle  of  the  worm  of 
the  common  still,  a  form  which  admits  of  being  cleaned  out  is  the  following :  a  a  a. 
Jig.  795.,  is  a  straight  pipe  bent  in  angles,  and  laid  in  a  vessel  of  cold  water,  in  the  same 

way  as  the  spiral  worm  of  a  still  ;  and  the  vapour  passing 
through  this  is  condensed  in  a  similar  way  ;  but  at  the  angles, 
b  h,  where  the  pipes  join,  there  are  caps  that  screw  off  and 
admit  the  access  of  a  brush,  or  similar  instrument,  to  clean 
the  pipes. 

All  these  stills,  the  common  still  with  the  swan's  neck, 
the  alembic,  and  the  Moor's  head,  when  large,  are  fitted  up 
in  brickwork,  and  set  in  the  manner  of  a  copper  for  wash- 

ing ;  but  when  they  are  small,  they  may  be  heated  by  a  portable  furnace  of  sheet  iron, 
the  fire  part  being  coated  with  brick  in  the  interior :  very  small  ones  may  even  be  heated 
by  a  chemical  lamp. 

6223.  Vessels  called  retorts  are  likewise  employed  for  distilling  on  a  small  scale.  The 
materials  are  put  into  the  vessel  called  the  retort,  to  which  the  heat  is  applied ;  and  the 
fluid  distilled,  after  rising  in  vapour  and  condensing,  passes  over  into  the  receiver,  which 
is  kept  cool. 

6224.  Retorts  are  made  of  glass  or  of  earthenware.    The  first  are  used  when  no 
greater  heat  is  required  than  what  a  lamp  or  a  sand- 
bath  will  alford.  It  is  a  very  elegant  apparatus,  be- 

cause, through  the  transparency  of  the  glass,  the  ope- 
ration can  be  watched  and  examined.  Great  care  is 

required  in  managing  the  heat,  so  as  not  to  allow  the 
substances  to  boil  up  and  fiU  the  neck.  Some  prac- 

tice likewise  is  necessary  to  use  them  without  break- 
ing, to  which  they  are  very  liable,  particularly  if  a 

drop  of  cold  water  should  fall  on  them  while  they  are 
hot.  a,  fig.  796.,  represents  a  common  retort;  b  is  one 
tubulated  at  c,  where  an  opening  is  provided  with  a 

ground  glass  stopper,  to  add  occasionally  fresh  ma- terials. If  the  heat  of  a  furnace  is  required,  the  glass 
retort  is  coated  with  clay,  or  earthenware  retorts  are 
used. 

The  lamp  used  for  heating  a  retort  may  be  a  spirit 
lamp ;  but  if  more  heat  be  required,  then  an  Argand 

lamp  of  a  particular  construction,  called  a  chemical  lamp,  d,fig.  796.,  with  a  short  copper 
chimney  instead  of  a  glass  one  is  employed ;  and  the  retort  is  suspended  on  the  ring  of 
the  stand  e. 

62i5.  Circular  bands  worked  of  straiu  are  very  convenient  to  place  retorts,  flasks,  or 
basins  upon,  to  prevent  breakage,  fig.  797.  Bladders  are  used  to  tie 
round  the  necks  of  bottles  &c.  Veiy  thin  caoutchouc  is  now  prepared  as 
an  elegant  substitute  for  bladder. 

Stajids  for  many  vessels  may  be  of  three  pieces  of  wood  fixed  together, 
as  in  fig.  798. 

6226".  In  dislillivg  with  the  retort,  it  is  sometimes  necessary  to  fix  the 

neck  of  it  into  that  of  the  receiver.'so  as  to  prevent  any  of  the  product  of  the  distillation 
escaping  at  the  joint,  as  in  ./?_</.  796.  and  801.  This  is  performed  by  put- 

ting round  the  joining  a  substance  called  a  lute,  which  is  comiwsed  of 
various  materials,  according  to  the  nature  of  the  distillation.  For  common 

lutes,  where  no  great  degree  of  heat  is  employed,  a  strip  of  linen  dipped 

in  paste  or  starch  is  sometimes  sufficient.  When  stronger  lutes  are 

necessary,  clay  mixed  with  drjang  linseed  oil  may  be  used,  or  clay  and 
sand  :  a  paste  of  linseed  meal  is  an  excellent  strong  lute,  but  is  so  hard 
that  it  can  scarcely  be  removed.  Slaked  lime  and  glue  does  not  set 

quite  so  hard.  Plaster  of  Paris  will  serve  as  a  lute,  and  particularly 
if  it  be  washed  over  with  drying  linseed  oil  after  it  has  set. 

6227.  The  thin  pint  Florence  fla.<tkx,  in  w  hich  we  receive  olive  oil  from 

Italy,  are  extremely  useful  for  many  operations  where  heat  is  concerned, 
as  their  thinness  enables  them  to  resist  sudden  changes  of  temperature 

better  than  our  flint  glass  flasks ;  but  they  should  be  chosen  as  free  as 

possible  from  knots  and  flaws,  and  should  be  carefully  handled,  as  they  are  not  strong. 

Fig.  7U8. 
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Fig.  799. 

Fig.  800. 

They  have  tlie  advantage  of  being  cheap,  and  may  be  procured  of  the  oilmen.  The 
•woodcut,  Jig.  799.,  represents  boiling  in  a  ilask  placed  upon  a  stand 
made  of  thick  wire.  These  flasks,  -when  got  from  the  oilmen,  are  ge- 

nerally oily.  They  may  be  cleawed  by  putting  a  little  alkali  in  the 
■water  to  wash  them ;  but  it  is  better  to  pour  in  a  little  strong  nitric 
acid,  or  some  oil  of  vitriol,  and  then  heating  them  over  a  lamp  ;  after 
that  everything  will  come  away,  on  washing  with  water. 

6228.  In  preparing  distilled  waters,  or  in  distilling  liqueurs,  if  the 
copper  body  of  the  still  holds  two  quarts,  it  will  be  easy  to  draw  off 
a  gallon  of  liqueur  at  each  distillation.  To  obtain  the  spirit  in  its 
utmost  purity,  the  process  of  distillation  must  be  conducted  slowly 
and  carefully,  and  the  vapour  that  is  raised  condensed  effectually.  For 
this  purpose  the  refrigeratory  or  worm-tub  should  be  supplied  with 
cold  water  as  fast  as  it  becomes  warm,  and  in  winter  ice  may  be  used 
instead  of  water.  If  the  heat  applied  is  violent,  the  vapour  will  rise 
so  fast  as  to  blow  off  the  head  of  the  still,  or  the  charge  in  the  cop- 

per will  boil  over,  pass  into  the  worm,  and  spoil  the  process ;  also,  by  using  too  great  a 
heat,  the  materials  may  be  burnt,  and  acquire  an  empyreumatic  taste. 

6229.  In  many  cases  of  distillation,  therefore,  such  as  the  preparation  of  essential  oils  or 
the  finer  kinds  of  ardent  spirits,  &c.,  where  an  excess  of  heat  might  injure  materially  the 
products,  instead  of  applying  the  fire  directly  to  the  vessel  containing  the  substances  to 
be  distilled,  these  are  placed  in  another  vessel  having  in  it  some  fluid  or  powder,  through 
which  the  heat  is  communicated  in  a  more  gradual  and  uniform  manner. 

6230.  Tlie  water  bath,  or  halneim  maria:,fg.  800.,  is  a  very  ancient  apparatus,  which  is 
used  where  the  heat  required  does  not  exceed  that 
of  boiling  water,  a  is  a  vessel  half  filled  with  water : 
another  vessel,  b,  containing  the  substances  to  be 
heated,  is  placed  in  the  water.  As  the  fire  is  applied 
only  to  the  outside  vessel,  the  materials  in  the  inner 
one  can  never  be  heated  more  than  212°,  the  heat 
of  boiling  water ;  and  the  heat  will  always  be  equal 
so  long  as  the  water  boils  ;  therefore  there  can  be  no 
burning  to,  as  is  often  experienced  when  there  is 

only  one  vessel,  and  that  exposed  to  the  open  fire.  In  the  woodcut  the  inner  vessel  is 
supposed  to  contain  some  substance  merely  to  be  heated  by  this  method  ;  but  if  distillation 
is  to  be  conducted  in  this  manner,  then  the  body  of  the  still  is  to  be  immersed  in  the 
water. 

The  water-bath  has  another  convenience,  besides  equalising  and  limiting  the  tempera- 
ture ;  it  affords  the  facility  of  applying  any  required  degree  of  heat  below  212°  to  a  sub- 

stance in  an  operation  ;  for  it  is  only  necessary  to  raise  the  temperature  of  the  water  to 
tliat  degree,  which  may  be  ascertained  by  plunging  a  thermometer  into  it,  and  then 
immersing  the  vessel  containing  the  substance  into  the  water  ;  and  this  degree  of  accuracy 
Qpuld  not  be  attained  in  any  other  way.  If  it  were  required  to  know  at  what  degree  wax 
or  any  resin  melted,  the  substance  might  be  put  into  a  thin  glass  tube,  and  the  tube  into 

1  the  water  of  the  bath,  then  raising  the  temperature  of  the  water  till  the  wax  melted,  the 
I  temperature  might  be  ascertained  by  the  thermometer. 

62.31.  A  temporary  waler-butli  may  even  be  made  by  a  tin  saucepan  ;  but  it  is  necessary 
I  to  observe  that  the  interior  vessel  should  not  touch  the  bottom  of  the  exterior  one,  for  it 
■will  then  get  heat  from  the  fire,  and  be  raised  above  tliat  of  the  water.  Should  this  be 
I  used  for  distilling  with  a  retort,  the  neck  may  be  supported  by  passing  through  a  hole  in 
.  a  wooden  cover  to  the  saucepan. 

A  Florence  oil  flask  very  well  cleaned  may  sometimes  be  used  instead  of  a  retort,  if  a 
Ibent  neck  be  cemented  to  it.  If  it  should  be  desirable  to  have  the  heat  of  the  water-bath 

'Somewhat  greater  than  212°,  that  may  bo  effected  by  using  a  saturated  solution  of  salt  in 
I  water,  which  will  bear  to  be  heated  to  238° ;  oil,  or  mercury,  or  melted  metals,  will  give  much 

higher  degrees  of  heat :  but  these  are  seldom  used. 
6232.  The  sand-hulh  is  an  analogous  metliod  of 

preventing  the  effects  of  a  violent  and  unequal  heat 
upon  the  still.  Sand  is  put  into  a  flat  iron  vessel, 
fiy.  801.,  and  the  fire  applied  below  to  heat  Iho 
sand ;  and  the  retort  or  still  is  placed  in  the  sand 
in  the  same  manner  as  in  the  water  in  the  last 
method.  The  sand-bath  differs  fron\  the  water- 
bath  in  this  respect,  that  the  heat  may  be  raised 

Fig.  801.  considerably  above    the  temperature  of  boiling 
■water.    It  is  generally  set  in  brickvirork,  and  the 

t  fire  is  made  to  circulate  backwards  and  fiirwards  imder  the  iron  plate. 
3X4 
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In  chemiciil  laboratories,  there  is  always  a  sand-bath  large  enough  to  receive  several  vessels  for  iliflcrciit 
operations ;  but  wlien  only  a  single  vessel  is  employed,  any  iron  pan  capalile  of  holding  a  sufOcient  quantity 
of  sand  may  do.  Where  they  are  much  used,  sand-baths  are  best  made  of  plates  of  cast-iron  ;  but  these  cracli, 
unless  made  in  separate  pieces,  and  tliey  are  expensive,  and  upon  the  whole  dilBcult  to  fit  up,  though  the 
most  durable.  I'iiose  made  of  wrouglit  iron  arc  not  liable  to  this  inconvenience,  though  they  are  to  another one,  that  of  warping  ;  but  for  domestic  purposes  they  may  frequently  answer  sufficiently. 

623.3.  Distilliny  in  vamo  is  a  modern  improvement  of  great  importance.  It  is  a  ■well- 
known  fact  tliat  li<iuids  boil,  or  are  converted  into  vapour,  at  a  much  lower  temperature, 

■when  the  pressure  of  the  atmosphere  is  removed  from  their  surface.  This  is  easily 
illustrated  by  the  air-pump.  If  a  tumbler  of  -water  lukewarm  be  introduced  under  the 
receiver,  and  the  air  exhausted,  the  water  will  exhibit  all  the  appearance  of  boiling,  and 
be  converted  into  vapour,  although  the  actual  temperature  is  not  increased  ;  that  is  to  say, 
■when  the  air  is  extracted,  water  heated  only  lukewann  will  exhibit  the  phenomena  of 
boiling  or  ebullition.  This  fact  has  been  happily  applied  to  distillation.  The  heat  of 

boiling  water,  212°,  is  capable  of  injuring  many  substances  required  to  be  distilled  ;  but  if 
the  air  be  removed  from  the  surface  of  the  liquor  in  the  still,  the  liquor  will  boil,  and  be 
raised  in  vapour,  at  a  heat  much  lower.  Where  the  air  is  removed,  which  is  described 
by  the  term  in  vacuo,  water  boils  at  90°  instead  of  212°,  so  that  the  fluid  need  never  be 
heated  more  than  100°,  or  much  above  blood  heat  This  is  particularly  useful  in  medi- 

cinal preparations,  as  in  distilling  many  extracts  from  vegetables,  which  have  their  virtues 

"destroyed  or  much  impaired  by  the  temperature  of  212°;  and  it  prevents  all  burnt 
flavour  or  empyreuma. 

62.34.  Tills  process  has  likewise  been  found  particularly  useful  in  boiling  the  sugar  in 
refining.  Instead  of  boiling  at  a  heat  of  218°  or  220°,  syrup  requiring  this  to  drive  off 
the  water,  is  now  boiled  and  evaporated  by  means  of  the  vacuum,  at  a  very  low  tem- 

perature, which  cannot  burn  the  sugar  ;  and  thus  a  great  saving  is  made.  This  has  been 
already  mentioned  under  "  Sugar-making." 

6235.  Many  other  improvements  have  lately  been  made  in  the  apparatus  for  distilling  in 
manufactories,  and  several  patents  have  been  taken  out  both  in  France  and  this  country 
for  inventions  of  various  degrees  of  merit;  but  the  description  of  these  does  not  enter  into 
the  plan  of  this  work. 

6236.  Sublimation  is  a  species  of  distillation  in  -which  the  substance  rises  in  a  light 
flocculent  form,  instead  of  vapour,  and  condenses  in  form  of  a  powder,  _as  in  the  case  of 
flowers  of  sulphur. 

6237.  Rectification  is  the  repeated  distillation  of  any  fluid. 

CHAP.  n. 

VARIOUS  PROCESSES  PERFORMED  IN  THE  LABORATORY. 

6238.  When  substances  are  to  be  comminuted,  or  divided  into  small  pieces,  various 
methods  are  to  be  resorted  to,  according  to  the  nature  of  the  substances,  and  the  use  that 
is  intended  to  be  made  of  them. 

6239.  Mortars  are  well-known  implements  for  pounding.  When  very  hard  substances 

are  to  be  pounded,  an  iron  mortar,  with  a  pestle  of  the  same  material,  may  be  conve- 
niently placed  upon  a  strong  block  of  wood  in  a  corner  of  the  apartment.  Sometimes  a 

heavy  hammer  is  required  first  to  break  the  substances  into  pieces.  For  table  mortars, 

those  of  brass  are  sometimes  used,  or,  what  is  better  and  cleaner,  Wedgewood's  white 
ware,  or  the  Berlin  which  is  excellent.  Some  mortars  are  made  of  white  marble,  bnt 

they  are  less  hard,  though  sufficiently  so  for  ordinary  purposes.  For  very  nice  purposes, 

small  mortars  are  made  of  steel,  agate,  porphyry,  and  even  of  glass.  For  bruising  suc- 

culent herbs,  roots,  and  other  recent  vegetable  substances,  which  do  not  require  tritu- 
ration, mortars  made  of  box  wood  or  oak  are  sometimes  used.  To  prevent  substances 

from  being  scattered  about  while  being  pounded,  the  mortar  should  have  a  loose  cover  of 

wood  or  pasteboard,  with  a  wide  hole  in  it  for  the  pestle  ;  when  such  a  cover  is  not  at  hand, 

a  piece  of  pliable  leather  may  be  tied  over  it,  or,  a  clean  cloth  held  tight  with  one  hand  on 

the  top  of  the  mortar,  and  round  the  pestle,  may  be  used  as  a  makeshift.  After  pounding, 

some  substances  are  reduced  to  a  still  finer  powder  by  rubbing  or  grinding  with  the  pestle 

acainst  the  inside  of  tlie  mortar.  To  pound  properly  in  a  mortar  requires  some  practice, 

and  should  be  learnt  by  frequent  trials  ;  for  this  purpose  it  would  be  well  to  observe  the 

modes  used  by  apothecaries.  In  general,  a  small  quantity  only  at  a  time  should  be  put 

into  the  mortar,  otherwise  some  of  the  material  may  escape  the  complete  action  of  the 

nestle  In  many  cases,  it  is  best  to  reduce  the  whole  first  to  a  coarse  powder,  and  then 

to  pound  this  over  again  finer  by  small  quantities  at  a  time.  Some  soft  substances,  as
 

chalk  re(iuirc  only  bruising.    Charcoal  is  best  pulverised  while  hot ;  it  may  be  ignited, 
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and  iramediutely  introduced  into  a  metal  mortar,  and  rubbed  to  powder.  Camphor  lias  a 
toui^hness  under  the  pestle,  but  is  easily  reduced  to  powder  when  moistened  with  a  few 
drops  of  alcoliol,  or  almond  oil.  Gum  and  resin,  when  pulverised,  should  be  kept  per- 

fectly dry,  or  they  will  concrete  again ;  they  are  best  pulverised  in  cold  weather ;  in 
summer  they  get  too  soft. 

6240.  Tyitiiration  and  levigation  mean  a  very  minute  division  of  substances  in  mortars 

of  agate,  or  some  very  hard  material,  by  a  rotatory  motion  given  to  the  pestle,  or  on  a  levi- 
gating stone,  as  a  slab  of  marble  or  porphyry,  or  thick  ground  glass,  rubbing  or  grinding 

the  substances  on  it  with  a  muller.  In  some  cases  it  is  necessary  to  add  a  little  spirit  or 
some  liquid  during  the  levigation,  or  reduction  to  an  impalpable  powder,  to  prevent  its 
flying  about. 

6241.  Granulation  is  the  reduction  of  substances  to  visible  grains.  Salt  may  thus  be 
made  finer  by  rolling  it  with  a  rolling-pin.  Jiasps  are  necessary  for  reducing  to  powder 
woods,  barks,  horn,  ivory,  bone,  &c.  Chipping  and  scraping  ai'e  likewise  employed  for 
the  same  purpose. 

6242.  The  emulsive  seeds  cannot  be  reduced  to  powder,  except  some  dry  powder  be 
added  to  them.    For  the  aromatic  oily  substances,  sugar  is  the  best  addition. 

6243.  Grinding  with  a  mill  is  also  employed  for  many  things,  chiefly  seeds,  as  cofiFee 
pepper,  &c. 

6244.  Solution.  —  In  many  operations  it  is  necessary  first  to  dissolve  some  of  the  sub- 
stances. Every  one  knows  that  salt  will  dissolve  in  water,  but  that  sand  or  flint  will  not ; 

this  may  give  an  idea  of  the  distinction  between  soluble  and  insoluble  substances  ;  but 
every  substance,  though  insoluble  in  water,  is  soluble  in  something  else  ;  and  that  some- 

thing is  called  its  solvent  or  menstriium.  Thus,  limestone  will  not  dissolve  in  water,  but 
it  will  in  strong  acid  like  oil  of  vitriol  ;  likewise  all  the  metals  are  insoluble  in  water,  but 
they  are  all  soluble  in  some  acid  or  other  ;  thus,  oil  of  vitriol  will  dissolve  copper  easily, 
but  lead  scarcely  at  aU,  except  it  be  heated.  Resins  are  not  soluble  in  water,  but  they  are 
so  in  spirits  of  wine.  Salt  is  soluble  in  cold  water  as  well  as  in  hot  ;  but  water  can  dis- 

solve only  a  certain  quantity  of  it,  and  then  the  solution  is  said  to  be  saturated.  Hot 
water  dissolves  more  of  some  salts  than  cold,  and  when  the  hot  water  cools,  it  lets  fall  all 
the  salt  above  the  quantity  that  it  could  hold  in  solution  when  cold.  On  the  contrary, 
water  will  dissolve  sugar  without  any  limit,  until  it  becomes  a  syrup. 

Solutions  are  said  to  be  concentrated  or  inspissated,  when  some  of  the  water  is  driven 
from  the  solution  by  evaporation.  This  process  with  most  animal  and  vegetable  matters 
is  best  performed  in  a  water-bath,  to  prevent  burning,  as  in  the  case  of  portable  soup. 

624.5.  Infusions  are  made  by  pouring  water,  either  boiling,  merely  warm,  or  even  cold, 
upon  vegetable  substances,  and  letting  it  stand  for  some  time,  without  farther  boiling.  It 
is  evident  that  the  water  here  can  only  extract  such  matters  as  are  soluble  in  that  fluid. 
The  ordinary  beverage  called  tea  is  an  infusion  of  tea  leaves. 

6246.  Maceration  differs  from  infusion,  in  being  continued  for  a  longer  time,  and  can 
only  be  employed  for  substances  which  do  not  easily  ferment  or  spoil. 

6247.  Digestion,  on  the  other  hand,  differs  from  maceration  and  infusion,  in  the  water 
or  other  menstruum  being  kept  in  a  state  of  continued  heat  over  a  fire,  but  gentle,  and  not 
boiling. 

6248.  A  decoction  is  the  extraction  by  water  of  certain  principles  in  vegetables,  by 
subjecting  them  to  boiling  for  some  time.  Many  parts  of  vegetables  are  not  soluble  in 
water,  as  the  resinous  substances  ;  but  others,  as  mucilage,  are  entirely  soluble  in  that 
fluid.  Decoctions,  from  the  nature  of  their  constituents,  very  soon  ferment  and  spoil ; 
consequently  they  should  be  prepared  in  small  quantities  only,  as  they  are  wanted,  and 
never  used,  particularly  in  summer,  forty-eight  hours  after  they  have  been  made.  The 
well-known  beverage,  barley-water,  is  a  decoction  of  barley. 

6249.  Coagulation  is  a  thickening  of  a  substance  that  has  been  fluid,  as  the  formation 
of  curd  from  milk  when  rennet  is  boiled  with  it. 

62.50.  An  extract  consists  in  dissolving  by  water,  spirit,  or  any  other  menstruum,  such 
parts  of  vegetables  as  are  soluble,  and  afterwards  inspissating  this  by  heat. 

62.')  1.  A  tincture  is  a  solution  of  any  coloured  substance  in  spirit  of  wine  ;  when  not 
coloured,  the  solution  is  called  a  .spirit. 

6252.  Precipilaiion  is  the  reverse  of  solution.  It  is  the  falling  down  in  a  solid  or 
powdery  state  something  that  had  been  dissolved,  in  consequence  of  the  addition  of 
some  other  body  to  the  solution.  Thus  iron  may  be  oxidised  and  dissolved  by  diluted 
sulphuric  acid,  and  the  solution  will  be  transparent  ;  but  if  an  alkali  be  added,  the  oxide 
of  the  iron  will  fall  down,  or  be  precipitated,  in  form  of  a  greenish  powder. 

62.53.  A  sediment,  on  the  contrary,  is  the  falling  down  of  a  substance  that  had  been 
mereli/  tnired  with  water  or  other  fluid,  but  not  dissolved,  and  all  that  is  necessary  to  pro- 

duce it  is  rest  for  some  time.  Thus,  water  may  be  muddy,  that  is,  contain  various  mat- 
ters in  a  state  of  mechanical  suspension,  not  chemical  solution  ;  but  if  that  water  be  suf- 

fered to  rest  long  enough,  all  these  matters  will  subside  to  the  bottom  as  a  sediment, 
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Fig.  802. 

applied  to  the 

Fig.  804. Fig.  803. 

leaving  the  water  clear.  Substances  actually  dissolved  never  subside  by  standing  any time  ;  thus,  flour  mixed  with  water  will  subside  ;  sugar  or  salt  dissolved  in  it  never. 
C234.  Decatitiitioii,  or  to  decajit  a  fluid,  is  to  pour  off  gently  the  supernatant  fluid  from 

the  sediment  without  disturbing  it. 
G25.'5.  A  siphon,  fig.  802.,  is  often  useful  for  decanting  where  there  is 

danger  of  disturbing  the  sediment.  The  siphon  may  be  first  filled  with 
the  fluid  to  be  decanted,  by  taking  out  some  carefully  with  a  spoon  ;  then, 
with  the  long  end  of  the  siphon  closed  with  a  cork,  plunge  the  short  end 
into  the  liquid,  and  keep  the  finger  upon  the  opening  of  the  siphon  till  it 
is  fairly  below  the  surface ;  now  withdraw  the  finger,  and  open  the  long 
end,  and  the  siphon  will  run. 

625G.  A  small  glass  syringe,  fig.  802.,  which  is  easily  made  out  of  a 
piece  of  tube,  is  sometimes  used  for  decanting  very  minute  quantities  of 
a  fluid ;  and  having  stopped  the  end  with  the  finger,  the  mouth  may  bb 
arm,  h,  to  draw  the  fluid  over  the  turn  of  the  tube ;  when  it  has  passed 
that,  the  fluid  will  continue  to  run. 

6257.  In  the  siphon  invented  by  M.  CoUardeau,  fig. 
803.,  it  is  not  necessary  to  apply  the  mouth,  nor  even 
the  finger,  to  either  end  of  the  tube,  a  circumstance  that 
may  be  important  when  the  liquor  to  be  transferred  is  of 
a  corrosive  nature,  or  otherwise  improper  to  touch  witli 
the  finger.  Dip  the  end  a  into  the  fluid  to  be  transferred, 
and  pour  into  the  funnel  side  opening,  i,  a  quantity  of 
the  same  fluid,  until  it  flows  out  of  the  end  c.  The  fluid 
in  the  vessel  then  rises,  and  continues  through  a,  d,  c,  c. 
In  this  case,  the  branch  mn  remains  full,  while  the 

liquid  in  6  n  subsides  to  near  the  bend  n.  The  same  object  is  effected  by  the  more  simple 
form  of  g,  fig.  804.,  provided  the  opening  of  the  longer  leg  is  closed  with  the  finger  imtil 
that  branch  is  full  ;  or  the  application  of  the  finger  is  unnecessary  if  the  fluid  be  poured 
into  the  funnel  faster  than  it  can  be  discharged  through  g ;  in  that  case,  the  long  branch 
of  the  siphon  will  fill,  and  then  act  in  the  usual  way. 

6258.  Fusion  is  the  conversion  of  a  solid  into  a  liquid  by  the  application  of  heat.  The 
fusion  of  a  metal  is  often  called  melting ;  but  in  common  language,  the  tei'm  melting  is 

often  also  applied  to  the  solution  of  a  solid  in  water ;  thus  we 
say,  sugar  melts  in  water,  dissolves  in  water  would  be  better. 
Liquefaction  means  the  same  thing.  The  fusion  of  metals  is 
conveniently  elFected  by  an  iron  ladle,  fig.  805. 

Fig.  S05.  62  5  9.  Crucibles  are  little  vessels,  a,  b,  c,  fig.  806.,  for  put- 
ting certain  substances  into  that  are  to  be  exposed  to  a  violent  heat  of  a  fire  or  a  furnace. 

Common  ones  are  made  of  a  particular  kind  of  earthenware 
F—\      *  that  resists  heat.    Some  larger  ones  are  made  of  black  lead. 

They  must  be  put  in  and  taken  out  of  the  fire  with  a  small  pair 
of  crucible  tongs,  d,  e,  and  they  should  have  covers  to  protect 
the  substances  from  the  fuel.  The  bowl  of  a  tobacco-pipe  makes 
a  very  good  small  crucible. 

The  heat  of  a  furnace  will  probably  be  very  seldom  re- 
quired in  domestic  economy  ;  if  it  should,  small  portable  ftir- 

naces  may  be  procured  at  the  dealers  in  chemical  apparatus. 
Pig  806.  Some  are  made  to  stand  upon  a  stool,  by  putting  a  few  loose 

bricks  beneath  ;  but  great  care  must  be  taken  in  its  use  to 
prevent  accidents  from  the  fire. 

6260.  The  process  called  washing  is  employed  for  separating  powders  that  are  not  soluble 
in  Witter  into  various  degrees  of  fineness,  with  greater  delicacy  than  can  be  effected  by 
any  sifting.  The  substance,  after  being  ground  to  a  fine  powder,  is  mixed  with  a  good 
deal  of  water,  and  agitated  ;  the  coarsest  and  heaviest  portion  of  the  ])owdcr  will  settle  to 
the  bottom,  while  the  smaller  and  lighter  particles  will  remain  some  time  suspended  in 
the  water.  But  before  they  have  time  to  subside,  the  water  is  poured  off  with  them  into 
another  vessel,  and  then  they  are  suffered  to  subside.  If  it  be  required  to  separate  a  third 
degree  still  finer,  the  water  must  be  poured  off  again  before  the  whole  falls  down,  and  the 
sediment  of  this  water  will  give  the  finest  powder.  In  this  manner,  every  powder  may 
be  separated  into  the  various  degrees  of  fineness  which  are  required. 

G26I.  Lixiiudlion  is  the  washing  a  soluble  substance  from  an  insoluble  one;  as,  for 

instance,  to  jjroduce  the  potash  from  wood  ashes.  The  whole  substance  is  mixed  with 

water,  and  suffered  to  stand  some  time,  till  the  water  has  dissolved  all  the  salt  The 
water  is  then  decanted  or  filtered  off ;  if  this  water  be  evaporated,  the  salt  will  be  left 
behind.  . 

6262.  Filtration  is  the  depriving  liquids  of  some  solid  particles  that  are  mixed  with 
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Fig.  807. 

throw  over  it  a 

them.  It  is  to  be  observed,  that  if  substances  are  actually  dissolved 
in  a  liquid,  no  filtration  can  separate  them  :  thus  salt  can  never  be 
separated  from  water  by  any  kind  of  filtration  whatever,  although  some 
persons  erroneously  suppose  it  can.  Filtration  can  only  separate  wliat 
is  mechanically  suspended,  and  what  would  mostly  fall  down  of  itself 
by  subsidence. 

6263.  Filters  for  delicate  purposes  are  made  of  white  unsized  paper, 
and  they  are  folded  up,  so  as  to  make  a  cone,  as  in  the  woodcut  a,  or 
as  b,Jiy.  807  ;  to  support  this,  the  paper,  so  folded,  is  put  into  a  funnel, 
and  this  funnel  into  a  filtering  stand,  c.  These  filters  can  only  serve 
once.  _         /  y 
When  large  quantities  are  to  be  filtered,  filtering-  Z  \ 

bags  are  used,  consisting  of  a  piece  of  flannel  or  linen 
fastened  to  a  hoop,  e,  Jig.  808  :  what  passes  the  first 
time  is  sometimes  not  fine  enough,  and  requires  being 
re-filtered.  AVhere  no  great  nicety  is  required,  it  is 
sufficient  to  have  a  frame,  as  at  c,  Jig.  809,  and  to 
cloth.  In  filtering  thick  adhesive  substances,  such  as 
syrup,  it  is  sometimes  necessary  to  moisten  the  filter 
with  water.  In  filtering  very  small  quantities,  the  paper 
cone  may  be  simply  put  into  a  glass. 

6264.  Strainers  are  for  the  same  use  as  filters,  and  are  only  coarse 
filters.  They  are  made  of  cloths,  of  metal,  or  earthenware  pierced  with 
holes,  or  wire-cloth.    Flannel  is  often  used. 

6265.  A  tamis  is  a  worsted  cloth,  sold  at  the  oil  shops,  made  on  pur- 
Fig.  809.          pose  for  straining  sauces  ;  the  best  way  of  using  it  (says  Dr.  Kitchener) 

is  for  two  people  to  twist  it  contrary  ways ;  this  is  a  better  way  of 
straining  sauce  than  through  a  sieve,  and  refines  it  much  more  completely. 

6266.  The  operation  of  sifting  is  well  known.  It  is  employed  for  separating  certain 
substances  from  others,  or  for  mixing  together  powders  very  completely  ;  and  likewise  for 
procuring  particles  as  nearly  as  possible  of  equal  sizes,  whether  coarse  or  fine.  Sieves  are 
made  of  wire-cloth,  hair-cloths,  or  of  open  lawn  or  muslin.  Pierced  zinc  is  also  used,  and 
in  some  coimtries  where  persons  are  obliged  to  make  their  own  sieves,  parchment  strained 
over  a  frame  and  pierced  with  numerous  holes  with  a  hot  iron  wire  answers  tolerably  well. 

6267.  Clarification  is  the  process  of  clearing  and  fining  any  fluid  from  all  impurities  or 
feculence.  It  is  performed  either  by  heat,  or  by  the  addition  of  some  substance  which 
will  unite  with  and  precipitate  or  raise  to  the  surface  the  matter  which  makes  the  liquor 
turbid.  The  substances  usually  employed  are  the  white  of  eggs,  blood,  and  isinglass. 
The  two  first  are  generally  used  for  such  liquors  as  are  clarified  when  hot,  since  the 
albumen  of  the  egg  or  of  the  blood,  when  beaten  up  with  a  portion  of  the  fluid,  coagulates 
by  the  heat,  and,  rising  to  the  surface,  carries  with  it  the  impure  matter  in  the  form  of  a 
scum.  Isinglass  dissolves  in  the  liquid,  and  sometimes  rises  with  the  impurities  as  a  scum, 
but  sometimes  falls  down  to  the  bottom,  as  in  the  case  of  wine. 

6208.  To  express  is  to  separate  fluids  from  solids  by  mechanical  pressure,  and  is  used 
chiefly  for  obtaining  the  juice  and  oils  of  vegetables.  It  is  performed  by  a  lever  or  screw- 
press.  The  substances  are  inclosed  in  a  bag  of  cloth,  introduced  between  the  plates  of 
the  press.  Ilair-cloth  is  the  best  for  the  hags,  as  it  does  not  impart  any  peculiar  taste. 
To  some  vegetables  that  are  not  juicy  enough,  the  addition  of  a  little  water  is  necessary. 
For  unctuous  seeds,  heated  iron  plates  are  sometimes  used  ;  ;n'hen  the  iron  is  cold,  the 
oil  is  styled  cold-drawn. 

6269.  Evaporating,  or  vaporisation,  is  the  conversion  of  a  liquid  into  the  state  of  vapour, 
as  water  into  steam.  No  body  in  nature  can  be  destroyed  ;  and  what  is  commonly  called 
the  drying  up  of  water  is  but  its  conversion  into  vapour,  which  is  either  dissolved  in  the 
atmosphere,  or  rendered  visible  as  steam.  Water,  when  exposed  to  the  air,  is  constantly 
evaporating,  but  heat  accelerates  this  process  ;  consequently,  when  we  wish  to  evaporate 
water  quickly,  we  employ  heat.  The  larger  the  surface  of  the  water,  the  more  rapid 
will  be  the  evaporation,  and  therefore  we  put  it  into  large  shallow  vessels.  It  is  to  be 
observed,  that  the  atmosphere  is  not  a  necessary  agent  in  evaporation,  hut  rather,  by  its 
pressure,  it  tends  to  prevent  it  ;  for  if  we  take  off  the  pressure  of  the  air  by  removing  it 
altogether  from  the  evaporating  surface  hy  exhausting,  the  evaporation  will  go  on  much 
faster ;  an  instance  of  wliicli  was  mentioned  in  an  improvement  in  the  manufacture  of  sugar  ; 
and  the  same  principle  is  applied  in  procuring  the  extract  of  vegetables.  Shallow  pans  or 
basins  are  made  for  evaporating  in,  of  which  those  of  a  kind  of  porcelain  called  Wedge- 
wood's  are  the  best  when  heat  is  used. 

6270.  Dernmposition  is  the  complete  separation  from  each  other  of  the  elementary  prin- 
ciples of  which  compound  bodies  consist;  by  decomposition  all  the  properties  of  such  a 

.substance  are  destroyed. 



1052 STILL-ROOM  AND  DOMESTIC  LABORATORY.        Book  XX. 

6271.  Effervescence  is  the  bubbling  occasioned  by  the  escape  of  gas  from  any  liquid, giving  an  ai)pearance  like  boiling.  An  example  of  this  is  seen  when  muriatic  acid  is 
poured  upon  chalk. 

6272.  Funnels  are  made  of  tinned  iron,  pewter,  stoneware  white  and  brown,  glass,  and of  various  sizes.  Very  small  funnels  are  useful  to  fill  phials  and  other  small  bottles. 
Wiiere  acids  are  to  be  poured,  glass  or  earthenware  are  requisite,  as  metal  will  be  cor- 

roded.   Glass  is  excellent,  because  one  can  see  if  it  be  perfectly  clean. 
6273.  Test  papers  for  detecting  acids  and  alkalies. —  These  are  sold  at  the  chemists'. 

That  for  ascertaining  whether  any  acid  exists  in  a  liquid  is  blue ;  if  there  is  any  acid,  the 
blue  paper  tinged  with  litmus  will  turn  red  when  dipped  into  it.  Those  for  alkalies  are 
yellow,  with  turmeric ;  any  alkali  in  a  liquid  state  will  turn  them  brown. 

6274.  The  ground  stoppers  of  phials  sometimes  get  so  fixed  that  Ihoy  can  scarcely  be  moved.  Several  methods 
have  been  practised  for  loosening  them.  When  the  haml  is  not  stronj;  enough,  a  hand-vice  may  be  tried  ; 
but  great  care  must  be  taken  tliat  it  does  not  break  the  phial.  Tapping  each  side  of  the  neck  successively 
witli  a  piece  of  hard  wood  sometimes  produces  the  desired  effect.  When  these  methods  fail,  heat  may  be 
tried.  Plunge  the  neck  of  the  phial  into  boiling  water,  or  heat  it  gently  by  a  spirit  lamp.  Here  care  must 
be  taken  tliat  the  contents  are  not  very  volatile,  or  tliey  may  burst  the  bottle.  When  the  neck  has  been 
warmed,  whicli  expands  it,  a  smart  blow  with  the  hand,  struck  upiui  the  bottom  of  the  bottle,  sometimes 
detaches  the  stopper.  A  little  olive-oil  put  round  the  stopper  for  a  diiy  or  two,  will  soak  into  the  neck  and 
often  loosen  the  stopper.  When  all  these  methods  fail,  the  stopper,  if  it  be  worth  the  expense,  as  in  the  case 
of  a  decanter,  may  be  got  out  by  sending  it  to  the  china  mender,  who  works  it  out  by  a  drill. 

6275.  With  respect  to  quantities  in  the  preparations  of  the  still-room  or  kitchen,  it  is  very 
important  to  have  a  certain  precision,  and  in  some  cases  it  is  absolutely  essential. 
Instead  of  the  frequent  ill-defined  directions  of  a  bit  of  this,  a  handful  of  that. 
&c.,  Dr.  Kitchener  particularly  recommends  that  cooks  should  accustom  them- 

selves to  use  weights  and  measures  more  frequently.  There  should  be  a  mea- 
sure for  a  gallon,  a  quart,  a  pint,  and  half  a  pint.  Graduated  glass  measures  are 

sold  at  the  chemists',  which  save  much  trouble,  yf^.  810.  One  of  these,  containing 
a  wine  pint,  is  divided  into  sixteen  ounces,  and  the  ounce  into  eight  drachms  of 
water,  by  which  a  certain  weight,  which  is  mentioned  in  a  receipt,  can  be  mea- 

sured out.    Measures  of  this  kind  are  easily  made,  by  weighing  the  water,  and 

Fi^^'sw  scratching  a  mark  on  any  tail  glass  for  the  space  it  occupies.    A  file  will  do  to mark  with. 

6276.  A  table- spoonful  is  often  mentioned  as  a  measure  or  quantity  in  a  recipe  or  pre- 
scription as  given  by  medical  men  or  in  books.  By  this  is  generally  meant  and  under- 

stood a  measure  or  bidk  equal  to  what  would  be  produced  by  half  an  ounce  of  water. 
6277-  By  dessert-spoonful  is  meant  the  half  of  a  spoonful;  and  a  tea-spoonful  is  in 

quantity  equal  to  a  drachm  of  water.  This  is  best  adjusted  by  a  graduated  glass  measure, 
sold  at  the  glass  shops,  for  spoonfuls. 

6278.  A  drop  is  the  name  of  a  vague  species  of  measure,  so  called  because  the  liquid  is 
dropped  from  the  mouth  of  a  bottle  ;  but  the  quantity  of  a  drop  may  vary,  depending 
upon  the  consistency  of  the  liquid,  and  upon  the  size  and  shape  of  the  mouth  of  the  bottle 
from  which  it  proceeds.  The  London  College  of  Physicians  have  fixed  the  quantity  of  a 
drop  to  one  grain,  sixty  drops  being  a  fluid  drachm.  This  sixtieth  part  of  a  fluid  drachm 
they  call  a  minim :  and  glass  tubes,  graduated  for  the  purpose  of  measuring  minims,  may- 

be purchased  at  the  glass  shops. 
6279.  A  good  balance  or  pair  of  scales  is  necessary.  It  is  requisite  to  have  scales  for 

ordinary  uses,  and  others  for  occasions  where  greater  delicacy  is  required.  Fine  scales 
should  be  kept  in  a  box  secluded  from  the  air,  and  should  never  be  overloaded.  They 
should  be  used  in  a  good  light. 

6280.  Glass  rods  or  tubes  are  convenient  for  stirring  ;  so  are  the  stems  of  tobacco  pipes. 

As  glass  tubes  are  liable  to  be  broken  by  rolling  ofi"  the  table,  soften  one  end  in  a  flame, and  bond  about  an  inch  ;  they  will  not  then  roll. 
6281.  Glass  tubes  may  be  bent  and  drawn  out  by  the  heat  of  a  good  spirit  lamp,  and 

may  be  broken  at  any  required  place  by  first  making  a  mark  on  it  with  the  corner  of  a 
file.  Larger  tubes  may  be  softened  and  bent  over  a  charcoal  fire  in  a  small  portable 
furnace.  Glass  blowing,  with  a  table  and  bellows  on  purpose,  might  afford  an  elegant 
and  useful  amusement;  as  thermometer  bulbs  and  other  useful  things  are  easily  made. 

6282.  Spoons  of  metal  and  wood  are  used  for  various  purposes  :  a  spatula  is  for  rubbing 

pastes. 
0203.  Cements  of  various  kinds  should  be  kept  in  the  still-room,  for  occasional  slight  purposes,  or  for 

mending  furniture.  Of  the  first,^r)f«-  paste  is  well  known  :  if  required  to  be  stronger  than  usual,  a  little  gluo 
may  be  boiled  In  it :  some  put  powilered  resin  in  it.  n'/ii/e  of  egg,  or  a  solution  of  glue  and  strong  gum-water. are  good  cements.  A  paste  marie  qf  linseed  meal  dries  very  liard  and  adheres  firmly.  A  snft  eement  is  made 
of  vellow  wax  melted  with  Its  weight  of  turpentine,  and  a  litlle  Vi'netian  red  lo  give  it  colour.  This,  when 
nol"d  is  ns  hard  as  soap,  but  ran  be  softened  bv  the  warmth  of  the  hand,  and  is  very  useful  to  stop  up  cracks ; 
and  is  b(!tter  lo  cover  the  corks  of  bottles  seiit  to  a  distance  than  sealing-wax  or  hard  cement.  Plaster  qf 
Paris  mny  serve  as  an  occasional  cement. 

6284.  Otlicr  fittings-up  in  the  .ilill-room  should  be  the  following  :  — 
A  small  sink  wiili  water  laid  on,  which  may  be  covered  over  when  not  wanted  : 
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towels,  brushes,  and  otlier  apparatus  for  keeping  everything  perfectly  clean,  should  be 

always  at  hand.  Cupboards  for  keeping  things  out  of  the  dust ;  and  shelves  along  the 
walls  to  keep  things  on  that  are  wanted  often.  On  no  account  should  any  bottle  or  phial 
be  suffered  to  remain  without  a  carefully-made  and  accurate  label,  as  numerous  accidents 

have  happened  through  neglect  of  this  caution.  A  strong  table,  and  two  or  three  small 
ones,  as  well  as  stands  ;  a  nest  of  drawers,  to  keep  small  articles  and  materials  ;  a  grate, 
with  a  boiler  on  one  side  and  an  oven  on  the  other  are  necessary  :  the  latter  will  often 

be  useful  for  drying  things.  Hobs  of  the  grate  should  have  a  sort  of  canopy,  to  prevent 
dust  from  falling  upon  whatever  is  placed  on  them. 

6285.  For  fuel,  in  the  operations  of  the  still-room,  besides  coal,  coke  and  charcoal  are 
wanted.  Coke  has  the  advantage  of  giving  a  great  heat  without  any  smoke  ;  the 
Statfordshire  coke  is  the  best,  though  dearest.  Anthracite,  likewise,  gives  no  smoke. 
Charcoal  is  the  best  fuel  for  many  nice  operations.  Boxes  with  fuel  should  be  kept  in 

the  room  :  they  may  be  on  rollers  to  slide  into  recesses.    See  Section  "  On  Fuel." 6286.  The  ivalls  of  the  still-room  should  be  whitewashed  and  painted  of  a  light  straw 
colour,  both  for  the  sake  of  having  the  most  light,  and  that  it  may  be  easily  renewed  and 
kept  perfectly  clean. 

CHAP.  ni. 

DESCRIPTION  OF  ESSENTIAL  OILS,  OR  ESSENCES,  AND  THE  MODE  OF 
PREPARING  THEM. 

6287.  We  here  beg  to  remind  our  readers  of  what  has  been  stated  in  a  previous  part  of 
this  work,  that  vegetables  yield  two  distinct  kinds  of  oil :  one  called  fxcd  or  fat  oils, 
because  they  do  not  rise  nor  are  volatilised  except  at  such  temperatures  as  are  sufficient 
to  decompose  them ;  such  is  olive-oil.  These  are  also  termed  expressed  oils,  because  they 
are  obtained  by  employing  strong  pressure.  The  other  kind  of  oil  is  called  volatile  oil, 
because  it  rises  by  vapour  at  a  gentle  heat,  and  is  easily  obtained  by  distillation  :  these 
are  also  sometimes  termed  distilled  oils  and  essential  oils. 

6288.  The  essence  of  a  vegetable  is  a  term  that  was  given  by  the  old  chemists  to  that 
principle  in  which  resided  the  taste  and  odour,  as  well  as  the  pungency,  which  peculiarly 
distinguished  it  from  other  vegetables.  Thus  the  fragrance  of  orange  or  lemon-peel,  of 
peppermint,  or  of  cinnamon,  and  the  pungency  of  cloves,  were  found  by  experience  to  be 
separable  from  the  other  parts  of  the  vegetable  by  means  of  distillation,  &c. ;  and  the 
result  of  this  was  a  small  portion  of  a  highly  aromatic  and  odoriferous  oil,  in  which  was 
contained  the  entire  odour  that  had  been  dispersed  through  the  whole  mass ;  hence  the 
oils  thus  procured  obtained  the  name  of  essences. 

6289.  These  essences  or  essential  oils,  most  of  which  are  highly  odorous,  furnish  the  most 
valuable  materials  to  the  perfumer  (See  "Perfumery,"  Book  XIX.,  Chap.  IX.),  are 
employed  in  spirituous  liquors  used  at  the  table,  and  in  cookery,  and  likewise  in  medicine, 
painting,  &c.  They  exist  in  various  parts  of  plants  :  in  some,  as  thyme,  the  oil  is  con- 

tained in  all  parts  of  the  plant ;  in  others  it  is  contained  only  in  the  leaves,  the  fruits,  the 
seeds,  the  flowers,  the  roots,  or  the  bark.  In  some  cases,  different  parts  of  the  same  plant 
contain  different  oils  :  the  orange,  for  example,  has  three  different  oils  ;  one  in  the  leaves, 
another  in  the  flowers,  and  a  third  in  the  fruit.  The  quantity  of  oil  varies  not  only  with 
the  species  of  plant,  but  with  the  soil  and  culture,  and  particularly  with  the  climate  ;  thus, 
in  hot  climates,  plants  yield  most  essential  oil.  In  some  plants  the  oil  does  not  escape  in 
drying ;  others  lose  it  immediately,  particularly  flowers. 

6290.  The  essential  oils  are  chiefly  obtained  by  distillation  :  a  few  are  obtained  by 
expression,  as  those  of  the  orange,  lemon,  and  bergaiuot.  To  extract  the  odorous  oils  of 
certain  flowers,  as  jessamine  or  tuberose,  infusion  in  a  fat  oil  is  sufficient.  These  are  called 
also  volatile  oils. 

Tlieir  Insle  is  exoepilinKly  hot  .ind  pungent,  and  in  some,  particiilnrly  the  oil  of  peppermint,  followed  by  a 
rem.irlcable  sensation  of  coldness,  though  tlic  thcntiometric.il  temper.itnre  undergoes  no  cliiinge.  The  iicri. 
mony  of  some  of  the  oils,  as  the  oil  of  cloves,  is  so  great  as  actually  to  destroy  the  outer  skin  of  the  tongue 
and  (»f  other  sensible  parts.  They  havts  not  always  tlie  same  tastes  with  the  plants  tlieyare  distilled  from.tir, 
at  lea.st.  not  in  the  same  degree.  Nothing  is  more  hitter  than  wormwood  ;  yet  the  oM  of  wormwood  has  no 
remarkable  bitterness.  Anise,  which  is  of  a  sweet  taste,  yields,  on  tlie  contrary,  an  oil  infinitely  more  sweet 
than  the  seed  ;  and  pepper,  which  is  so  remark.ibly  liot  and  acrid,  afforils  an  oil  no  way  remarkable  for  Its 
pungency.  Thyme,  which  is  in  itself  very  .tcrld  and  pungent,  conveys  that  property  in  a  yet  greater  degree 
to  its  oil :  there  is,  indeed,  no  essential  oil  so  iicrid  and  fiery  as  that  of  this  pliint. 

The  number  of  these  oils  is  so  great  as  to  baffle  all  enimieration,  almost  every  odori- 
ferous plant  being  distinguished  by  a  peculiar  oil,  to  which  it  is  indebted  for  its 

perfume. 
W 
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629 1 .  The  following  table  exhibits  the  most  prominent  properties  of  most  of  the  essential or  volatile  oils  :  — 

Rosemary 
Fennel 

Sassafras 
Tansy 
Carraway 

Penny  royal 
Anisc-seed 

Thyme 
Lavender 
Wormwood 
Camomile 
Hops 
Parsley 
Peppermint Savin 
Coriander 
Rairron 
Turpentine 
Juniper 
Cloves 
Lemon 
Orange 
Neroli 
Cinnamon 
Nutmegs 
Bergaraot 
Mace 
Roses   
Pepper       |  none 

Colour. Specific Gravity. 

none 

none 

none 

brown 
none 

green blue 

groen gieen 
green none 

none 

green none 

yellow 
yellow 
yellow 
yellow none 
yellow 

•934 •997 

1-094 
•940 
•94G 

•978 

•742 •Gil 

1034 
•888 •800 

L035 

•948 

ConJiistency  at  C0°. 

thin  liquid 
becomes  solid 

at  50° 

oily 

becomes  solid 

at  50'^ crystallised tinn  liquid 

like  butter 

thin  liquid 

fluid  as  water 
very  fluid 
oily,  very  fluid 
thin  liquid ditto ditto 
oily  and  liquid like  butter 
not  oily :  solid 

at  23" 

oily 

like  the  flower 
like  butter 

like  the  plant 

like  the  root 
very  strong 
very  strong  and 

jiungent like  the  plant 
very  strong 

like  camphor 
like  the  plant 

like  the  flower 

like  the  pl.mt 
disagreeable 
strong 

strong  smell 
like  cloves 
like  the  Iruit 

ditto 

ditto  ■ 
like  cinnamon 
like  nutmegs 
like  oranges 

very  acrid 

Procured  from 

Ros  marinus  officinalis, 
seeds  of  Anethum  foeniculum. 

root  of  Laurus  S.issafras. 
leaves  of  Tanacetum  vulgare. 
seeds  of  the  Carum  carri. 

flowers  of  the  Mentha  pugillum. 
seeds  of  Pimpinella  anisum. 

leaves  ,ind  flowers  of  Thymus  serpillum. 
flowers  of  Lavendula  spica. 
leaves  of  Artemisia  absynthium. 
flowers  of  Arthemus  nobilis. 

flowers  of  Humerus  lupulus. 
leaves  of  Apium  Petroselinum. 
leaves  of  Mentha  piperitis, 
seeds  of  Coriandrum  sativum, 
pistils  of  Crocus  sativus. 
resin  of  Pinus  sylvestris. 
seeds  of  Junipefis  communis, 
capsules  of  Eugenia  caryophillata. 
rind  of  the  fruit  of  Citriis  raedica. 
rind  of  the  fruit  of  Citrus  aurantium. 
flowers  of  ditto. 
Bark  of  the  Lanrus  cinn.imomium. 
seeds  of  Myristica  moschata. 
rind  of  the' fruit  of  Citrus  aurantium. 
seeds  of  Myristica  moschata. 
petals  of  Rosa  antifolia. seeds  of  Piper  nigrum. 

fi202.  Essential  oils  are  not  obtained  from  odoriferous  substances  in  quantities  proportioned  to  their  degree 
of  odour.  Some  which,  if  we  were  to  reason  from  analogy,  should  seem  very  well  fitted  for  this  process,  yield  • 
extremely  little  oil,  and  others  none  at  all.  Roses  and  camomile  flowers,  whose  strong  and  lasting  smell 
promise  abundance,  are  found  to  contain  but  a  small  quantity  of  oil :  the  violet  and  the  jessamine  flower, 
which  perfume  the  air  with  their  odour,  lose  their  smell  upon  the  gentlest  coction,  and  do  not  afford  any  oil 
on  being  distilled,  unless  immense  quantities  are  subjected  to  the  operation  at  once ;  while  savin,  whose  dis- 

agreeable scent  e.\tend6  to  no  great  distance,  gives  out  the  largest  proportion  of  volatile  oil  of  almost  any 
vegetable  known. 

6J93.  As  examples  of  the  quantities  of  essential  oils  yielded  by  difierent  pl.ants,  the  following  m.iy  be  men- 
tioned :  —  Goz.  of  the  oil  of  juniper  may  be  procured  from  48  lbs.  of  the  berries.  1  lb.  9  oz.  of"  the  oil  of lavender  may  be  obtained  from  80  lbs.  of  lavender  flowers.  1  oz.  of  oil  of  rosemary  may  be  had  from  24  lbs. 

of  the  plant. 

6294.  Obtaining  the  essential  oils  themselves  from  the  several  productions  is  seldom  at- 
tempted in  domestic  practice,  as  they  may  be  purchased  ready  prepared  from  a  respectable 

chemist  or  apothecary  :  when  they  are  procured  by  distillation,  the  processes  are  the 
same  as  those  which  we  shall  describe  for  obtaining  the  distilled  waters,  with  the  exception 
that  less  water  is  employed,  and  of  course  a  much  larger  quantity  of  the  leaves,  flowers,  or 
other  parts  of  the  plants.  Many  of  them  are  made  in  those  warm  climates  where  the  plants 
grow  in  greater  abundance  than  with  us.  The  chief  manufacture  of  the  essential  oils  or 
essences  which  we  have  is  in  the  south  of  France  ;  as  those  of  rose,  neroli,  lavender, 
thyme,  lemon  thyme,  and  rosemary.  Some  of  them,  as  the  oil  of  lavender  and  fennel,  are 
made  of  the  best  quality  in  this  country :  the  English  oil  of  lavender  is  three  times  as 
dear,  and  very  much  superior  to  the  French. 

629.5.  We  cannot  separate  the  volatile  oils  from  the  aromatic  plants  by  distilling  them  alone, 
because  the  proportion  of  these  oils  is  so  small,  that  they  could  not  be  collected  ;  and  be- 

sides, it  would  be  impossible  to  regulate  the  heat  so  as  to  be  sufficient,  and  yet  not  burn 
the  materials,  and  destroy  the  product.  Hence  it  is  necessary  to  distil  them  with  a  pro- 

portion of  water.  During  the  process  of  distillation,  the  volatile  oil  rises  with  the  watery 
vapour,  and  condenses  with  it  in  the  receiver,  where  it  is  partlj-  dissolved  by  the  water. 
The  greater  part,  however,  of  the  oil  again  separates  from  the  water,  after  it  has  remained 
at  rest  for  some  hours  in  a  cool  place,  and  either  floats  on  the  surface,  or  sinks  to  the 
bottom,  according  as  it  is  lighter  or  heavier  than  its  bulk  of  water. 

The  essential  oil  thus  procured  can  be  completely  detached 
from  the  water  by  an  instrument  called  a  Separator^. 
The  fluids  to  be  separated  are  introduced  through  the  orifice  a, 

fiq.  81 1.,  which  is  then  closed  with  a  stopper.  One  neck  is  then 
shut  with  the  finger,  and  the  phial  is  to  be  inclined  to  the  other 
side.  As  soon  as  the  fluids  have  separated  by  means  of  their 
specific  gravity,  the  finger  is  to  be  removed,  and  the  whole  of 
the  heavier  fluid  will  run  through  the  lower  neck  before  any  of 
the  lighter  escapes.    Another  method  of  effecting  the  same  thing 
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is  to  put  the  -whole  into  large  narrow-necked  bottles,  setting  them  in  a  cool  place,  that  the 
portion  of  the  oil  which  is  not  dissolved  in  the  water  may  rise  to  the  top,  or  sink  to  the 
bottom.  It  may  then  be  separated,  either  by  a  small  glass  syringe,  or  by  means  of  a  filter 
of  paper ;  or  lastly,  by  means  of  a  -woollen  thread,  one  end  of  -which  is  immersed  in  the 
oil,  and  the  other,  the  lower  end,  in  a  phial  ;  the  oil  -will  thus  pass  over  into  the  phial 
by  capillary  attraction  ;  and  the  thread  is  to  be  squeezed  di-y. 

G29G.  In  proceeding  to  procure  a  greater  quantity  of  tlie  oil  with  fiesh  leaves  or  flowers,  the  whole  of  the 
nati'r  produced  by  the  first  distillation  is  employed  in  the  next,  instead  of  plain  water;  so  that  thus  the 
produce  of  oil  in  the  second  distillation  will  exceed  that  of  the  first  by  the  whole  quantity  held  in  permanent 
solution  by  the  water  of  the  former  process.  By  this  method  the  amount  of  oil  yielded  by  equal  (^uantities 
of  the  same  substance  will  form  a  constantly  increasing  series,  till  the  whole  of  the  water  drawn  oil  by  each 
distillation  is  completely  saturated  with  oil.  It  is  not  till  the  seventh,  or  even  sometimes  the  tenth  distil- 

lation, that  the  produce  of  oil  attains  its  maximum.  Tall  alembics  are  the  best  for  these  distillations.  It  is 
to  bo  observed,  that  if  too  much  water  be  used  the  oil  will  dissolve  in  it,  and  only  an  aromatic  water  will  be 
procured  j  if  too  little  water,  the  plants  may  be  charred. 

0297.  In  Ms  manner  the  essence  of  roses  is  procured.  Put  into  the  body  of  the  still  40  pounds  of  rose 
petals,  and  60  quarts  of  water  ;  distil  offone-half  of  the  water.  When  a  considerable  quantity  of  such  water of  the  first  distillation  is  obtained,  it  must  be  used  as  water  upon  fresh  rose  petals  ;  a  process  of  repetition  to 
be  carried  to  the  fifth  time.  In  the  distillation  of  orange  flowers,  to  obtain  the  essence  of  neroli,  the  same 
process  is  followed.  If  orange-flower  water  merely  be  wanted,  then  it  is  obtained  at  one  distillation,  by 
reserving  the  first  fifth  part  of  water  that  comes  over. 

629S.  The  celebrated  atlar  of  roses,  a  \>recious  perfume,  which  is  the  essential  oil  of  roses,  is  prepared  in 
Persia  and  India.  Ghazipoor  on  the  Ganges,  seventy  miles  below  Benares,  is  famous  for  its  manufacture  of 
this  costly  perfume  ;  hundreds  of  acres  are  there  employed  in  the  cultivation  of  roses,  and  it  is  said  that  it 
requires  '200,000  roses  to  produce  half  an  ounce  of  the  attar.  To  procure  it,  a  clean  cask  or  glazed  earthen jar  is  filled  with  petals  of  the  rnusk  rose  separated  from  their  calyces,  and  they  are  then  covered  with  spring 
water.  The  vessel  containing  them  is  set  in  the  sun  for  two  or  three  days,  and  brought  under  cover  in  the 
night.  At  the  end  of  the  third  or  fourth  day  small  particles  of  yellow  oil  float  on  the  surface  of  the  water, 
wliich  in  a  week  accumulates  into  a  thin  scum  ;  this  scum,  which  is  the  attar,  is  taken  up  by  a  little  cotton 
tied  to  the  end  of  a  stick,  and  squeezed  into  a  small  phial.  It  sells  for  from  21.  to  31.  per  ounce.  The  Per- 

sian attar  of  roses  is  said  to  be  superior  to  the  East  Indian. 

6299.  77ie  essences  of  the  lemon,  the  orange,  and  the  bergamot,  are  the  only  ones  that  are 
so  abundant  as  to  be  obtainable  by  expression.  For  this  purpose,  a  small  wheel,  with  its 
circumference  set  with  stout  nails,  is  put  in  motion,  and  a  lemon  or  orange  is  applied  to  it 
till  the  whole  of  the  yellow  outer  rind  is  rasped  away.  The  raspings  fall  to  the  bottom 
of  the  case,  in  which  the  wheel  turns,  and  they  are  then  squeezed  between  two  plates  of 
glass.  By  this  gentle  pressure  the  oil  flows  from  the  ruptured  cells  into  an  adjoining 
vessel,  and  is  there  suffered  to  rest  till  the  water  and  the  other  impurities  have  subsided. 
This  essential  oil  is  soluble  in  all  proportions  in  pure  alcohol ;  but  only  14  parts  dissolve 
in  spirits  of  wine. 

6300.  A  very  ingenious  mode  is  employed  for  fixing  the  aroma  or  perfumes  of  plants  in  ex- 
pressed oils  without  the  assistance  of  any  but  the  gentlest  heat.  The  oil  which  is  used  is 

either  oil  of  ben  or  the  purest  olive  oil,  both  of  which  are  entirely  scentless.  The  flowers 
whose  aroma  is  to  be  extracted,  jasmine  flowers  for  example,  are  thickly  spread  upon 
flakes  of  wool,  previously  soaked  in  the  oil  ;  then  they  are  enclosed  in  tin  boxes,  and  suf- 

fered to  remain  till  the  flowers  begin  to  decay,  and  lose  their  colour  and  texture.  They 
are  then  removed,  fresh  flowers  are  added,  and  the  maceration  repeated  till  the  oil  be- 

comes richly  impregnated  with  the  jasmine  scent.  This  oil  is  then  put  into  a  still  with 
water,  and  the  essential  oil  comes  over  with  the  water  ;  or  the  wool  is  pressed,  and  the 
fragrant  oil  separated  from  the  flowers  is  put  into  closely-stopped  bottles,  and  sold  under 
the  name  of  essence  of  jasmine.  These  essences,  therefore,  consist  of  a  fixed  oil  saturated 
with  the  aroma  of  the  plant. 

CHAP.  IV. 

SIMPLE  DISTILLED  "WATERS,  AND  METHOD  OF  PREPARING  THEM. 

6301.  When  any  vegetable  matter  is  boiled  with  water  in  a  vessel  fitted  to  collect  and 
condense  the  vapour,  the  distilled  water  so  obtained  is,  in  almost  every  instance,  some- 

what impregnated  more  or  less  with  odorous  or  sapid  particles,  which  it  has  extracted 
:  from  the  vegetable,  and  carried  up  with  it  in  the  process.  But  the  difl'erence  in  the  de- 

gree of  impregnation,  according  to  the  substance  employed,  is  extreme.  Sometimes  only  a 
faint  and  nauseous  taste  is  given,  which  soon  goes  ofi' :  but  in  other  instances  the  water  is 
highly  scented,  and  has  much  taste.  The  first  occurs  where  the  plant  is  of  the  herbaceous 
and  nearly  insipid  kind,  or  only  bitter  without  being  aromatic;  but  where  the  plant  is 
rich  in  essential  oil,  or  strongly  aromatic,  the  water  partakes  largely  of  these  properties. 
What  are  called  distilled  waters,  therefore,  consist  of  simple  water  slightly  impregnated 
with  the  essential  oils  of  different  plants.  A  great  variety  of  these  have  been  used 
formerly,  most  of  them  obtained  from  the  vegetable  kingdom;  and  many  were  procured 
'  from  the  inodorous  herbaceous  plants  for  purposes  of  pharmacy.     In  France  they  enu- 



1056 STILL-ROOM  AND  DOMESTIC  LABORATORY.        Book  XX. 

merated  no  less  than  125  different  distilled  waters,  one-balf  of  which  have  scarcely  any 
flavour  or  virtue.  The  greater  part  are  now  disused  in  this  country,  being  considered  of 
no  value  ;  and  a  very  few  only  are  retained. 

6302.  The  distilled  waters  made  in  Britain  are  prepared  from  the  aromatic  vegetables, 
from  most  of  which  an  essential  oil  may  also  be  obtained  :  and  as  the  water  distilled  from 
them  tastes  and  smells  strongly  of  the  oil  peculiar  to  the  plant,  and  also  as  a  water  very 
similar  to  that  which  is  distilled  may  generally  be  made  by  dissolving  some  of  the  oU 
itself  in  plain  water,  there  can  be  no  doubt  but  that  the  distilled  waters  of  the  aromatic 
vegetables  owe  their  strong  smell  and  taste  to  the  essential  oil  which  they  hold  in  solution. 
It  has  indeed  been  suggested  that  the  principle  which  occasions  the  odour  may  be  in 
some  cases  distinct  from  the  essential  oil  itself  :  but  as  these  have  never  been  separated, 
and  as  their  distinction  is  a  point  which  chemistry  has  not  yet  determined,  it  is  sufficient 
for  us  here  to  adopt  the  prevailing  opinion. 

6.303.  The  process  fur  preparing  these  simple  aromatic  distilled  waters  is  as  follows.  The 
herbaceous  or  dried  plants  should  first  be  thoroughly  macerated  in  water,  to  open  their 
texture,  and  make  them  yield  their  essential  oil  more  abundantly.  When  herbaceous 
plants  are  used,  such  as  peppermint  for  example,  they  become  sufficiently  macerated  in  the 
time  that  it  takes  to  bring  the  water  to  a  boiling  heat,  so  that  no  previous  preparation  is  ne- 

cessary, it  being  sufficient  to  put  them  into  the  still  with  the  requisite  quantity  of  cold  water. 
But  the  woods  and  other  hard  parts  of  plants  should  be  macerated  for  some  time  before 
distillation,  being  previously  well  bruised,  and  their  texture  broken  down.  If  a  glass 
alembic  is  used,  it  should  be  placed  on  a  sand-bath  ;  if  a  copper  or  tin  one,  it  should  be 
put  into  a  water-bath.  The  quantity  of  water  required  must  vary,  of  course,  according 
to  the  nature  of  the  substance  used.  Herbaceous  plants  recently  gathered  require  that 
the  still  or  alembic  should  be  filled  only  to  two-thirds  of  its  capacity,  with  the  plants 
moderately  pressed,  and  so  much  water  added  as  will  fully  cover  them :  if  too  many 
plants  are  put  in,  as  they  swell  much,  they  would  choke  up  the  head  of  the  still.  The 
fire  should  be  raised  expeditiously  at  first,  as  a  long-continued  heat  is  apt  to  impair  the 
aromatic  flavour.  The  first  drops  that  come  over  are  insipid,  and  should  be  thrown 
away  :  soon  the  water  which  comes  is  milky  and  turbid,  owing  to  an  excess  of  essential  oil, 
which  it  carries  up  with  it  above  the  quantity  which  it  can  hold  in  clear  solution  ;  this 
excess  of  oil,  when  the  distilled  water  cools  gradually,  collects  at  top  in  form  of  a  thin 
film,  or  subsides  to  the  bottom  according  to  its  specific  gravity.  As  the  water  distils  over 
it  becomes  clearer,  and  proportionally  less  aromatic  to  the  taste  ;  till  at  last,  when  per- 

fectly limpid,  it  appears  nearly  insipid,  and  the  fire  should  then  be  withdrawn.  Much 
care  is  necessary,  to  prevent  any  of  the  vegetable  matter  from  being  scorched  during  the 
process  ;  and  the  distillation  should  be  stopped  before  any  burnt  or  empyreumatic  flavour 
is  perceived. 

6304.  Another  method  of  procuring  distilled  waters  is  sometimes  employed  by  what  is  called 
the  cold  still,  and  which  has  been  much  practised  in  private  families.  A  shallow  leaden 
vessel  is  filled  with  fresh  herbs,  flowers,  &c.,  which  are  heaped  above  it ;  so  that  when 
the  head  is  fitted  on,  this  also  may  be  filled  a  considerable  way.  A  little  fire  is  made 
under  the  vessel,  sufficient  to  make  the  bottom  much  hotter  than  the  hand  can  bear, 
care  being  only  taken  not  to  heat  it  so  far  as  to  endanger  the  scorching  any  part  of  the 

plants.  If  the  bottom  of  the  vessel  be  not  made  so  hot  as  to  have  this  efi"ect  on  the  part contiguous  to  it,  there  is  no  fear  that  the  heat  communicated  to  the  rest  of  the  included 
materials  will  be  so  great  as  to  do  them  any  injury.  By  this  management  the  volatile 
parts  of  several  odorous  plants,  as  mint,  are  effectually  forced  over  with  the  moisture,  and 
if  the  process  has  been  skilfully  managed,  the  distilled  liquor  which  collects  in  drops  in 
the  glass  receiver  proves  richly  impregnated  with  the  native  odour  and  flavour  of  the 
plants,  though  it  will  be  small  in  quantity. 

6305.  StSl  another  mode  has  been  used,  which  is  more  expeditious  and  certain.  A  qu.in- 
tity  of  water  being  poured  into  the  still,  and  the  herbs  or  flowers  placed  in  a  basket  over 
it,  there  can  be  no  possibility  of  burning.  The  water  may  be  made  to  boil,  but  so  as  not 
to  rise  up  into  the  basket.  The  steam,  only  passing  gently  through  the  leaves,  imbibes 
and  carries  over  it  the  volatile  parts  unaltered.  In  the  common  still  the  vapour  rising 
upwards  before  it  is  condensed,  the  distillation  is  said  by  chemists  to  be  per  asccnsinn  ;  but 
there  is  another  mode  of  distillation,  per  desmisum,  in  which  the  vapour  descends  to  be 

condensed.  A  cylinder  of  copper,  tinned  inside,  may  be  cased  in  wood;  the  leaves  may 
be  stuffed  into  this,  and  steam  forced  down  through  them. 

G30G.  When  an  akmbic  or  still  is  not  at  hand,  a  small  qnantit;/  of  simple  distilled  waters 

may  he  procured  by  the  following  method  :  —  Put  a  small  quantity  of  water  into  a  glazed 
earthen  jar,  and  tie  a  piece  of  open  muslin  or  gauze  over  the  mouth,  leaving  it  to  hang 
down  inside  a  little  loose  :  place  the  flowers  on  the  muslin,  and  having  put  some  lighted 

charcoal  into  any  metal  vessel,  such  as  a  warming-pan,  place  the  bottom  of  it  (just  hot 
enough  not  to  burn  or  scorch)  so  as  to  fit  tight  to  the  mouth  of  the  jar  containing  the 
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'  leaves.    By  the  heat  the  essential  oil  of  the  flowers  -will  be  forced  out,  and  not  being  able 
■  to  ascend  will  descend  into  the  water,  which  will  be  richly  impregnated. 

6307.  T/ie  degri'e  of  the  impregnation  of  the  water,  or  the  quantity  of  water  which  a  plant  is  capable  of 
I  saturating,  is  by  no  means  in  proportion  to  the  quantity  of  its  oil.  The  oil  saturates  only  the  water  that 
1  comes  over  at  tlie  same  time  with  it  ;  if  there  be  more  oil  than  is  sufficient  for  this  s.ituration,  the  surplus 
■  sep.irates,  and  concretes  in  its  proper  form,  not  miscible  with  that  which  rises  afterwards.  Some  odoriferous 
I  flowers,  whose  oil  is  in  so  small  a  quantity  that  scarcely  any  visible  mark  of  it  appears  unless  fifty  or  one 
I  hundred  pounds  or  more  are  distilled  at  once,  give,  nevertheless,  as  strong  .an  impregnation  to  water  as  those 
I  plants  which  abound  most  with  oil. 

K)08.  Most  distilled  waters,  when  first  prepared,  have  a  somewhat  unpleasant  smell,  which,  however,  they 
I  gradually  lose :  it  is  therefore  advisable  to  keep  them  for  some  days  after  their  preparation  in  vessels  but 
•  slightly  covered,  and  not  to  cork  them  up  until  they  lose  that  smell.    After  some  months  they  frequently 
•  spoil ;  but  to  make  them  keep  better,  one-twentieth  of  their  weight  of  proof  spirit  may  be  added.  If  they  be 
I  rectified  by  distilling  a  second  time,  they  will  keep  for  several  years  without  the  addition  of  any  spirit,  which 
:  always  gives  an  unpleasant  flavour,  and  is  often  objectionable  for  other  reasons. 

6309.  The  distilled  waters,  as  commonly  prepared  for  sale,  are  seldom  of  the  best  quality  ; 
;  and  the  housekeeper  who  wishes  to  possess  them  in  a  state  of  perfection  must  distil  them 
1  under  her  own  inspection,  and  preserve  them  with  the  caution  that  will  be  directed.  In 
I  the  country,  where  there  is  generally  a  gardener,  this  may  likewise  be  a  desirable  object 
I  of  economy,  and  may  afford  an  amusement  neither  inelegant  nor  uninstructive  to  the 
!  several  branches  of  the  family. 

6310.  To  prepare  rose  water. — When  the  buds  of  the  red  rose  begin  to  expand  into  the 
i  full-blown  flower,  their  perfume  is  most  perfect,  and  in  that  state  they  should  be  gathered 
i  in  a  dry  morning,  the  heels  cut  oif,  and  the  leaves  only  put  into  a  clean  cask  in  layers 
iwith  salt  sprinkled  between  them,  to  preserve  them  till  they  are  collected  in  quantity 
s sufficient  for  distiUation.  Fill  the  stiU  two-thirds  with  the  petals  and  salt  together,  with 
£a  little  water  at  the  bottom  to  prevent  bui-ning,  or  have  the  still  put  into  a  water-bath ; 
I  proceed  to  the  distillation  with  a  very  slow  fire,  and  receive  the  first  product  in  several 
1  phials  in  order  to  examine  it.    The  first  will  be  highly  impregnated;  and  as  soon  as  the 
■  slightest  empyreumatic  odour  or  burnt  smell  is  perceived,  throw  away  the  portion  that  is 
I  contaminated,  and  stop  the  distillation.  Rose  water  should  be  kept  in  a  cool  dark  place, 
-as  heat  and  light  speedily  cause  it  to  spoil.  It  is  best  to  put  it  into  a  stone  jar  with  a 
I  cork,  that  it  may  be  drawn  off  without  disturbing  the  sediment,  which  is  apt  to  be  the 
I  case  if  decanted  from  small  bottles.  It  should  be  made  in  small  quantities  at  a  time,  as  it 
•.will  not  keep  long ;  the  salted  leaves  will  keep  for  months,  and  do  as  well  for  distillation 
.as  when  fresh  gathered;  but  it  is  to  be  observed  that  it  is  an  error  to  suppose  that  the 
isalt  is  of  any  further  use  in  the  distillation,  than  to  keep  the  leaves  from  spoiling. 

6311.  Perfumed  tepid  loater  for  the  finger  glasses  before  the  dessert  may  be  easily  pre- 
[  pared  by  infusing  a  few  fresh  or  dried  rose  petals,  lavender,  or  any  other  flower,  in  the 
1  morning  for  the  purpose. 

Rose-water  is  said  to  have  been  first  made  in  Persia ;  and  the  Persian  rose-water  was 
1  long  esteemed  as  the  best.    Our  roses  give  but  little  perfume. 

6312.  Distilled  waters  may  be  prepared  in  a  similar  manner  from  any  of  the  fragrant 
herbs  or  flowers.  The  fragrance  of  lavender  and  j  essamine,  with  many  others,  when  dis- 

i  tilled  very  slowly  with  a  weak  spirit,  are  readily  extracted. 

6313.  Orange-flower  water,  which  is  in  the  highest  request,  cannot  be  made  from  the  flowers  in  this 
•country  ;  it  is  chiefly  imported  from  France  and  Italy;  the  best  is  from  Leghorn.  Orange  flowers  are  col- lected every  morning  in  M,ay  and  June  for  thirty  miles  round  Paris  from  both  public  and  private  gardens, 
land  likewise  the  buds  that  fall  from  the  trees,  to  make  this  perfume.  When  this  water  is  obtained  by  distil- 

lation from  the  fresh  flowers,  it  contains  a  peculiar  principle  in  consequence  of  which  the  water  becomes  red 
by  a  few  drops  of  sulph\iric  acid  ;  and  the  intensity  of  the  rose  colour  is  in  some  measure  a  test  of  the  richness 
of  the  water  in  essential  oil.  Orange-flower  water  may  be  made  by  dissolving  a  little  of  the  oil  of  orange 
Iflowers  called  neruli  in  water.  What  is  imported  maybe  improved  bv  putting  into  a  jar  containing  from 
flficen  to  twenty  gallons,  two  or  three  lumps  of  white  sugar,  having  dropped  upon  them  about  forty  drops  of bergamot. 

What  is  called  essence  of  pelit-grain  Is  obtained  by  distilling  the  leaves  of  the  orange  shrub. 

The  only  distilled  waters  retained  at  present  by  the  London  and  Edinburgh  Colleges 
!'for  the  purposes  of  medicine  are  those  prepared  from  orange-peel,  sweet  fennel,  rose leaves,  peppermint,  pennyroyal,  spearmint,  lemon-peel,  cinnamon,  cassia  cinnamon,  dill 
seeds,  and  pimento. 

6314.  The  following  directions  for  preparing  distilled  waters  used  as  medicines  are  from 
'those  in  the  dispensatories. 

Distilled  water  T.ike  of  water  ten  gallons.    Distil  four  pints,  which  are  to  bo  rejected;  then  distil  four gallons  to  be  used.    The  first  and  last  portions  of  the  water  .are  rejected  as  impure. 
Peppermint  water.  —  Put  a  pound  and  a  half  of  the  peppermint  into  the  still.  Pour  over  it  as  much  water as  will  prevent  empyreuma  or  burning  during  distillation.    Distil  a  gallon. 
Pennyroyal  water.  —  The  process  is  the  same  as  the  last.  Distil  as  long  as  the  water  has  the  fine  flavour of  the  herb. 
Spearmint  water  Is  prociired  in  the  same  manner. 
Cinnamon  water.  —  Steep  one  pound  of  bruised  cinnamon  in  a  gallon  .ind  a  half  of  water  for  two  days  • 

■  then  distil  off  the  w.'>ter  till  It  ceases  to  run  milky  ;  put  what  comes  over  into  the  still,  and  distil  again.  ' Water  of  orange-peel  Take  of  fresh  orange-peel  two  pounds  ;  add  so  much  water  th:it  wheu  ten  pounds 
h,ive  been  drawn  oft' by  distillation  there  shall  remain  a  sufficient  quantity  to  prevent  empyreuma.  Alter  dun maceration  distil  ten  pounds,  to  which  add  Ave  pounds  of  diluted  alcohol. 3  Y 
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MODE  OF  PREPARING  SPIRITUOUS  AROMATIC  DISTILLED  -WATERS,  AOT) 
SPIRITS  OF  TIIE  PERFUMERS. 

6315.  There  is  some  ambiguity  and  confusion  in  the  names  usually  given  to  these  pre- 
parations, but  they  will  be  easily  understood  from  the  following  explanation.  We  stated 

that  the  vapour  of  water,  and  the  essential  oils,  rise  together  in  distillation  and  form  the 
simple  distilled  waters,  but  that  water  would  only  take  up  a  certain  portion  of  the  essential 
oils,  the  remainder  separating  from  it  on  cooling  ;  water  is  therefore  only  slightly  im- 

pregnated with  the  essential  oils  of  vegetables.  Spirit  of  wine  has  this  advantage 
over  water,  that  it  keeps  all  the  essential  oil  in  a  state  of  solution,  and  can  therefore 
be  much  more  highly  impregnated  with  the  odours  and  other  properties  of  the  oils. 
Nevertheless,  as  spirit  of  wine  is  extremely  volatile,  it  is  sometimes  more  so  than  the 
essential  oils,  and  therefore  it  will  rise  first,  and  consequently  without  the  oils  ;  whereas 
water  requiring  more  heat  to  be  converted  into  vapour,  will  not  rise  until  the  essential 
oil  does  the  same.  Thus,  if  cinnamon,  for  instance,  be  committed  to  distillation  with  a 
mixture  of  spirit  of  wine  and  water,  or  with  a  pure  proof  spirit,  which  is  no  other  than  a 
mixture  of  equal  parts  of  the  two,  the  spirit  will  rise  first,  clear  and  transparent,  and 
almost  without  any  taste  of  the  cinnamon  ;  but  as  soon  as  the  watery  part  begins  to  rise, 
the  oil  comes  over  freely  with  it,  so  as  to  render  the  liquid  highly  odorous  and  sapid.  The 
proof  spirits  commonly  sold  have  a  certain  disagi-eeable  flavour,  owing  to  the  essential 
oil  of  the  barley  from  which  it  is  made,  which,  though  in  general  concealed  in  a  great 
measure  by  certain  additions,  plainly  discovers  itself  on  distillation ;  but  this  nauseous 
smell  is  not  perceived  until  after  the  purer  spirituous  part  has  come  over,  which  is  the  very 
time  when  some  of  the  essential  oils  also  begin  to  distil.  On  this  account,  it  is  of  great 
importance  to  have  very  pure  spirit  for  the  purpose  of  procuring  spirituous  waters. 

6316.  AVhat  are  called  spirituous  waters  are,  where  only  proof  spirit,  that  is,  half  pure 
spirit  and  half  water,  has  been  employed. 

An  example  of  a  spirituous  -water  may  be  given  in  the  case  of  orange-peel  water,  the 
receipt  for  the  simple  distilled  water  of  which  has  been  already  given. 

6317.  Spiriluous  orange-peel  water.  —  Take  of  the  outer  rind  of  Seville  orange-peel,  dried,  half  a  pound; 
proof  spirit,  one  gallon  ;  water,  as  much  as  is  sufficient  to  prevent  empyreuina.  Distil  off  one  gallon.  This  is 
considerably  stronger  than  the  simple  orange-peel  water.   It  is  used  as  a  cordial  and  stomachic. 

6318.  Spirituous  jessnmine  water  Take  of  Spanish  jessamine  flowers,  twelve  ounces;  essence  of  Flo- 
rentine citron  or  bergamot,  eight  drops  ;  fine  proof  spirit,  one  g.dlon  ;  water,  two  quarts.  Digest  for  two 

days  in  a  close  vessel ;  after  which  draw  bIT  one  gallon,  and  add  sugar. 
6319.  Spiriluous  peppermint  water  Take  of  peppermint  leaves,  dry,  a  pound  and  a  half;  proof  spirit, 

one  gallon  ;  water,  as  much  as  is  sufficient  to  prevent  empyreuma.  Distil  off  one  gallon.  This  smells  and 
tastes  very  strongly  of  peppermint,  and  is  used  medicinally. 

6320.  What  perfumers  term  spirits  of  certain  plants,  as  spirits  of  lavender,  consist  of  the 
essential  oil  of  the  plants  dissolved  in  proof  spirit,  by  putting  the  plants  with  alcohol  into 
a  still,  and  drawing  oS  the  scented  spirit ;  or  they  are  obtained  by  digesting  the  odor- 

iferous substances  with  spirit  in  a  sand  heat. 
632 1 .  Formerly,  the  term  spirit  was  applied  by  chemists  to  all  volatile  substances  col- 

lected by  distillation,  and  hence  some  of  the  essential  or  volatile  oils  were  termed  spirits. 
Some  of  these  names  are  not  yet  entirely  banished ;  thus,  the  essential  oil  of  turpentine 
is  still  improperly  called  spirits  of  turpentine.  The  tel-m  spirit  is  at  present  among  per- 

fumers usually  confined  to  alcoholic  solutions.  But  while  some  perfumers  call  these 
spirits,  others  name  them  mences,  a  term  which  ought  to  be  confined  to  the  pure  essential 
oils. 

6322.  Spirituous  perfumes  are  also  prepared  by  putting  the  essences  procured  by  means 
of  the  fat  oils  into  a  distilling  vessel  with  alcohol.  The  aroma  which  was  joined  to  the 
oil  leaves  it  for  the  spirit,  and  the  fixed  oil  remains;  thus,  a  highly  perfumed  spirit  is 
procured  instead  of  an  oil. 

6323.  To  avoid  the  trouble  of  distillivg  with  the  plants  themselves  in  preparing  per- 
fumers' spirits,  it  is  very  usual  now  to  mix  a  small  quantity  of  the  essential  oils  of  the 

several  plants  with  proof  spirit.  Thus,  spirit  of  roses  may  be  made  by  adding  three 
drachms  of  attar  of  roses  to  two  pints  of  rectified  spirits.  Spirit  of  jessamine  may  be  pro- 

cured by  adding  half  a  drachm  of  the  essential  oil  of  jessamine  to  eight  ounces  of  rectified 

spirit.  But  the  best  method  of  combining  the  perfumes  with  spirits  is  the  following  :  — 
Into  each  of  three  digesters,  immersed  in  water-baths,  put  twenty-five  pounds  of  any  one 
of  the  essential  aromatic  oils,  and  pour  into  the  first  digester  twenty-five  quarts  of  spirit 

of  wine  ;  agitate  every  quarter  of  an  hour  during  three  days,  and  at  the  end  of  this  period 

draw  off' the  perfumed  spirit,  and  pour  it  into  the  second  digester;  then  transfer  it  after 
three  days  into  the  third  digester,  treating  the  mixture  in  the  same  way ;  and  the  spirit 

thus  obtained  will  be  perfect.    Tlie  digesters  must  be  covered  carefully  during  the  pro- 
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cess  of  those  operations.  On  pursuing  the  same  process  with  the  same  oil  and  fresh 
alcohol,  essences  of  inferior  qualities  may  be  obtained.  Some  perfumers  state  that  it  is 
better  to  use  highly-scented  pomades  than  oils. 

G324.  Spirit  ofbergamot.  —  This  fine  perfume  comes  from  Italy,  and  cannot  be  prepared  in  .perfection  in 
England  for  want  of  the  fruit  from  wliich  it  is  prepared,  wliich  is  a  species  of  lemon  ( Citrus  limetla).  The 
best  is  from  Rome;  that  from  Leghorn  is  inferior.  Directions  are  given  for  making  an  mferior  limd  as 
follows  •  —  Mix  one  gallon  of  proof  spirit  of  wine,  and  one  gallon  of  water,  with  half  an  ounce  of  Roman  oil 
of  bergamot  beaten  in  a  mortar  with  fine  sugar.   Put  the  whole  into  a  still  in  a  water-bath,  and  draw  off  six 

6325!  Spirit  of  lavender.  -  Infuse  six  ounces  of  fresh  lavender  flowers  in  one  gallon  of  proof  spirits,  and 
digest  in  a  sand  heat.  Repeat  the  infusion  of  fresh  flowers  four  times,  and  an  excellent  spirit  will  lie  ob- 
tafned.  The  flowers  should  be  gathered  very  dry,  stripped  from  their  stalks,  and  kept  in  paper  bags.  Or, 
put  a  pound  and  a  half  or  two  pounds  of  fresh  lavender  flowers  into  a  still  ;  add  one  gallon  of  proof  spirit  of 
wine.  Distil  off  one  gallon.  This  by  some  perfumers  is  called  lavender  water.  It  is  apt  to  be  adulterated 
with  oil  of  turpentine.  .  . 

6326.  Spirit  of  ambergris.  — Ueiwce  to  powder  with  loaf  sugar  oz.  ambergris,  20  grains  civet,  musk  30 
grains.    Add  the  fourth  of  a  green  lemon,  and  digest  the  whole  in  3  pints  of  rectified  spirits  of  wine. 

6327.  Spirit  qfmusk.  —  Reduce  to  powder  with  loaf  sugar  li  oz.  musk,  40  grains  civet,  and  i  oz.  red  rose 
buds.    Digest  the  whole  in  3  pints  of  spirit  of  wine  ;  or  they  may  be  distilled  by  an  alembic. 

6328.  Hungari/  water  This,  though  it  retains  the  name  of  water,  is  properly  a  spirit..  Take  of  rosemary 
flowers,  just  gathered,  two  pounds  ;  rectified  spirit  of  wine,  three  pounds  ;  put  them  together,  and  distil  in  a 
water-bath.  Some  add  lavender  flowers.  That  which  is  imported  is  generally  superior  to  what  is  made 
here,  which  is  probably  owing  to  the  manufacture.  A  very  pure  spirit  should  he  employed.  The  best 
method  of  managing  the  distillation  is  to  place  the  spirit  in  the  still,  and  then  place  above  the  liquor,  either 
an  iron  hoop,  with  a  hair-cloth  stretched  over  it,  upon  which  the  flowers  are  to  be  lightly  spread,  or  rather  a 
basket,  supported  on  three  pins,  reaching  down  to  the  bottom.  A  gentle  heat  being  applied,  just  sufficient  to 
raise  the  spirit,  its  vapour,  lightly  percolating  through  the  flowers,  will  imbibe  their  essential  oil,  which  thus 
IS  obtained  extremely  pure. 

A  simpler  Hungari/  water  by  infusion.  —  Add  to  a  pint  of  rectified  spirit  of  wine  an  ounce  of  oil  of  rose- 
mary, and  two  drachms  of  essence  of  ambergris  ;  shake  the  bottle  well  several  times,  then  let  the  cork  remain 

out  for  twenty-four  hours  ;  shake  it  each  day  for  a  month,  and  then  put  it  into  small  bottles  well  sealed. 
6;)29.  Eau  de  Cologne,  improperly  called  a  water,  as  it  is  a  spirit —  The  following  recipe  is  given  by  Dr. 

Granville  for  making  this  celebrated  perfumed  water  equal  in  quality  to  that  of  Farina  in  Cologne,  and  at  one- 
fourth  ol^the  expense: — Take  of  the  essence  of  bergamot,  lemon-peel,  lavender,  and  orange-flowers,  each  one 
ounce,  l.'i  ounces  of  the  spirit  of  rosemary  and  of  the  spirituous  water  of  balm,  "i  pints  of  strong  .alcohol. Mix  the  whole  together,  and  let  the  mixture  stand  quiet  for  a  fortnight.  Put  this  in  a  glass  retort,  placed  in 
a  sand  or  water-hath,  the  latter  of  which  may  be  heated  by  a  lamp,  and  lute  a  glass  receiver  to  the  beak  of  the 
retort.  The  water-bath  being  kept  boiling,  the  mixture  in  the  retort  will  distil  over  into  the  receiver,  which 
honld  be  kept  cool  with  wet  cloths.    It  should  be  kept  for  some  time  in  a  very  cold  cellar,  or  .an  ice-house. 
6330.  Another  receipt  Distil  as  before  in  a  wiiter-b.ath  3  ounces  of  essence  of  bergamot,  Bounces  of 

essence  of  lemons,  1  drachm  of  oil  of  rosemary,  IJ  ounce  of  essence  of  neroli,  1  ounce  of  oil  of  lavender,  aud  12 
pints  of  alcohol. 

6331.  Another  Mix  two  drachms  of  essence  of  citron  and  of  bergamot,  and  1  ounce  oflemon-pecl,  J  drachm 
of  oil  of  lavender,  10  drops  of  essence  of  orange  flowers,  3  drachms  of  tincture  of  benjamin,  and  2  drops  of  oil  of 
rosemary.    The  most  celebrated  maker  of  eau  de  Cologne  is  Jean  Farina  of  Cologne. 

ra32.  Eau  de  Luce  Put  highly-rectified  spirit  of  wine  and  oil  of  amber  into  a  bottle,  in  the  proportion of  four  pounds  of  the  former  to  one  ounce  of  the  liitter.  Let  these  remain  five  days,  sh.iking  the  bottle  from 
time  to  time,  by  which  means  they  will  combine.  Add  to  this  four  ounces  of  the  best  amber,  powdered,  .ind 
let  the  whole  digest  for  three  d,ays.  Having  decanted  this  clean,  add  to  it  sixteen  pounds  of  the  strongest 
pirit  of  sal  .ammoniac,  ,and  eight  pounds  of  highly. rectified  spirit  of  wine.  Take  care  the  amber  be  genuine, 

for  a  great  deal  of  what  is  sold  for  amber  is  a  fraudulent  composition. 
6333.  Eau  de  Cannes  T.ike  of  fresh-gathered  leaves  of  balm  a  pound  and  a  half;  the  recent  yellow  rind 

of  lemons,  four  ounces  ;  nutmeg  and  coriander,  each  two  ounces  ;  cloves  and  cinnamon,  each  one  ounce  ;  the 
ingredients  lieiiig  sliced  and  bruised,  pour  upon  them  six  pounds  of  rectified  spirits  of  wine,  and  tliree  pounds 
of  halm  water.    Digest  the  whole  for  three  d.ays,  then  draw  off  six  pounds  by  distillation. 

6334.  The  French  prepare  n  great  variety  of  scented  spirits,  in  wliich  are  numerous  ingredients,  of  which 
the  following  m.-iy  serve  as  an  example.  Spirit  of  cytherea.  —  1  quart  of  spirit  of  violets,  1  of  jessamine,  1  of tuberose,  1  of  clove  gilliflower,  1  of  roses,  1  of  Portugal,  and  2  of  orange-  flower  water. 

6.33.5.  77(6  following  general  directions  are  given  for  gathering  and  preserving  leaves, 
ilowcrs,  roots,  and  sweet  herbs  for  the  purpose  of  distillation,  or  for  seasoning  in  cookery. 
Vegetables  should  be  gathered  in  dry  weather,  and  when  no  dew  is  upon  them  ;  they 
should  be  gathered  fresh  every  year,  and  those  which  have  been  longer  kept  should  be 
thrown  away.  Roots,  for  the  most  part,  are  to  be  dug  up  before  their  stems  or  leaves 
shoot  forth.  Barks  are  to  be  collected  in  the  spring,  when  they  are  most  easily  separated 
from  the  wood.  Petals  should  be  gathered  after  the  flowers  have  fully  expanded,  and 
before  the  seeds  are  mature;  flowers  in  general  when  they  are  just  full  blown;  seeds 
when  they  are  ripe,  and  before  they  drop  from  the  plant ;  they  ought  to  be  preserved  in 
their  seed  vessels. 

Some  vegetables  are  to  be  used  in  their  fresh  state  ;  others  are  first  dried.  When  the 
latter  is  the  case,  they  should  be  dried  as  quickly  as  possible,  that  their  principles  may  be 
•.he  least  dissipated  ;  for  this  purpose,  they  should  be  spread  out  in  thin  layers  in  baskets, 
■>r  strewed  upon  a  sieve,  according  to  the  nature  of  the  substances,  and  exposed  to  the 
■Tcntle  heat  of  a  stove  or  a  common  fire,  so  as  not  to  alter  their  colour  :  when  the  leaves 
-legin  to  shrivel,  they  .should  be  turned  frequently,  and  the  heat  should  be  continued  till 
hey  begin  to  crumble  in  the  hand.  When  perfectly  dried,  they  should  be  preserved  in 

glazed  jars  closely' covered,  not  in  paper  bags,  as  often  directed,  and  kept  in  a  dry  and ,varm  situation.  Some  plants,  the  essential  oils  of  which  are  very  volatile,  require  to  be 
oowdered  immediately  when  dried,  and  to  be  preserved  in  well-stopped  opaque  bottles. 
The  greater  part  of  the  oils  prepared  for  perfumery  and  medicine  are  from  dried  plants. 

6.336.  Steam  <iffbrds  a  very  crrcllenl  and  regular  heal  for  drying  many  sulistanccs,  such  as  leaves  of  various 
;ind.t.   For  this  purpose  nolliiiig  more  is  necessary  than  a  common  tcu-kcltlo  to  generate  tliu  stcum,  and  u 3  Y  2 
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metal  pipe  flxcil  on  to  its  spout,  and  connected  with  a  tin  box,  about  eighteen  inches  or  two  feet  long,  or any  other  size  that  may  be  convenient.  Near  the  top  of  this  box  a  tin  cover  is  to  be  fixed,  having  circular holes  cut  in  it  to  receive  capsules  or  any  other  vessels,  into  whicli  the  substances  to  be  dried  iire  put,  the bottoms  of  them  being  exposed  to  the  steam,  which  fills  the  box.  When  a  quantity  of  leaves  are  to  be  dried, 
a  tin  tray  fits  on  the  top  of  the  box  to  hold  them,  and  the  circular  holes  are  left  open  to  suffer  the  steam  to 
come  to  tlie  bottom  of  the  tray.  The  application  of  this  principle  of  using  steam  heat  may  be  varied  in  an inhnity  of  ways,  as  it  is  easily  conducted  by  means  of  pijies  to  any  place  in  the  apartment. 

6337.  Aromatic  flowers  may  be  preserved  for  distillation  by  the  following  method:  
Bruise  the  petals  with  salt,  three  pounds  of  rose  leaves  with  a  pound  of  common  salt. 
Put  the  paste  into  an  earthen  jar,  or  water-tight  barrel.  This  must  be  kept  in  a  cool 
place.  When  it  is  wanted  for  distillation,  a  quantity  of  this  paste  may  be  put  into  the 
still,  with  twice  its  weight  of  water.  By  applying  heat  in  the  usual  way,  the  distilled 
water  comes  over  perfumed  with  the  essential  oil.  This  process  may  be  performed  at 
any  time  of  the  year.  Some  chemists  have  been  of  opinion  that  herbs  and  flowers, 
moderately  dried,  yield  a  greater  quantity  of  volatile  oil,  than  if  they  were  distilled  when 
fresh.  It  is,  however,  improbable,  that  the  quantity  of  volatile  oil  will  be  increased  by 
drying ;  on  the  contrary,  part  of  it  will  be  dissipated  and  lost ;  but  drying  is  useful  in 
other  ways,  either  by  diminishing  the  bulk  of  the  substance  to  be  distilled,  or  by  causing 
it  to  part  with  its  oil  more  easily. 

CHAP.  VI. 

TINCTUKES  AND  EXTRACTS. 

6338.  A  tincture  is  a  solution  of  any  coloured  substance  in  spirits  of  wine.  Rectified 
spirits  of  wine  is  the  direct  menstruum  of  the  resins  and  essential  oils  of  vegetables, 
which,  not  being  soluble  in  water,  or  in  a  very  small  degree,  cannot  be  extracted  by  it. 
Pure  alcohol  dissolves  the  greater  number  of  the  active  principles  of  vegetables,  except 
the  ligneous  fibre  ;  viz.  sugar,  resin,  extractive,  tannin,  camphor,  the  essential  oils, 
several  acids,  and  the  narcotic  principle.  Gum  is  soluble  in  water,  but  not  in  alcohol ; 
and  rectified  spirit  containing  a  portion  of  water  dissolves  gum  resins,  which  are  inter- 

mediate between  gum  and  resin.  Pure  alcohol  is  seldom  required  in  the  formation  of 
tinctures,  rectified  and  proof  spirit  being  adequate  for  most  purposes.  Tinctures  are  not 

liable  to  suffer  spontaneous  decomposition,  as  is  the  case  with  infusions  and 
decoctions  ;  and  if  the  bottles  containing  them  be  closely  corked,  they  may  be 
kept  for  any  length  of  time  unchanged.  When  spirituous  tinctures  are  eva- 

porated till  they  are  of  a  thick  consistence,  they  are  called  balsams. 
6339.  Tinctures  are  prepared  by  pounding  the  ingredients  to  be  acted  upon, 

putting  them  into  a  close  vessel  with  alcohol  or  spirits  of  wine,  and  assisting 
the  solution  by  a  temperature  not  exceeding  80°,  at  which  heat,  by  allowing 
the  menstruum  to  act  upon  the  ingredients  for  a  sufficient  time,  all  the  prin- 

ciples that  are  soluble  in  it  are  extracted.  The  liquid  should  then  be  passed 
through  filtering  paper  :  the  balneum  marias  is  the  best  method  of  applying  the 
heat,  and  the  vessel  should  be  frequently  shaken  during  the  digestion. 

6340.  Tinctures  may  also  be  prepared  rapidly,  by  moistening  the  pounded 
materials  with  some  of  the  spirit  intended  to  be  used  to  the  consistence  of  a 
thick  paste  ;  then  putting  it  into  a  percolator,  fg.  812.,  and  pouring  over  it  the 
remainder  of  the  spirit.  As  it  passes  through  the  paste,  the  spirit  dissolves 
the  soluble  matter,  and  drops  as  a  tincture  into  a  bottle  placed  to  receive  it. 
When  it  ceases  to  drop,  water  should  be  poured  into  the  percolator,  which 
will  draw  out  the  tincture  without  mixing  with  it  A  piece  of  rag  should  be 
tied  over  the  lower  orifice  of  the  percolator. 

Fig.  812. 
6341.  Tincture  of  lemon-peel  This  is  a  very  easy  and  economical  way  of  preserving  the  aromatic  flavour 

of  lemon  peel.  Whenever  a  lemon  is  used,  pare  the  riiid  off  very  thin,  and  put  it  into  a  wide-mouthed  bottle, 
containing  brandy  or  proof  spirit.    The  spirit  will  in  a  lew  weeks  be  strongly  flavoured. 

63'1'2.  Dr.  Kitc/icnt  r'.i  quintessence  qf  Innon-pi  el.—Vrocurc  a  drachm  of  the  e.^scntial  oil  of  lemons,  and 
mix  it  gradu.iUy  with  two  ounces  of  the  strongest  rectified  spirit.  This  possesses  all  the  delightful  fragrance 
and  flavour  of  the  freshest  lemon-peel.  A  few  drops  on  the  sug.ir  put  into  punch  instantly  impregn.ites  it 
with  :i6  much  of  the  flavour  as  is  obtained  by  tlio  troublesome  and  inelegant  process  of  rubbing  the  sugar 
upon  the  rind  of  the  lemon.  It  is  likewise  admirable  for  flavouring  blanc  mange,  jellies,  negus,  custards, 
and  cverytliing  for  wliich  the  aromatic  flavour  of  the  lemon  is  Avantcd.  ,         ,    .  . 

6343  Tini  tfirc  qfpingrr,  improperly  called  e.'ssence  of  piyiacr — Infuse  three  ounces  of  grated  ginger,  and 
two  ounces  of  the  thin  parings  of  the  rind  of  lemons,  in  a  quart  of  brandy  or  proof  spirit. 
6344  Tincture  of  cai/emu;  improperly  called  essence.  —  Steep  half  an  ounce  of  Cayenne  pepper  in  half  a 

pint  of  brandy  or  wine  for  a  fortnight.  Pour  off  the  clear  liquid.  Tliis  is  prei;er,ible  for  preparing  fish 
sauces  and  mrmy  other  articles  of  cookery,  as  the  fiavour  is  instantly  and  equally  diffused  ;  and  it  is  libewise 
more  e.isy  and  accurate  to  8C.TSon  with  this  than  with  the  pepper  itself.  ,   .  •  , ,         i,  .i, 

634.')  Tincture  of  Chili. .,-  .Steep  .'in  fresh  red  chilies  in  hall  a  pint  of  brandy  for  a  fortnight ;  this  has  the 
same  properties  as  the  last.    This  is  also  usuallj- railed  essence  of  Chili,  but  impropcHy. 
6346  Essence  qf  lemon  or  orange -peel,  bn  Dr.  kitchener's  method.  —  V\  ash  and  brush  clean  Uie  lemons  ;  let 
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I  them  get  perfectly  dry  ;  take  a  lump  of  sugar,  and  rub  them  till  all  the  yellow  rmd  is  taken  up  by  the  sugar ; 
scrape  olfthe  surface  of  the  sugar  into  a  preserving  pot,  and  press  it  hard  down  ;  cover  it  very  close,  and  it 
will  keep  some  time.    This  method  of  preserving  an  essential  oil  is  termed  an  oleosaccharum. 

6347.  Tincture  of  allspice,  usually  called  essence  of  allspice —  This  is  very  useful  in  making  mulled  wine, 
;  and  in  flavouring  gravies,  for  which  a  few  drops  will  suffice.  It  is  made  by  adding  a  drachm  of  oil  of 
i  pimento  to  two  ounces  of  strong  spirit  ot  wine. 

6348.  Another  method. —  Steep  three  ounces  of  allspice  bruised  in  a  quart  of  brandy.  This  is  used  for  the 
J  same  purpose  as  the  last. 

6349.  Tincture  of  nutmeg  is  made  as  that  from  allspice. 
6350.  Tincture  qf  cinnamon.  —  Macerate  tliree  ounces  of  bruised  cinnamon  in  a  bottle  of  French  brandy 

I  or  rectified  spirit.  This  was  at  one  time  much  in  vogue  as  a  stomachic,  and  is  still  considered  as  a  useful 
I  remedy. 

6351.  Compound  tincture  of  cinnamon  Macerate  for  fourteen  days,  in  two  pints  of  proof  spirit,  six 
I  drachms  of  cinnamon  bark,  bruised,  three  drachms  of  cardamom  seeds,  bruised,  two  drachms  each  of  long 
I  pepper  and  ginger  ;  filter. 

63.52.  The  spirits,  or,  as  they  are  usu.nlly  railed,  essences  of  nutmeg,  cloves,  aud  cinnamon,  are  prepared  by 
;  adding  the  essential  oils  to  brandy  or  rectified  spirit. 

66-')3.  Spirits  are  also  prepared  frota  various  sweet  and  savoury  herbs,  which  are  extremely  convenient  in c  culinary  preparations.    These  are  obtained  by  steeping  the  dried  herbs  in  brandy  or  proof  spirit. 
6354.  Dr.  Kitchener's  soup-herb  spirit  Infuse  for  ten  days,  in  a  pint  of  brandy,  half  an  ounce  each  of 

1  lemon  th>*rae,  winter  savoury,  sweet  marjoram,  and  sweet  basil,  two  drachms  of  lemon-peel  grated,  the  same I  of  eschalots,  and  one  drachm  of  celery  seed. 
6355.  Dr.  Kitchener's  spirit  of  savoury  spice —  Infuse  for  ten  days,  in  a  pint  of  brandy,  one  ounce  of  black 1  pepper,  half  an  ounce  of  allspice,  and  a  quarter  of  an  ounce  of  nutmeg  grated. 
6356.  Dr.  Kitchener  observes,  that  "  cooks  who  are  jealous  of  their  reputation,  and  housekeepers  who  value t  their  health,  will  prepare  these  articles,  and  some  other  ingredients  for  sauces  above  mentioned,  at  home ; 

;  there  are  quite  as  nii\ny  reasons  why  they  should,  as  there  are  for  the  preference  usually  given  to  home-made 
t  bread  and  home-brewed  beer." 

63.57.  The  term  extract  refers  more  properly  to  the  mode  of  preparation  than  to  the 
!  nature  of  the  substance  prepared.  Although  chemists  in  general  have  described  e.rtrac- 
i  live  or  the  extractive  principle  as  a  peculiar  proximate  principle  in  vegetables,  yet  it  is 
mow  doubted  whether  there  is  any  one  principle  to  -which  this  name  can  with  propriety 
i  be  applied.  Making  an  extract  consists  in  dissolving  by  water,  spirit,  or  any  other  men-  ^ 
jstruura,  such  parts  as  are  soluble,  and  concentrating  or  inspissating  this  solution  by  heat 
tto  a  thick  consistence,  or  sometimes  to  entire  solidity.  Hence  we  find  in  an  extract 
-generally  a  great  variety  of  substances,  as  mucilage,  sugar,  tannin,  resin,  gluten  ;  in  short, 
1  whatever  happened  to  be  present,  and  could  be  dissolved  by  the  menstruum  employed.  If 
■water  alone  is  employed,  the  solution  is  called  a  watery  extract;  if  alcohol  or  proof 
■  spirit,  then  the  produce  is  a  spirituous  extract. 

63.58.  To  make  a  water)/  extract,  the  substances  are  generally  boiled  in  water,  the 
■  decoction  is  strained,  and  then  boiled  down  till  it  has  attained  the  required  consistence, 
and  perhaps  gently  dried  on  a  stove.    If  a  spirituous  extract  be  required,  a  tincture  of  the 
-substance  is  first  made,  and  this  is  evaporated  gently  in  a  water  or  sand-bath  ;  or  a  dis- 

tilling apparatus  may  be  employed,  and  thus  the  spirit  be  saved.  In  performing  the 
operation  of  making  watery  extracts,  a  higher  temperature  than  boiling  water  must  not 
be  employed,  and  yet  the  evaporation  must  be  effected  as  quickly  as  possible,  by  having 
the  evaporating  vessel  broad  and  shallow,  and  set  in  a  water-bath.  Some  extracts  are 
made  by  a  mixture  of  spirits  and  water,  it  being  found  tliat  certain  plants  contain  both  a 

:  resin  and  a  gum,  the  first  being  soluble  only  in  spirit,  and  the  latter  in  water,  as  extract 
of  jalap,  of  Peruvian  bark,  &c.    Some  extracts  require  long  digestion. 

To  prevent  too  great  a  heat  affecting  the  properties  of  extracts,  a  method  has  been 
invented  by  Mr.  Barry  for  preparing  them  in  vacuo,  that  is  to  say,  in  vessels  from  which 
the  air  has  been  expelled,  by  which  the  virtues  of  the  plants  are  more  effectually  pre- 

served, from  the  boiling  or  evaporation  being  effected  with  less  heat  than  in  the  common 
:  pressure  of  the  atmosphere  ;  that  is,  less  than  212°,  These  extracts  are  generally  green, 
land  contain  saline  crystals,  but  some  of  them  will  not  keep.    Extracts  are  chiefly  used 
1  medicinally,  as  extract  of  liquorice,  of  aloes,  of  rue,  &c. 

CHAP.  vn. 

ADULTEKATION  OF  ESSENTIAL  OILS. 

63.59.  77ie  adulteration  of  essential  oils  is  very  common,  since  many  of  them  are  of  high 
;  price,  and  come  from  abroad.    They  are  sophisticated  in  several  ways. 

1.  They  have  expressed  oils  mixed  with  them.  2.  They  are  mixed  with  alcohol.  3.  They  , ire  adulteiated 
■with  chc.iper  essential  oils.  If  any  essential  oil  be  ariii/lernted  rrilh  npresscd  oil,  it  is  easy  to  discover  the 
fraud  by  .idiling  a  little  spirit  of  wine  to  a  few  drops  of  the  suspected  oil,  and  shaking  them  together;  the 
spirit  will  dissolve  all  the  oil  that  Is  essential,  or  procured  by  distillation,  and  leave  all  the  expressed  oil  that 
'Was  mixed  with  it  untouched.  When  an  essential  oil  is  adulterated  uiilh  alcohol,  or  rectified  spirits  of  winn, 
this  may  be  ilone  in  any  proportion,  up  to  th.it  of  an  equal  qu.intlty,  without  being  easily  discoverable  either 
by  the  smell  or  taste.  'I  he  way  to  discover  this  fraud  is  to  drop  a  few  drops  of  the  oil  into  a  glass  of  pure ■water  ;  and  If  the  oil  be  .idulteriited  with  spirit,  the  water  will  Immediately  turn  milky,  and  by  continuing  to 
shake  the  n]^»,  the  whole  quantity  of  spirit  will  be  absorbed  by  the  water,  and  the  oil  left  pure  at  top.  // an  essential  oil  be  adulterated  by  another  hut  cheaper  CMCHdVi^  oiV,  the  dctoctlon  is  more  ilMHcult.  As  all 
volatile  oils  agree  in  the  general  properties  of  solubility  in  spirit  of  wine,  indissulubillty  in  water,  or  misci- 

3  Y  3 
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bility  with  water,  by  the  intervention  of  certain  intermedia,  volatility  In  the  heat  of  boiling  water,  &c.,  it  Is 
obvious  that  they  may  be  variously  mixeil  with  eacli  other,  or  the  dearer  sophisticated  with  the  cheaper, 
without  tlie  possibility  of  discovering  the  fraud  by  any  ordinary  trials.  And,  indeed,  it  would  be  of  more 
advantage  to  the  purchaser  if  he  had  infallible  criteria  for  the  discovery  of  the  goodmss  of  the  manufacture 
than  of  the  genuineness  of  each  oil  ;  for  genuine  oils,  from  inattention  in  distillation,  or  long  and  careless 
keeping,  and  other  causes,  are  often  weaker,  both  in  smell  and  taste,  than  the  common  sophisticated  ones. 
The  smell  and  taste  seem  to  he  the  only  certain  tests  of  which  the  nature  of  the  thing  will  admit.  Most  of 
the  volatile  oils,  indeed,  are  too  hot  and  pungent  to  be  tasted  with  safety  ;  .md  the  smell  of  tlie  subject  is  so 
much  concentrated  iu  them,  that  a  small  variation  in  this  respect  is  not  easily  distinguished,  but  wc  can 
readily  dilute  them  to  any  degree.  A  drop  of  the  oil  may  be  dissolved  in  spirits  of  wine,  or  received  in  a  bit 
of  sugar,  and  dissolved  by  that  intermedium  in  water.  The  quantity  of  liquor  which  it  impregnates  with  its 
flavour,  or  the  degree  of  flavour  which  it  communicates  to  a  certain  determinate  quantity,  will  Ije  the 
measure  of  the  degree  of  goodness  of  the  oil. 

6360.  Some  consider  the  specific  gravity  of  essential  oils  as  a  certain  criterion  of  their  genuineness.  This, 
however,  is  not  to  be  absolutely  depended  upon  ;  for  the  genuine  oils,  obtained  from  the  same  subjects,  often 
differ  in  gravity  as  much  as  those  drawn  from  diflerent  ones.  Cinnamon  and  cloves,  whose  oils  usually  sink 
in  water,  yield,  if  slowly  and  carefully  distilled,  oils  of  great  fragrancy,  which  are  specifically  lighter  than  the 
water  employed  in  their  distillation  ;  whilst,  on  the  other  hand,  the  last  runnings  of  some  of  the  lighter  oils 
prove  sometimes  so  ponderous  as  to  sink  in  water.  Some  plants  and  barks  yield  both  a  light  and  a  heavy oil. 

BOOK  XXL 

JEWELLERY. 

GENERAL  EEMAKKS. 

6361.  Jewels  comprehend  all  those  ornaments  of  dress  in  •whicli  the  precious  gems  form 
a  principal  part.  Some  of  these  constitute  very  expensive,  although,  on  frequent  occa- 

sions, indispensable  articles  of  dress ;  the  nature  and  distinctive  qualities  of  the  gems 
should  therefore  be  well  understood. 

6362.  The  business  of  the  jeweller  is  in  strictness  distinct  from  that  of  the  goldsmith  ; 

the  latter,  -working  only  in  gold,  does  not  employ  any  precious  stones,  -whereas  the 
jeweller  employs  gold  merely  to  hold,  or  set,  as  it  is  called,  the  several  gems.  The 
je-weller,  however,  does  not  cut  the  gems  ;  he  procures  them,  ready  cut,  from  the  diamond 
cutter  and  the  lapidary,  and  his  business  is  merely  to  group  and  set  them. 

6363.  Great  care  should  be  taken  in  the  purchase  of  jewels ;  and  in  particular  to  ascer- 
tain that  the  several  stones  are  genuine,  or  are  really  what  they  are  called.  Some 

precious  stones  are  easily  known,  but  others  are  extremely  difficult  to  be  distinguished ; 
and  though  it  may  appear  extraordinary,  yet  it  is  a  fact,  that  many  jewellers  in  England, 
particularly  the  working  jewellers,  are  but  indiiferently  acquainted  with  several  of  the 
stones  they  have  to  make  use  of,  sometimes  deceiving  their  customers  through  their  own 
want  of  knowledge.  At  the  same  time  it  is  also  true,  that  some  of  them,  possessing 
the  requisite  information,  employ  it  to  practise  fraud,  by  changing  the  colour  of  stones  by 

heat,  by  putting  foil  behind  one  kind  of  stone  to  make  it  pass  for  another,  and  by  similar 
tricks.  One  caution  we  may  give.  Paste,  a  kind  of  coloured  glass,  is  sometimes  sold  for 

the  gems  they  imitate ;  but  this  may  easily  be  detected,  for  glass  may  be  scratched  by  a 
good  file,  whereas  none  of  the  gems  can. 

6364.  To  determine  accurately  the  species  of  precious  stone  when  there  is  any  doubt,  the 

specific  gravity  sometimes  offers  a  guide,  as  almost  every  one  has  its  particular  weight ; 
but  this  requires  a  delicate  hydrostatic  balance,  and  an  acquaintance  with  its  use,  as  well 

as  the  proper  weight  of  stones.  As  an  example ;  if  a  stone  of  a  fine  crimson  red  is  called 
an  oriental  ruby,  the  purchaser  must  ascertain  whether  it  be  not  a  Siberian  tourmaline, 

or  ruby  spinelle,  which  are  of  inferior  value.  For  this  purpose,  the  stone  must  be  unset 

Suppose  its  weight  in  air  to  be  100  grains,  and  he  finds  it  reduced  to  69  grains  when 

weighed  in  water.  Now,  a  real  sapphire  of  the  kind  called  oriental  ruby,  which  weighs 

100  grains  in  air,  would  have  weighed  76-6  in  water  ;  a  spinelle  ruby  of  100  grains  would 
have  weighed  72-2  in  water;  and  a  Siberian  tourmaline  would  weigh  only  69  grains  in 
water.  From  this,  therefore,  it  appears,  that  the  stone  oflfered  as  an  oriental  ruby  is  only 
a  red  or  Siberian  tourmaline. 

636.').  The  cutting  of  gems  into  the  usual  shapes,  and  the  polishing  of  them,  is  per 

formed  by  the  lapidary,  "who  employs  diamond  powder  for  this  purpose,  as  the  hardest 
thing  known.    In  slitting  stones,  the  diamond  powder  is  used  with  a  fine  wire  coated 

with  it,  and  which  acts  like  a  kind  of  saw ;  in  grinding  down  surfaces,  the  diamond 

powder  is  put  upon  a  wheel  of  soft  metal,  in  which  it  is  imbedded. 

6360.  Flaws  in  rough  nnwromjht  stones  may  be  made  more  perceptible  than  when 
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viewed  in  air,  if  they  are  plunged  into  water  ;  but  still  more  so,  if  they  are  immersed  iu 
some  denser  fluid,  as  Canada  balsam,  oil  of  sassafras,  fluid  oil  of  anise  seeds,  &c. 

6367.  There  is  much  confusion  in  the  common  mode  of  naming  the  precious  stones  used  in 

jewellery;  and  many  jewellers  themselves  are  ignorant  of  their  proper  names,  as  distin- 
guished by  eminent  mineralogists.  These  valuable  substances  were  formerly  classed  and 

named  according  to  their  colours ;  hence  all  red  gems  possessing  a  certain  degree  of 
hardness  were  called  rubies  ;  the  blue,  sapphires  :  the  yellow,  topazes  ;  the  purple,  ame- 

thysts, &c.  But  at  present  gems  are  not  classed  by  mineralogists  merely  according  to 
their  colours,  but  according  to  the  nature  of  their  crystallisation,  their  chemical  compo- 

sition or  the  earths  of  which  they  consist,  and  their  specific  gravity.  The  true  classi- 
fication of  gems  or  precious  stones,  according  to  the  modern  system  of  mineralogy,  is  into 

the  diamond  ;  the  varieties  of  corundum  ;  the  sapphire  ;  the  emerald  ;  the  topaz ;  the  spi- 
nelle ;  the  garnet ;  the  tourmaline,  &c.  Each  of  these  differs  from  the  rest  in  their  crys- 

tallisation, hardness,  and  chemical  composition,  forming  a  separate  and  peculiar 
mineralogical  species ;  and  as  each  of  these  appears  imder  various  colours,  colour  alone 
cannot  be  considered  as  a  complete  distinction.  Besides  the  stones  just  mentioned,  there 
are  a  few  others  of  less  value  which  we  shall  also  describe.  We  shall  treat  of  these 
according  to  their  mineralogical  distinctions,  at  the  same  time  mentioning  the  popular 
names  used  by  jewellers. 

Sect.  I. 

DIAMOND. 

6368.  The  unrivalled  brilliancy  of  this  gem  has  always  attracted  universal  admiration, 
and  among  ornaments  it  has  ever  occupied  the  highest  rank.  No  other  substance,  natural 
or  artificial,  can  rival  its  lustre,  rich  with  prismatic  colours.  The  beauty  of  other  gems 
is  almost  lost  to  the  distant  beholder ;  the  diamond  alone  diffuses  its  starry  radiance  to 
the  most  distant  parts  of  the  assembly,  and  has  acquired,  by  common  consent  in  all  ages, 
a  prodigious  value  that  continues  undiminished.  But  notwithstanding  the  immense 
value  of  diamonds  of  large  Size,  small  stones  are  sufiiciently  abundant  to  be  within  the 
reach  of  most  persons  in  easy  circumstances,  and  are  therefore  in  very  general  request. 

6369.  Large  diamonds  have  ever  been  extremely  rare  ;  and  a  few  celebrated  for  their 
magnitude  and  beauty  are  in  the  possession  of  sovereign  princes. 

1.  The  largest  diamond  on  record  is  mentioned  by  Tavernier  the  traveller  as  having 
been  in  the  possession  of  the  Great  Mogul ;  it  weighed  296  carats,  and  was  found  near 

Golconda  in  1550.  Its  size  is  about  half  of  a  hen's  egg.  2.  Avery  large  diamond, 
weighing  193  carats,  is  said  to  have  been  the  eye  of  an  idol,  and  about  the  size  of  a 
pigeon's  egg.  It  was  stolen  by  a  French  soldier,  who  escaped  with  it  to  Madras  ;  and  it 
came  subsequently  into  the  hands  of  Prince  OrlofiF,  of  whom  the  late  Catherine,  Empress 
of  Russia,  purchased  it  for  90,000/.,  an  annuity  of  4000/.,  and  a  title  of  nobility.  3.  The 
Pitt  or  Regent  diamond  is  said  to  have  been  found  in  Malacca,  and  was  purchased  by  a 
Mr.  Pitt  for  20,000/.  ;  it  weighed  410  carats.  He  brought  it  to  London,  and  had  it  cut, 
which  reduced  its  weight  to  136i  carats,  and  he  then  sold  it  to  the  Duke  of  Orleans  for 
100,000/.  It  is  now  in  the  crown  jewels  of  France,  and  may  be  said  to  be  the  finest 
brilliant  in  Europe.  4.  The  Emperor  of  Austria  possesses  the  largest  yellow  diamond 
known,  weighing  139J  carats  ;  this  formerly  belonged  to  the  Grand  Duke  of  Tuscany. 
5.  The  Pigot  diamond  is  valued  at  40,000/.,  and  is  said  to  have  been  sold  lately  to  the 
Pacha  of  Egypt  by  a  jeweller  in  London.  It  is  of  the  finest  water.  6.  A  green  brilliant 
of  exquisite  beauty  and  great  size,  but  of  irregular  form,  is  worn  by  the  King  of  Saxony, 
when  in  court  dress,  as  a  button  to  the  plume  in  his  hat.  7.  Several  fine  diamonds  are 
among  the  crown  jewels  of  our  royal  family.  Models  in  glass  of  the  principal  diamonds 
in  Europe  may  be  purchased. 

6370.  The  Greek  and  Latin  names  of  this  precious  gem  is  adamas,  invincible,  in  allusion 
to  its  extreme  hardness,  whence  is  derived  the  English  adjective  adamantine. 

6371.  It  differs  from  all  other  gems  in  not  being  composed  of  earth,  but  of  carbon  :  and 
it  is  remarkable,  that  Sir  Isaac  Newton  conjectured  that  it  was  a  combustible  body  long 
before  it  was  discovered  by  experiment  to  be  so,  from  observing  its  great  power  to  refract 
light.  The  colours  of  diamonds  are  various.  The  finest  are  colourless  in  themselves, 

and  have  only  what  they  derive  from  refracting  the  rays  of  light.  These  are  sA'ld  to  be of  the  purest  water.  Some  have  a  tinge  of  pink,  red,  blue,  or  green,  which  arc  next  in 
estimation.  Yellow  diamonds  are  common,  though  much  esteemed.  Brown  diamonds 
are  less  valuable,  and  still  less  so  are  those  which  are  cloudy  or  have  flaws. 

6372.  Diamonds  arc  alwai/.s found  in  the  loose  alluvial  soil,  and  not  embedded  in  ancient 
solid  rocks  like  the  other  gems.  India  and  Brazil  are  the  two  chief  countries  which  pro- 

duce them :  in  the  former,  Golconda,  Visapour,  Bengal,  and  Borneo,  are  the  principal 
diamond  districts.  What  are  called  diamond  mines  are  places  where  the  loose  sand  and 
other  stony  materials  arc  washed  in  water,  to  separate  the  precious  stones  :  a  great 

3  Y  4 
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number  of  persons  are  employed  in  these  -works.  It  is  said  that  the  diamond  mines  of 
India  are  nearly  exhausted,  and  that  Brazil  now  chiefly  supplies  the  markets  of  Europe  j the  mines  are  the  property  of  the  crown,  and  strangers  are  not  permitted  to  visit  them. 

It  is  a  curious  fact  in  the  history  of  Brazilian  diamonds,  that  when  they  were  first  dis- 
covered in  that  country,  they  were  kept  as  pretty  pebbles,  and  used  for  counters  by  card- 

players,  long  before  their  true  nature  and  value  was  ascertained  by  the  Dutch  consul  who accidentally  saw  them. 
6373.  Rough  diamonds,  that  is,  diamonds  in  their  natural  state,  before  they  are  cut  by 

the  jeweller,  are  crystallised;  and  when  perfect,  exhibit  regular  forms,  of  which  the  simplest 
is  the  octohedron,  a,  Jig.  813.,  or  modifications  of  it,  as  a,  b,  c,  without  the  polish  and 

i  ̂ rs^  c brilliancy  which  is  given  by  art ;  indeed,  in  their 

yf /\\  <^  XTX  '■""S'l  unpolished  state,  they  would  not  be  readily --//--AN  distinguished  from  common  pebbles  by  persons  not 

sA/^r—/^  /  Pi'^ictised  in  examining  them.    In  general,  also,  their 
\\//      ̂ \ //"'^    angles  have  been  much  rubbed  off',  so  that  they appear  nearly  round,  resembling  in  a  considerable 
F>e-  S13.  degree  gum  arable.    Those,  however,  who  are  in  the 

habit  of  seeing  them  often  readily  recognise  them  among  other  pebbles,  and  this  partly 
by  a  peculiar  grating  noise  which  they  give  when  rubbed  against  a  pebble :  occasionally, 
though  rarely,  the  natural  faces  have  great  brilliancy.  The  diamond  is  the  hardest  of  all 
known  substances  :  and  it  is  supposed  by  some  not  to  be  capable  of  being  broken  by  the 
blow  of  a  hammer.  But  though  the  substance  is  extremely  hard,  it  is  not  difficult  of  frac- 

ture :  a  slight  blow  will  cause  it  sometimes  to  split  ;  and  the  sharp  side  of  a  cut  diamond 

is  often  chipped  off'  by  careless  management. 6374.  Attempts  have  been  made  to  fabricate  the  diamond  by  chemical  means:  but  hitherto 
always  without  success  :  the  idea  is,  however,  not  absurd,  since  we  know  its  composition 
to  be  pure  carbon  only  ;  and  could  the  means  of  crystallising  carbon  be  discovered,  this 
object  would  be  attained.  Diamonds  would  then  be  more  useful  to  mankind  in  the  arts, 
though  their  great  value  might  cease  to  exist. 

6375.  We  hear  sometimes  of  Cornish  diamonds,  Bagshot  diamonds,  Sfc.  These  are 
merely  small  transparent  quartz  crystals  which  have  been  rolled  and  water-worn,  and  are 
found  among  the  sand  or  gravel  on  the  surface  :  they  are  sometimes  cut  and  polished, 
and  though  brilliant  and  sparkling,  have  little  of  the  splendid  tints  of  the  diamond,  and 
do  not  come  near  to  it  in  hardness,  being  only  a  little  harder  than  glass  :  they  are  of  very 
little  value. 

6376.  The  art  of  cutting  diamonds,  the  hardest  gems  in  the  world,  is  so  curious,  that  we 
shall  describe  it.  This  gem  may  be  split  by  a  steel  tool  if  a  blow  be  applied  :  but  to 
effect  this,  it  is  necessary  to  have  a  perfect  knowledge  of  its  crystallised  structure ; 
because  it  will  only  split  in  the  direction  of  the  laminae  formed  by  the  crystallisation, 
and  the  workman  cannot  form  faeettes  at  pleasure  by  splitting.  To  produce  the  faces 
which  are  required  for  exhibiting  the  gem  in  all  its  beauty,  the  process  called  cutting  is 
resorted  to  :  but  which  is  in  fact  abrasion  rather  than  cutting,  and  was  first  discovered  in 
Europe  in  1476  by  Louis  de  Berghen  of  Holland,  though  probably  known  in  China  and  Hin- 
dostan  in  very  remote  periods.  For  this  purpose,  the  diamond  to  be  cut  is  fixed  on  the 
end  of  a  stick  or  handle,  in  a  small  ball  of  cement  ;  that  part  which  is  to  be  reduced 
being  left  to  project.  Another  diamond  is  also  fixed  in  a  similar  manner,  and  the  two  stones 
"are  rubbed  against  each  other  with  considerable  force,  until  they  are  ground  away  as 
much  as  is  necessary  to  produce  a  facet.  Other  facets  are  formed  in  a  similar 
manner  by  shifting  the  position  of  the  diamonds  in  the  cement.  When  the  faces  are 
thus  completed,  they  are  next  to  receive  an  exquisite  polish.  Nothing  is  capable  of 
polishing  the  diamond  except  its  own  powder,  which  has  been  collected  for  this  purpose 
in  a  small  box  during  the  process  we  have  just  described.  The  stones  are  now  imbedded 

in  soft  solder,  contained  in  a  small  copper  cup,  the  face  to  be  polished  being  left  to  pro- 
trude. A  flat  circular  plate  of  cast-iron  is  then  charged  with  diamond  powder  produced 

in  the  abrading  process,  and  the  stone  is  held  against  this  plate,  while  it  is  made  to  re- 
volve until  the  polish  is  complete.  Those  diamonds  that  are  unfit  for  working  on  account 

of  their  imperfections  are  sold  under  the  technical  name  of  bort.  These  are  broken  by 
repeated  blows  in  a  steel  mortar,  until  they  are  reduced  to  powder,  for  various  purposes. 

6377.  The  diamond  is  a  substance  of  considerable  utility  in  the  arts,  independently  of  its 
value  as  an  ornament.  Fine  drills  are  made  of  small  splinters,  which  are  used  for  drilling 

holes  in  rubies  and  other  hard  stones  used  by  watch  jewellers  in  the  best  kind  of  clock- 
work, gold  and  silver  wire-drawers,  and  others  who  require  very  fine  holes  drilled  in  such 

substances.  These  drills  are  also  used  to  pierce  China-ware,  where  rivets  are  to  be 

inserted  ;  also  for  piercing  holes  in  artificial  enamel  teeth,  or  any  vitreous  substances, 

however  hard.  The  fine  powder  is  used  for  grinding  down  other  very  hard  stones,  none 

of  which  can  be  cut  or  engraved  without  this  material :  arms,  crests,  cameos,  intaglios, 

are  engraved  upon  carnelian,  onyx,  agate,  &c.  by  means  of  diamond  powder. 
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6378.  Diamonds  are  cut  arid  polished  in  particular  shapes,  which  have  received  the  names 
of  brilliant,  rose,  and  table-cut. 

6379.  TJie  brilliant  is  in  the  highest  estimation,  as  it  is  the  form  which  shows  to  the 

greatest  advantage  the  peculiar  lustre  of  the  gem.  It  may  be  considered  as  composed  of 
two  truncated  pyramids  placed  base  to  base,  the  upper  pyramid  being  more  deeply  trun- cated than  the  lower  one. 

63S0.  The  rose  diamond  is  the  form  given  to  those  stones,  the  spread  of  which  is  too 

great,  in  proportion  to  their  depth,  to  admit  of  being  brilliant  cut  without  a  great  loss  of 
substance.  It  is  formed  by  covering  the  whole  surface  of  the  stone  with  equilateral 
triangles. 

6381.  The  setting  of  diamonds  is  of  great  importance,  and  depends  partly  upon  their 

quality.  The  finest  brilliants  are  always  set  open,  that  is,  without  a  back.  Shallow  bril- 
liants, that  have  a  great  surface,  are  generally  set  close,  or  with  a  back  of  a  black  substance  ; 

and  then  frequently  much  ingenuity  is  exercised,  an  inferior  stone  being  sometimes 
made,  by  concealing  defects,  to  appear  like  a  perfect  brilliant.  What  are  called  foils  are 
thin  leaves  of  metal  placed  under  a  precious  stone,  in  order  to  increase  its  brilliancy  or 
to  give  it  a  different  colour.    They  are  of  gold,  silver,  or  copper. 

6382.  Diamonds  are  bought  and  sold  by  weight,  for  which  a  peculiar  standard,  called  a 
carat,  is  universally  adopted.  The  carat  is  an  Indian  denomination  of  weight ;  and  150J 
carats  is  equal  to  1  oz.  Troy.  The  carat  is  divided  into  four  parts,  called  grains  ;  and  the 
grains  are  subdivided  into  fractional  parts,  which  are  ascertained  by  scales  with  great 
nicety.  Sometimes  the  weight  is  expressed  simply  in  grains  ;  as  a  diamond  of  two  carats, 
or  of  eight  grains.  The  smallest  flaw  greatly  lessens  their  value  ;  and  the  same  happens 
if  they  be  tinged  with  any  dull  tint  of  yellow  or  brown,  though  defects  are  not  unfre- 
quently  concealed  by  the  mode  of  setting. 

6383.  Rough  diamonds  are  valued  by  squaring  the  number  of  carats  they  contain,  and 
multiplying  the  product  by  2,  which  will  give  the  value  in  poimds  sterling.  Thus,  for  a 
rough  diamond  weighing  4  carats,  4  x  4  x  2  =  32/. :  and  so  in  other  cases.  As  wrought 
diamonds  are  supposed  to  have  lost  half  their  original  weight  in  cutting  and  polishing, 
the  square  of  double  their  weight,  in  a  finished  state,  must  be  multiplied  by  2  :  thus  to 
value  a  wrought  diamond  of  3  carats,  6  x  6  x  2  =  72/.  Or  the  weight  may  be  squared,  and 
the  product  multiplied  by  8,  which  will  give  the  same  result;  3  x  3  x  8  =  72/.  Brilliants 
from  1  to  2^  grains  are  worth  from  11.  to  SZ.  Those  from  5  to  6  grains  are  worth  from 
14/.  to  15/.  Brilliants  of  4  carats  are  worth  from  28/.  to  30/.:  those  of  4  carats  are 
worth  100/. :  those  of  5  carats  are  rare  ;  they  may  vary  from  180/.  to  200/. 

6384.  In  the  purchase  and  sale  of  diamonds  by  private  individuals,  it  should  be  remem- 
bered that  there  is  a  material  difference  between  the  jeweller  and  the  diamond  merchant, 

though  sometimes,  but  not  often,  the  two  trades  are  combined.  The  diamond  merchant 
is  a  trader  who  buys  rough  diamonds,  and  employs  his  men  to  cut  and  polish  them.  He 
offers  them  for  sale  in  this  state  in  single  stones  or  in  lots,  agreeably  to  the  desire  of  the 
purchasers.  The)'  are  not  set,  but  laid  openly  on  a  sheet  of  white  paper,  so  that  there 
can  be  no  possibility  of  concealing  flaws  or  enhancing  beauty  by  any  of  the  artifices  often 
practised  in  setting.  The  diamond  merchants  are  very  limited  in  number,  and  are  gene- 

rally men  of  opulence,  well  acquainted  with  the  details  of  the  art  of  cutting,  but  little 
known  except  to  the  importers  of  rough  diamonds  and  to  the  trade.  Persons  who,  from 
the  pressure  of  necessity,  or  from  other  motives,  may  be  induced  to  convert  their  diamonds 
into  specie,  should  carry  them  to  the  diamond  merchant :  he  will  take  them  from  their 
setting,  weigh  them,  and  offer  the  fair  market  price  for  them,  without  taking  advantage 
of  the  inexperience  or  the  embarrassed  feelings  of  the  owner. 

The  business  of  the  jeweller  is  to  set  the  diamonds  in  such  form  as  is  most  tasteful  and 
agreeable  to  his  customer,  and  so  as  to  show  them  to  the  greatest  ad^fantage.  He  pur- 

chases from  the  diamond  merchant  such  stones  as  he  has  a  demand  for,  or  supposes  to  be 
saleable,  and  forms  them  into  necklaces,  ear-drops,  rings,  &c.  Setting  costs  but  little  :  a 
hoop  ring  consisting  of  12  stones,  suppose  the  12  stones  to  weigh  1  carat,  may  cost,  on  an 
average,  about  24.5. ;  a  cross,  13  or  14  stones,  gold  and  open,  .50s. ;  a  necklace  16  inches 
long,  and  composed  of  28  or  32  stones,  might  cost,  to  set  in  gold,  about  15/.  The  diamond 
merchant  charges  for  his  diamonds  a  regular  wholesale  price,  and  gives,  perhaps,  six 

months'  credit.  The  jeweller  charges  what  he  thinks  proper  above  the  price  which  he 
has  given,  or  according  to  the  nature  of  the  jewel ;  or,  if  it  be  made  to  order,  according 
to  the  opinion  he  may  entertain  of  his  customer. 

Diamonds,  when  set,  always  appear  larger  than  they  really  are ;  and  even  the  most 
experienced  dealer  will  not  venture  to  pronounce  on  the  exact  value  of  a  diamond  when 
set.  As  their  value  is  ascertained  by  their  weight,  a  working  jeweller  can  take  them  out 
of  the  setting  In  a  few  minutes,  when  their  proper  value  can  be  ascertained. 

6385.  Ladies  who  purchase  jewels  should  always  inquire  what  weight  of  diamond  is  in 
any  particular  jewel,  and  of  what  weight  are  certain  single  diamonds  ;  how  many  of  the 
smaller  stones,  for  instance,  are  in  a  carat ;  by  which  means  they  will  easily  ascertain 



1066 JEWELLERY. Book  XXL 

the  total  weight  of  the  diamonds  that  the  article  contains.  In  having  their  diamonds 
re-set,  great  care  should  be  taken  that  tlie  stones  may  be  identified  when  they  are 
returned.  A  judicious  precaution  is,  to  draw  the  flower  or  other  device  which  they 
intend  to  have  made  up,  and  to  assign  to  each  stone  its  position  in  the  group. 

6386.  The  trade  of  the  diamond  cutter  is  wholly  distinct  from  that  of  the  lapidary,  whose 
business  it  is  to  polish  the  inferior  gems.  The  diamond  cutters  of  England  are  con- 

fessedly the  best  in  Europe,  but  their  number  is  unfortunately  so  small  as  to  occasion 
many  stones  to  be  sent  to  Holland,  where,  from  the  greater  number  and  more  active 
competition  of  the  artists,  the  price  of  workmanship  is  considerably  lower ;  but  the  work 
is  said  to  be  inferior.  Brilliant-cut  diamonds  are  so  much  superior  to  the  others,  that  fre- 

quently rose-cut  have  been  re-cut  into  brilliants,  although,  as  already  observed,  at  a  great loss. 

6387.  Diamonds  are  always  equally  in  fashion,  but  the  mode  of  setting  them  varies 
according  to  the  caprice  of  taste,  or  the  desire  of  novelty.  Hence  the  jeweller  has  per- 

petual opportunities  of  exercising  or  displayijig  the  inveiftive  elegance  of  his  taste  in  the 
assortment  of  hues  and  the  arrangement  of  groups.  He  will  cluster  together  the  smaller 
stones  so  as  to  enhance  the  effect  of  the  whole ;  the  larger  and  more  perfect  ones  wiU 
generally  be  set  open  and  displayed  to  the  greatest  advantage,  while  the  inferior  ones  will  be 
assisted  by  setting  them  solid  in  black,  or,  if  need  be,  with  coloured  foiL  But  whatever 
be  the  occasion  that  calls  forth  his  art,  whether  the  construction  of  a  star,  a  bandeau,  a 
tiara,  a  plume,  a  necklace,  or  aa  ear-drop,  he  should  bear  in  mind  that  his  greatest  merit 
is  the  concealment  of  his  art.  The  display  of  belts  and  borders  of  gold  can  add  nothing 
to  the  superlative  lustre  of  the  diamond. 

6388.  Diamonds  are  a  species  of  property  little  liable  to  fluctuation,  as  their  value  con- 
tinues nearly  uniform ;  but  for  diamonds  of  great  magnitude  the  purchasers  are  very 

limited  in  number.. 
Sect.  IL 

gems  belonging  to  the  species  corundum. 

6389.  Conindxim  is  the  name  of  an  extremely  hard  mineral  substance  found  chiefly  in 
India,  and  used  there  extensively  for  cutting  and  polishing  the  hardest  stones.  It  occurs 
in  grains,  and  imbedded  in  small  masses  in  granite,  and  is  of  various  shades  of  white, 
brown,  green,  red,  &c.  The  common  corundum  is  usually  impure ;  but  when  this 
mineral  is  in  its  pm'est  state,  it  constitutes  some  of  our  most  precious  gems,  as  the 
sapphire  and  the  ruby ;  and  it  includes  the  gems  denominated  by  jewellers  the  oriental 
amethyst  and  the  oriental  topaz.  The  basis  of  all  these  is  the  earth  alumina  ;  and  the 
purest  state  of  the  species  corundum  consists  of  little  else.  We  shall  describe  its  proper 
varieties,  and  also  the  gems  as  designated  by  the  various  names  given  by  jewellers. 

Sapphire. 
6390.  Sapphire  is  the  purest  or  perfect  state  of  corundum,  and  is  the  hardest  of  all 

earthy  minerals,  being  inferior  in  this  respect  only  to  the  diamond ;  the  hardness  is 
therefore  one  of  its  distinctive  characters.  What  is  considered  as  the  most  perfect,  or 
oriental  sapphire,  is  of  a  clear  bright  blue  colour,  with  a  high  degree  of  translucency  ; 
but  it  is  also  pale  blue,  and  sometimes  violet  blue,  or  cloudy.  Sapphires  are  also  occa- 

sionally colourless.  When  they  are  violet  blue,  they  are  usually  called  by  the  jewellers 

oriental  amethyst  (see  "  Amethyst ")  ;  when  they  are  yellow,  they  are  termed  by  the 
jewellers  oriental  topaz.  The  latter  are  improper  terms,  since  amethj-sts  and  topazes  are 
quite  different  stones.  Some  sapphires  show  a  pale  reddish  or  blueish  reflection,  and  are 
then  termed  Girasql  sapphires ;  others,  cut  en  cahochon,  exhibit  the  appearance  of  a  silver}' 
star  of  six  rays,  in  a  direction  perpendicular  to  the  axis  of  the  natural  crystal,  a  variety 
that  is  termed  asteria.  The  primary  form  of  the  crystals  of  sapphire  is  that  of  a  slightly 
acute  rhomboid,  which  is  the  same  as  that  of  common  corundum  ;  but  the  crystals  usually 

occur  under  a  secondary  form  of  a  six-sided  prism  variously  tenuinated 
{fig.  814.),  and  also  in  rolled  masses.  The  crystals  are  readil)-  clcavablc 
in  "one  direction,  parallel  to  one  of  the  planes  of  the  primary  rhomboid, showing  the  cleaved  surface  very  brilliant  ;  but  it  is  extremely  difficult  to 
produce  cleavages  parallel  with  the  other  planes  of  the  rhomboid.  The  finest 

Fig.  814.  sapphires  come  from  Pegu  and  Ceylon,  where  they  are  found  only  in  the  beds 
of  rivers,  often  in  rounded  fragments,  generally  small,  and  seldom  exceeding  the  size  of  a 
hazel  nut.  Blue  sapphires  are  not  unconmron,  and  those  of  ten  or  twenty  carats  are 
easily  procured,  being  of  the  value  of  from  twenty  to  sixty  shillings  per  carat,  according 
to  their  beauty.  Sapphires  are  sometimes  substituted  for  diamonds,  by  exposing  them  to 
a  strong  heat,  which  destroys  their  colour,  but  improves  their  hardnc!;s  and  transparency  ; 
and  this  kind  of  fraud  would  be  difficult  to  detect  by  any  one  who  was  not  a  good  judge 
of  these  stones. 
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Buhy. 

6391.  The  ruby  is  a  gem  ivhich,  when  of  the  kind  called  oriental  (and  which  we  stated 
to  be  mineralogically  of  the  same  species  as  the  sapphire)  is  of  great  beauty  and  value. 
The  true,  or  oriental  ruby,  when  perfect,  is  the  most  valuable  of  the  gems  next  to  the 
diamond  ;  the  colour  is  a  fine  deep  cochineal  red,  having  a  richness  of  hue  unrivalled  ; 

occasionally  it  is  rose  red,  or  has  a  tinge  of  violet.  The  monarchs  of  Pegu,  Siam,  and 
Ava,  possess  rubies  of  the  greatest  beauty,  as  the  sovereigns  of  India  had  the  finest 
diamonds.  It  is  said  that  none  equal  to  these  are  in  the  possession  of  European  princes. 
The  finest  in  Europe  is  said  to  belong  to  Mr.  Hope.  Rubies  of  ten  carats  are  extremely 
rare ;  one  weighing  twenty-two  grains  sold  for  160/.  A  perfect  stone  of  six  grains  is 
rare,  and  falls  little  short  of  the  value  of  the  diamond ;  indeed,  if  some  small  rubies  are  very 
fine,  they  are  of  greater  value  than  diamonds  of  the  same  weight.  The  natural  crystal 
is  in  the  form  of  a  six-sided  prism  ;  it  cleaves  more  readily  than  the  sapphire,  and  is 

not  so  hard.  It  consists,  according  to  Chenevix,  of  90  parts  alumina,  7  silica,  and  1-2  of oxide  of  iron. 
6392.  Bat  there  is  another  stone  also  sometimes  called  ruby,  which  belongs  to  a  different 

species,  and  is  inferior  in  value  and  hardness.  This  is  the  spinelle,  or  bulais  ruby,  which, 
when  red,  or  violet,  has  been  called  ruby;  thus  we  have  the  oriental  ruby,  and  the  spi- 

nelle ruby.  The  crystallisation  of  the  spinelle  is  different  from  that  of  the  sapphire,  and 
consequently  different  from  that  of  the  oriental  ruby.  It  does  not  consist  only  of  alumina, 
like  the  oriental  ruby,  but  contains  also  8  per  cent,  of  magnesia,  and  6  per  cent,  of 
chi-omic  acid.  It  may  be  distinguished  from  the  oriental  ruby  by  its  inferior  hardness 
and  specific  gravity.  Its  colour  is  usually  some  shade  of  red,  as  scarlet,  cochineal,  rose, 
violet,  cherry,  or  yellowish  red.  When  of  a  good  colour,  it  is  little  less  valuable  than 
the  oriental  ruby.  Among  lapidaries  the  scarlet  red  is  sometimes  called  ruby  spinelle  ; 
the  pale  or  rose  red,  the  balais  ruby.  The  red  topaz  has  been  called  by  the  lapidaries  the 
Brazilian  ruby,  and  a  variety  of  red  quartz,  Bohemian  ruby. 

Sect.  III. 

EMERAID. 

6393.  The  emerald  in  value  ranks  next  to  the  ruby.  It  is  of  a  pure,  beautifiil,  bright, 
and  intensely  green  colour,  when  the  stone  is  of  the  most  perfect  Ivind,  called  oriental  ; 
hence  the  name  emerald  green.  The  colour,  however,  varies  a  little ;  sometimes  it  is 
paler,  and  the  green  less  lively,  or  it  is  a  pale  blue,  or  yellowish.  The  form  of  its  natural 
crystals  is  a  six-sided  prism,  and  it  cleaves  readily  parallel  to  the  axis  of  the  prism.  It 
is  somewhat  harder  than  quartz,  but  not  so  hard  as  beryl,  though  more  difficult  to  cleave. 
Its  composition,  according  to  Vauquelin,  is  64  parts  silica,  16  alumina,  13  glucine,  and 
1'6  lime,  glucine  being  the  colouring  matter.  The  finest  emeralds  come  from  Peru, 
where  they  have  been  found  occasionally  several  inches  in  length.  They  are  also  found 
in  Ceylon  and  Egypt ;  and  in  the  latter  country  the  ancients  had  emerald  mines.  A  fine 
stone  of  four  carats  may  be  valued  at  40Z.  per  carat ;  and  an  inferior  one,  of  one  or  two 
carats,  at  from  forty  to  sixty  shillings  per  carat.  It  is  always  cut  by  the  lapidary  into 
facets,  and  is  frequently  set  surrounded  by  brilliants.  Fine  emeralds  are  extremely  rare. 
The  green  tourmaline  has  been  called  the  Brazilian  emerald. 

Sect.  IV. 

BERYL.  AQUAMARINE. 

6394.  The  beryl  is  considered  by  some  mineralogists  to  belong  to  the  same  species  as 
the  emerald,  but  it  differs  from  it  in  hardness  and  composition,  as  well  as  in  colour.  The 
primary  form  of  its  crystals  is  a  six-sided  prism,  terminated  by  a  six-sided  pyramid 
truncated,  and  this  is  its  usual  form  ;  the  sides  are  striated  longitudinally,  whereas  those  of 
quartz,  which  its  form  resembles,  are  striated  transversely,  and  it  is  harder  than  quai'tz. 
The  crystals  may  be  cleaved  parallel  to  the  planes  of  the  prism,  and  more  easily  than 
those  of  the  emerald.  Its  composition,  according  to  Vauquelin,  is  68  silica;  15  alumina; 
14  glucine;  2  lime  ;  and  1  oxide  of  iron.  The  colour  of  the  beryl  is  various  shades  of 
pale  yellow,  or  green,  or  bine.  The  common  beryl  is  scarcely  employed  in  jewellery,  on 
account  of  its  numerous  flaws  and  cracks. 

6395.  'file  aquamarine  is  a  variety  of  beryl  of  a  light  bluoish  sea-green  colour,  of  various shades.  It  derives  its  name  from  the  Latin  with  reference  to  its  colour.  In  harduess  it 
is  inferior  to  the  topaz.  Formerly  it  was  of  considerable  value,  but  of  late  so  many  have 
been  imported  from  Brazil,  Siberia,  and  India,  that  their  value  is  much  reduced,  except 
they  are  very  fine  :  the  best  come  from  Ceylon.  Large  stones,  from  one  lo  three  or  four 
ounces  are  not  uncommon.    Small  stones  may  be  had  for  a  few  shillings  each. 
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Sect.  V. 

TOPAZ. 

G396.  The  topaz  is  a  particular  species  of  mineral,  occurring  in  crystals  of  the  form  of  a 
rhombic  prism,  variously  terminated  (Jig.  8 1 5.).  This  prism  is  usually  striated  longitudinally. 

It  cleaves  readily  at  right  angles  to  the  axis  of  the  prism.  It  somewhat  re- 
sembles quartz,  but  is  distinguished  by  the  form  of  its  crystals,  by  its  superior 

hardness,  and  specific  gravity.  Both  it  and  quartz  scratch  glass,  but  topaz 
scratches  quartz.  It  is  sometimes  colourless  and  translucent,  but  usually  has 
various  pale  shades  of  yellow,  green,  blue,  lilac,  or  red.  According  to 
Vauquelin,  it  is  composed  of  50  parts  alumina  ;  29  silica  ;  and  a  quantity 
of  fluoric  acid,  varying  from  4  to  19  parts.  It  is  found  almost  exclusively 

in  the  ancient  primary  rocks ;  and  in  Saxony,  in  a  particular  rock  called  Topaz  Rock"; these  topazes  are  of  a  pale  yellow.  The  Brazilian  topaz  is  of  a  deep  yellow,  and  becomes 
red  or  pink  in  a  heated  crucible,  and  then  the  price  is  augmented ;  it  is  also  found  there 
in  rolled  masses.  Some  from  Brazil  are  beautifully  pellucid,  and  are  called  Minas  Nova : 
these  have  been  abundantly  employed  in  jewellery,  and  produce  a  fine  refraction  of  light 
in  pins  and  other  ornaments.  When  topazes  are  naturally  red,  they  have  been  called 
Brazilian  ruby.  There  are  also  blue  topazes  which  have  been  called  by  lapidaries  oriental 
aquamarine.  Yellow  sapphires  are  by  jewellers  called,  improperly,  oriental  topaz  ;  these 
nearly  equal  the  diamond.  Counterfeit  pink  topazes  are  sometimes  made  by  interposing 
some  colour  between  two  thin  plates  of  clear  topaz,  and  then  setting  the  whole :  this  fraud 
may  be  sometimes  detected  by  holding  the  edge  of  the  stone  against  the  light,  when  the 
want  of  colour  wUl  be  perceived.  Similar  impositions  are  practised  with  other  stones. 
Various  mineral  substances  also,  of  other  species,  have  been  called  topazes,  and  passed  as 
such  :  thus,  crysolite  has  been  called  yellowish  green  topaz,  yellow  rock  crystal  Bohemian 
or  occidental  topaz  ;  and  clove  brown,  and  brown  crystal,  have  been  named  smoke  topaz  ; 
all  these  are  inferior  in  hardness  to  the  true  topaz.  The  topaz  is  easily  counterfeited  in 
glass  paste ;  and  some  of  the  imitations  are  nearly  as  beautiful  as  the  real  stones. 

Sect.  VI. 
CHRTSOBERYL. 

6397.  This  gem,  called  also  Cijvwphane,  is  found  chiefly  in  rounded  pieces  of  a  greenish 
colour,  and  somewhat  opalescent ;  it  is  also  found  crystallised  in  prismatic  forms,  cleavable 

parallel  to  their  sides.  It  is  composed  of  7r5  alumina  ;  18  silica  ;  6  lime  ;  and  1'5  oxide 
of  iron.  It  is  chiefly  procured  from  Brazil  and  Ceylon.  It  has  a  particular  play  of  light, 
and  is  so  extremely  hard,  that  it  has  been  sometimes  taken  for  diamond.  Good  specimens 
are  rare. 

Sect.  VIL 

hyacinth. 

6398.  This  stone  is  sometimes,  though  rarely,  of  a  brilliant  appearance  and  colour,  but 
is  sometimes  beautiful,  of  an  orange  red  colour,  also  of  various  tints  of  yellow,  brown,  or 

grey.  When  deprived  of  its  colour  by  heat,  it  is  said  to  ■  have  been  sold  for  diamond. 
The  best  are  from  Ceylon.  The  zircon  of  Norway  appears  to  be  nearly  the  same  mineral. 

The  composition,  which  varies  somewhat  in  difl"erent  places,  is  about  70  per  cent,  of  the 
earth  called  zircon  ;  25  silica ;  and  0-5  oxide  of  iron.  The  form  of  its  crystals  is  an  octo- 
hedron.  Except  fine,  this  stone  is  not  highly  esteemed,  being  often  full  of  flaws.  The 
jargon  of  Ceylon  seems  to  be  a  transparent  colourless  variety,  but  it  is  not  of  much  value. 

Sect.  VIIL 

chrysoprase. 

6399.  This  stone  is  rather  rare,  and  is  of  a  cloudy  pale  green  colour,  having  an  agree- 
able appearance  ;  it  is  translucent,  and  is  nearly  allied  to  the  chalcedonies  and  carnelians ; 

like  them,  it  is  never  cut  into  facets,  but  is  used  for  large  bracelets,  brooches,  seals,  &c. 

Sect.  IX. 

CHRYSOLITE,  OR  PERIDOT. 

6400.  This  is  a  stone  found  in  volcanic  rocks,  and  though  of  an  agreeable  colour, 
brownish,  yellowish,  or  of  various  shades  of  green,  yet  having  little  brilliancy,  it  is  little 
used  in  jewellery  ;  it  is  sometimes  made  into  necklaces,  but  is  scarcely  harder  than  glass, 

being  scratched  by  the  file.  It  consists  of  43  parts  magnesia ;  39  silica ;  and  19  oxide  of 
iron. 
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Sect.  X. 

TUBQUOISK. 

6401.  The  turquoise  is  rare  and  much  in  request  It  is  destitute  of  the  lustre  which 

distinguishes  most  of  the  precious  stones  :  it  is  opaque,  and  does  not  admit  of  a  very  high 
polish,  but  its  colour  is  a  fine  celestial  blue.  There  are  two  kinds  of  the  substance  called 
turquoise;  one  is  a  stone  called  calaite,  and  found  chiefly  in  Persia,  where  it  is  in  high 

t  estimation,  and  on  that  account  few  of  the  most  beautiful  specimens  come  to  Europe  ; 
rthe  other  is  fossil  bone,  coloured  by  phosphate  of  iron  or  carbonate  of  copper.  The 
latter  is  liable  to  change  in  colour.    The  turquoise  is  cut  spheroidal,  and  appears  to 

:  most  advantage  when  surrounded  with  brilliants  or  pearls.    It  is  from  the  size  of  a  pin's :  head  to  that  of  an  almond.    Malachite  is  sometimes  sold  for  turquoise. 

Sect.  XI. 
TOUKMAMNE. 

6402.  The  tourmaline  is  occasionally  used  in  jewellery.    Common  tourmaline  is  black 
I  and  opaque ;  but  there  is  a  transparent  precious  kind,  which  is  red,  green,  blue,  or  pink, 
1  and  often  sold  for  other  stones.    One  of  the  most  remarkable  properties  of  the  tourmaline 
is  its  becoming  electric  by  heat  or  friction.  The  crystals  of  common  tourmaline  are  often 
large,  and  scarcely  employed  by  the  jeweller. 

Sect.  XII. 
MOONSTONE. 

6403.  The  moonstone  is  a  variety  of  felspar  called  adularia,  and  is  beautifully  trans- 
lucent, of  a  milky  colour,  and  having  a  remarkable  play  of  light,  amounting  to  a  slight 

pearly  lustre,  and  sometimes  iridescence,  which  contrasts  agreeably  with  the  delicate 
blueish  tint  of  the  stone,  whence  its  name.  It  is  used  for  ear-drops  and  rings,  and,  when 
fine,  sells  for  a  high  price.  The  best  comes  from  Ceylon.  It  consists  of  64  parts  of 
silica ;  20  alumina  ;  2  lime  ;  and  14  potash. 

Sect.  XIII. 

6404.  Garnet  is  a  very  common  mineral,  though  beautiful  specimens,  called  the  pre- 
cious garnet,  or  almandine,  are  classed  with  gems.  These  are  usually  of  a  deep  red ;  the 

finest  come  from  India  :  when  large  and  of  a  fine  colour,  they  are  valuable.  They  are 
much  worn  in  beads,  and  are  also  set ;  they  are  chiefly  used  in  mourning.  What  is  called 
the  oriental  is  brought  from  Sirian,  in  Pegu  ;  improperly  called  by  lapidaries  Syrian  gar- 

nets. They  appear  to  be  the  carbuncle  of  the  ancients.  There  is  also  the  Bohemian 
garnet,  which  is  the  pi/rope  of  some  mineralogists.  Common  garnet,  not  fit  for  jewellery, 
being  ill-coloured  and  opaque,  or  only  slightly  translucent,  is  in  many  countries  quite  com- 

mon, and  is  even  used  as  a  flux  for  ores.  There  is  also  the  melanite,  or  black  garnet, 
found  in  volcanic  rocks,  and  worked  into  necklaces  at  Naples  ;  but  black  glass  is  not  un- 
frequently  made  to  pass  for  it  to  English  travellers.  Garnet  consists,  according  to  Vau- 
quelin,  of  43  parts  silica ;  16  alumina;  20  lime;  and  16  oxide  of  iron.  Some,  as  the 
large  common  garnets  of  Fahlun,  have  no  lime.  The  primary  form  of  the  crystals  is 
the  rhombic  dodecahedron.  They  usually  occur  in  the  most  ancient  rocks  :  some  are 
found  in  this  country,  and  particularly  in  Cornwall.  Garnets  are  hard  enough  to  scratch 
quartz,  and  of  course  much  harder  than  glass,  by  which  glass  counterfeits  may  be  easily 
distinguished  by  means  of  a  file. 

Sect.  XIV. 

HOCK  CRYSTAX  —  TKANSPAHENT  QUARTZ. 

6405.  This  stone  is  sometimes  quite  colourless,  and  beautifully  transparent ;  it  is  also 
occasionally,  though  rarely,  yellow  like  topaz  ;  but  it  is  softer  than  topaz,  and  of  a  different 
crystalline  form  in  its  natural  state.  The  form  in  which  quartz  usually  occurs  is  a  six- 

sided  prism  terminated  by  a  six-sided  pyramid,  as  a. 
Jig.  816.,  or  modified,  as  b,  by  having  some  of  the  angles 
truncated.  Superb  groups  of  crystals  are  brought  from 
Dauphine,  and  are  sometimes  seen  upon  the  mantel-piece. 
These  generally  have  the  sides  of  the  pyramids  very  un- 

equal in  size,  as  c.  In  quartz  crystals,  faint  stria;  may 
be  seen,  which  are  at  right  angles  to  the  sides,  and  these 
serve  to  distinguish  them  from  the  crystals  of  other Fig.  810. 
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substances  of  nearly  a  similar  form,  but  -which  have  strife  parallel  to  the  length  of 
the  sides.  It  is  sometimes  found  of  a  light  brown,  called  smoky  quartz,  as  in  the  cairn- 
<lorum  stones  used  for  seals,  so  called  from  being  found  on  a  hill  of  that  name  in  Scot- 

land. Small  rolled  pieces  of  rock  crystal  arc  frequently  found  in  the  sand  of  various 
places,  as  at  Bagshot  in  the  vicinity  of  London,  -which,  from  their  scratching  glass,  as  all 
rock  crystal  does,  and  taking  a  fine  polish,  are  called  Bagshot  diamonds.  Rock  crystal, 
-when  colourless,  is  worked  into  many  forms  for  different  purposes,  though  seldom  used  in 
je-wellery,  except  -when  it  is  coloured,  or  set  in  foil.  Large  pieces  are  cut  for  the  gla.sses 
of  spectacles,  called  pebble  spectacles,  -which  are  much  less  easily  scratched  than  any 
glass. 

6406.  The  stone  called  cat's  eye  is  a  variety  of  rock  crystal  inclosing  amianthus.  It 
comes  chietly  from  Ceylon  ;  its  colour  is  light  grey,  and  it  presents  a  peculiar  luminous 
appearance  resembling  the  eye  of  the  animal  from  -whence  it  receives  its  name.  A  very- 
rare  variety  of  it  is  of  a  dark  green.    It  is  usually  cut  hemispherically. 

Sect.  XV. 

AMETHYST. 

6407.  There  is  the  same  confusion  respecting  stones  of  this  name,  as  with  others  -we 
have  mentioned.  The  amethyst  of  modern  mineralogists  is  merely  a  violet-coloured 
quartz  or  rock  crystal ;  but  -what  has  been  called  oriental  ajnethyst  among  jewellers  is  a 
violet-coloured  sapphire,  -which  is  a  stone  of  great  beauty  and  value.  The  colour  of  the 
common  amethyst  is  purple,  of  various  shades  and  degrees  of  intensity  ;  those  -which  ai-e 
of  the  deepest  purple  are  the  most  precious,  but  the  depth  of  the  tint  varies  much,  being 
in  some  scarcely  perceptible,  -when  the  stone  is  of  scarcely  any  more  value  than  rock 
crystal.  Amethysts  are  found  in  many  countries;  but  of  late  many  have  been  brought 
from  Brazil,  and  some  of  considerable  size.  They  are  much  used  in  bracelets,  seals,  and 
similar  ornaments. 

Sect.  XVL 
avantumne. 

6408.  The  avanturine  is  a  beautiful  and  curious  stone,  appearing  like  a  translucent 
crystal,  having  gold  dust  interspersed  through  it ;  but  these  sparkling  grains  consist  of 
mica,  and  the  stone  itself  consists  of  quartz.  It  is  employed  for  snuff-boxes  and  other 
larger  ornaments.  Fine  specimens  are  rare.  A  n  artificial  avanturine  is  made  extremely 
beautiful ;  it  is  glass  inclosing  minute  crystals  of  metallic  copper. 

The  sun-stone  is  a  beautiful  variety  of  avanturine,  having  a  bright  flame-like  colour.  It 
is  used  in  jewellery,  and  is  rare. 

Sect.  XVIL 
OPAL. 

6409.  This  stone  is  a  very  pure  kind  of  flint,  and  difiiers  from  chalcedony  chiefly  in  its 
lustre  and  colour ;  but  the  difference  cannot  easily  be  expressed  in  words.  There  is  the 
precious  opal,  and  the  common  opal  ;  the  former  exhibits  a  remarkable  play  of  prismatic 
or  iridescent  colours,  blue,  red,  and  yellow,  green,  &c.  These  colours  are  sometimes,  in 
fine  specimens,  intensely  bright  and  beautiful ;  sometimes  the  stones  exhibit  only  one 
colour.  It  is  always  cut  hemispherically,  and  it  is  often  full  of  flaws,  which  only  adds 
to  its  beauty  from  increasing  the  vivacity  of  the  colours.  When  fine,  the  precious  opal  is 
of  great  value  ;  it  is  brittle,  and  softer  than  rock  crystal.  Common  opal  has  not  any  iri- 

descent play  of  colour,  and  is  seldom  employed  in  jewellery.  The  red  opal  is  called 
girasole. 

Sect.  XVIIL  . 
chalcedony,  AGATE,  ONYX,  AND  CARNELIAN. 

6410.  These  stones  are  placed  together,  because  they  are  all  varieties  of  the  same 

thing.  Chalcedony  is  a  sort  of  very  "pure  flint,  but  instead  of  being  perfectly  clear  and transparent,  it  is  tinged  more  or  less  with  a  milky  hue.  AVhen  chalcedony  has  in  it 
various  curved  parallel  bands  or  stripes  of  a  white  or  other  colour,  it  is  called  agate. 

Fortification  agates  are  those  which  have  zig-zag  parallel  bands,  generally  of  white  and 
grey,  having  a  distant  resemblance  to  the  plans  of  a  modern  fortification.  They  are 

frequently  found  in  Scotland,  particularly  in  Aberdeenshire,  and  hence  are  often  called 
Scotch  pebbles.  They  are  also  plentiful  on  the  banks  of  the  Rhine.  In  the  centre  of 
these  agates  there  arc  sometimes  rock  crystals  and  amethysts.  Sometimes,  instead  of 
these  bands,  there  are  minute  metallic  crystallisations  resembling  mosses,  and  which  have 

been,  though  erroneously, supposed  to  be  really  vegetables;  these  are  termed  moss  agates. 



Book  XXI. MALACHITE  —  JET  —  AMBER  —  PASTES. 
1071 

Those  arc  most  valuable  which  resemble  very  closely  some  plant.  The  onyx  is  a 

variety  where  the  bands  of  different  colours  are  perfectly  straight,  the  stone  consisting 
of  several  flat  layers,  whereas  in  agates  the  layers  are  curved.  Onyxes  were  much  used 

by  the  ancients  for  making  cameos;  a  figure  was  produced  by  cutting  away  a  part  of 
the  white  layer,  the  remaining  part  constituting  the  figure  appearing  as  if  laid  upon 
the  darker  layer.  Carnelians  are  nearly  allied  to  chalcedonies,  but  are  of  a  reddish 

colour.  Agates,  chalcedonies,  and  carnelians  are  very  hard,  take  a  fine  polish,  and  are 
extensively  used  for  ornaments,  such  as  bracelets,  seals,  rings,  and  other  purposes  where 

large  stones  are  admissible.  They  are  likewise  employed  for  making  cups,  handles  for 
knives  and  forks,  sword  hilts,  smelling-bottles,  snuff-boxes,  &c.  At  Oberstein,  near  the 

Rhine,  where  these  stones  are  found  abundantly,  they  are  cut  and  polished  on  a  consider- 
able scale,  by  means  of  machinery  moved  by  water,  and  the  expense  of  manufacturing 

them  is  thus  very  moderate.  The  finest  antique  gems  are  engraved  on  stones  of  this class. 

Sect.  XIX. 

BIALACHITE. 

6411.  Malachite  is  sometimes  used  for  necklaces  and  bracelets  :  it  is  a  fine  green,  and 
consists  of  carbonate  of  copper  ;  it  is  opaque,  and  never  cut  in  facets.  It  is  not  very  va- 
luable. 

Sect.  XX. 
JET. 

6412.  Jet  is  well  known  to  be  of  a  deep  black,  and  is  used  for  necklaces,  chiefly  worn 
in  mourning.  It  is  a  kind  of  coal,  or  rather  fossil  wood,  and  costs  little  more  than  the 
expense  of  cutting ;  it  is  made  into  beads,  snuff-boxes,  and  other  trinkets.  Cannel  coal  is 
sometimes  substituted  for  it,  but  this  is  very  inferior. 

Sect.  XXI. 

A5IBER. 

6413.  This  is  a  well-known  transparent  mineral  substance,  of  a  yellowish  colour,  and  is 
supposed  to  be  a  fossil  resin.  Its  original  situation  is  in  beds  of  fossil  wood  called  lignite, 
and  it  is  sometimes  procured  by  mining  operations  conducted  expressly  ;  a  great  quantity 
is  also  collected  on  the  sea  shores  in  various  countries,  having  been  washed  out  of  its 
native  beds  by  the  action  of  the  sea.  The  greatest  abundance  is  met  with  on  the  shores  of 
the  Baltic,  particularly  in  Pomerania.  Fine  amber  is  employed  in  making  various  orna- 

ments and  trinkets,  as  beads,  heads  of  canes,  mouth-pieces  for  tobacco-pipes,  &c.,  for 
which  purpose  it  is  easily  cut,  and  takes  a  beautiful  polish.  The  Oriental  nations  prize 
amber  much  more  than  the  people  of  Europe.  Occasionally  insects  are  found  in  pieces  of 
amber,  which  have  been  inclosed  while  it  was  in  a  fluid  state.  Amber  may  be  dissolved 
by  drying  linseed  oil,  to  form  amber  varnish. 

Sect.  XXII. 

PASTES,  OR  IMITATIONS  OF  THE  GEMS. 

6414.  AU  the  gems  may  be  imitated  in  coloured  glass,  called  pastes,  so  nearly  as  to 
deceive  all  except  those  who  are  much  accustomed  to  the  examination  of  real  stones  ;  but 
in  hardness  they  are  much  inferior.  To  determine  whether  a  substance  be  a  diamond  or 
a  paste,  apply  a  fine  file  to  the  girdle  ;  paste  is  easily  cut  by  the  file,  which  can  make  no 
impression  on  a  real  diamond  :  also  the  girdle  of  a  real  diamond  will  scratcli  any  other 
stone,  as  the  white  topaz,  which  is  not  the  case  with  pastes.  Certain  optical  principles 
discovered  by  Dr.  Brewster  will  enable  those  who  understand  them  to  discriminate  real 
gems  from  artificial  imitations,  even  if  they  are  set,  without  unsetting  the  stones  ;  but  they 
are  too  complicated  for  this  place. 

The  following  receipts  for  imitation  pastes  are  not  given  so  much  to  teach  the  art  of 
making  them,  which  requires  considerable  skill,  as  to  give  general  knowledge  on  the  sub- 

ject.   It  is  scarcely  necessary  to  mention  that  these  pastes  are  to  be  cut  by  the  lapidary. 
641.5.  To  imitate  gems  in  paste,  first  a  perfectly  colourless  glass  is  prepared  of  silex, 

pota.sh,  borax,  oxide  of  lead,  and  sometimes  arsenic.  This  is  called  strass,  and  to  it 
various  oxides  of  metals  are  added  to  produce  the  desired  colours. 

For  the  colourless  diamond — 3  ounces  of  rock  crystal ;  8  ounces  of  white  lead  ;  2  ounces 
of  borax  ;  \  grain  of  manganese. 

For  the  yellow  diamond — To  1  ounce  strass,  as  above,  add  24  grains  chloride  of  silver, 
or  10  grains  of  glass  of  antimony. 
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For  the  sapphire.  — To  24  ounces  of  strass  add  2  drachms  and  2G  grains  of  the  oxide  of cobalt. 

For  the  Oriental  ruhy.  —  To  16  ounces  of  strass  add  a  mixture  of  2  drachms  and  48 
grains  of  the  precipitate  of  cassius,  the  same  quantity  of  peroxide  of  iron,  prepared  by 
nitric  acid,  the  same  quantity  of  golden  sulphuret  of  antimony,  and  of  manganese  calcined 
■with  nitre,  and  2  ounces  of  rock  crystal.  Manganese  alone,  combined  with  the  base  in proper  quantity,  is  said  to  give  a  ruby  colour. 

For  the  emerald.  —  To  15  ounces  of  strass  add  1  drachm  of  mountain  carbonate  of 
copper,  and  6  grains  of  glass  of  antimony;  or,  to  1  ounce  of  strass  add  20  grains  of  glass of  antimony,  and  3  grains  of  oxide  of  cobalt. 

For  the  topaz.  —  To  10  lbs.  strass  add  \\  oz.  of  calcined  iron. 
For  the  garnet. — To  2  lbs.  of  strass  add  2  lbs.  of  glass  of  antimony,  and  2  drachms  of 

manganese. 

Sect.  XXIIL 

PEARLS. 

6416.  Pearls  are  precious,  and  form  beautiful  ornaments  highly  prized.  They  are  cal- 
careous bodies,  of  the  same  nature  as  mother-of-pearl,  only  purer,  found  in  the  inside  of 

certain  shells,  particularly  a  large  one,  called  the  pearl  oyster  (Mytilus  margaritiferus, 
Linn.).  The  history  of  pearls  is  so  curious  that  it  may  demand  a  rather  detailed  account^ 
The  pearl  shell,  the  inside  lining  of  which  constitutes  the  mother-of-pearl,  is  found  only  in 
warm  climates.  The  shell  sometimes  grows  to  the  size  of  seven  or  eight  inches  in  dia- 

meter, is  of  a  flattened  and  roundish  shape,  brown  on  the  outside,  but  the  inside  entirely 
covered  with  mother-of-pearl.  The  pearls  are  found  either  loose  in  the  body  of  the 
animal,  or  attached  to  the  side  of  the  shells,  and  they  are  supposed  to  be  concretions  of 
calcareous  matter  arising  from  some  irregularity  or  disease  in  the  animal.  These  shells 
are  extremely  abundant  near  the  shores  of  some  of  the  East  India  islands,  and  particu- 

larly Ceylon,  where  the  chief  pearl  fisheries  have  been  established.  The  shells  are 
brought  up  by  persons  who  have  learned  to  dive  for  them  to  great  depths.  They  descend 
to  the  bottom  of  the  sea  from  five  to  ten  fathoms  in  depth,  assisted  by  a  large  stone,  which 
they  carry  down  with  them ;  and  being  furnished  with  a  basket,  they  collect,  with  as 
much  expedition  as  possible,  such  shells  as  happen  to  lie  about  the  spot  of  their  descent, 
continuing  their  search  for  about  two  minutes ;  when,  according  to  a  signal  which  they 
make  to  the  boat  to  which  their  cord  is  attached,  they  again  ascend  with  their  treasure. 
Each  diver  will  bring  up  as  many  as  one  hundred  shells  of  various  sizes,  and  some  from 
long  habit  acquire  the  power  of  remaining  under  water  for  five  or  six  minutes.  It  is  not 
every  shell  that  affords  pearls  :  some  contain  only  small  ones  of  little  value.  The  largest 
and  roughest  shells  generally  have  pearls  of  the  greatest  number  and  largest  size.  Pearls 
are  not  cut  and  polished  by  the  lapidary,  but  are  worn  in  the  state  in  which  they  are  found, 
being  only  drilled  for  the  purpose  of  stringing  them,  and  are  valued  according  to  their 
size  and  beauty.  The  finest  are  of  a  clear  white,  and  very  translucent :  those  which  have 
a  tinge  of  yellow  are  less  precious. 

The  price  of  pearls  increases  as  the  square  of  their  weight ;  thus,  the  price  of  a  pearl 
of  one  carat  being  settled  at  8s.,  to  find  the  price  of  a  pearl  weighing  6  carats,  first  find 
the  square  of  6,  viz.  36;  which  multiplied  by  8  gives  288  shillings,  or  14/.  Ss.  ;  but  the 
value  of  pearls  depends  also  much  upon  their  quality.  It  is  a  curious  fact  that  the 
Chinese  know  how  to  force  the  shell-fish  to  produce  pearls.  They  drill  holes  in  the 
shell,  and  the  animal,  to  secure  itself  from  the  depredations  of  marine  insects  that  attack 
it,  secretes  the  pearly  juice  to  close  up  the  aperture,  and  forms  a  pearl  over  it :  but  the 
most  perfect  pearls  are  those  only  which,  being  quite  detached,  are  found  globular  in  the 
body  of  the  animal. 

Though  pearls  are  found  of  the  largest  size,  greatest  beauty,  and  most  abundantly  in 
the  shell  we  have  mentioned,  yet  they  are  not  confined  entirely  to  these :  common  oysters 
and  mussels  occasionally  contain  small  pearls :  and  a  fresh- water  shell  called  a  xtnio,  or 
pearl  mussel,  is  particularly  remarkable  for  the  pearls  they  contain.  It  is  found  in  various 
parts  of  Britain,  but  a  regular  pearl  fishery  of  this  shell  has  been  long  established  on  the 
river  Conway  in  North  Wales.  The  people  there  go  out  at  low  water,  and  gather  a 
number  of  these  large  mussels,  which  they  boil,  and  beat  the  fish  to  a  pulp  ;  they  then 
separate  the  pearls  by  mixing  this  with  plenty  of  water.  The  pearls  are  not  fine,  and 
are  small :  they  are  of  the  kind  called  seed  pearl,  which  are  used  for  sewing  ou  various 
parts  of  dress,  and  similar  inferior  purposes. 

Pearls  have  been  employed  as  ornaments  from  the  earliest  ages.  In  the  time  of  Job 
they  were  accounted  of  great  value.  The  story  of  Cleopatra  drinking  a  valuable  pearl 
dissolved  in  vinegar  is  well  known,  and  may  possibly  have  been  true,  since  this  substance, 
from  its  calcareous  natuix,  is  soluble  in  any  acid.  Before  being  drank  the  solution  might 
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I  have  been  diluted  with  ■water :  and  it  would  only  have  affected  her  as  so  much  chalk  in 
'  vinegar  would  have  done. 

6417.  Artificial  pearls  were  invented  by  a  French  bead  maker,  of  the  name  of  Jacquin, 
:  about  the  time  of  Henry  IV.  This  man  observed,  that,  on  soaking  and  washing  the 
:  scales  of  the  fish  called  the  bleak,  a  most  beautiful  silver  coloui'ed  powder  -was  obtained ; 
.  and  it  occurred  to  him,  that,  by  introducing  this  substance  into  the  inside  of  finely  blown 
.  glass  bulbs,  slightly  tinged  with  opaline  hues,  a  perfect  imitation  of  real  pearls  might  be 
:made.    The  experiment  succeeded,  and  these  pearls  came  much  into  fashion  for  neck- 
:  laces,  ear-drops,  &c.,  and  continue  still  to  be  manufactured  in  Paris  by  the  descendants  of 
t  the  original  inventor,  as  well  as  in  other  parts  of  Europe,  for  various  parts  of  dress.  The 
•  silvery  powder  is  fixed  upon  the  inside  of  the  thin  glass  globules,  by  gum ;  and  if  necessarj-, 
tthe  hollow  is  filled  up  with  wax.  It  is  said  that  white  bait  affords  a  still  more  beautiful 
; powder;  and  roach  and  dace  have  been  tried,  but  they  are  inferior.  So  great  was  the 
demand  formerly  for  these  ornaments,  that  the  price  of  a  quart  of  fish  scales  was  from 

( one  guinea  to  five.  The  price  of  real  pearls  has  fallen  much  since  this  invention,  which 
i  imitates  them  very  exactly. 

Sect.  XXIV. 

CORAI,.  • 
6418.  This  beautiful  material,  of  a  fine  red  colour,  is  the  production  of  minute  insects 

tthat  inhabit  the  sea,  and  which  consist  of  a  fleshy  substance,  surrounding  asolid  calcareous 
tbody  which  is  called  the  coral.  The  species  of  red  coral,  used  for  ornaments,  in  form 
rresembles  a  small  branched  shrub,  and  is  attached  to  rocks  at  the  bottom  of  the  sea,  from 
iwhence  it  is  taken  by  divers.  The  finest  coral  is  found  in  the  Mediterranean ;  it  is  pro- 
i  cured  on  the  coast  of  Provence,  and  there  is  a  considerable  manufactory  of  necklaces, 
(crosses,  and  other  ornaments  of  this  substance  at  Marseilles. 

Sect.  XXV. 

various  obnaments. 

6419.  With  respect  to  the  various  articles  made  by  the  jnaeller  as  ornaments  in  dress,  or 
tthe  infinite  variety  classed  as  trinkets,  their  description  would  far  exceed  the  limits  of  this 
^work.  The  most  important  of  the  former  are  necklaces,  which  are  made  of  gold  and  gems, 
I  pearl,  beads  of  stones  or  coloured  glass,  satin  spar,  amber,  jet,  or  coral:  bracelets  are 
! formed  of  gold,  or  velvet  with  clasps  of  gold,  or  copper  gilt,  plain,  or  set  with  stones, 
f  cameos  or  other  ornaments.  The  term  cameo  is  applied  to  gems  or  stones  worked  in 
-relievo  ;  that  is,  where  the  objects  represented  are  raised  above  the  plane  of  the  ground  ; 
but  the  stones  on  which  the  objects  (generally  figures)  are  cut  consist  of  several  layers  of 

I  different  colours,  of  which  the  most  valuable  are  the  oriental  onyx  in  black  and  white 
I  parallel  layers,  and  the  camelian  in  brown  and  white.  Some  are  cut  on  agates,  and  some 
s  stones  of  four  layers  of  different  colours.  The  ground  is  of  one  shade,  and  the  relief  of 
aanother.  Antique  cameos  are  valued  at  an  immense  price ;  and  some  modern  Italian 
ccameos  are  extremely  fine ;  a  single  cameo  of  a  good  brooch  size  will  sometimes  cost 
t  twenty  pounds.  They  are  worked  by  a  lathe  and  pointed  instruments  of  steel  with 
odiamond  dust.  A  cheaper  kind  of  cameos  have  been  made  lately,  cut  from  large  shells 
ffound  on  the  African  and  Brazilian  coasts,  which  have  two  layers,  the  ground  being 
teither  a  pale  coffee  colour,  or  a  deep  reddish  orange  ;  the  latter  is  preferred.  Copies  from 
I  the  antique  are  made  in  this  manner,  in  Rome,  of  exquisite  finish;  and  some  very  good 
sare  now  done  in  this  country.  A  cheap  imitation  of  cameos  is  also  made  in  glass  enamel. 
lEar-rings  are  of  gold,  or  copper  gilt,  plain,  or  with  gems,  or  pebbles ;  the  gold  is  made 
rremarkably  thm,  for  lightness,  as  well  as  on  account  of  the  expense.  To  these  may  be 
inAded  brooches,  and  ornamental  pins,  together  with  various  ornaments  for  the  head-dress ; 
lalso  rings,  which  are  plain  hoops  of  gold,  or  with  gems  as  single  stones,  or  in  clusters 
^varied  in  numerous  ways,  or  with  engraved  stones,  antique  or  modem.  All  those  in  gold 
aare  now  so  successfully  imitated  in  gilt  brass,  that  it  is  difficult  to  distinguish  the  latter ffrom  the  precious  metal. 

3  Z 
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BOOK  XXIL 

ECONOMY  OF  THE  LAUNDRY. 

6420.  Under  the  title  of  this  branch  of  domestic  econoviy,  we  propose  to  take  an  extensive 
view,  not  only  of  the  ordinary  processes  of  -what  are  termed  "  washing  and  getting  up 
linen,"  but  likewise  of  the  theoretical  principles  upon  which  complete  success  depends, and  likewise  to  give  a  short  description  of  the  nature  and  manufacture  of  the  materials 
employed.  In  addition,  we  shall  treat  of  the  art  of  scouring,  which,  though  it  does  not 
strictly  belong  to  the  ordinary  business  of  the  laundry,  yet  is  intimately  connected  with 
it,  and  materially  elucidates  the  modes  of  managing  the  restoration  to  a  condition  fit  for 
use  of  the  various  articles  of  wearing  apparel  and  furniture  ;  confining  ourselves,  how- 

ever, to  such  facts  as  are  useful  to  be  known  in  domestic  economy,  and  omitting  those 
which  concern  the  manufacturer  only. 

6421.  It  is  unnecessary  to  remark  upon  what  is  so  well  understood,  the  importance  to 
health  and  comfort  of  cleanliness  in  dress  and  furniture ;  and  custom  now  demands,  not 
only  that  this  shall  be  effected  in  the  requisite  degree,  but  that  it  shall  be  made  apparent 
by  the  purity  of  their  colour  and  appearance.  We  shall  begin  by  explaining  in  a  general 
way  the  rationale  or  theory  of  ordinary  washing,  or  in  other  words,  the  reasons  why  soap 
and  other  detergent  substances  are  generally  used. 

CHAP.  I. 

THEORY  OF  WASHING. 

6422.  The  primitive  mode  of  performing  this  operation,  before  detersive  or  cleansing 
substances  were  known,  was,  no  doubt,  washing  clothes  in  simple  water,  and  this  method 
is  still  practised  in  many  countries.  The  Hindoos  carry  their  clothes  to  the  Ganges, 
where  they  undergo  the  necessary  purification  in  water  alone.  But  this  requires  much 
labour  ;  and  to  remove  with  greater  facility  the  discoloration  of  linen  occasioned  by  being 
worn,  which  is  partly  of  an  oily  nature,  and  therefore  very  difficult  to  destroy  by  water 
only,  certain  substances,  called  detersive,  have  been  introduced  which  assist  in  the  process. 
Of  these  the  principal  one  is  soap  ;  and  it  is  requisite  that  we  shall  first  take  some  notice 
of  this  material,  and  show  in  what  manner  it  is  so  efficient. 

6423.  It  is  well  known  that  oil  or  grease  is  not  soluble  in,  and  will  not  unite  rvith,  water ;  a 
greasy  spot  cannot  be  washed  out  completely  by  water  only,  unless  such  a  degree  of  rub- 

bing be  employed  as  will  injure  the  cloth  in  some  degree.  But  if  oil  be  united  to  an 
alkaline  substance,  the  mixture  of  the  two  is  soluble  in  water ;  hence,  if  the  greasy  spot 
be  touched  with  an  alkali,  as  potash  or  soda,  the  latter  will  unite  with  the  grease  or  oil, 
which  being  then  soluble  in  water,  rubbing  in  that  fluid,  or  washing,  will  cause  it  to  dis- 

appear. If,  then,  soiled  or  greasy  linen  be  washed  in  water  containing  potash  or  soda, 
the  labour  of  cleansing  is  much  less  than  with  water  alone,  and  the  fabric,  not  being 
necessarily  subjected  to  so  much  rubbing,  suffers  less  wear. 

6424.  All  the  ashes  of  burnt  vegetables  contain  more  or  less  of  the  alkali  called  potash ; 
hence  wood  ashes  was  one  of  the  most  aucient  detersive  substances,  and  is  still  occasion- 

ally employed  for  that  purpose.  But  alkalies,  when  used  alone,  have  this  inconvenience, 
that  although  they  are  extremely  effective,  yet  if  employed  in  too  great  a  quantity,  they 
are  capable  of  corroding  the  clothes  to  be  cleansed,  and  likewise  of  acting  in  the  same 
manner  on  the  hands.  The  difficulty  of  regulating  properly  their  strength  has  led  to  the 
invention  of  soap,  which  consists  of  alkali  already  imited  to  a  certain  proportion  of  oil  or 
fat  of  some  kind,  by  which  its  power  of  corrosion  is  so  much  diminished  as  not  to  destroy 
the  texture  of  the  fabric ;  and  yet  the  alkali  in  the  soap  is  capable  of  taking  up  a  little 
more  oil  or  grease,  such  as  may  be  found  in  soiled  linen  ;  and  that  is  likewise  converted  into 
soap.  Now,  all  soap  being  soluble  in  water,  the  whole  of  the  impurities  may  be  thus  re- 

moved by  rubbing  the  linen  between  the  hands  "in  that  fluid.  In  fact,  then,  in  employ- 
ing soap  for  washing,  we  make  more  soap  ;  though  the  newly -foi-med  material  is  in  very 

minute  quantity,  and  does  not  become  solid.  Soap  is  not  necessarily  solid  ;  if  oil  and  any 
solution  of  alkali  in  water  be  mixed  in  a  small  phial  and  shaken  together,  liquid  soap  will 
be  the  result.  Soap  is  made  solid  by  certain  processes  of  the  manufacture,  on  account  of 

the  greater  convenience  in  using  it,  than  if  it  were  in  the  liquid  state.  It  will  be  easy  to 
perceive  from  this  explanation,  that  the  strongest  soaps  have  the  most  alkali  in  their 
composition,  since  it  is  by  the  abundance  of  this  ingredient  that  the  cleansing  cfTcct  is 
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rroduced ;  and  it  -will  likewise  be  evident  -why  soaps  of  different  degi-ees  of  strength  are 
iLiitable  for  different  purposes.  It  may  here  be  observed,  that  there  are  other  detersive 
iibstances  besides  soap,  as  wood  ashes,  and  other  things  containing  alkali.  Various  clays, 
nd  fullers'  earth,  have  a  similar  effect,  but  produced  in  a  different  manner  than  it  is  from 
oap ;  by  their  absorbent  quality,  they  attract  the  oily  particles  from  the  cloth,  and  cause 
aem  to  be  more  easily  removed  mechanically  by  rubbing  in  water,  but  no  chemical  union 

s  >  thus  formed,  as  in  the  case  of  soap. 

CHAP.  n. 

^DESCRIPTION  OP  THE  VARIOUS  KINDS  OF  SOAP  AND  OTHER  MATERIALS  USED 
IN  WASHING,  AND  OF  THE  INGREDIENTS  OF  WHICH  THEY  ARE  MADE. 

6425.  It  being  useful  that  the  nature  of  soap  should  be  well  understood  by  those  who 
uuperintend  the  business  of  the  wash-house,  we  shall  first  describe  the  alkalies  employed  in 
ils  composition,  and  which  ai'e  occasionally  used  alone  as  detergents  ;  and  we  shall  after- 
i  yards  explain  in  a  general  way  the  manufacture  of  the  soaps. 

Sect.  I. 

POTASH  AND  PEARLASH,  ETC. 

6426.  Wc  have  stated  that  the  ashes  of  burnt  vegetables  are  often  used  for  the  same 
lurpnses  as  soap,  in  places  where  the  latter  substance  is  unknown  or  cannot  be  procured, 

...ad  that  they  owe  their  detergent  property  to  the  same  cause  as  soap,  namely,  the  alkali 
"vhich  they  contain.  Their  employment  in  this  way  was  known  to  the  ancient  Egyptians, 
I  Greeks,  and  Germans.    Pliny  informs  us  that  the  Gauls  were  the  inventors  of  soap  made 

Df  tallow  and  wood  ashes  :  a  soap-boiler's  shop  has  been  discovered  in  Pompeii.  In  every 
t  -egetable  there  is  a  little  alkali,  though  always  in  a  state  of  combination,  and  some  have 
■  I  much  larger  proportion  than  others.  When  the  rest  of  the  vegetable  substance  has  been 
lissipated  in  consequence  of  combustion,  the  alkali  remains  in  the  ashes,  from  which  it  has 

I  )een  termed  fixed  alkali,  in  opposition  to  ammonia,  or  the  volatile  alkali ;  it  is  also  some- 
I  imes  tenned  the  vegetable  alkali.  Wood  ashes  are  frequently  employed  in  scouring  paint 
I  hat  is  very  dirty,  or  for  similar  coarse  purposes  ;  but  it  must  be  observed  that  it  should  be 
employed  cautiously,  since,  if  too  much  be  used,  it  would  take  off  the  paint  itself  Good 

I;  lousewives  understand  the  value  of  this  material  that  comes  from  heating  the  brick  oven 
i  n  baking  bread  ;  it  is  also  employed  by  them  in  scouring  the  wood-work  of  the  kitchen, 
■IS  floors,  tables,  &c. ;  likewise  for  cleaning  the  lids  and  insides  of  saucepans,  for  which  it 
aanswers  instead  of  potash.  It  is  also  very  useful  to  soften  hai'd  water,  and  to  make  a 
iiey,  for  washing. 

6427.  The  simplest  and  rudest  preparation  of  potash  is  called  ash  balls  in  England,  and 

weed  ash  in  Ireland.    It  cannot  be  said  to  be  properly  an  article  of  commerce,  although* I  considerable  quantity  is  annually  made  by  the  peasantry  of  both  countries,  and  disposed 
K)f  among  the  neighbouring  farmers  and  bleachers.  The  vegetable  from  which,  in  England 
;  and  Scotland,  this  impure  alkali  is  produced,  is  the  common  fern  or  brake  {Pteris  ac- 
"(uiUna,  Linn.).  Many  rough  and  heathy  districts  are  entirely  covered  by  this  plant, 
^  ivhich,  when  it  has  attained  its  full  growth,  about  the  middle  of  July,  is  cut  down,  and, 
;  ifter  being  half-dried  in  the  open  air,  is  gathered  into  small  heaps  and  kindled.  The 
'  :ombustion  proceeds  slowly,  being  accompanied  by  a  smothering  smoke,  and  little  or  no  t 
;  lame,  till  the  whole  is  reduced  to  a  reddish-grey  ash  ;  this  being  carefully  collected  is 
-  sprinkled  with  a  little  water,  and  then  moulded  by  hand  into  balls  three  or  four  inches  in 
'  liameter,  which,  when  they  have  acquired  a  certain  solidity  by  drying  in  the  sun,  are 
?  -eady  for  sale.  In  Ireland,  thistles,  docks,  and  weeds  of  all  kinds  are  mixed  with  the 
1  'ern,  and  the  ashes  are  disposed  of  in  their  loose  pulverulent  state  without  any  farther 1  jreparation.  One  thousand  parts  of  fern,  cut  in  August,  and  thoroughly  dried,  afford 
I  :hirty-six  parts  of  ashes,  from  which  are  obtained  about  four  parts  of  alkali.  The  common 
'weeds  do  not  give  so  much. 

6428.  Hie  crude  potash  of  commerce,  or  black  potash  as  it  is  also  called,  is  universally 
!  procured  from  the  combustion  of  wood,  and  therefore  its  preparation  can  be  undertaken 
w  ith  success  only  in  those  uncleared  countries  where  there  are  vast  natural  forests,  and 
'where  from  the  badness  of  the  roads,  and  imperfection  of  water  communication,  the  value 
of  timber  is  no  more  than  that  of  the  labour  required  to  fell  it.  The  only  districts  of 
iKurope  in  which  any  considerable  quantity  of  potash  is  made  are  the  mountainous  forests 
of  Germany,  and  the  extensive  woodland  tracts  of  Poland  and  Russia.    The  British ■3  Z  2 
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market,  however,  is  principally  supplied  from  the  United  States  of  North  America,  a 
country  in  which,  from  its  rapid  increase  of  population,  there  is  a  constant  demand  for 
cleared  land  for  the  purposes  of  agriculture,  and  consequently  where  timber  is  looked  upon 
rather  as  an  incumbrance  than  as  contributing  either  to  the  beauty  or  value  of  the  ground 
on  which  it  stands. 

6429.  Tlie  American  method  of  making  potash  is  to  pile  up  the  wood,  as  soon  as  it  is 
sufficiently  dry  to  burn,  in  large  heaps,  and  reduce  it  as  quickly  as  possible  to  ashes  ;  these 
ashes  are  then  put  into  a  wooden  cistern  with  a  plug  at  the  bottom  of  one  of  the  sides, 
and  a  quantity  of  water  sufficient  to  make  a  strong  lixivium  is  added  ;  after  standing  for 
an  hour  or  two  the  plug  is  withdrawn,  and  the  water  holding  the  potash  in  solution  runs 
out,  leaving  the  earthy  part  still  impregnated  with  some  alkali  in  the  cistern.  This 
solution  is  then  evaporated  to  dryness  in  iron  pans  or  pots  (whence  the  name  potash) 

and  hastily  fused  into  compact  reddish  masses  of  semi-caustic  p'otash,  in  which  state  it  is fit  for  the  market. 
64,30.  The  common  potash  of  the  north  of  Europe  is  the  impurest  of  all,  containing 

nearly  one-half  its  weight  of  earth,  and  is  thus  prepared.  A  large  pit  is  dug,  into  which 
is  thrown  burning  brands  and  the  smaller  extremities  of  the  branches,  and  when  the  whole 
is  well  kindled,  the  pit  is  filled  up  with  logs  and  other  large  pieces,  which  at  length, 
though  very  slowly,  are  reduced  to  ashes.  The  coarser  part  of  the  ashes  is  then 
separated  by  sifting  from  the  finer  ;  all  the  alkali  that  it  contains  is  procured  by  lixivi- 
ation,  and  this  liquor  is  mixed  with  the  remainder  of  the  ashes,  and  wrought  into  a  paste. 
A  pile  is  then  built  of  wood,  the  interstices  of  which  are  filled  with  this  paste,  which 
being  set  fire  to,  the  whole  is  reduced  to  ashes.  This  process  is  repeated  several  times, 
till  the  ashes  begin  to  clot  and  become  hard  ;  the  most  compact  pieces  being  then  selected 
are  packed  up  for  sale,  without  any  further  preparation  ;  the  rest  are  lixiviated  and 
boiled  down  to  dryness  in  the  usual  manner.  All  the  potash  we  have  from  Russia, 
Sweden,  and  Dantzic,  is  made  in  this  manner.  The  Russian  is  the  best  of  these ;  it  is 
brought  to  us  in  large  lumps,  very  hard  and  black,  incrusted  here  and  there  with  a 
white  salt.  When  dissolved  in  warm  water,  it  deposits  a  sediment  of  a  blackish-grey 
colour,  and  the  lixiviimi  has  a  sulphurous  smell,  bitter  taste,  and  a  dark  green  colour. 

6431.  Potash  may  be  made  from  potato  leaves  and  stalks  thus  : — cut  off  the  stalks  when 
the  leaves  begin  to  fall,  spread  them  out  and  dry  them  thoroughly  in  the  sun.  Dig  a 
hole  about  four  feet  in  diameter,  and  one  foot  deep  in  the  ground,  in  a  dry  place  ;  make 
a  fire  with  the  dried  stalks  in  this  pit,  and  continue  feeding  the  fire  with  them  till  the 

■whole  is  consumed  ;  put  the  ashes  into  a  vessel  with  water  over  the  fire  and  boil  them  : 
the  potash  being  soluble  will  be  extracted  by  the  water,  and  form  a  ley ;  pour  off  this 
ley,  and  evaporate  the  water  by  boiling ;  in  the  bottom  of  the  vessel,  when  the  water  is  gone, 

the  potash  in  an  impure  state  will  remain  as  a  greyish  substance.  To  destroy  the  im- 
purities, calcine  it  in  an  iron  pot,  to  burn  off  all  the  charcoal  and  other  substances  mixed 

■with  it'  The  potash  will  now  remain  in  the  usual  state  of  purity  of  common  potash. 
Potato  leaves  give  a  larger  quantity  of  alkali  than  most  vegetables. 

6432  A  very  simple  but  rude  method  of  effecting  the  evaporation  of  the  water  from  the  leu  is  practised  in 
some  places  Tliey  place  a  tubfuU  of  tlie  ley  near  the  clean  hearth  of  a  chimney,  in  which  they  dip  a  handful 
of  loose  straw  :  the  straw,  thus  containing  a  quantity  of  the  ley,  they  carry  as  quickly  as  they  can  to  a  bUzing 
^re  made  upon  the  hearth,  which  first  dries,  and  then  consumes  the  straw  to  ashes,  thus  evanoratmg  all  the 
water  from  the  alkali  in  the  ley.  They  then  prepare,  in  the  same  manner,  another  parcel  of  straw,  by  dip- 
nine  it  in  the  lev  and  consume  it  as  the  other  ;  and  this  they  repeat  till  all  their  ley  is  expended.  By  this 
means  the  ashes  of  the  straw,  that  of  the  fuel,  and  the  alkali  of  the  ley,  are  left  on  the  he.irth  mixed  togetlier; 
and  they  concrete  the  whole  into  a  hard  solid  cake  of  a  greenish  black  colour,  which  they  scrape  oCf  and  sell 
for  potash,  but  it  is  unfit  for  mimy  purposes,  and  not  above  half  the  value  of  the  foreign. 

6433.  The  proportion  of  ashes  afforded  by  different  vegetables,  and  t/tat  of  alkali  by  each 

vegetable  has  been  accurately  attended  to,  on  account  of  its  great  importance  in  the  arts. 
BLirwan  gives  the  following  statement. 

Stalks  of  Turkey  wheat,  or  maize Sunflowers 
■Vine  branches Common  nettlo  . 
Box 
S.iUow  . 
Elm 

inspection  of  this  table,  it  appears,,  that  in  general  weeds  or  succulent  her- 

lbs.  of lbs.  of 
ashes. alkali. 

R8-G and  17-5 Oak 

57-2 

—  20 

Aspen 34 
—  6-5 Beech 

10-6 

—  2.5 Fir 29 
—  2-26 Fern  in  August 

28 

—    2  85 Wormwood 

23-5 

—    3  9 Fumitory 

lbs.  of 
lbs.  of 

ashes. 
alkali. 

13.5 
and  1  -5 

!; 

12-2 

—  0-74 t 5.8 
_  1-27 

3-4 

_  0-4.5 36-46 —  4-25 f 

27-44 

-  73 

219 

—  79 

i 

plants  The  weeds  should  be  cut  just  before  they  seed,  then  spread,  well  d
ried,  and 

sathored  clean.  They  should  be  burned  within  doors,  on  a  grate  with  a 
 brisk  fire  and 

fhe  ashes  laid  in  a  chest  as  fast  as  they  are  produced.    Any  charcoal  found  mi
xed  should 
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foe  picked  out.  They  should  he  lixiviated  with  twelve  times  theii'  weight  of  hoiling 
M.vater,  and  the  ley  thus  formed  is  to  be  evaporated  in  iron  pans  ;  from  which  the  term 
rpotash  is  derived. 

6-134.  Amongst  other  methods  of  procuring  potash,  one  deserves  to  be  noticed,  discovered  by  Mr.  Birch,  a 
ileacher  at  IM.mcliester.  He  evaporated  a  large  quantity  of  dunghill  water  to  the  consistence  of  treacle,  and 
hen  burnt  the  residuum  in  an  oven,  and  from  this  he  procured  potash,  which  he  employed  in  the  operation 
)f  bucking.  H  rom  a  quantity  of  muck-water  equal  to  twenty-four  pipes  full,  the  quantity  of  ashes  made  was 
I  cwt.  1  qr.  12  lbs.  valued  at  two  guineas  per  cwt.    In  the  manufacture  of  the  potash  in  this  manner,  there 

-  vas  a  profit  of  Ibl.  is.  allowing  for  all  the  expenses.   This  alkali  appears  to  have  been  formed  by  ihe  process 
.i>f  putrefaction. 

6435.  Pearlash  is  a  much  purer  state  of  the  alkali,  prepared  from  the  crude  potash. 
Wov  this  purpose,  the  potash  is  broken  down  into  moderately  small  piecei,  and  is  spread 
ipon  the  floor  of  a  reverberatory  furnace,  where  it  is  kept  hot,  but  not  melted,  for  an 
lour  or  two,  stirring  it  occasionally  with  an  iron  rake,  until  all  the  carbonaceous  and 
:olouring  particles  are  burnt  out ;  and  there  remains  behind  a  dry,  porous  and  consider- 
ibly  caustic  salt,  extremely  deliquescent,"  which  from  its  blueish- white  colour  is  called Karlash. 
6436.  Both  potash  and  pearlash  differ  considerably  in  their  strength,  as  in  the  quantity 

bf  alkali  which  they  contain — a  circumstance  of  considerable  importance  to  the  manu- 
facturer, who  finds  great  difficulty,  in  consequence,  of  fixing  accurately  the  value  of  any 

i  juantity.  An  analysis  of  any  one  piece  would  not  give  that  of  the  whole  parcel,  as  the 
jroportion  of  the  impurities  is  quite  irregular.    Mr.  Kirwan  gives  an  analysis  of  Dantzic 
foearlash  which  may  serve  at  least  to  give  a  general  idea.  Pure  potash,  60'3  ;  carbonic 
aacid,  22-4  ;  water,  7"2  ;  sulphate  of  potash,  87  ;  muriate  of  potash,  7  ;  earth,  0.7  ;  =  lOO'O. 

Sect.  XL 

SODA. 

6437.  Soda  was  formerly  called  the  mineral  ov  fossil  alkali,  because  it  was  dug  out  of 
he  earth.    The  use  of  soda  was  familiarly  known  to  the  ancients,  and  abundance  of  it  in 

3 1  native  state,  called  natron,  was  found  in  Egypt.  It  is  now  known  to  occur  likewise  in 

■  he  vegetable  kingdom,  and  the  base  of  it,  called  sodium,  is  one  of  the  components  of 
common  salt :  indeed,  a  great  part  of  the  soda  that  is  employed  in  this  country  is  obtained 
-Vom  the  latter  source.  While  the  vegetables  that  grow  in  common  soil  yield  potash, hose  which  flourish  in  salt  water,  or  on  the  sea  shore,  or  wherever  the  soil  is  impregnated 
.vith  salt,  yield  soda  by  incineration,  this  alkali  having  existed  in  the  plants  when  living, n  consequence  of  their  situation. 
There  are  two  substances  manufactured  from  which  vegetable  soda  is  procured,  barilla 

aand  help. 
6438.  Barilla  is  the  richest  in  soda,  and  comes  chiefly  from  Alicant  in  Spain,  from  plants 

!)f  the  genera  Salsola  and  Salicornia,  which  are  cultivated  for  that  purpose  very  extensively 
-n  the  hucrta  of  Murcia,  and  other  places  on  the  eastern  coasts  of  Spain.  The  plants  are iown  in  light  low  soils,  that  are  embanked  on  the  side  next  the  sea,  and  furnished  with 
riood  gates,  by  which  the  salt  water  may  be  admitted  occasionally.  In  autumn,  when  the 
iceds  are  ripe,  the  crop  is  cut  down  and  dried ;  the  seeds  are  rubbed  out,  and  the  rest  of 
.he  plant  is  burnt  in  very  simple  furnaces,  the  temperature  of  which  is  just  high  enouo-h 
;o  cause  the  ashes  to  enter  into  a  state  of  semi-fusion,  and  to  concrete  into  compact ;ellular  masses.  The  barilla  is  of  a  greyish-blue  or  brownish  colour,  covered  over  with 
I  saline  efflorescence,  when  exposed  for  some  time  to  the  air  ;  it  is  exceedingly  hard,  and 
)f  a  pungent  alkaline  taste.    Barilla  is  also  manufactured  in  Sicily  and  Tenerifi"e,  but  it iis  inferior  to  that  of  Alicant  and  Carthagena.    The  best  barilla  sometimes  contains  20 pper  cent,  of  soda. 
6439.  Kelp  is  much  more  impure  than  barilla,  containing  only  from  two  and  a  half  to 

bve  per  cent,  of  soda.  It  is  made  from  what  is  vulgarly  called  sea-weed,  chiefly  of  those 
leeafy  marine  plants  called  fuci,  which  grow  on  the  rocks  in  the  sea,  between  the  high land  low  water  mark.  These  plants  are  cut  down  in  the  summer  season,  dried,  and  burnt 
inn  shallow  pits  made  in  the  ground,  and,  when  care  is  used,  in  furnaces  for  the  purpose irhe  combustion  is  kept  up  by  throwing  on  a  little  at  a  time  of  the  dried  plants,  and  when u  certain  quantity  has  been  consumed,  the  ashes  are  stirred  about  with  an  iron  ralce  till 
ithe  whole,  in  partly  a  liquid  or  pasty  state,  concretes  together.  When  cool,  the  mass  is broken  up,  and  constitutes  the  kelp.    Well-made  kelp  is  of  a  blueish-grey  colour,  is  rather ■•sellular,  and  contains  a  good  deal  of  charcoal  from  the  half  consumed  plants :  its  taste  is Wkaline  and  salt.  It  is  rather  tough,  but  not  so  hard  as  barilla.  Kelp  is  much  employed "Where  soda  is  wanted  in  making  glass  and  soap,  also  in  bleaching,  &c.  Some  years  back H  great  deal  of  kelp  was  manufactured  on  the  British  shores,  and  formed  a  considerable source  of  wealth  to  the  proprietors,  but  at  present  its  price  has  very  much  decreased  from »;he  great  superiority  of  barilla,  and  the  mode  of  obtaining  soda  from  salt 

6440.  The  soda  is  extruded  from  barilla  or  help  by  dissolving  them  with  hoiling  water 3  3 
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and  filtering  the  solution,  -which  is  thus  evaporated :  by  this,  crystals  of  carbonate  of  soda are  obtained,  from  three  to  five  ounces  being  procured  from  1  lb.  of  barilla. 
It  must  be  observed  that  though  the  carbonate  of  soda  procured  in  this  manner  is 

sufficiently  pure  for  many  purposes  in  the  arts,  as  in  bleaching  and  -washing,  making 
soap,  glass,  &c.,  it  is  not  so  for  the  purposes  of  medicine,  as  it  always  contains  more  or 
less  of  the  sulphate  and  chloride  of  potassium  and  sodium,  from  -which  it  cannot  be  easQy 
separated.  The  purest  carbonate,  used  for  pharmaceutical  purposes,  is  made  from  sulphate 
of  soda  procured  from  a  different  source. 

6441.  Large  quantities  of  carbonate  of  soda  are  now  made  hy  decomposing  common  sea  salt, 
-which  consists  of  chlorine  and  sodium,  and  is  called  chemically  chloride  of  sodium  (for- 

,  merly,  muriate  of  soda).  By  applying  sulphuric  acid  to  this  salt,  the  sodium  is  changed 
into  soda,  quits  the  chlorine  to  join  the  sulphuric  acid,  and  thus  sulphate  of  soda  is  ob- 

tained. This,  by  other  processes,  is  decomposed,  and  the  soda  liberated  and  procured  in 
a  free  state ;  -which  is  a  modem  discovery,  in  consequence  of  which  soda  is  not  a  third 
of  the  price  it  was  at  formerly. 

6442.  The  alkalies  potash  and  soda,  when  in  a  state  of  perfect  purity,  and  not  combined 
-with  any  other  substance,  are  of  a  highly  caustic  nature,  that  is,  they  powerfully  corrode 
animal  and  vegetable  substances ;  hence,  although  they  would  readily  unite  with  oil  or 
grease,  so  as  to  make  it  soluble  in  water,  yet  they  would  entirely  destroy  the  texture  of 
cloth,  linen,  or  any  similar  substance,  and  therefore  could  not  be  used  as  detergents  in 
that  state. 

6443.  But  when  these  alkalies  are  united  with  carbonic  acid,  and  are  thus  converted  into 
carbonates,  they  are  rendered  much  less  caustic,  and  although  they  will  still  render  grease 
soluble  in  water  yet  they  become  so  mild  that  they  will  no  longer  act  powerfully  upon 
the  texture  of  cloth,  and  may  then,  in  moderate  quantity,  be  used  with  safety  as  detergents. 
Hence  it  is  that  in  this  state  alone  they  are  employed  in  washing,  bleaching,  scouring,  &c. 

6444.  Carbonate  of  soda  is  far  preferable  to  carbonate  of  potash  for  these  purposes, 
because  it  is  much  less  acrid,  and  is  not  so  apt  to  injure  the  texture  of  linen  goods  as 
potash.  It  is  accordingly  much  more  extensively  employed,  particularly  since  means 
have  been  discovered  of  preparing  it  so  cheap  as  to  supersede  pearlash  almost  entirely. 

CHAP.  m. 

ON  SOAP. 

6445.  The  most  usual  arid  the  most  convenient  mode  of  employing  the  alkali  for  tJie  purposes 
of  washing  is  when  made  into  soap,  the  action  of  which  has  been  already  explained.  TIte 
various  kinds  of  soap  are  made  of  one  or  other  of  the  fixed  alkalies  potash  or  soda  com- 

bined with  fat  or  oil.  We  explained  above  that  it  is  the  alkali  which  gives  to  soap  its 
detergent  quality,  and  which  renders  it  soluble  in  water.  The  tallow  serves  to  moderate 
the  sharpness  of  the  alkali,  and  to  prevent  its  injuring  the  hands  of  those  who  use  it. 

6446.  There  are  two  principal  varieties  of  soap,  hard  and  soft.  The  former  is  made  of 
soda  and  tallow  or  oil,  and  the  latter  of  potash  and  similar  oily  matters.  When  taUow 
and  soda  alone  are  employed,  the  soap  is  white,  hence  it  is  usually  termed  white  soap  :  but 
to  lower  the  price,  in  forming  yellow  hard  soap,  a  considerable  portion  of  resin  or  palm  oil 
is  mixed  with  the  tallow.  When  potash  is  mixed  with  tallow  or  oil,  the  resulting  soap 

does  not  assume  a  solid  form,  and  its  consistence  is  never  greater  than  that  of  hogs'  lard  : 
this  makes  the  soft  soap,  the  detergent  properties  of  which  are  nearly  the  same  as  those 
of  hard  soap,  but  it  is  not  so  convenient  for  general  use. 

6447.  Common  hard  white  soap  is  made  in  the  following  manner:  —  The  alkali  employed 
is  soda,  procured  from  barilla  or  kelp.  In  order  to  cause  the  alkali  to  unite  with  the  fat, 
oil,  or  tallow,  to  make  a  soap,  it  is  necessary  that  the  former  should  be  in  a  caustic  state, 
instead  of  that  of  a  carbonate,  and  to  this  end  it  must  be  deprived  of  its  carbonic  acid.  To 
effect  this,  the  barilla  or  kelp  is  pounded  and  mixed  with  one-fifth  of  its  weight  of  fresh 
quicklime  in  a  large  vat,  and  some  water  is  then  sprinkled  over  it  to  slake  the  lime,  which 
then  falls  into  powder,  and  the  alkali  is  mixed  with  it  by  means  of  a  shovel ;  the  quicklime 
then  attracts  the  carbonic  acid  from  the  alkali,  which  is  consequently  left  in  a  caustic 

state.  After  standing  for  several  hours  till  this  is  completed,  some  water  being  added, 
the  liquid,  containing  the  caustic  soda  in  solution,  and  now  termed  a  ley,  is  drawn  off. 
More  water  is  then  put  on  the  alkali,  and  is  drawn  off  as  a  second  ley.  The  tallow  or  oil  is 
next  put  into  a  boiler,  and  when  it  is  quite  melted,  the  ley  is  gradually  added,  and  the 
mixture  is  kept  constantly  stirred.  The  alkali  and  oil  soon  begin  to  unite  into  a  milky 
fluid,  and  as  more  ley  is  added,  this  liquid  thickens.  In  about  thirty  hours,  it  is  found  that 
the  consistence  is  sufficient,  and  then  a  quantity  of  common  salt  is  added  to  cause  the 
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^  water  to  separate  from  the  soap,  and  to  harden  the  latter,  which  floats  at  the  top.  The 
•fire  is  now  withdrawn,  and  the  mass  left  to  cool.  The  watery  part  found  at  the  bottom 

is  removed  by  a  pump.    When  this  has  been  effected,  the  fire  is  re-kindled,  and  the  soap 
:  is  re-melted  and  agitated  with  wooden  poles,  vmtil  it  has  acquired  the  consistence  proper 
for  ladinn-  into  square  moulds,  in  which  the  soap,  after  it  has  set  and  become  solid,  is  cut 

into  the  proper  shapes  by  a  piece  of  brass  wire.    It  is  to  be  observed,  that  of  late  the 

!  boiling  is  often  performed  by  means  of  steam.  Manufacturers  vary  a  little  in  the  details 
of  their  process,  and  in  the  proportions  of  their  materials.  The  lime  which  was  added  was 

.  only  for  the  purpose  of  robbing  the  alkali  of  its  carbonic  acid,  and  therefore  does  not  enter 
:  into  the  composition  of  the  soap.    In  the  south  of  Europe,  where  the  olive  grows,  olive 
I  oil  is  used  for  making  soap  instead  of  tallow. 

The  soap  itself  is  a  compound  of  pure  alkali  with  oil,  fat,  or  tallow,  and  a  portion  of 
water.  The  very  hard  soap,  made  with  all  soda,  is  not  the  most  convenient  for  use  ;  it  is 
neither  so  fit  for  washing  the  hands,  nor  so  easily  reducible  to  the  pulpy  state  for  the 

i  different  manufactures  in  which  it  is  employed. 
The  hard  white  soap,  made  in  some  manufactories  of  taUow  with  a  mixture  of  soda  and 

potash,  is  much  esteemed.  It  appears  that  soap  cannot  be  made  of  a  gi-eat  variety  of  pro- 
portions in  the  ingredients,  but  that  the  proportions  are  what  are  termed  definite,  that  is,  fixed 

by  natural  laws  ;  so  that  in  100  parts  of  hard  soap  there  are  60-94  parts  of  oil,  8-56  of  soda, 
and  30-5  of  water.  If  the  alkali  is  potash  instead  of  soda,  then  the  proportions  are  58-4 
parts  of  oil,  12-3  of  potash,  and  29-3  of  water;  so  that  in  general  soap  contams  from  8  to 
12  per  cent  of  alkali,  58  of  oil,  and  about  30  per  cent,  of  water.  Soaps,  particularly  the 
hard,  are  frequently  reduced  in  value,  by  the  fraudulent  practice  of  keeping  them  wet  ; 
by  a  nefarious  management  they  are  made  to  contain  60  per  cent,  instead  of  30  of  water. 
In  this  case  they  are  found  to  lose  weight  rapidly  by  exposure  to  the  air,  a  discovery 
often  too  late. 

6448.  Yellow  hard  soap.  —  This  soap  is  formed  of  similar  proportions  of  soda  and  tallow 
as  the  last,  but  it  also  contains  resin,  and  sometimes  palm  oil,  which  is  added  to  correct 
the  smell  of  the  rosin.  In  boiling  the  yellow  soap,  the  resin,  oil,  and  taUow  are  put  into 
the  boiler  first,  and  the  ley  added  when  these  are  melted.  The  boiling,  likewise,  con- 

tinues a  longer  time,  sometimes  three  weeks.  The  rest  of  the  management  is  nearly  the 
same  as  in  the  white  soap.  The  resin  makes  the  soap  more  detersive,  and  enables  the 
manufacturer  to  sell  it  cheaper.  Sometimes  a  portion  of  "  kitchen  stuff"  is  used  with  the 
tallow,  but  this  is  not  so  good. 

6449.  Soft  or  moliled  soap.  —  This  differs  in  its  composition  from  the  hard,  in  con- 
taining all  potash  instead  of  soda ;  and  in  this  country  whale  or  other  fish  oil  is  used  with 

the  potash,  which  makes  a  mass  somewhat  transparent,  and  of  a  yellow  colour.  Our  soft 
soap  is  always  interspersed  with  white  specks,  giving  the  whole  a  resemblance  to  the 
inside  of  a  fig ;  these  spots  are  produced  by  the  addition  of  a  little  tallow,  and  they  do 
not  improve  the  soap,  but  habit  renders  them  indispensable  in  the  trade.  There  is  no 
material  difference  in  the  process  of  boiling  it  from  those  of  the  other  soaps.  Soft  soap 
was  the  first  kind  invented  by  the  Germans,  who  made  it  of  tallow  and  wood  ashes,  the 
latter  containing  potash. 

Soft  soap  made  of  colourless  fat,  such  as  tallow,  is  a  white  unctuous  substance,  about 
the  consistency  of  lard.  If  the  fat  be  coloured,  the  soap  partakes  of  the  colour  ;  and  on 
the  Continent  it  is  the  custom  sometimes  to  add  colouring  ingredients. 

C-ISO.  A  very  simple  method  of  making  soft  soap  is  used  m  Canada,  where  wood  ashes  are  abundant.  The 
wood  ashes  are  put  into  a  barrel,  and  a  ley  is  made  by  pouring  water  upon  them  ;  this  ley  is  then  poured  off, 
and  four  or  five  pounds  of  grease  are  added  to  it :  any  refuse  grease  may  be  collected  for  the  purpose,  as 
pot  skimmings,  rinds  of  bacon,  scraps  of  suet,  &c.  The  barrel  with  its  contents,  well  stirred  together,  may 
then  be  placed  in  the  yard,  exposed  to  the  sun  and  air.  In  course  of  time  the  ley  and  grease  become  incor- 

porated. If  any  fat  swims  upon  the  surface  it  is  a  proof  thjjt  there  is  not  ley  enough,  and  some  more  must 
be  .idded  ;  if  the  mixture  does  not  thicken,  then  soap  does  not  form,  and  more  fat  must  be  added.  Upon 
adjusting  the  proportions  of  these  the  thickening  of  the  soap  depends.  This  mode  of  making  the  soap  will 
not  be  found  very  certain,  if  a  good  article  be  exi)ected  ;  but  what  is  so  made  will  do  very  well  for  the  or- 
ainary  purposes  of  washing.    In  this  mode  boiling  is  not  employed. 

In  making  ley  for  soap  of  wood  ashes,  care  should  be  taken  to  use  none  but  the  ashes  of 
the  hard  woods,  as  oak,  ash,  maple,  beech,  &c.  The  resinous  trees,  as  the  pine  and  fir 
tribe,  are  bad  for  the  purpose,  and  the  ley  will  not  unite  with  the  fat. 

6451.  Hard  soap  is  also  made  by  making  first  a  soft  soap  by  tallow  and  a  ley  of 
potash,  rendered  caustic  by  quicklime ;  to  this  is  added  common  salt  (muriate  of  soda) 
or  kelp  ley,  which  contain  both  soda  and  muriate  of  soda;  the  muriatic  acid  of  the 
common  salt  goes  to  tlie  potash,  forming  muriate  of  potash,  wliich  is  drawn  off  in  the 
waste  or  spent  ley  ;  while  the  soda  unites  with  the  fat  and  forms  hard  soap.  Soft  soap 
is  therefore  easily  converted  into  hard  soap  by  the  addition  of  common  salt  in  tlie  manu- facture. 

6452.  Soap  is  the  better  for  being  kept  some  time;  indeed,  it  should  never  be  used  when 
newly  made,  but,  for  economy,  should  lay  by  to  harden  slowly  ;  if  dried  too  fast,  it  will crack. 

3  Z  4 
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64o3.  A  mixture  of  pipe  clay  with  soap  has  been  long  employed  in  various  parts  of  the Continent  as  an  economical  substance  for  washing,  producing,  it  is  said,  by  its  mecha- nical action,  a  saving  of  part  of  the  soap.  Lately  a  soap  has  been  made  here  called  silica 
soap,  by  combining  fat  or  oil  with  silicate  of  potash,  the  latter  being  produced  by  boiling flints  calcined  and  ground  in  caustic  ley.  But  this  is  not,  as  some  suppose,  an  increase  of 
the  actual  soap  made  by  means  of  the  flints,  but  is  to  be  considered  rather  as  flint  powder 
mixed  with  soap  ;  accordmgly  it  is  a  harsh  kind  of  soap  ;  its  superior  detergent  quality. It  It  possess  any,  being  owing  only  to  the  mechanical  agency  of  the  flint  powder,  in  the 
same  way  as  the  pipe  clay  above  mentioned  ;  and  it  would  probably  prove  very  destruc- tive to  linen  washed  with  it.  It  ought,  indeed,  to  be  understood,  that  the  mixture  of 
sihca  or  clay  with  soap  is  an  adulteration,  and  not  an  improved  kind,  neither  of  these 
materials  combining  with  the  alkali,  so  as  to  produce  soap.  It  has  been  stated  in  a  report 
to  the  Commissioners  of  Excise,  that  though  a  pound  of  this  adulterated  soap  may  cost 
only  4^d.,  while  an  equal  quantity  of  good  soap  will  cost  6d.,  yet  that  4  lbs.  of  the  latter will  go  as  far  as  5  lbs.  of  the  former. 

6454.  Ball  soap,  commonly  used  in  the  north,  is  made  from  lees  with  ashes  and  tallow. 
The  lees  are  put  into  the  copper,  and  boiled  till  the  watery  part  is  quite  gone,  and  there 
remains  nothing  in  the  copper  but  a  sort  of  saline  matter  (the  very  strength  or  essence 
of  the  ley)  ;  to  this  the  tallow  is  put,  and  the  copper  is  kept  boiling  and  stirring  for  above 
half  an  hour,  in  which  time  the  soap  is  made,  and  then  it  is  put  out  of  the  copper  into 
tubs  or  baskets,  with  sheets  in  them,  and  immediately,  while  soft,  made  into  balls.  It 
requires  nearly  twenty-four  hours  to  boil  away  the  watery  part  of  the  lees. 

6455.  77(6  alkaline  lixivia,  or  soap  lees,  that  is,  the  solutions  of  alkali  alone,  are  capable 
of  dissolving  oils  more  efi'ectually  than  soap,  and  are  sometimes  employed  for  the  same purposes ;  but,  as  we  have  stated,  from  their  great  causticity,  they  are  capable  of  destroy- 

ing many  substances  to  which  they  might  be  applied,  as  sUk,  wool,  &c.,  whereas  soap 
cleanses  from  oil  almost  as  effectually  as  pure  alkali  without  any  such  danger.  Those 
soaps  which  contain  the  largest  portion  of  alkali,  being  the  strongest  or  most  detersive, 
act  likewise  most  upon  the  skin,  which  is  the  property  of  the  common  brown  hard  soap, 
and  still  more  of  the  soft  soap  used  in  the  common  business  of  the  wash-house.  The 
fine  hard  white  soaps  are  preferred  for  the  toilette. 

6456.  TTie  manufacture  of  soap  in  London  first  began  in  1524 ;  before  which  time  this 
city  was  served  with  white  soap  from  foreign  countries  ;  and  the  grey  soap,  speckled 
with  white,  from  Bristol,  sold  for  a  penny  a  pound,  and  black  soap  cost  only  a  half-penny 
the  pound. 

6457.  Soap  suds,  too  often  thrown  away,  even  from  large  mills  and  manufactories,  it  is 

useful  to  know,  are  found  highly  beneficial  as  manures,'  particularly  when  mixed  up  and 
blended  into  composts  with  other  materials.  The  farmers  in  some  places  understand 
this,  and  collect  them,  paying  from  Gd.  to  Is.  per  hogshead  ;  they  are  found  valuable  for 
putting  upon  meadows.  Where  there  is  much  washing,  it  would  be  well  to  collect  and 

preserve  this  liquid  manure  in  a  tank.  What  is  called  soapers'  waste,  in  the  soap  manu- 
factories, is  particularly  important  as  manure. 

6458.  Potatoes  have  been  tried  with  some  success  for  washing  instead  of  soap.  The  first 
account  we  have  of  this  method  is  from  Cadet  de  Vaux,  a  French  chemist ;  and  a  proces 
verbal  was  published  by  M.  Hericard  de  Thury  of  experiments  made  in  the  hospitals  in 
Paris.  The  linen  was  put  to  soak  for  half  an  hour  ;  then  it  was  slightly  washed,  and  put 
into  a  vessel  with  warm  water  ;  each  article  was  then  rubbed  on  both  sides  with  potatoes 
three  parts  cooked,  in  the  same  manner  as  if  they  were  pieces  of  soap.  MTien  the  whole 
had  been  thus  well  rubbed,  it  was  put  into  the  copper  and  boiled  for  half  an  hour ;  after 
•which  it  was  taken  out  again,  rubbed,  beat,  and  turned  and  pressed  in  all  directions,  and 
again  plunged  for  some  minutes  in  waVm  water,  and  afterwards  rinsed.  The  linen  is 
said  to  have  been  made  perfectly  white,  while  the  expense  and  labour  were  less  than 
by  the  ordinary  method.  A  modification  of  this  process  is  used  here  by  the  scourers. 
See  "  Scouring,"  Chap.  XI.  Book  XXII. 

6459.  A  plant  called  soap  wort,  belonging  to  a  family  named  by  botanists  Saponaria, 
and  which  contains  a  good  deal  of  alkali,  is  used  in  some  places  instead  of  soap,  by  making 
a  decoction  of  the  leaves  and  flowers  to  wash  stuffs. 

6460.  liice  water  is  employed  in  India  for  washing  cottons  and  muslins. 

CHAP.  IV. 

WATER  FOR  WASHING. 

64C1.  The  quality  of  waicrnsed  for  washing  is  a  circumstance  of  the  first  importance  in 

the  process.  In  Chap.  1.  Book  Vlil.  "  On  Water,"  we  explained  the  nature  and  properties 
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I  of  the  different  kinds  of  this  fluid,  as  obtained  from  various  sources,  as  well  as  the  differ- 
t  ence  between  hard  and  soft  water.  To  this  we  must  refer  our  readers.  The  softest  waters 

.  are  the  fittest  for  washing,  simply  because  they  are  the  pui-est,  containing  no  salts  capable 

.  of  decomposing  the  soap  and  destroying  its  action. 
6462.  When  water  is  hard,  it  is  owing  to  its  containing  earthy  salts,  generally  either 

(carbonate  of  lime  or  sulphate  of  lime  ;  the  acids  of  which  seize  the  alkali  of  the  soap, 
1  which  is  united  to  the  oil  only  by  a  weak  affinity.  K  the  cause  of  hardness  be  carbonate 
I  of  lime  dissolved  in  the  water,  simple  boiling  for  a  considerable  time  corrects  it  by 
t  driving  off  the  carbonic  acid  in  the  form  of  gas,  when  the  lime  falls  to  the  bottom, 
Heaving  the  water  soft ;  which  may  then  be  poured  off  and  used  for  washing ;  or  the  ad- 

dition of  quicklime  may  effect  it,  as  has  been  stated.    But  when  the  hardness  proceeds 
tfrom  sulphate  of  lime,  or  lime  united  to  the  sulphuric  acid,  which  is  the  most  frequent 
1  case,  boiling  has  no  eifect ;  because  the  sulphuric  acid  cannot  be  driven  off  in  this  manner, 
lit  is  then  necessary  to  decompose  the  sulphate  of  lime  by  putting  into  the  water  some 
i  common  soda,  or  potash,  or  pearlash,  as  may  be  most  convenient.  Even  woodashes  will 
:  answer  the  purpose  if  no  better  material  is  to  be  had  ;  because,  as  we  have  shown,  they 
I  contain  potash.  As  spring  water  and  well  water  are  very  frequently  hard,  the  addition 
I  of  soda  to  such  water  is  a  very  common  and  a  very  useful  practice. 

Even  exposing  spring  water  that  is  hard  from  containing  carbonate  of  lime  only,  for 
;  some  time  in  a  cistein,  wUl  correct  it  to  a  considerable  degree,  because  the  carbonic  acid 
1  will  fly  off  in  time,  leaving  the  lime  to  fall  down. 

If  the  water  be  impregnated  with  the  minutest  portion  of  iron  in  any  state,  this  will 
(communicate  a  yellowish  hue  to  the  linen,  which  it  will  be  very  difiicult  to  get  rid  of : 
;  and  such  water  will  therefore  be  very  unfit  for  washing. 

6463.  Sea  water  is  not  fit  in  its  natural  state  for  washing  linen,  because  the  salt  in  the 
1  water  decomposes  the  soap,  and  prevents  its  action.  To  remedy  this,  add  soda  to  the 
;  sea  water,  the  effect  of  which  wUl  be,  first,  that  the  water  will  become  turbid,  and  a  pre- 
i  cipitation  of  earths  will  take  place.  When,  by  adding  sufficient  soda,  all  the  white  preci- 
i  pitation  has  subsided,  the  water  will  be  found  soft  and  fit  for  washing.    The  explanation 
of  this  effect  is  as  follows: — Sea  water  contains  a  certain  proportion  of  hydrochloride  of 

I  calcium  and  hydrochloride  of  magnesium,  as  well  as  hydrochloride  of  sodium.  As  hydro- 
,  chloric  acid  has  a  stronger  affinity  for  soda  than  for  lime  or  magnesia,  it  will  unite  with 
!  the  soda  which  has  been  added  and  leave  the  earths,  which  therefore  fall  down  or  are  pre- 
1  cipitated.  The  water  is  now  Salter  than  before  :  but  more  soda  must  be  added  than  is 
^  sufficient  to  form  sodium,  or  saturate  the  hydrochloric  acid  ;  then  the  latter  is  rendered 
:  ineffective,  being  unable  to  decompose  soap.  Sea  water,  therefore,  with  this  excess  of 
•  soda,  acts  nearly  as  fresh  water.  A  kind  of  soap  is  now  made  and  sold  for  washing  in 
s  sea  water. 

CHAP.  V. 

ON  STARCH. 

6464.  Starch  is  one  of  the  essential  articles  in  the  business  of  the  laundry;  and  though  it 
I  can  always  be  purchased  of  good  quality  in  Britain,  yet,  in  uniformity  with  our  plan,  we 
I  shall  describe  its  manufacture  or  mode  of  production,  as  well  as  its  properties  and  the 
!  manner  of  using  it. 

In  treating  of  the  principles  of  vegetables,  Book  VII.  Chap.  VII.,  we  showed  that 
;  starch  is  ready  formed  in  certain  plants,  being  one  of  their  proximate  principles  ;  and  all 
I  that  the  manufacturer  has  to  do  is  to  separate  it  from  the  other  constituents.  It  will  be 
;  proper  here  to  enumerate  again  the  properties  of  starch,  as  far  as  they  are  concerned  with 
:  its  use  in  the  laundry. 

6465.  Starch  consists  of  extremely  minute  oval-shaped  grains,  much  too  small  to  be 
■  distinguished  by  the  unassisted  eye,  but  which  may  be  plainly  seen  by  a  good  microscope. 
Wlien  pure,  the  mass  is  of  a  brilliant  snow-white,  and  without  any  taste.    It  will  not  dis- 

:  solve  in  water  either  cold  or  below  160°  ;  but  in  water  between  160°  and  180°  it  forms 
an  imperfect  solution,  thickening  into  a  gelatinous  or  jelly-like  consistence,  in  which  state 
it  is  employed  by  the  laundress. 

6466.  AUhovijh  all  vegetables  contain  more  or  less  of  starch,  yet  some  possess  a  much 
larger  proportion  than  others  ;  and  are  therefore  fittest  for  the  production  of  this  sub- 

stance. In  treating  of  the  constituents  of  vegetables  in  general,  we  pointed  out  those 
from  which  it  is  extracted  in  the  greatest  quantity. 
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6467.  The  starch  made  with  us  for  the  use  of  the  laundry  is  procured  from  two  vege- 
tables only,  wheat  and  potatoes. 

6468.  Starch  from  wheat  is  manufactured  as  follows  : — It  is  not  necessary  that  the 
grain  should  be  ground  into  flour.  The  entire  corn,  well  cleaned,  is  soaked  in  cold 
water  until  the  husk  easily  separates  ;  and  the  grains,  having  become  quite  soft,  give  out 
a  milky  fluid  by  pressure.  The  wheat  is  then  taken  out  of  the  water,  put  into  coarse 
linen  sacks,  and  transferred  to  another  vat  with  water,  where  it  is  subjected  to  pressure. 
The  milky  juice  exudes  and  mixes  with  the  water  ;  and  when  the  whole  has  been  pressed 
out,  the  sacks  and  their  contents  are  removed.  On  the  whole  standing  still,  the  starch 
precipitates  to  the  bottom  ;  but  will  not  be  quite  pure,  as  it  holds  a  small  quantity  of  the 
gluten  of  the  wheat,  though  the  greatest  part  of  this  remains  in  the  sacks.  In  order  to 
free  the  starch  from  this  gluten,  the  whole  is  suffered  to  stand  still  for  about  ten  days  in 
summer,  and  fifteen  days  in  winter.  During  this  time  a  fermentation  takes  place,  owing 
to  the  following  cause.  Dissolved  in  the  water,  there  is  a  little  saccharine  mucilage, 
which  is  also  one  of  the  principles  of  the  wheat :  it  is  this  that  begins  the  fermentation, 
which  is  of  the  acetous  kind,  and  in  consequence,  a  small  quantity  of  sour  liquor  or 
vinegar  is  produced.  This  acetous  acid  acts  upon  the  gluten  and  dissolves  it,  but  not  the 
starch  ;  which  is  therefore  freed  from  the  other  matters.  After  this  fermentation  has 
continued  long  enough,  the  starch  subsides  to  the  bottom  quite  pure,  and  the  water  is  let 
off. 

The  starch,  well  washed  by  several  waters,  is  dried  by  a  gentle  heat,  first  in  the  open 
air,  and  afterwards  in  an  oven,  during  which  it  cracks  into  those  irregularly  columnar 
forms  in  which  it  appears  when  sold  ;  and  which  have  had  a  slight  tinge  of  blue  given  to 
them  in  the  manufactory  to  overcome  any  tendency  to  a  yellow  coloui'  which  they  might 
possess.  Very  fine  starch  is  imported  from  Poland  and  from  France  ;  usually  consi- 

dered to  be  superior  to  the  Engpsh,  which  is  not  unfrequently  adulterated. 
6469.  Lately  a  very  superior  kind  of  starch  has  been  made  from  rice,  which,  it  is  said,  has 

some  advantages  over  wheat  starch  ;  particularly  that  of  not  causing  the  linen  to  stick  to 
the  iron  in  ironing. 

6470.  Starch  made  from  potatoes  is  not  equal  to  that  from  wheat ;  but  is  found  useful 
upon  occasion. 

6471.  To  make  potato  starch,  procure  some  of  the  best  mealy  potatoes  and  a  common 
bread  grater.  Wash  the  potatoes,  grate  them  into  a  pan  or  clean  tub  of  water,  and 
stir  the  pulpy  mass  well  about  in  the  water:  after  a  little  time  the  thickest  part  will  sub- 

side to  the  bottom  ;  then  pour  off  the  white  water,  keeping  back  aU  the  pulp.  Add  some 
more  water  to  the  pulp,  stir  again,  and  pour  the  whitened  water  off  as  before.  Repeat 
this  process  with  more  water  as  long  as  the  water  comes  off  whitish.  Let  the  whitened 
water  that  was  poured  off  remain  at  rest  some  time,  and  the  white  part  will  settle  to 

the' bottom,  leaving  the  water  quite  clear.  This  subsided  matter  is  the  starch.  Pour 
oft'  the  water,  and  dry  the  starch  in  the  sun ;  it  will  generally  weigh  one-fifth  of  the 
best  potatoes.  Here  fermentation  is  not  necessary  ;  because  potatoes  having  no  gluten 
like  wheat,  the  starch  is  pure  at  once.  This  kind  of  starch,  though  it  answers  for  some 
domestic  purposes  nearly  as  well  as  wheat  starch,  is  sensibly  different ;  it  sets  or  becomes 
a  jelly  with  a  degree  of  heat  somewhat  lower  than  wheat  starch,  and  is  more  apt  to 
become  moist  in  damp  weather  :  but  it  is  said  to  go  rather  farther  than  common  starch, 
a  smaller  quantity  being  sufficient  for  the  purpose  of  the  laundress.  It  is,  however,  but 
little  used. 

6472.  A  tolerable  starch  has  been  viade  from  horse  chesnuts  by  the  following  process ; 
although  it  is  now  out  of  use.  The  prickly  husk  of  the  chesnnt  being  removed,  all  the 
coloured  skin  must  be  pared  off,  aud  the  chesnuts  are  rasped,  bruised,  or  ground  very  fine 
in  water  and  well  stirred.  The  white  water  is  then  poured  off  and  suffered  to  stand  till 
the  starch  settles  to  the  bottom.  This,  if  not  quite  white,  is  again  mixed  with  water,  and 

passed  through  a  flannel  tammy  or  muslin  sieve,  and  left  to  subside  as  before  :  by 
repeating  this  process  as  is  found  necessary,  the  starch  is  obtained,  and  is  afterwards  dried 
for  use.    A  patent  was  granted  in  1796  to  Lord  W.  Murray  for  this  process. 

6473.  Powder  and  stone  blue,  used  in  washing  linen,  is  a  kind  of  coarse  smalt,  prepared 

abroad,  and  brought  here  either  in  the  state  of  powder  or  lumps.  Smalt  is  a  glass 
coloured  blue  by  zaffre  or  oxide  of  cobalt,  and  reduced  to  a  fine  powder.  The  use  of 
blue  to  the  laundress  is  to  mix  with  starch  to  destroy  the  yellow  tint  that  the  latter  is  apt 

to  impart;  and  in  general,  when  the  linen  is  ill  coloured,  a  little  blue  neutralises  the 
yellow  brown,  and  makes  it  appear  to  be  more  white. 
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CHAP.  VI. 

PRACTICE  OF  WASHING,  DKYING,  rRONlNG,  ETC. 

Sect.  I. 
•WASHING. 

6474.  Some  directions  for  the  management  of  linen,  previously  to  its  being  washed,  may  be 
useful :  and  -we  may  at  the  same  time  obserTe,  that  though  the  term  linen  strictly  means 
only  cloth  made  from  flax,  yet,  on  this  subject,  it  is  usual  to  apply  it  in  a  general  way  to 
express  most  of  the  articles,  whether  linen  or  cotton,  which  are  submitted  to  the  various 
processes  of  the  laundry. 

6475.  Soiled  or  foul  linen  ought  not  to  remain  long  unwashed,  as  the  dirt  is  then  more 
difficult  to  be  removed.  Some  families  wash  only  once  a  month ;  but  once  a  fortnight  would 
be  better :  in  the  mean  time  the  various  articles,  as  they  are  soiled,  should  be  put  aside 
till  washing  day  (for  which  Tuesday  is  usually  chosen)  with  method,  instead  of  being 
thrown  together  in  a  heap.  This  will  save  a  great  deal  of  trouble  in  sorting  and  keeping 
account  of  them.  When  they  are  numerous,  each  kind  of  article  should  be  put  into  a 
separate  division,  bag,  or  place,  by  themselves :  and,  to  be  very  exact,  it  would  be  easy 
to  make  an  entry,  on  a  tally  or  book,  of  the  number  of  things  put  by.  What  has  been 
used  in  the  kitchen  and  other  offices  should  be  kept  separate,  being  generally  greasy  or 
otherwise  very  foul ;  and,  as  nothing  is  more  unwholesome  or  more  apt  to  injure  the  air 
of  a  house  than  collections  of  foul  towels  or  rags  of  any  kind,  these  should,  if  possible,  be 
kept  in  some  out-house.  Silk  stockings,  blonde,  lace,  dresses,  and  various  nice  articles 
that  require  particular  skill  in  cleaning,  come  within  the  province  of  the  lady's  maid. 
Washing  blankets  and  bed-furniture  does  not  take  place  above  once  a-year. 

6476.  With  respect  to  the  persons  engaged  to  wash,  bodily  health  and  strength  are  first- 
rate  qualities ;  yet  general  intelligence  is  also  very  desirable,  since  much,  after  aU,  must 
be  left  to  their  discretion  :  and  it  would  be  well  that  they  should  be  of  such  a  disposition 
that  they  will  attend  to  any  dh-ections  given  to  them,  although  these  may  vary  somewhat 
from  their  usual  practice ;  and  that  they  should  be  free  from  that  obstinacy  and  tena- 
ciousness  of  old  modes,  which  become  very  troublesome  when  improvements  are  intro- 
duced. 

6477.  Spots  of  grease  or  gravy  on  table-linen  or  napkins  should  be  washed  out  with  soap 
and  water  as  soon  as  the  cloths  are  withdrawn,  otherwise  they  are  sometimes  difficult  to 
remove  after  the  linen  has  lain  long  by :  and  stains  from  ink,  wine,  or  fruits  should  like- 

wise be  taken  out.    The  manner  of  doing  this  will  be  pointed  out. 
6478.  The  usual  process  of  washing  has  been  thus  given  to  us  by  an  intelligent  laundress : — 

"  On  the  Monday,  the  day  previous  to  washing  day,  the  business  of  the  laundress  begins 
by  collecting  all  the  various  articles  to  be  washed,  and  entering  them  in  the  washing 
book;  in  preparing  the  coppers,  filling  them  with  water,  laying  the  fuel  ready  to  be 
kindled,  &c. 

"  Soaking  and  washing.  —  On  the  afternoon  previous  to  washing  day,  the  linen  should 
be  put  to  soak  in  a  weak  ley  of  lukewarm  water  having  a  little  soda  put  into  it ;  but  first 
it  must  be  well  soaped  in  such  parts  as  are  the  most  soiled :  and  this  operation  should  be 
performed  with  care,  as  it  contributes  much  to  the  facility  of  the  washing  by  loosening 
the  dirt,  and  thus  saving  labour  as  well  as  the  wear  of  the  linen.  For  soaping  the  worst 
parts,  soft  soap  will  be  found  most  economical.  No  more  warm  water  should  be  used 
than  is  just  sufficient  to  cover  the  linen  when  pressed  down  in  it,  that  the  strength  of  the 
soap  may  not  be  reduced.  When  washing  is  required  to  be  done  in  the  best  manner,  it 
is  the  custom  with  some  laundresses,  besides  rubbing  the  worst  parts  with  soap,  to  run 
the  whole  through  water  that  has  had  soap  dissolved  in  it  by  cutting  it  in  slices,  by  which 
every  part  of  the  linen  is  sure  to  be  penetrated  by  the  soap,  and  no  part  can  be  missed. 
Care  must  be  taken  that  the  first  washing  is  not  done  with  water  too  warm,  or  it  will  set 
in  the  dirt." 

6479.  Some  have  recommended  to  mix  lime-water  with  the  water  in  which  the  linen  is  soaked, 
with  the  view  of  saving  soap  and  softening  the  water.  The  lime-water  is  made  by  mixing 
a  pound  of  quicklime  in  ten  gallons  of  water,  and  letting  this  stand  for  twenty-four  hours  : 
the  clear  water  is  then  decanted  off  from  the  lime.  This  practice  undoubtedly  has  the 
desired  effect  of  rendering  less  labour  necessary  in  the  subsequent  washing,  and  does  save 
soap ;  but,  when  used  too  freely,  there  is  danger  of  the  linen  being  injured,  owing  to  the 
causticity  of  the  lime.  Indeed  complaints  have  been  made  that  household  linen  has  been 
found  to  be  destroyed  in  a  few  weeks  after  coming  home  from  laundresses  who  have  been 
in  the  habit  of  using  lime. 
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6480.  It  IS  unnecessary  to  say  much  respecting  the  manual  operation  of  washing,  since  that IS  well  known.  Those  who  attempt  it  for  the  first  time  generally  ruh  the  linen  against 
the  skin,  by  which  the  latter  is  frayed,  and  sometimes  rubbed  off;  whereas  practised 
washerwomen  take  care  to  hold  the  linen  so  as  to  rub  one  part  of  its  surface  against another  part,  and,  of  course,  not  against  the  hand,  otherwise  they  could  not  continue  their 
work  for  the  length  of  time  which  they  do.  We  refer  the  reader  to  what  we  have  said 
on  the  theory  of  washing  for  the  rationale  of  the  effect  of  the  soap  and  friction  in  removing the  dirt,  and  restoring  the  linen  to  its  pristine  purity. 

To  save  soap,  it  is  usual  now  to  put  some  soda  into  the  lukewarm  water  to  render  it  " 
soft ;  the  quantity  must  be  determined  by  experience  :  if  too  much  be  used,  it  will  exhibit 
its  effects  upon  the  hands  of  the  operators.  Soda  is  more  particularly  useful  when  the 
water  is  at  all  hard,  and  will  not  make  a  lather  :  the  best  way  of  using  it  is  to  have  a  jug at  hand  with  the  soda  dissolved  in  water,  and  to  add  a  little  at  a  time  as  the  lather 
becomes  weak.  Careless  washers  leave  their  soap  in  the  water,  where  it  dissolves  and  is 
wasted  unnecessarily.  It  is  a  good  plan  to  provide  little  wooden  bowls  with  perforated 
bottoms,  placed  on  saucers,  to  put  the  soap  into  when  it- is  not  used :  wood  is  the  best,  as 
not  being  liable  to  be  broken. 

"  After  the  linen  is  well  washed  with  plenty  of  lukewarm  water  the  first  time,  it  is  to  be  put into  a  fresh  quantity  of  water  as  hot  as  the  hand  can  easily  bear,  and  washed  in  this  again, 
examining  the  whole  carefully  to  see  that  no  part  has  been  missed :  any  such  must  be 
again  washed  until  the  whole  is  quite  clean. 

"  The  next  operation  after  washing  is  boiling  the  clothes,  in  order  to  produce  a  good  colour, and  to  remove  entirely  the  soap  or  other  detergent  matters  that  have  been  used,  which,  if 
left  in,  would  occasion  a  disagreeable  smell.  In  the  water  used  for  boiling,  a  little  soda 
is  sometimes  added  in  the  proportion  of  half  a  tea-spoonful  to  a  gallon  of  water.  Some 
inclose  the  linen  in  a  bag  before  it  is  put  into  the  copper  to  boil,  in  order  to  guard  it 
effectually  from  the  scum  of  the  water  which  is  apt  to  attach  itself.  After  being  boiled 
for  about  twenty  minutes  or  half  an  hour,  the  linen  is  taken  out,  well  rinsed  in  abundance 
of  clean  hot  water,  and  afterwards  in  clean  cold  water  which  has  a  sufficient  quantity  of 
blue  to  give  the  proper  tinge.  It  is  then  taken  out  and  wrung  dry ;  and  care  must  be 
taken  that  the  texture  is  not  injured  by  the  operation.  It  is  then  ready  to  be  conveyed 
to  the  place  where  it  is  to  be  hung  up  and  dried.  It  is  necessary  to  state  that,  if  the 
operations  were  commenced  by  boiUng  the  linen,  the  dirt  would  be  fixed  instead  of  being 
removed.    Washing,  therefore,  precedes  the  boiling." 

6481.  In  some  countries  the  manual  operation  of  washing  is  different  from  the  English 
mode.  In  Paris,  the  blanchissevse  takes  her  linen,  after  soaking  it  with  soap,  to  a  large 
barge  on  the  river  Seine,  and  then,  having  dipped  it  into  the  water,  she  lays  it  upon  the 
flat  edge  of  the  vessel,  and  beats  it  with  a  wooden  beetle,  dipping,  rubbing,  and  beating 
a;lternately  until  all  the  dirt  is  removed.  It  may  be  supposed  that  this  will  wear  the  linen 
much  more  than  our  mode :  but  it  does  not  appear  to  be  the  case ;  and  it  saves  much 
manual  labour  as  well  as  fuel.  In  the  country  parts  of  Scotland  it  is  usual  to  take  the 
linen  to  a  clear  running  stream,  and  not  only  to  wash  it  there  by  hand,  after  having 
bucked  what  is  most  foul,  but  to  beat  it  on  a  smooth  flat  stone  with  a  wooden  round 
mallet  something  like  that  of  a  paviour,  and  to  tread  it  with  the  feet  in  a  tub  of  water, 
beating,  treading,  and  rinsing  alteraately,  after  which  it  is  spread  out  and  dried  upon  the 
grass  :  this  pi-ocess  renders  the  linen  beautifully  soft  and  white,  with  little  expense  of  soap. 
These  simple  methods  have  suggested  the  idea  of  using  machinery  for  washing,  which 
we  shall  speak  of  afterwards. 

6482.  The  directions  loe  have  hitherto  given  for  washing  apply  more  particularly  to  linen 
and  white  cottons  or  calico :  we  shall  add  some  observations  on  the  modes  of  managing 
with  other  fabrics. 

6483.  Calicoes,  and  all  articles  made  of  cotton,  are  more  liable  than  linen  to  lose  their 
colour  and  turn  yellow  by  indifferent  washing  or  lying  by  :  the  best  way  of  restoring 
their  whiteness  is  to  get  them  bleached  occasionally  by  country  wa.shing,  where  they  can 
be  dried  in  the  open  air  in  the  manner  described  under  "  Bleaching."  The  use  of  chlorine, 
or  of  the  bleaching  liquid,  has  been  attempted  with  this  view ;  but,  though  extremely 
valuable  and  efficacious  in  the  hands  of  manufacturers,  it  is  scarcely  safe  in  ordinary 
domestic  economy,  as  it  requires  more  care  and  experience  than  is  usually  met  with,  and 
without  which  the  articles  would  probably  be  irrecoverably  destroyed.  For  such  as  wish 

to  try  the  experiment,  the  method  of  proceeding  may  be  gathered  from  what  is  said  in 

Chap.  X.  Book  XVII.  on  "  Bleaching." 
6484.  With  respect  to  printed  cottons  and  muslins,  the  use  of  soda  is  apt  to  discharge  or 

injure  the  colours,  and  is  therefore  better  omitted,  using  soap  only. 
(148.5.  To  ivash  nankeen  so  as  not  to  discharge  the  colour.  —  Put  it  to  soak  for  twenty-four 

hours  in  cold  water  into  which  a  handful  of  salt  has  been  put;  then  wash  it  in  warm  ley 

•without  soap,  and  do  not  wring  it. 
0486.  Flannels,  worsted  Itosc,  and  other  woollen  articles  require  particular  treatment.  It 
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is  the  nature  of  all  woollen  textures  to  shrink  considerably  if  put  into  hot  water,  from 

their  property  of  felting,  as  explained  under  "  Woollen  Manufactures;"  and  it  is  there- fore a  good  practice  to  shrink  the  flannel  before  it  is  made  up  into  any  article  of  dress,  by 
soaking  it  in  water  very  warm,  otherwise,  perhaps,  it  will  be  found  too  little  after  wash- 

ing. Cold  water  shrinks  woollen  less  than  hot;  but  it  is  not  always  sufficient  to  remove 
the  dirt :  the  water  must  generally  be  lukewarm :  85°  is  about  the  right  temperature. 
All  flannels  will  continue  to  shrink  by  washing  in  a  small  degree  ;  but  the  Welsh  flannel 
least.  Soda  should  not  be  used  for  flannels  or  blankets  :  for  farther  directions  respecting 

the  latter,  see  "  Scouring."  Flannels  should  be  well  rinsed  after  washing,  for  any  soap 
left  in  them  will  injure  the  texture. 

6487.  Coloured  silk  handkerchiefs  require  peculiar  care,  and  are  generally  the  worse 
for  washing.  India  handkerchiefs  wash  best.  Soda  should  not  be  used  :  and  they  should 
be  washed  with  soap  as  expeditiously  as  possible  in  cold  soft  water,  and  perhaps  after- 

wards in  a  lather  only  lukewarm,  and  irdmediately  rinsed  and  dried,  as  remaining  long 
in  the  soap  injures  the  coloui-s.    Such  as  are  soiled  by  snuff  require  soaking  over  night. 

6488.  It  is  not  usual  to  wash  silk  dresses:  these  are  generally  sent  to  the  scourer's  or 
dyer's  ;  or  they  are  turned,  where  economy  is  consulted.  Nevertheless  they  may  be 
washed  by  using  a  particular  method.  To  succeed,  it  is  best  to  take  the  dress  to  pieces, 
or  at  least  in  gi'eat  part,  where  there  are  many  folds.  The  silk  should  then  be  laid  upon 
a  smooth  board,  and  rubbed  one  way,  a  portion  at  a  time,  with  a  piece  of  flannel  well 
soaped,  with  lukewarm  water.  When  the  dirt  is  removed,  a  sponge  well  wetted  in  cold 
water  must  be  used  to  remove  the  soap.  One  side  being  done,  the  other  must  be  treated 
in  the  same  manner,  taking  special  care  to  leave  no  soap  on  the  silk.  After  this  washing 
it  is  not  to  be  wrung,  but  simply  hvmg  up  to  dry  in  the  shade  in  the  air,  or  on  a  horse 
within  doors,  for  the  sun  will  injure  the  colour.  Some  finish  it  by  sponging  it  with  gin  ; 
but  whiskey  or  spirits  of  wine  are  preferable,  as  the  sugar  in  gin  will  render  it  clammy. 
Silk  ribands  may  be  cleaned  by  the  above  process.  Silk  stockings  may  be  washed  with 
soap,  then  laid  smooth,  and  dried  by  rubbing  them  with  flannel.  If  they  are  ironed,  the 
iron  should  not  be  very  hot,  and  a  fold  of  blanket  should  be  interposed.  Some  prefer 
mangling. 

6489.  Blonde  and  lace  are  among  the  most  difficult  things  to  wash.  This,  however, 
may  be  efiected  by  winding  it  round  a  glass  bottle  in  a  single  fold,  then  covering  this 
with  two  or  three  folds  of  muslin.  Soak  this  in  clean  strong  soap-suds,  and  rub  and  press 
it  through  the  muslin  till  the  dirt  is  removed.  Rinse  it  well  without  taking  it  ofi',  and 
apply  to  it  a  weak  solution  of  gimi  Arabic  in  water  to  stiffen  it.  Dry  it  nearly  by  applying 
to  it  clean  cloths  ;•  and,  as  it  is  unrolled,  finish  by  ironing,  or  glazing  with  a  glass  bottle. 
If  the  articles  are  too  large  for  a  bottle,  a  smooth  cylinder  of  hard  wood  may  be  used. 

5490.  All  articles  that  are  very  dirty,  such  as  kitchen  cloths,  dusters,  &c.,  should  be 
washed  by  themselves,  otherwise  they  become  a  dye  for  the  rest,  which  are  thus  infallibly 
spoiled.  To  free  them  from  grease,  they  should  be  well  soaped  and  soaked  over  night. 
To  save  soap  in  such  cases,  where  that  is  expensive,  a  soapy  liquid  or  ley  may  be  made 
in  the  following  manner  to  soak  them.  Mix  potash  or  soda  and  quicldime  with  water, 
and  let  the  mixture  stand  till  it  becomes  clear ;  then  pour  the  clear  part  off  into  a  vessel, 
and  keep  it  for  use.  When  the  liquid  is  wanted  to  be  used,  add  to  it  a  thirtieth  or  fortieth 
part  of  oil,  and  shake  them  together :  a  milky  compound  will  be  formed,  which  is  liquid 
soap.  This  may  be  put  into  the  water  in  which  the  things  are  soaked,  and  will  answer 

the  same  purpose  as  soap.  Care  must  be  taken  not  to  put  too'much  oil,  otherwise  it  will 
not  all  mix,  but  some  will  float  upon  the  surface.  The  difficulty  in  using  leys  of  this  or 
any  other  kind  is  from  the  excoriating  effect  which  they  have  upon  the  hands  when  too 
strong :  the  use  of  the  oil  is  to  prevent  this.  For  an  utensil  for  washing  very  dirty  cloths, 
see  Chap.  VII.  "  Construction  of  the  Wash-house  and  Laundry,"  &c. 

Sect.  II. 

DRYING. 

6491.  It  is  not  sufficient  that  linen  is  well  washed,  if  it  he  not  likewise  dried  in  the  best 
manner,  since  the  whiteness  and  good  appearance  depends  much  upon  this.  The  smoke  of 
towns  is  evidently  injurious,  from  the  particles  of  dust  and  soot  which  fall  and  attach 
themselves  ;  hence  the  best  laundresses  generally  reside  in  the  outskirts  of  towns,  to  have 
the  advantage  of  drying  as  much  as  possible  in  the  open  air,  by  which  they  also  save  some 
expense  in  fuel. 

In  treating  "  On  Bleaching,"  Book  XVII.  Chap.  X.,  we  explained  the  effect  which  the 
sun,  air,  and  water  had  in  destroying  colours  ;  hence  we  may  easily  understand  the  use 
of  drying  white  linen  or  cottons  out  of  doors ;  and  why  exposure  for  some  time  to  the 
rays  of  the  sun,  and  occasionally  sprinkling  water  on  white  linen  hung  out  to  dry,  has  a 
powerful  effect  in  whitening  it.    This  method,  indeed,  is  often  resorted  to  when  linen  has 
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acquired  a  bad  colour,  from  injudicious  washing,  lying  by,  or  any  other  cause  •  it  thus 
undergoes  a  kind  of  bleaching.  The  superiority  of  washing  in  India  is  to  be  ascribed  to 
the  great  power  of  the  sun's  rays  acting  upon  the  calico  often  wetted. 

Great  care  should  be  taken  with  respect  to  the  mode  of  hanging  up  the  linen  to  dry, 
avoiding  palings,  or  any  materials  that  may  communicate  a  stain,  particularly  from  iron, as  this  will  cause  iron-moulds. 

In  the  country,  or  where  there  is  convenience,  a  drying  ground  is  frequently  attached 
to  the  laundry,  or  in  some  situation  proper  for  the  purpose,  to  which  the  linen  is  carried 
in  clean  baskets.  It  is  then  usually  hung  upon  lines  fastened  to  wooden  uprights,  which 
should  be  fixed  to  the  ground  by  permanent  sockets,  as  they  can  thus  be  more  firm  and 
secure  than  when  driven  into  the  ground.  One  end  of  the  lines  is  made  to  pass  over  a 
pully  at  the  top  of  an  upright,  by  which  the  clothes  may  be  raised  or  lowered  together. The  lines  should  be  of  worsted  or  soft  flax. 

The  various  articles  are  best  secured  to  the  lines  by  wooden  pegs  made  of  a  branch,  and 
having  a  cleft  which  is  bound  at  one  end  by  a  hoop  of  iron,  tinned,  to  prevent  rusting. 
For  want  of  this  tin  the  end  may  be  bound  very  tight  by  packthread,  or  it  may  be  let 
into  a  socket  of  wood.  It  is  advisable  to  have  a  sufficient  stock  of  these  wooden  pins,  as 
common  pins  are  apt  to  tear  the  articles  hung  up.  When  linen  is  laid  upon  grass  to  be 
bleached,  it  is  often  necessary  to  keep  it  down  by  clean  stones,  and  to  have  it  well 
watched  for  fear  of  its  being  blown  away  or  stolen. 

6492.  But  the  same  cause  which  renders  drying  in  the  sun  beneficial  to  white  linen,  renders 
this  injurious  to  all  dyed  and  printed  articles,  as  being  destructive  to  colour.  These  should 

therefore  be  dried  in  the  shade,  and  never  hung  in  the  sun  :  it  is  the  sun's  rays,  and  not 
merely  the  air,  which  particularly  occasion  colours  to  fade.  There  may  therefore  be  a 
shed  for  the  purpose  of  drying  coloured  articles,  or  some  place  may  be  selected  that  is 

sheltered  from  the  sun's  rays.  It  is  not  uncommon  for  printed  cottons  to  suffer  consider- 
able injury  for  want  of  this  precaution,  either  from  negligence  or  ignorance  of  the  prin- 

ciples we  have  mentioned.  Some  articles  require  particular  modes  of  hanging  them  up 
to  dry.  Very  thick  articles,  as  quilts,  waistcoats,  &c.,  are  best  hung  over  two  lines  placed 
a  few  feet  apart,  in  order  that  both  sides  may  be  sufficiently  exposed  to  the  air.  The 
summer  months  are  best  for  washing  thick  and  heavy  articles  of  furniture,  as  blankets, 
counterpanes,  bed  curtains,  &c.,  on  account  of  the  greater  facility  with  which  they  may 
be  dried  out  of  doors  in  that  time  of  the  year,  and  thus  also  acquiring  a  better  colour. 
I<aces,  and  lace  veils,  require  to  be  stretched  smooth,  and  tacked  to  a  piece  of  white  calico 
before  they  are  hung  up.  Muslin  and  other  dresses  must  be  stretched  as  smooth  as  pos- 

sible, that  they  may  not  get  wrinkled  in  drying.  But  it  is  unnecessary  to  detail  all  the 
little  precautions  to  be  observed  in  hanging  out  various  articles  of  dress,  since  these  are 
sufiiciently  understood  by  those  who  are  practised  in  it,  and  scarcely  admit  of  being 
explained  by  any  short  directions.  But  notwithstanding  the  superiority  of  drying  clothes 
in  the  open  air,  this  is  not  always  practicable,  and  they  are  then  dried  within  doors.  We 
shall  describe  the  best  methods  of  effecting  this  when  we  treat  of  the  "  Construction  of 
the  Laundry." 

Sect.  IIL 

starching. 

6493.  As  it  is  necessary  to  have  certain  parts  of  linen  and  various  articles  of  dress 
less  pliable  than  usual,  starch  is  employed  to  give  the  requisite  stiffness.  The  chemical 
nature  of  starch,  and  the  process  of  manufacturing  it,  have  been  already  explained. 

6494.  To  make  the  starch  for  use  it  must  be  mixed  with  a  sufficient  quantity  of  cold 
water,  until  it  is  about  the  consistence  of  common  paste,  carefully  breaking  all  the  lumps, 
and  rubbing  it  with  a  wooden  spoon  till  it  is  quite  smooth  :  then  add  boiling  water  in  the 
proportion  of  a  pint  of  water  to  an  ounce  of  starch  ;  put  the  blue  flannel  bag  into  it,  and 
let  enough  colour  be  dissolved  to  give  the  required  tint.  The  making  of  starch  properly 
requires  some  care.  If  made  in  a  tin  saucepan,  it  is  a  chance  if  it  does  not  bum,  like  all 
thick  liquids.  The  best  vessels  for  making  it  in  are  a  bell-metal  skillet,  or  a  copper 
vessel,  tinned,  or  an  earthenware  pipkin.  It  is  said  that  an  iron  vessel  would  make  it 
turn  black ;  but  this  is  impossible  if  the  iron  is  tinned :  a  small  cast-iron  saucepan,  tinned 
inside,  will  answer  very  well. 

The  starch  being  properly  mixed,  put  it  on  the  fire  and  let  it  boil,  taking  care  to  stir  it 
all  the  while,  to  prevent  burning.  When  it  is  taken  off  the  fire  and  poured  out,  cover  it 
with  a  plate,  to  prevent  a  skin  forming.  If  it  be  wanted  stiffer  than  common,  a  little  gum 
Arabic  or  isinglass  dissolved  may  be  added  :  and  for  some  articles  of  lawn,  gum  Arabic 
alone  is  used,  without  starch.    Some  add  a  bit  of  white  wax. 

0495.  As  an  economical  kind  of  starch,  for  articles  where  no  nicety  is  required,  some 
use  common  paste  made  of  wheat  flour. 

6496.  The  parts  of  linen  and  other  articles  of  wearing  apparel  Otat  require  to  be  starched 
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are  too  -well  known  to  demand  enumeration,  and  even  these  vary  somewhat  with  fashion  ; 
:the  process  of  starching  consists  merely  in  dipping  the  part  into  the  starch,  and 
"Squeezing  it. 

6497.  'WJiat  is  called  clear  starching  is  the  starching  of  laces,  muslins,  and  other  trans- 
;  parent  tissues,  which  requires  to  he  done  with  peculiar  care  ;  for  these  the  starch  is  made 
thicker  and  hotter  than  ordinary,  and  the  articles,  after  having  heen  well  washed,  rinsed, 
:and  dried,  are  dipped  into  the  thick  starch  previously  strained,  hefore  it  is  quite  cold. 
After  squeezing  them  out  they  are  clapped  hetween  the  hands,  to  produce  clearness, 
llnstead  of  clapping,  which  is  apt  to  injure  lace,  some  prefer,  after  starching  and  squeezing 
out,  spreading  them  on  a  linen  cloth,  rolling  them  up  in  it,  and  letting  them  lie  for  an  hour, 
\when  they  will  he  ready  for  the  irons.    Muslins  and  cambrics  do  not  require  the  starch 
-so  thick  as  net  or  lace.    If  the  articles  are  too  dry  for  the  iron,  they  may  be  damped 
again,  by  rolling  them  in  a  damp  cloth;  but  this  should,  if  possible,  be  avoided.  All 

I  linen,  after  starching,  requires  to  be  made  nearly,  though  not  quite,  dry  before  ironing. 
6498.  It  is  sometimes  found  that  starched  laces  and  muslins  stick  to  the  iron,  and  several 

1  methods  of  preventing  this  are  employed.    Some  recommend  drying  the  things  first,  then 
dipping  them  in  the  starch  before  it  is  quite  cold  ;  then  dipping  them  in  cold  water  and 
drying  them  again ;  once  more  dipping  them  in  cold  water,  spreading  them  on  a  dry 

I  cloth,  and  rolling  up  previous  to  ironing :  by  this  process  sticking  to  the  iron  is  prevented. 

;Some  put  a  little  tallow,  hogs'  lard,  or  olive  oil  in  the  starch  ;  but  a  lump  of  refined  sugar 
i  is  preferable.    In  India  all  muslins  are  stiffened  with  rice  water,  which  is  said  to  be 
i  excellent ;  and  the  rice  starch  is  said  not  to  stick  to  the  irons. 

CHAP.  vn. 

IRONIKG  AND  MANGLING. 

G499.  Linen  and  cotton,  or  cloth  of  any  kind,  after  being  washed  and  dried,  is  full  of 
wrinkles,  and  a  beautiful  smooth  appearance  is  to  be  produced  by  ironing  or  mangling. 

'  The  last  is  the  most  expeditious,  and  least  apt  to  injure  the  colour,  but  can  only  be  applied 
:  to  the  large  articles,  the  hot  iron  being  necessary  where  there  are  many  folds,  or  where 
the  texture  is  too  delicate  for  the  mangle. 

6500.  .Previous  to  ironing,  all  linen  and  other  articles,  after  being  washed  and  well  dried, 
I  must  be  properly  folded,  and  slightly  damped  by  sprinkling  water  upon  them  just  before 
I  the  application  of  the  hot  iron.  The  proper  degree  of  dampness  is  a  nicety  learned  only 

':  by  practice,  but  it  is  essential  to  the  success  of  good  ironing. 
6501.  Ironing  is  a  very  important  part  of  what  is  termed  the  getting  up  of  linen  ;  bad  iron- 

:  ing  is  known  by  the  creases  left,  and  inaccurate  folding,  and  sometimes  by  the  marks  left 
'  by  ill-cleaned  irons,  or  even  iron-moulds.  To  iron  well  it  is  necessary  not  only  to  be 
I  dexterous  in  the  use  of  the  iron  implement,  but  also  it  is  essential  that  the  mode  of  heating 
I  the  irons  should  be  effectual. 

6502.  Smootliing  irons  are  employed  to  give  smoothness  to  such  articles  of  wearing 
:  apparel  as  do  not  admit  of  being  wound  round  a  cylinder  to  be  mangled.  These  imple- 
1  ments  are  of  three  kinds  ;  the  common  flat  iron,  termed  among  ironmongers  the  sad  iron  ; 
;  the  box  iron  ;  and  the  Italian  iron.  The  first  is  so  named,  because  the  word  sad  in  the 
I  north  means  solid. 

6503.  The  common  flat  zVon  817.),  which  is  most  frequently  employed,  is  well 
known.  They  are  manufactured  of  various  sizes,  varying  in 
length  from  four  to  nine  or  ten  inches.  The  body  is  of  cast-iron 
ground  smooth  at  the  bottom,  and  the  handle  of  wrought-iron, 
turned  round  so  as  to  be  hollow.  The  larger  the  irons,  the 
longer  they  retain  the  heat,  and  the  greater  the  pressure  they  are 
capable  of  giving.  Small  irons  are  employed  for  more  delicate 
articles. 

C504.  TTie  ovaljtat  iron  (fg.  818.)  is  sometimes  employed  for 
the  cauls  of  caps,  or  such  things  as  might  be  apt  to  be  torn  by 
the  pointed  iron.  It  is  to  be  observed,  that  it  has  of  late  be- 

come usual  to  make  the  last  iron  (Jig.  817.)  round  at  the  point, 
instead  of  being  sharp  as  formerly,  and  as  represented  in  the 
cut. 

6505.  The  box  iron  (fig.  819.),  is  an  old-fashioned  implement, 
less  used  than  formerly,  but  ingeniously  constructed.    As  con- 

siderable pressure  is  frequently  useful,  this  iron  is  made  large 
Pig_  8|g.  and  heavy  ;  and  to  retain  its  heat  longer,  it  is  made  hollow,  tlie 

cavity  containing  an  iron  heater,  which  is  made  nearly  red  hot 
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Fig.  819. 

occasionally  as  the  iron  cools.  To  keep  this  heater  in  its 
place,  an  iron  slider  is  made  to  shut  down  in  front.  Acci- 

dents of  burning  have  sometimes  happened  by  lifting  these 
irons  negligently,  without  seeing  that  the  slider  was  down, 
so  as  to  allow  the  heater  to  fall  out. 

6.506.  The  proper  degree  of  heat  in  the  smootldng  iron  is  very 
necessary  to  attend  to,  and  which  can  only  be  learned  by 
practice.  Before  using  it,  it  is  proper  to  try  its  effect  upon 
a  piece  of  blanket  kept  on  the  table  for  that  purpose  ;  if  the 
iron  be  too  hot,  it  will  scorch  the  linen,  and  if  not  hot 
enough,  it  will  not  properly  perform  its  office.  In  the  first 
case,  it  may  be  proper,  not  to  lose  time,  to  iron  some  coarse 

thing  that  a  very  hot  iron  will  not  injure.  The  best  manner  of  heating  the  irons  will 
be  described  under  "  Construction  of  the  Laundry." 

6507.  The  use  of  the  iron  in  the  various  articles  of  wearing  apparel  can  be  learned  only 
by  practice  under  a  skilful  instructor ;  no  verbal  directions  can  be  sufficient.  A  few 
hints,  however,  may  be  given.  Things  that  require  to  be  very  flat,  as  shirt  collars,  are 
best  to  be  covered  by  a  towel  in  the  first  ironing,  and  then  gone  over  on  both  sides  with 
the  box-iron.  Laces  and  worked  muslins  require  a  very  soft  and  good  ironing  blanket, 
and  they  are  to  be  dried  by  rolling  them  up,  and  to  be  unrolled  as  they  are  ironed. 
When  silks  are  ironed,  they  should  be  covered  over  with  paper  to  prevent  the  iron  from 
touching  the  silk  itself,  which  produces  a  disagreeable  glossiness.  Great  care  must  be 
taken  not  to  scorch  any  thing,  for  this  is  in  fact  reducing  a  portion  of  the  surface  to  char- 

coal ;  and  though  receipts  are  given  for  restoring  the  colour,  the^e  are  nearly,  if  not  quite, 
useless. 

6508.  The  Italian  iron  (fig.820.),  afifbrds  a  very  neat  and  expeditious  way  of  ironing 
certain  articles,  as  frills,  that  require  to  be  puffed.  It  is  a  hollow  tube, 
and  is  heated  by  a  cylindrical  piece  of  iron  made  red  hot  and  inserted  in 
it.  The  articles  to  be  ironed  are  drawn  over  the  ii'on,  instead  of  passing 
the  iron  over  them. 

6509.  Plaiting  is  used  in  frills,  breasts  of  shirts,  and  similar  parts  of 
dress,  and  is  either  smaZ/ plaiting  (fg.  821.),  or  box  plaiting  (^jr.  822).  The 
plaits  are  first  folded  with  the  fingers,  and  then  ironed  down  flat  with 
the  box  heater,  or  a  heavy  common  iron.  If  any  part  of  the  articles  to 
be  ironed  have  become  too  dry,  they  must  be  re-damped  ;  and  should 
the  iron  stick  to  the  linen,  it  should  be  well  rubbed  with  a  coarse  cloth ; 

and  should  that  not  be  effectual,  it  must  be  rubbed  upon  a  board  on  which  a  little  brickdust 
or  powder  of  cuttle-fish  bone  has  been  scattered,  wiping  the  iron  afterwards. 

6510.  Crimping  machines  {fg.  823.)  are  for  performing  a  kind  of  plaiting  or  fluting  on 

Fig.  820. 

Fig.  821. 
Fig.  823. 

frills,  with  much  greater  regularity  and  expedition  than  could  be  practised  by  hand. 
This  is  done  by  grooved  rollers,  heated  like  the  Italian  iron  ;  the  process  is  performed 

merely  by  putting  the  articles  between  the  rollers,  and  turning  the  handle. 

6511.  Gauffering  machines  difi'er  from  those  used  for  crimping  only  by  having  the  grooves much  larger,  and  less  regular.  nr  i 
6512.  Tlie  folloiving  method  of  gauffering  by  means  of  straws  is  given  m  the  "  Work- 

woman's Guide  :"  Procure  a  board  about  a  yard  long  and  six  nails  broad  ;  cover  it  with 

flannel,  and  fasten  two  tapes  lengthwise,  leaving  about  a  quarter  of  a  yard  between  them  ; 

then  pin  the  net  to  the  flannel  at  one  end,  and  place  a  straw  over  the  tapes  (between 
which  the  net  is  lying),  and  under  the  net ;  the  next  straw  is  laid  under  the  tapes  and 
over  the  net,  and  so  on  alternately,  taking  care  that  the  upper  straws  are  put  close  to 

each  other  upon  the  under  ones,  forming  two  layers  of  straws,  men  all  the  net  is 

folded,  dip  a  coarse  cloth  in  water,  and  wring  it  as  dry  as  you  can ;  lay  this  upon  the  net, 

and  iron  it  dry,  pressing  on  the  board  as  much  as  you  can,  without  splitting  the  straws ; 

remove  the  cloth,  and  place  the  board  before  the  fire  for  "half  an  hour,  when  you  may 
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draw  out  the  upper  straws,  and  run  in  some  cotton  to  secure  it ;  after  which  tlie  remain- 
ing straws  may  be  taken  away,  and  the  work  is  complete.  Some  persons  hold  the  board 

in  the  steam  of  a  kettle  for  some  time,  and  then  dry  it  before  the  fire,  in  preference  to 
ironing  it ;  others  sprinkle  it  with  starch,  gum,  or  rice  water,  before  ironing. 

6513.  Plaiting  and  crimping  are  operations  which  have  been  long  in  use.  There  is  reason 
to  think,  from  their  sculpture  and  paintings,  that  the  Egyptians  plaited  their  drapery ; 
and  other  ancient  nations  followed  occasionally  a  similar  practice.  In  Queen  Elizabeth's 
time  they  used  for  this  purpose  what  are  called  poking  sticks,  which  were  first  made  of 
wood  or  bone,  and  afterwards  of  steel ;  and  the  ruffs  then  in  vogue  were  plaited  with 
great  care. 

6514.  Mangling  is  a  mode  of  smoothing  linen  that  gives  a  beautiful  flatness  and  even 
gloss  not  to  be  etfected  by  ironing,  and  it  is  used  on  this  account,  as  well  for  expedition 
in  all  the  larger  articles,  such  as  table  and  bed  linen,  as  well  as  various  articles  of  dress  ; 
but  things  of  a  delicate  tissue,  or  where  there  are  folds  and  plaits,  cannot  be  mangled  with- 

out injury.  The  best  construction  of  mangles  will  be  described  when  we  treat  of  the 
furniture  of  the  laundry. 

CHAP.  vin. 

CONSTRUCTION    OF   THE  WASH-HOUSE   AND  LAUNDRY,  AND  DESCRH'TION  OF 
THE  FURNITURE  AND  APPARATUS  USED. 

In  the  most  complete  establishments,  these  olfices  are  always  detached  from  the  house. 
6515.  Hie  wash-house  may  be  Jilted  up  in  the  following  manner :  —  The  floor  should  be 

of  Yorkshire  or  other  stone,  laid  with  a  sharp  current  towards  a  sink-stone,  for  the  con- 
venience of  keeping  it  as  dry  as  possible.  In  the  roof  there  may  be  a  cistern  for  rain 

water,  which  may  be  collected  from  this  and  the  adjoining  buildings ;  or  if  that  be  incon- 
venient, a  tank  may  be  formed  in  the  ground,  with  a  pump  to  raise  up  the  water. 

6516.  The  copper  for  heating  the  water  should  be  placed  lower  than  the  supply  cistern 
iu  the  roof,  whether  of  rain  or  other  water ;  and  on  a  lower  level  than  that  should  be  the 
copper  for  boiling  the  clothes,  so  that  the  latter  may  be  filled  from  the  former  by  a  pipe, 
which  will  save  much  trouble.  In  some  cases  a  filtering  apparatus  may  be  useful  in  case 
of  sediment  or  impurities  iu  the  cistern.  On  a  small  scale,  the  copper  is  generally  made 
round ;  but  when  very  large,  an  oblong  form  is  preferable,  on  account  of  the  setting  in 
brickwork  and  the  economy  of  fuel.  In  that  case,  the  cover  may  be  hinged,  and  made  to 
open  by  a  rope  and  puUey.  A  steam  rim,  such  as  that  described  under  "  Kitchen  Fur- 

niture," may  surround  the  edge,  to  prevent  the  steam  from  coming  into  the  wash-house, except  when  it  is  opened. 
The  copper  for  boiling  the  Imen  should  be  furnished  with  a  copper  cullender  for 

holding  the  linen,  which  should  be  drawn  up  by  a  jack  and  pulleys.  The  jack  should 
have  a  ratchet  to  keep  the  cullender  suspended  over  the  copper  till  the  water  is  drawn 
from  the  linen,  which  can  then  be  turned  out  altogether  into  the  rinsing  tub  ;  by  which 
the  usual  mode  of  poking  the  linen  out  by  a  stick,  which  sometimes  injures  it,  is  avoided. 
All  the  coppers  should  be  furnished  with  brass  cocks  to  let  off  the  water. 

6517.  A  portable  copper  is  very  useful  for  heating  water  for  washing,  where  there  is 
no  fixed  one,  and  likewise  on  many  other  occasions  where  boiling  water  is  wanted.  The 
copper,  a.  fig.  824.,  is  suspended  by  its  rim  in  a  cylinder  of  sheet-iron  which  contains  the 
-I  tire.    In  the  manner  in  which  they  are  usually 

made,  this  iron  gets  extremely  hot,  sometimes  red 
hot,  and  not  only  heats  the  apartment  intolerably, 
if  small,  but  is  very  apt  to  set  fire  to  the  clothes 
of  those  who  use  it.  This  apparatus  would  be  much 
improved  by  lining  the  part  which  contains  the  fire 
with  brick  about  two  inches  in  thickness,  as  at  b  c. 
Windsor  brick  should  be  used,  that  bear  the  fire, 
and  are  so  soft  as  to  be  cut.  This  would  prevent 
the  over  heating  of  the  iron  cylinder,  would  make 
it  last  much  longer,  and  would  cause  the  water  to 
boil  sooner.  The  weight  of  the  apparatus  would, 
of  course,  be  a  little  increased ;  but  this  inconveni- 

ence would  be  trifling. 
6518.  The  wash-tubs,  large  and  small,  are  usu- 

4  A  « 
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ally  round,  and  raised  upon  blocks  or  forms ;  but  some  prefer  having  tliem  of  an  oblong 
shape,  narrovrer  at  the  bottom  than  at  the  top,/(/.  825.,  and  with  a  gi-oove  running  all round  on  the  edge,  to  carry  off  the 

slop  that  is  made.  They  should  be 
placed  in  a  good  light,  in  a  range 
as  numerous  as  is  necessary,  and 
each  should  be  furnished  with  pipes, 
A,  having  cocks  for  hot  and  cold 
water,  and  should  also  have  one  at 
the  bottom  for  letting  off  the  soap- 

suds into  a  waste-pipe,  which  goes 
into  the  drain  or  a  cesspool. 
The  labour  of  washing  is  so  disa- 

greeable and  injurious  to  health,  that 
every  contrivance  which  may  facili- 

tate it  is  worth  attending  to  for  les- 
sening the  manual  labour,  and  even 

for  improving  the  process  itself.  Be- 
sides the  wash-tubs,  there  must  also  be  proper  rinsing-tubs,  and  trays  to  put  linen  upon, 

linen-baskets,  folding-horses,  clothes-lines  and  pegs.  A  good  wash-house  should  be 
24  feet  long,  10  feet  wide,  and  9  or  10  feet  high ;  but  this,  of  course,  must  be  modified 
according  to  the  woi-k  required. 

6519.  A  serious  objection  to  washing  at  home  arises  from  the  steam  diffusing  itself 
through  the  house,  rendering  the  air  damp,  and  spoiling  the  furniture,  besides  the  destruc- 

tion of  comfort.  In  a  wash  -house  constructed  on  purpose  out  of  the  house,  ventilation  is 
easily  effected  by  an  aperture  in  the  roof  properly  contrived  to  carry  off  the  steam.  See 
Book  III.  "  On  Ventilation." 

G520.  A  method  of  destroying  the  sleatn  has  lately  been  invented,  by  which  it  may  be  got  rid  of  in  any  situ- 
ation, and  is  actually  here  converted  into  fuel  and  made  to  assist  in  heating  the  copper.  It  has  long  been 

known  that  steam,  passed  into  the  fire  of  a  furnace,  is  decomposed  .ind  converted  into  the  elementary  gases, 
hydrogen  and  oxygen  ;  and  it  had  been  observed  that,  when  only  a  small  stream  of  water  was  played  against 
a  house  on  fire,  it  assisted  instead  of  preventing  the  combustion.  Waste  steam  is  now  burned  iii  manufac- 

tories, by  conducting  it  into  the  air-flue  that  feeds  the  fire  ;  and  is  thus  employed  in  wash-houses,  breweries, 
and  several  large  establishments.  Dr.  Fife,  in  a  paper  in  Jamieson's  Journal,  July  1837,  has  shown  that  a great  accession  of  heat  may  be  gained  by  this  process. 

6521 .  The  method  of  effecting  this  is  very  simple.  "  The  boiler  is  Icept  closely  covered  ;  but  at  one  side, that  next  tlie  wall,  there  is  a  tlue  of  communication  between  tlie  upper  edge  of  the  boiler  immediately  under 
the  lid,  and  another  flue  which  conducts  the  air  down  to  the  ash-pit.  By  keeping  the  ash-pit  door  shut,  no 
air  is  admitted  to  tlie  fire  but  what  is  drawn  down  through  this  flue  ;  and  of  course  it  draws  down  the  steam 
along  with  it,  and  both  air  and  steam  pass  upwards  through  the  fire.  By  having  the  upper  opening  of  the 
air-flue  immediately  under  the  ceiling,  in  the  case  of  wasli-houses,  breweries.  Sec,  any  steam  from  the  wash- 

ing tubs,  or  any  vapour  whicli  may  be  floating  in  tlie  atmosphere,  will  be  drawn  down  and  consumed." Thus  the  wash-house,  which  at  present  is  a  most  unwholesome  and  disagreeable  place,  may  be  much  im- 
proved ;  although  it  will  be  still  impossible  by  this  contrivance  to  get  quit  of  the  steam  that  escapes  when 

the  cover  of  the  boiler  is  taken  off,  or  what  rises  from  the  wash-tubs. 

6522.  The  laundry  should  adjoin  the  wash-house,  and  may  be  18  feet  square,  and  11  or 
12  feet  high.  It  should  be  well  lighted  ;  the  floor  should  be  level,  of  nibbed  Yorkshire 
stone,  laid  upon  brick  piers  to  keep  it  perfectly  free  from  damp.  It  should  be  furnished 
with  a  mangle,  or  that  may  be  better  in  a  separate  small  room,  a  furnace  for  heating  the 
irons,  an  ironing-board  12  feet  by  3  feet,  clothes-horses,  large  drawers  for  the  ironing 
cloth,  iron-holders,  &c.,  proper  places  for  putting  away  the  clothes-baskets,  and  a  place 
for  coals.  In  small  establishments,  the  laundry  usually  serves  for  the  double  purpose  of 
drying  and  ironing  the  linen,  particularly  when  there  is  no  convenience  for  drying  in  the 
open  air,  the  advantages  of  which  have  been  already  explained  ;  and  notwithstanding  the 
superiority  of  the  latter  method,  yet,  by  proper  arrangements,  it  is  possible  to  dry  clothes 
perfectly  well,  and  with  a  good  colour,  in-doors. 

6523.  Wlicn  the  laundry  is  used  us  a  dryiiig-room,  the  air  is  necessarily  hcpt  very  hot  and 
damp,  which  renders  it  very  unhealthy  for  the  laundry  maids.  The  usual  method  of 
heating  it  is  by  an  iron  stove  and  iron  i)ipe  for  the  passage  of  the  smoke,  which  is  simple 
and  effectual,  though  less  wholesome  than  by  pipes  filled  with  steam  or  hot  water.  It  is 
essential  that  a  draught  or  current  of  air  should  be  excited  in  a  drying-room,  or  a  laundry 
used  as  such,  to  carry  off  the  moisture  from  the  linen.  This  current  may  be  obtained  by 

keeping  a  part  of  the  upper  sashes  open,  or  panes  to  open,  and  likewise  by  having  an 
opening  at  the  lower  part  of  the  door. 

6524.  When  a  laundry  is  built  on  purpose,  proper  ventilation  may  be  easily  provided 

by  proper  lubber  boarding  in  the  roof ;  but  it  must  be  observed,  that  it  can  never  be 
expected  that  the  hot  air  can  pass  out  at  top,  except  proper  openings  are  made  somewhere 
at  the  bottom  to  supply  its  place.  Sometimes  a  room  in  the  attic  story  can  be  spared,  and 

this  may  be  advantageously  converted  into  a  drying-room,  since  there  openings  in  the 

roof  may  be  easily  obtained.  The  old-fashioned  high  roofs,  so  common  on  the  Continent, 

are  very  convenient  for  this  purpose,  for  which  they  are  often  employed,  as  well  as  for 

Fig.  826. 
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drying  stores  of  various  kinds.  When  the  laundry  is  a  separate  building,  the  drying  may 
be  placed  over  the  ironing-room.  When  there  is  no  drying  closet,  the  clothes  are  hung 
up  in  the  laundry  on  standing  or  leaf-folding  horses,  or  lines  stretched  across,  or,  what  is 
better,  on  frames  with  horizontal  bars  suspended  to  the  ceiling,  and  raised  and  lowered  by 
a  rope  and  winch. 

G52.'>.  The  best  method  of  drying  indoors  is  by  a  drying-closet  adjoining  the  laundry  and 
wash-house.  By  this  the  health  and  comfort  of  those  employed  are  greatly  promoted,  by 

their  being  almost  entirely  freed  from  the  pernicious  effect  of  damp  vapoui-,  and  in  not 
being  incommoded  by  great  heat  in  hot  weather ;  and  the  linen  is  kept  quite  free  from 
smoke  and  dust.  The  drying-closet  may  be  8  feet  by  6  feet,  and  may  contain  four 
wooden  horses,  each  with  five  rails  or  bars.  Each  horse  runs  in  and  out  of  the  closet 

upon  two  small  iron  wheels  upon  an  iron  railway.  One  such  horse  wiU  hold  six  shirts,- 
or  a  proportional  quantity  of  other  linen,  and  the  whole  will  dry  off  as  much  and  as 
speedily  as  six  women  can  wash  in  succession  ;  or  the  drying-closet  may  be  so  small 
that  two  horses  only  can  be  used,  and  the  heat  may  be  sufficient  to  dry  the  linen  in  an 

hour.  The  same  furnace  that  heats  the  irons  may  likewise  heat  this' drying-closet,  by making  the  flue  continue  round  the  bottom  of  it,  before  it  is  carried  to  the  top  of  the 
building.  The  top  of  the  horizontal  part  of  the  flue  must  be  of  cast-iron  plates,  and  a  few 
inches  above  it  the  above-mentioned  iron  railway  is  laid,  between  which  and  the  flue 
there  is  a  flooring  of  wire-work  to  prevent  any  accident  from  the  casual  falling  of  linen 
upon  the  flues,  but  so  as  not  to  prevent  the  ascent  of  warm  air.  Level  with  the  railway, 
inside  the  closet,  there  must  be  an  opening  15  inches  square,  communicating  with  the 
external  air.  The  ceiling  of  the  closet  should  be  in  the  form  of  an  inverted  hopper  ter- 

minating in  a  funnel  of  the  same  diameter  (15  inches)  as  the  external  aperture.  Both 
these  openings  are  furnished  with  sliding  doors,  which  open  and  shut,  as  required,  by 
pulley  cords  like  sashes.  The  principle  upon  which  it  acts  is  by  heating  it  to  a  degree 

sufficient  to  excite  a  strong  evaporation  from  the  wet  linen,  and  carrying  ofi'  the  moisture by  means  of  the  two  openings.  During  the  time  of  its  acquiring  this  heat,  both  the 
openings  and  the  horses  are  kept  closely  shut,  so  that  the  closet  is  nearly  air-tight.  As 
soon  as  the  proper  degree  of  heat  is  obtained,  both  the  vents  are  to  be  opened,  when  a 
strong  current  of  air  rushes  in  at  the  lowermost,  carrying  up  all  the  vapour  from  the 
linen  through  the  upper  opening  or  funnel,  and  thus  the  drying  is  very  speedily  com- 
pleted. 

6526.  But  the  beat  mode  of  heating  the  drifing-closet  is  by  means  of  a  steam-pipe  passing 
through  it ;  the  steam  may  be  furnished  by  a  small  copper  placed  in  the  wash-house. 
This  will  obviate  any  danger  that  there  may  be  in  heating  it  with  a  smoke  flue  or  iron 
pipes,  which,  except  very  great  care  is  employed  in  the  construction,  will  exist.  In  case 
of  using  steam,  the  drying-closet  may  be  constructed  entirely  of  wood,  taking  care  that 
the  joints  are  made  in  such  a  way  as  not  to  open  by  shrinking. 

Fig.  826.  represents  the  longitudinal  section  of  such  a  drying-closet,  and  fig.  827.  is  the 
transverse  section,  a,  a,  a,  a  is  a  steam 
pipe  traversing  the  interior  of  the 
closet,  which  is  seen  at  bottom  again 
surrounded  by  an  inclosure ;  and  the 
air  that  enters  by  an  aperture  under- 

neath, is  heated  and  issues  into  the  bot- 
tom of  the  closet ;  on  each  side  of  this 

steam  pipe,  in  the  interior,  is  a  horse  on 
rollers  for  the  linen,  which  is  repre- 

sented in  fig.  820.  as  partly  drawn  out 
by  a  handle.  In  the  transverse  section, 
fig.  827.,  this  horse  is  represented  with 
linen  hanging  on  it.  The  hot  air  with 
the  moisture  passes  off  at  each  side 
through  a  narrow  aperture  that  com- 

municates with  an  upright  tube,  b,  that 
can  be  closed  as  much  as  necessary  to 

regulate  the  draught  by  a  valve  turning  on  a  centre. 
C527.  Drying-houses  are  constructed  for  drying  calicoes  and  other  similar  fabrics  in 

manufactories  on  a  large  scale.  They  are  heated  by  steam  .passing  through  pipes  in  the 
drying-house  ;  the  cloth  is  suspended  on  lines  ;  and  the  vapour  is  carried  off  by  apertures 
in  the  roof.  The  advantage  of  the  steam  is,  that  it  is  quite  safe,  and  that  the  place  can 
never  be  overheated. 

6528.  A  cleanly  and  expediliom  mode  of  healing  smoothing-irons  is  very  essential  in  a 
good  laundry.  In  a  very  small  way,  these  irons  are  heated  by  placing  them  on  a  moveable 
iron  shelf  hung  on  the  bars  of  a  gi'atc  ;  but  in  this  manner  they  are  very  apt  to  be  soiled 4  A  2 

Fig.  826. 
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by  the  ashes  and  coals,  and  require  very  careful  wiping  to  prevent  staining  the  linen 
To  obviate  this  inconvenience,  ironing  stoves  are  constructed,  by  which  the  irons  are 
heated  without  the  possibility  of  their  contracting  any  dirt. 

6529.  77(6  best  ironing  stove  is  a  recess  in  tJie  wall  like  a  small  chimney,  Jig.  828  ,  with 
a  hot  plate  and  furnace  below  it,  in  the  same  form  as  the  hot  plate  described  among  the 
apparatus  for  the  kitchen.  Upon  this  hot  plate  the  irons  are  set  to  be  heated  ;  and  there 
should  be  an  air-flue  above  this  plate  to  carry  out  the  hot  air  and  prevent  its  incommod- 

ing the  laundry.  Generally,  however,  the  ironing  stoves  are  detached,  and  stand  in  the 
laundry,  and  then  answer  the  double  purpose  of  warming  the  room  and  heating  the  irons. 
Fig.  820.  is  one  of  the  smallest  kind ;  it  is  all  of  iron  ;  the  fire  is  contained  in  the  box  on 

which  the  smoothing-iron  is  placed,  and  of  course  there  must  be  a  pipe  from  the  back  to 
carry  off  the  smoke  into  the  chimney  flue. 

6530.  Fig.  830,  is  a  larger  one  to  hold  several  irons  all  round.    Fig.  831.  is  one  still 

Pig.  830 

larger  for  two  rows  of  irons.  Both  these  have  registers  to  the  ash-hole,  to  regulate  the 

driiught ;  by  merely  closing  these,  the  fire  will  keep  in  with  very  little  consumption  of 
fuel,  particularly  if  anthracite  be  used.  .      ,      .         ,.  ,  . 

6531.  Joyce's  apparatus  for  heating  Italian  irons,  Jig.  832.,  is  a  sheet-iron  cylinder  withm 

another  about  four  inches  "wider,  the  inner  one  being  filled  with  lighted  charcoal,  and  the 
space  between  empty  ;  four  cylindrical  pieces  of  brass  pass  through  this  space,  and  ente

r 

into  the  fire  chamber,  by  which  means  they  are  heated  sufficiently.  The  fumes  or  del
e- 

terious gas  formed  by  the  combustion  of  the  charcoal,  pass  out  through  the  tube  a,  seen 

in  the  apparatus,  and  when  the  cover,  b,  is  put  on,  they  issue  through  the  holes  in  it. 

In  contradiction  to  those  who  state  that  the  fuel  sold  with  this  apparatus,  is  char
- 

coal prepared  in  such  a  way  as  to  prevent  it  from  giving  out  an;,  noxwus  fumes,  we
 

must  observe  that  the  charcoal  docs  give  out  the  same  deleterious  air  (carbonic  aci
d  gas) 

as  common  charcoal  ;  and,  therefore,  this  apparatus  should  never  be  employed
  where  a 

brazier  of  charcoal  would  be  considered  as  unhealthy ;  no  method  has  ever  been  dis- 

covered of  depriving  charcoal  of  its  noxious  quality  when  burnmg;  nor  is  it  at  all  pro
- 

bable that  such  discovery  will  ever  be  made.  ,  ,    ,        j    „  ,i,:c  ™,rnn«n 
65.32.  The  ironinq-hoard  or  table  should  be  very  strong  and  steady  ;  and  for  this  

purpose 

one  end  or  side  of  it  is  generally  placed  against  a  wall.    It  should  likewis
e  be  placed  on 
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■,the  window  side,  to  have  the  benefit  of  a  perfectly  good  light.  The  iron  cloth,  which  is  a 
kind  of  blanket  made  on  purpose,  of  a  proper  width 
and  thickness,  should  be  double,  and  should  be  firmly 
and  securely  pinned  down  round  the  table,  to  prevent 
its  moving.  Its  length  must  depend  upon  the  quantity 
of  work  to  be  done  and  the  number  of  persons  em- 

ployed in  ironing. 
6533.  Tlie  mangle  is  a  necessary  article  among  the 

furniture  of  the  laundry. 
6534.  The  common  mangle  consists  of  a  large  square 

box  loaded  with  heavy  weights,  usually  stones,  which 
is  moved  backwards  and  forwards  upon  wooden  rollers 
placed  on  a  level  strong  table  ;  and  round  these  rollers 
the  various  articles  to  be  smoothed  are  wound.  The 
motion  of  the  box  is  accomplished  by  means  of  straps 
fixed  to  each  end,  and  passed  over  an  upper  roller 
carried  round  by  a  winch.  By  this  machine  the  man- 

gling is  done  sufficiently  well  ;  but  the  labour  of  work- 
ing it  is  excessive,  not  only  on  account  of  the  strength 

required  to  move  it,  but  from  the  continual  reversing 
of  the  motion  ;  for  scarcely  has  it  been  got  into  motion 
by  great  exertion,  than  it  becomes  necessary  to  turn 

it  back  again,  and  thus  power  is  wasted  in  constantly  having  the  vis  inertia  of  the  heavy 
1  box  to  overcome.  Its  cheapness  (the  price  being  from  5/.  to  8/.)  causes  it  to  be  most 
i  in  use  among  the  poorer  laundresses. 

6535.  Various  patents  have  been  taken  out  for  improved  mangles ;  one  of  the  best  is  Baker's 
1  mangle,  in  which  the  operator  keeps  always  turning  the  winch  the  same  way,  and  yet  the 
box  moves  backwards  and  forwards  as  usual.    A  fly  wheel  is  likewise  added  to  equalise 
the  motion.    This  mangle  usually  costs  from  12/.  to  18/. 

Another  simple  mangle  consists  of  two  cylinders  placed  near  each  other,  as  in  the 
wringing  machine,  but  with  more  pressure  ;  round  these  the  clothes  are  wound.    Such  a 
mangle  may  be  made  to  take  up  very  little  room.    Although  the  operation  of  the  mangle 
has  several  advantages,  as  dispatch  and  preserving  the  whiteness  of  the  table  linen,  yet  if 
not  very  carefully  managed,  it  may  be  very  injurious  to  the  texture  of  the  cloth  submitted 
to  its  pressure,  particularly  in  articles  where  folds  are  necessary ;  the  creases  thus  pro- 

duced are  very  unseemly,  but  in  the  best  table  cloths  these  are  taken  out  afterwards  by 
ironing.    When  there  are  buttons,  or  hooks  and  eyes,  in  the  parts  of  dress,  they  are  often 

■  broken  by  the  mangle,  which  can  scarcely  be  prevented  by  any  care  ;  such  things  had 
1  better  be  ironed,  or  have  the  buttons  taken  off.  Linen  requires  to  be  longer  in  the  mangle 
I  than  calico  ;  and  some  things  that  demand  a  very  high  gloss  should  remain  in  the  mangle 
:  all  night. 

CHAP.  IX. 

"WASHING  BY  MACHINES. 

6536.  Many  attempts  have  been  made  to  lessen  the  labour  of  washing  by  the  use  of 
machinery ;  and  although  it  does  not  appear  that  any  method  has  yet  been  invented  so 
simple  and  effectual  as  to  do  away  entirely  with  the  manual  labour  in  the  ordinary 
method,  yet  as  machine-washing  has  succeeded  to  a  certain  degree,  and  been  found  useful 
on  .some  occasions,  particularly  in  manufactories,  hospitals,  &c.,  it  deserves  consideration. 
One  of  the  advantages  of  this  method  is,  that  hotter  water  can  be  employed  than  in  the 
common  way  ;  and,  likewise,  that  alkaline  leys  may  be  used  stronger  than  the  hand  can 
bear  ;  steam  may  also  be  combined  with  it,  all  of  which  has  the  effect  of  so  loosening  the 
dirt,  that  very  little  hand  labour  afterwards  is  sufficient. 

6537.  A  washing  machine  rvas  constructed  by  Mr.  William  Strutt,  being  a  modification  of 
the  common  washing  wheel  used  by  manufacturers,  which  was  used  in  the  Derbyshire  In- 

firmary, and  other  establishments,  and  is  said  to  have  answered  completely,  at  least  for  the 
purposes  to  which  it  was  applied,  a,  Jig.  833.,  is  a  water-tight  cistern  in  which  a  hollow 
cylinder,  b,  is  made  to  revolve  by  means  of  a  winch.  This  cylinder  is  divided  into  four 
parts,  internally,  by  partitions,  and  a  portion  of  the  end  of  the  cylinder  is  represented  as 
removed  to  show  the  inside  ;  these  partitions,  as  well  as  the  cylinder  itself,  are  perforated 
by  numerous  holes  ;  and  there  are  larger  apertures  with  doors,  c,  through  which  the 
clothes  are  introduced  into  the  divisions  in  the  cylinder.    The  linen  is  well  wetted  and 
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Fig.  833. 

soaped,  or  dipped  into  a  soapy  liquor,  or  an  alkaline  ley,  the  night  before  washing.  Be- fore the  operation  commences,  as  much  water,  nearly  boil- 
ing, is  put  into  the  cistern  as  will  rise  to  the  height  of  four 

or  five  inches  within  the  cylinder.  Tlie  clothes  are  then 
introduced  into  the  cylinder,  and  the  latter  is  turned  round 
by  the  winch.  It  is  necessary  to  regulate  the  velocity  of 
the  motion  very  exactly  ;  for,  if  this  be  too  quick,  the 
clothes  will  apply  themselves  close  to  the  sides  of  the  cy- 

linder from  the  centrifugal  force,  and  if  the  motion  is  too 
slow,  they  slide  down  the  sides,  in  either  of  which  cases 
little  effect  is  produced.  The  velocity  should  be  such  that 
the  linen  may  be  heard  to  fall  from  one  side  to  the  other 
every  time  it  is  raised  out  of  the  water.  This  discharges 
most  of  the  water  from  it,  and  it  becomes  filled  with  a 
fresh  portion  every  time  it  dips  into  the  water  below.  The 
quantity  of  soap  employed  should  be  such  that  a  strong 
lather  is  produced  ;  and  if  enough  has  not  been  rubbed  on 
the  linen,  some  more  must  be  added  by  cutting  thin  slices, 

or  some  soapy  mixture  may  be  used.  The  process  of  washing  one  change  of  linen  may 
require  half  an  hour ;  and  to  keep  the  water  hot,  a  pipe  may  convey  steam  into  the  cistern. 
A  cover,  d,  hung  on  hinges,  is  made  to  shut  down  over  the  cylinder  when  it  is  revolving. 
The  edge  of  the  cover  fits  into  a  groove  which  goes  round  the  top  of  the  boiler,  and  which 
being  filled  with  water  prevents  the  escape  of  the  steam.  When  this  operation  is  com- 

pleted, a  little  hand  washing  may  be  found  necessary ;  and  finally  the  clothes  must  be 
rinsed  and  boiled  as  usual  Previously  to  rinsing,  when  the  clothes  are  taken  out  of  the 
machine,  they  may  be  laid  upon  a  tray  with  holes  placed  over  some  vessel,  which  shall 
receive  the  soapy  water  that  drains  from  them,  and  which  may  be  used  again  in  the 
machine  until  it  is  too  foul.  It  may  be  observed,  that,  in  cases  where  a  strong  alkaline 
ley  is  required,  pearlash  may  be  used  as  more  economical  than  soda,  although  the 
latter  answers  very  well.  An  alkaline  ley  may  be  prepared  from  common  potash  thus  : 
dissolve  it  in  its  own  weight  of  water,  stir  it  frequently,  and  then  let  it  stand  for  half 
an  hour  to  settle  ;  pour  off  the  clear  liquor  for  use  ;  it  will  contain  all  the  alkali,  the 
sediment  being  impurities. 

6538.  For  some  common  purposes,  and  where  articles  are  very  dirty,  the  alkali  may  be 
made  caustic  in  the  following  manner,  by  the  addition  of  lime  ;  but  this  must  be  used 
with  great  caution,  otherwise,  as  has  been  already  stated,  it  will  corrode  and  destroy  the 
texture  of  the  linen.  Put  common  pearlash  in  a  stone  jar  with  five  or  six  times  its 
weight  of  water ;  let  it  stand  till  it  is  quite  dissolved,  and  add  as  much  weight  of  fresh 
slacked  lime  as  that  of  the  pearlash ;  stir  this  mixture  frequently  for  several  days,  and 
let  it  stand  to  settle  ;  then  pour  off  the  clear  liquor,  and  keep  it  for  use  in  a  stone  bottle 
well  corked.  A  small  quantity  of  this  caustic  solution  will  be  more  effective  than  soap 
for  particular  purposes ;  and  it  is  to  be  observed  that  alkali  may  be  employed  without 

danger  to  some  articles  that  would  be  too  strong  for  the  washerwoman's  hands. 
6539.  Another  washing  machine  sufficiently  simple  is  represented  in  the  woodcut  opposite. 

a,  fig.  834.,  is  a  box  to  hold  the  clothes  and  the  water,  with  alkali  or  soap,  in  which  js  a 
frame,  moveable  backwards  and  for- 

wards on  the  centres  b  and  c,  by  means 
of  the  handles  d  and  e  ;  the  lower  part 
of  this  frame  consists  of  a  series  of 
wooden  bars  to  agitate  or  beat  the  linen 
until  the  dirt  is  removed. 

6540.  The  Doll;/,  fig.  835.,  is  a  use- 
ful implement  for  washing  such  clothes 

as  arc  very  dirty,  and  is  used  in  many 
laundries.  It  is  in  form  somewhat  like 
a  small  churn,  and  strongly  hooped. 
Two  upriglits  and  a  cross  piece  support 

a  shaft  with  a  cross  handle  ;  on  the  lower  end  of  the  shaft,  and  inside  the 
vessel,  there  is  a  circle  of  wood  containing  three  or  four  strong  projecting 
pegs.  When  the  clothes  dipped  in  ley  have  been  put  into  this  vessel, 
with  water,  the  shaft  is  turned  round  sharply  by  the  handle,  and  by  the  dashing  them 
about  they  are  sufficiently  cleaned  without  the  usual  manual  labour. 

■  6541.  Machines  for  wringing  the  clothes  after  washing  and  boiling  have  also  been  con- 

trived;  and  it  is  observed' that  the  ordinary  process  of  wringing  by  hand  is  peculiarly 
destructive  to  wearing  apparel,  especially  such  as  is  of  a  delicate  texture.  One  construc- 

tion of  this  apparatus  is  the  following  :  the  linen  is  put  into  a  S(|uare  bag  of  strong 
sacking,  kept  open  by  wooden  hoops  ;  this  bag  is  put  into  a  strong  box,  which  opens  at 

Fig.  835. 
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oue  side  to  admit  the  bag,  and  theu  is  closed  firmly.  The  interior  surface  of  the  box  is 
grooved  to  let  the  water  out  when  pressed.  A  cover  that  fits  the  inside  of  the  box  is 
put  in  over  the  bag,  and  a  strong  pressure  is  applied  by  a  lever  to  the  cover,  or  by  a  rack 
and  pinion.  The  pressing  down  the  cover  forces  the  water  out  of  the  clothes,  which 
thus  receive  less  injury  than  by  the  usual  twisting. 

Another  wringing  machine  is  represented  as  attached  to  the  washing  machme,  Jig.  832. 
/,  g,  are  fluted  rollers  for  the  clothes  to  go  between,  covered  with  several  folds  of  flannel 
to  give  elasticity  to  the  pressure,  and  prevent  injury  to  the  fabrics.  The  cylinders  have 
toothed  wheels  on  the  end,  and  are  moved  round  by  a  small  pinion.  It,  turned  by  a  winch. 
The  cylinders  are  capable  of  being  placed  at  a  distance  from  each  other  suited  to  the 

several  articles  ;  but  the  contrivance  for  this  as  well  as  the 
upright  stand  by  which  they  are  supported  are  here  omitted. 

6542.  Another  wringing  apparatus,  fig.  is  described 
in  Loudon's  "  Cottage  Architecture "  as  useful  in  small 
families.  The  articles  to  be  wrung  are  taken  out  of  the 
wash-tub,  and  being  passed  over  the  pin  at  a,  the  two 
ends  are  put  through  the  hole  of  the  twister,  b,  which 
is  turned  round  by  the  spokes,  c.  The  water  drops  into 
trough  d,  from  which  it  runs  off  into  a  tub  or  other  ves- 

sel, through  the  tube  e.  When  small  articles  are  to  be 
wrung,  they  are  put  into  a  coarse  hempen  bag,  which  is 
then  treated  as  above-mentioned.  This  machine  does 
not  wear  the  linen  more  than  common  wringing. 

CHAP.  X. 

WASIUNG  BT"  STEAM. 

6543.  Washing  by  steam  has  met  with  little  encouragement  in  England  ;  yet  it  has 
been  practised  many  years  ago,  and  has  been  employed  with  great  success  in  France.  It 
was  first  tried  by  Chaptal,  a  celebrated  French  chemist,  and  the  process  was  improved 
by  Cadet-de- Vaux  and  by  Cui-andeau,  and  lastly  by  M.  Bourgon  de  Layne.  The  process 
is  very  simple.  The  clothes  are  first  soaked  in  a  ley  of  potash,  and  then  hung  in  a  large 
vessel  kept  full  of  steam  by  a  pipe  communicating  with  a  boiler.  This  vessel  for  the 
clothes  must  be  steam-tight ;  and,  on  a  small  scale,  a  large  cask  will  answer.  After 
remaining  a  certain  time  in  the  steam,  generally  half  an  hour,  the  dirt  becomes  loosened, 
and  little  labour  in  a  subsequent  washing  is  sufficient  to  detach  it  by  washing  with  soap. 
The  saving  of  fuel  and  labour  is  thus  very  great,  and  the  linen  is  rendered  extremely 
white. 

It  is  stated  in  "  L'Echo  du  Monde  Savant,"  June  7,  1837,  that  blankets  are  washed  by 
these  means  in  Paris  for  a  farthing  a  paii'.  We  have  known  washing  by  steam  practised 
in  a  tradesman's  family  in  London  with  perfect  success.  It  should  be  stated  that  it  will 
only  answer  for  white  articles,  for  the  action  of  the  steam  is  so  powerful  as  to  discharge 
the  colour  of  dyed  things.  It  is  likewise  necessary  to  observe  that  the  linen  should  be 
suspended  in  the  steam  vessel  in  such  a  manner  that  it  shall  not  come  into  contact  with 
the  suds  that  drain  from  it,  which,  in  this  case,  would  produce  a  bad  colour  diSicult  to 
wash  out.  Also  it  is  essential  that  no  iron  should  be  admitted  in  the  apparatus,  lest 
rust  should  come  in  contact  with  the  linen.  A  large  copper  tea-kettle  will  produce  steam 
enough  for  a  moderate  washing :  and  to  fill  with  steam  the  vessel  in  which  the  clothes 
are  put,  it  is  necessary  to  leave  an  aperture  open  at  first  by  which  the  common  air  may 
be  driven  out  as  the  steam  enters,  and  which  should  be  shut  as  soon  as  the  vessel  is  full 
of  steam  ;  for  it  is  to  be  observed  that  the  vessel  cannot  be  filled  with  steam,  while,  at  the 
same  time,  it  remains  full  of  air  ;  the  latter  must  be  driven  out  that  the  steam  may  occupy 
its  place. 

CHAP.  XI. 

'  MAKKING  LINEN. 

6544.  The  marking  of  linen  being  connected  with  the  business  of  the  laundress,  we 
shall  introduce  the  subject  in  this  place.  Marking  has  usually  been  practised  with  the 
needle,  and  still  must  be  for  blankets  and  woollen  articles,  but  linen  and  cottou  can  be 4  A  4 
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more  conveniently  marked  with  an  ink  that  is  indelible  by  the  ordinary  processes  of 
washing  ;  observing,  however,  that  this  will  be  discharged  wherever  the  bleaching  liquid is  used. 

6545.  Tlie  best  marking  ink  is  made  in  the  following  manner,  which  it  is  useful  to  know, 
as  in  some  places  it  cannot  be  purchased  or  depended  upon.  Get  one  draclmi  of  lunar 
caustic  (fused  nitrate  of  silver),  which  every  surgeon  keeps  ;  dissolve  it  in  less  than  half  an 
ounce  of  pure  water  (distilled  or  rain  is  best),  having  put  into  it  a  drop  or  two  of  nitric 
acid  ;  but  this  is  not  essential.  This  forms  the  ink,  but  as  it  is  yet  colourless  the  writing 
done  with  it  would  not  be  visible,  and  it  would  b(?  too  thin.  To  give  it  a  little  colour, 
add  to  it  a  little  indigo,  or  even  a  drop  of  common  ink ;  and  to  give  a  little  thickness,  add 
a  very  little  gum,  which  by  itself  will  give  a  greenish  colour.  To  prepare  the  linen  to 
be  written  upon,  dissolve  an  ounce  of  salt  of  tartar  (sub-carbonate  of  potash,  the  common 
potash  used  for  washing)  in  an  ounce  and  a  half  of  water.  Wet  the  linen,  with  this  pre- 

paration, and  let  the  place  dry  completely  :  when  the  part  is  dry,  rub  it  with  something 
hard  to  smoothe  the  surface,  and  write  with  the  ink  prepared  as  above.  The  writing  will 
be  indelible.  Any  one  may  easily  make  this  ink  ;  but  it  must  be  observed  that  lunar 
caustic  will  burn  the  skin  if  handled ;  it  should  therefore  be  lifted  by  a  pair  of  pincers  or 
scissors.  The  ink  also  makes  a  black  stain  upon  the  skin,  which  no  washing  will 
remove  ;  it  must  therefore  be  used  with  neatness  and  care.  If  the  ink  is  too  pale,  there 
is  not  lunar  caustic  enough  in  it ;  if  there  is  too  much,  the  ink  will  be  apt  to  run  or  blot 
Should  it  not  be  possible  to  obtain  lunar  caustic,  the  deficiency  may  be  supplied  by  dis- 

solving a  bit  of  silver,  as  a  small  coin,  in  some  aquafortis  ;  the  solution  is  nitrate  of  silver, 
nearly  the  same  as  lunar  caustic,  and  will  answer  for  marking  ink  with  the  addition  of  a 
little  gum  and  colour.  The  phial  containing  the  ink  should  be  kept  from  the  light  by 
wrapping  paper  round  it,  or  keeping  it  in  a  case. 

A  marking  ink  is  noiu  sold  that  requires  no  liquid  as  a  preparation  before  writing  with 
it.  It  is  said  to  be  indelible,  but  not  being  quite  certain  as  to  this  fact,  we  cannot  at 
present  safely  recommend  it. 

6546.  An  indelible  ink  for  printing  on  linen  with  types  may  be  made  thus.  Dissolve 

some  asphaltum  in  four  times  the  weight  "of  oil  of  turpentine  ;  add  some  lamp-black  or 
fine  black  lead  powder,  so  as  to  make  an  ink  of  a  proper  consistence  to  print  with  types. 
Or,  take  the  black  residuum  after  making  oxygen  gas  by  manganese  and  sulphuric  acid ; 
mix  it  with  water  and  filter  it ;  mix  the  paste  left  on  the  filter  with  a  little  dissolved  gum 
tragacanth.  The  cloth  to  be  marked  with  must  first  be  wetted  with  a  solution  of  potash, 
or  soda,  in  the  proportion  of  ten  parts  water. 

CHAP.  XII. 

scoxmrNG,  removing  stains,  etc. 

6547.  In  England  scouring  comprehends  such  processes  for  cleaning  silks,  cloths,  woollens, 

lace,  and  other  articles  as  do  not  come  within  the  province  of  the  laundress.  The  mode 

of  proceedmg  is  more  varied  and  difficult  than  that  of  ordinai-y  washing;  hence  the 
scourer  has  become  a  distinct  trade.  Those  who  practise  it  possess  a  good  deal  of  know- 

ledge which  is  not  usually  attained  completely  in  domestic  economy :  and  when  various 
articles  of  dress  and  furniture  cannot  be  cleaned  properly  at  home  they  are  sent  to  the 

scourer,  who  has  not  only  more  skill,  but  greater  conveniences  for  his  business.  Never- 
theless, as  scouring  is  expensive,  a  good  deal  of  what  is  not  very  difficult  may  be  easily 

practised  with  a  little  attention.  We  shall  in  this  section  treat  of  scouring,  properly  so 

called,  where  the  whole  of  the  cloth  is  to  be  cleaned,  and  likewise  of  the  takmg  out  of 
spots  and  stains.  .        .  ,  ■  .  j 

6548.  General  principles. —  Vtcvwwsly  to  the  mvention  of  soap,  which  altords  us  so 

easy  a  mode  of  cleaning  woven  fabrics,  various  other  materials  were  used.  The  Romans 

made  use  of  certain  plants  and  of  argillaceous  earths ;  ashes,  gall,  soda,  and  urine  were 

likewise  employed)  and  the  Persians  made  use  of  boles  and  marly  earths.  All  these 

materials  have  still  a  convenience,  and  are  used  in  particular  cases  of  scouring,  which  is, 
in  fact,  a  variety  of  washing.  ,    ,    ■,  x  .  r 

6549.  With  respect  to  taking  out  spots  and  stains,  regard  must  be  had  to  the  nature  ot 

the  cloth  that  is  stained,  and  also  to  that  of  the  matter  which  produced  tlie  spot,  since  it 

is  desirable  to  remove  the  stain  without  affecting  the  original  colour.  The  most  usu
al 

substances  that  produce  stains  in  clothes  or  furniture  are,  1.  Fatty  substances,  as  oi  , 

grease,  wax,  &c. ;  2.  Resinous  matters;  3.  Vegetable  and  animal  juices,  as  wme
,  truit, 

&c. ;  4.  Iron,  ink,  &c.  ,     ,  ,.    ,  . 

To  remove  any  of  these  matters,  we  must  find  some  substance  capable  of  dis
solving 
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:  them  -without  injurmg  the  cloth.  Fat,  oils,  and  grease  are  dissolved  by  ether,  essential  oil 

I  of  turpentine,  soap,  ox-gall,  and  solution  of  alkali ;  or  they  may  be  absorbed  by  blotting 

I  paper,  chalk,  fullers'  earth,  &c.  The  choice  of  these  will  depend  upon  the  nature  of  the ,  cloth  that  is  stained.  Soap,  or  alkali,  for  instance,  will  remove  grease  with  ease,  but  they 
will  also  destroy  the  colours  of  many  dyed  stuiFs. 

When  staiits  are  occasioned  by  acids,  alkalies,  or  any  liquids  containing  these,  the 
.  colour  of  the  stuff  is  acted  upon  and  changed.  The  colour  may  sometimes  be  restored 

by  the  application  of  something  that  would  have  a  neutralising  effect ;  for  an  acid  an 
;  alkali,  and  for  an  alkali  an  acid ;  but  this  can  happen  only  in  case  of  the  acid  or  alkali 
havino-  been  very  weak.  The  fixed  alkalies  can  unite  with  oily  substances,  and,  by  con- 
vertinn-  them  into  soap,  render  them  soluble  and  easUy  washed  out,  but  it  exercises  a 
powerful  action  upon  wool  and  silk,  so  that  it  cannot  be  used  on  them,  particularly  the 
latter,  except  with  the  greatest  care.  The  volatile  alkali,  ammonia,  has  not  the  same 
inconvenience  as  the  fixed  alkalies.  Wlien  the  oil  or  grease  in  a  spot  has  been  converted 

into  soap  by  the  application  of  an  alkali,  this  newly-formed  soap  may  be  dissolved  by 

spirit  of  wine.  The  absorbent  earths,  such  as  chalk,  fullers'  earth,  and  French  chalk, which  contains  much  magnesia,  are  employed  to  remove  grease,  where  an  alkali  would 
be  dangerous.  Ox-gall  dissolves  the  grease,  without  injuring  the  stuffs  or  affecting  the 
colours  generally.  To  produce  the  desired  effect  better,  several  of  these  substances  are 
sometimes  mixed  together  to  form  a  material  for  removing  spots,  as  for  instance  soap, 
gall,  and  absorbent  earth,  and  are  called  scouring  balls.  Sulphuric  ether  is  a  powerful 
solvent  for  oils  and  resins,  and  does  not  attack  the  colours,  but  it  is  so  volatile,  that  it 
leaves  what  it  has  dissolved  too  soon.  The  essential  oil  of  turpentine  is,  in  general,  the 
most  convenient  agent  for  combining  with  and  dissolving  oil  or  grease,  wax  and  resins, 
while  at  the  same  time  it  does  not  affect  the  stuffs  nor  the  colours  :  and  the  disagreeable 
smell  it  leaves  may  be  overcome  by  another  essence  more  agreeable.  Some  fat  substances, 
and  pitch,  may  be  removed  by  blotting  paper,  and  a  hot  iron  to  absorb  them.  Particular 
receipts  will  be  given  for  each  of  these  cases. 

6550.  White  silk  or  satin  may  be  cleaned  thus  :  —  Dissolve  some  of  the  best  curd  soap 
in  boiling  water,  and,  when  the  solution  is  as  hot  as  the  hand  can  bear,  pass  the  silk  through 
it  thoroughly,  handling  it  gently,  not  to  injure  the  texture.  If  there  are  any  spots,  these 
may  be  rubbed  carefully  till  they  disappear.  The  article  must  then  be  rinsed  in  luke- 

warm water,  and  dried  by  stretching  it  out  with  pins.  If  satin,  the  glossy  or  bright  side 
must  be  well  brushed  with  a  clean  clothes-brush,  the  way  of  the  nap,  till  it  shines  ;  it  may 
then  be  calendered  ;  or  it  may  be  finished  by  dipping  a  soft  sponge  in  a  little  isinglass 
dissolved  in  boUing  water,  and  rubbing  the  wrong  side  of  the  satin,  which  must  then  be 
again  pinned  out,  and  again  brushed  and  dried.    Plain  silks  do  not  require  brushing. 

If  the  satin  is  not  much  soiled,  the  brightness  may  be  restored  by  strewing  on  it  some 
French  chalk  in  powder,  and  then  brushing  it  off  with  a  hard  brush  ;  if  once  is  not  suffi- 

cient, the  process  may  be  repeated.  When  the  silk  is  large,  it  may  be  laid  smooth  upon 
a  board,  and  a  little  soap  spread  upon  the  dirtiest  parts  ;  then,  having  made  a  lather  with 
fine  white  soap,  this  may  be  passed  over  the  silk  on  one  side  with  a  brush,  and  then  upon 
the  other  side.  It  must  then  be  put  into  hot  water,  and  afterwards  rinsed  in  cold  water  ; 
it  must  next  be  dried,  and  smoothed  on  the  right  side  with  an  iron  not  too  hot,  or  calendered. 

If  the  white  silks  are  flowered,  the  best  method  is  to  clean  them  by  sifting  on  them 
some  crumbs  of  stale  bread,  which  must  be  rubbed  on  with  the  hands,  and  then  thoroughly 
shaken  and  brushed  off.  If  a  very  little  powder  blue  be  mixed  with  the  crumbs,  it  will 
be  advantageous  for  some  shades  of  white. 

6551.  Black  silk  is  best  cleaned  by  some  ox-gall  put  into  boiling  water.  The  silk  must 
be  laid  out  smooth  on  a  table,  and  have  both  sides  sponged  with  the  gall  liquor  ;  it  must 
then  be  rinsed  out  well  in  clean  water.  A  little  gum  arable,  or  glue,  must  be  dissolved 
in  water,  and  passed  over  the  wrong  side  of  the  silk  with  a  sponge,  when  the  silk  may  be 
stretched  out  with  pins  and  dried.  In  many  cases  it  is  necessary  to  unpick  the  seams  of 
articles  of  dress,  in  order  to  lay  each  piece  quite  flat  upon  the  table. 

Gall  is  a  fluid  in  an  animal  likewise  termed  bile  ;  and  is  chiefly  collected  into  a 
receptacle  named  the  gall-bladder,  from  which  it  is  procured.  It  is  a  liquid  of  a  yellowish- 
green  colour,  about  the  consistence  of  thin  oil,  and  extremely  bitter.  It  contains  a  good 
deal  of  soda,  hence  its  use  in  removing  grease  from  clothes,  &c.  When  agitated  with 
water,  it  froths  like  soap  and  water ;  when  fresh,  its  smell  is  somewhat  like  musk,  but 
it  very  soon  putrefies,  and  becomes  offensive. 

G552.  Culotired  sillis  require  a  different  treatment,  on  account  of  the  risk  of  discharging 
the  colours.  For  common  colours,  the  silk  may  be  immersed  and  rubbed  gently  in  a  so- 

lution of  soap,  as  described  above,  and  afterwards  rinsed  in  lukewarm  water,  taking  care 
to  be  expeditious,  lest  remaining  too  long  in  the  soap  should  affect  the  colours.  More 
effectually  to  prevent  this  accident,  the  silk  should  afterwards  be  immediately  dipped  in 
water  slightly  acidulated  with  oil  of  vitriol,  if  the  colours  are  bright  yellow,  crimson, 
maroon,  or  scarlet ;  orange,  fawn,  or  brown,  of  any  shades,  do  not  require  such  precaution. 
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Bright  scarlet  requires  to  be  dipped  in  water  containing  a  few  drops  of  a  solution  of  muriate 
of  tin.  In  cleaning  silks  of  various  colours,  the  water  should  be  barely  hot  enough  to extract  the  dirt,  and  it  is  better  to  give  them  a  second  and  a  third  liquor  than  to  use  the water  too  hot.  It  should  be  observed  that,  without  considerable  skill,  the  colours  of  silks 
are  liable  to  be  discharged ;  and  upon  the  whole,  it  is  safest  to  give  these  to  a  professed scourer. 

6553.  White  lace  veils  are  cleaned  by  boiling  them  for  a  quarter  of  an  hour  in  a  solu- 
tion of  white  soap.  They  must  then  be  gently  squeezed  till  clean,  and  rinsed  in  warm 

water,  and  afterwards  in  cold  water,  containing  a  drop  or  two  of  liquid  blue.  The  veil 
must  be  starched  and  cleared  by  clapping  it  between  the  hands,  and  then  dried  on  a  frame 
or  by  pinning  out. 

6554.  Black  lace  veils  are  cleaned  by  passmg  them  through  some  warm  water  with 
bullock's  gall,  and  then  rinsing  in  cold  water.  '  They  are  stiffened  by  dipping  them  into water  that  has  a  little  gum  or  glue  dissolved  in  it,  clapped  between  the  hands,  and  dried as  the  last. 

6555.  Point  lace,  if  it  be  not  very  much  soiled,  may  be  cleaned  by  fixing  it  in  a  tent 
frame,  and  rubbing  it  gently  with  crumbs  of  bread,  afterwards  dusting  out  the  crumbs. 
If  it  is  necessary  to  wash  it,  fix  it  in  the  tent  frame,  make  a  warm  lather  of  Castile  soap, 
and  dipping  a  soft  brush  in  this,  rub  the  whole  gently.  Afterwards  throw  over  it  some 
clean  water,  in  which  a  little  alum  is  dissolved.  The  wrong  side  is  then  to  be  gone  over 
with  some  fine  thin  starch,  and  when  dry,  the  same  side  must  be  ironed.  It  is  to  be 
finished  by  opening  it  with  a  bodkin,  or  otherwise  it  may  be  cleaned  as  directed  under 
"  Washing." 

655C.  Cashmere  shawls  and  Merinoes  may  be  cleaned  by  passing  them  through  cold 
water,  having  in  it  some  solution  of  soap  in  spirits  of  wine  and  purified  ox -gall,  and  then 
through  alum-water.    They  may  be  stretched  and  starched  as  the  lace. 

6557.  To  clean  silk  stockings.  —  Wash  the  stockings  in  luke-warm  water,  with  white 
soap,  to  get  out  the  rough  dirt ;  then  boil  them  with  soap  and  water  for  ten  minutes,  rinse 
them  in  clean  water,  and  wash  them  again  with  fine  soap,  if  necessary  ;  if  required  to 
have  a  blue  cast,  put  into  the  last  water  a  little  stone  blue  in  a  flannel  bag,  taking  care  not 
to  give  the  stockings  too  strong  a  tinge  of  colour ;  if  required  to  be  of  a  flesh  colour,  a 
little  rose  pink  will  do.  Dry  them,  and  to  smoothe  them,  put  them  on  (vooden  legs,  two  at 
a  time,  one  over  the  other,  observing  that  the  outsides  are  face  to  face ;  then  polish  them 
with  a  glass,  or  send  them  to  be  calendered  or  mangled. 

6558.  To  scour  wool.  — Wool  in  its  natural  state  is  covered  with  a  kind  of  grease  called 
the  yolk,  whicli,  as  it  is  found  to  preserve  it  from  insects  or  moths,  is  not  removed  by 
scouring  till  it  is  to  be  dyed  or  spun.  The  process  for  scouring  wool  is  this  :  —  the  wool 
is  put  for  about  a  quarter  of  an  hour  into  a  kettle  of  water,  to  which  some  soap  or  alkali, 
or  what  is  better,  about  a  fourth  of  stale  urine,  has  been  added.  It  is  then  heated  to  140°, 
occasionally  stirred,  and,  being  taken  out,  is  allowed  to  drain.  It  is  next  put  into  a  basket, 
and  exposed  to  a  stream  of  running  water,  and  moved  about  till  the  grease  is  so  com- 

pletely separated,  that  it  no  longer  renders  the  water  turbid.  If  the  wool  is  intended  for 
dyeing,  this  process  must  be  very  carefully  performed.  The  mode  in  which  the  urine  acts 
in  scouring  is  explained  thus  :  —  urine,  left  to  itself  for  a  few  days,  is  found  to  contain  a 
portion  of  the  volatile  alkali,  or  ammonia ;  this  combines  with  the  oil  in  the  wool,  and 
forms  a  soap,  which,  being  soluble  in  water,  is  dissolved  and  carried  oflf.  When  wool  is 
required  to  be  perfectly  white  for  dyeing,  it  is  sulphurised ;  and  the  harsh  feel  given  by 
this  is  removed  by  washing  with  soap. 

6559.  The  scouring  of  blankets  being  heavy  work,  the  instrument  called  a  dolly,  or  maid,  is 
sometimes  employed  to  lessen  the  manual  labour,  in  heating  and  wringing  them  (see  fig.  835.). 
Its  use  is  to  beat  the  blankets,  counterpanes,  and  such  heavy  articles,  in  the  tub  with  water 
and  soap  to  clean  them.  To  prepare  the  water  for  scouring,  cut  a  pound  of  mottled  or  of 
yellow  soap  into  thin  slices,  and  dissolve  it  in  a  gallon  of  boiling  water,  adding  an  ounce 
of  pearlash  or  of  soda.  When  the  soap  is  quite  dissolved,  mix  the  solution  with  a  quantity 
of  cold  water,  to  make  it  only  so  hot  that  the  hand  can  bear  it.  Put  this  with  the  blanket 
into  the  scouring  tub,  which  must  have  a  very  strong  or  double  bottom,  and  beat  it  with 
the  doll,  turning  it  frequently.  After  it  is  thoroughly  cleaned,  the  next  operation  is  to 
wring  out  the  soap  and  water.  This  being  difficult  to  do  by  the  hands  alone  may  be 
assisted  by  hanging  up  the  blanket  till  the  two  ends  meet,  and,  fixing  this  to  a  hook  in 
the  wall,  pass  a  short  thick  stick  through  the  fold ;  by  means  of  this  the  blanket  can  be 
twisted  iind  wrung  out  very  hard. 

In  London,  blankets  are  usually  sent  to  the  scourers  ;  few  town  houses  having  sufficient 
convenience  for  this  business  to  be  performed  at  home.  But  laundresses  sometimes 
undertake  them.  •  ,   ,  • 

6560.  A  counterpane  may  be  scoured  in  the  same  manner.  If  the  colour  is  bad,  it  will 

be  necessary  to  boil  it  in  a  copper,  and  in  beating  it  with  the  dolly  to  add  a  little  liquid blue. 
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6561.  Black,  blue,  and  broivn  woollen  cloths  require  a  different  process.  The  greasy  spots 

1 1  list  first  be  plastered  over  with  a  paste  made  with  fullers'  earth  and  boiling  water,  and  these 
places  must  be  dried  by  the  fire  or  the  sun.  A  little  ox-gall  must  now  be  mixed  with  stale 
urine,  adding  a  little  boiling  water,  still  taking  care  not  to  reduce  the  strength  too  much. 

IDip  a  hard  brush  in  this,  and  brush  well  the  spots  which  had  the  fullers'  earth,  and  any 
l  Other  places  that  may  require  it.  Immerse  now  the  whole  cloth  in  cold  water,  wash  off 

;  the  dirt,  and  hang  it  up  to  dry.  "When  it  is  neai-ly  dry,  brush  the  nap  of  the  cloth  the rright  way,  and  to  bring  on  a  gloss,  pour  a  very  little  olive  oil  in  the  hand,  and  passing  the 
thrush  over  it,  brush  the  cloth  over  cai'efully  and  evenly. 

6562.  Cloth  of  all  other  colours,  except  scarlet,  may  be  cleaned  by  rubbing  the  grejisy 
sspots  with  a  ball  of  yellow  soap,  and  when  this  is  nearly  dry,  brushing  off  the  soap  with 
^wami  water.   If  once  is  not  found  sufficient,  the  process  may  be  repeated. 

6563.  Scarlet  cloth  requires  peculiar  care  in  scouring,  as  the  dye  is  liable  to  be  dis- 
i  charged.  Kthe  cloth  is  not  much  soiled,  it  may  be  cleaned  by  washing  it  in  bran  water, 
rmade  by  pouring  boiling  water  on  bran  placed  on  a  hair-sieve,  adding  to  the  liquor  a  little 
>  white  tartar  ;  the  process  may  be  repeated  if  necessary.  If  the  colour  begins  to  discharge, 
;  a  drop  or  two  of  the  solution  of  muriate  of  tin  must  be  added  to  a  second  liquor,  of  the 
;same  kind,  and  the  cloth  be  kept  immersed  in  it  for  ten  minutes,  and  then  be  wrung  out 
,  and  dried.  If  the  scarlet  cloth  is  much  soiled,  the  worst  parts  must  be  brushed  with  soap 
i  dissolved  in  warm  water,  or  the  whole  must  be  dipped  in  strong  soap  and  water,  and 
1  rubbed  quickly ;  but  as  soon  as  the  colour  begins  to  give,  it  must  be  removed  and  rinsed 
■  out  in  warm  water  into  which  some  muriate  of  tin  has  been  put  ;  after  remaining  in  this 
I  for  ten  minutes,  it  should  be  dried  in  the  shade,  in  a  warm  room  ;  it  may  then  be  cold- 
I  pressed. 

6564.  In  London,  in  which  there  are  professed  scourers,  window  curtains  of  moreen  are 
!  generally  given  to  them  to  clean,  if  the  colour  is  not  too  faded.  They  usually  charge 
;  about  sixpence  per  yard  ;  if  watered,  about  two-pence  more. 

6565.  Carpets  and  hearth-rugs  maybe  cleaned  in  the  following  manner: — If  they  are 
■  very  dirty,  they  are  perhaps  best  sent  to  the  scourers  ;  but  if  not,  after  being  well  beat, 
I  they  are  to  be  laid  down,  and  all  the  spots  of  grease  removed  by  laying  on  them  a  hot 

I  paste  of  fullers'  earth,  and  next  day,  when  it  is  dry,  brushing  it  off.  The  whole  of  the 
1  carpet  must  now  be  rubbed  over,  a  piece  at  a  time,  with  a  flannel  on  which  soap  has  been 
!  rubbed,  wetted  in  water  that  has  a  little  soda  dissolved  in  it,  and  as  soon  as  a  part  is  thus 
'  cleaned,  the  soap  must  be  removed  by  another  clean  flannel,  and  plenty  of  clean  warm 
water.  Some  prefer  ox-gall  instead  of  soap,  or  mixed  with  the  soap,  as  less  likely  to  in- 

jure the  colours,  using  more  gall  with  the  water  where  the  spots  are  worst.  Lastly,  the 
carpet  must  be  finished  by  rubbing  with  a  clean  dry  flannel,  and  dried  thoroughly  by  setting 
the  windows  open  to  remove  the  smell.  If  the  carpet  is  very  dirty,  and  not  valuable,  it 
may  be  scoured  as  a  blanket,  and  beat  with  a  doll,  though  this  is  apt  to  injure  some 
colours.  Professed  scourers  have  a  large  scouring  board,  across  which  they  draw  the 
carpet,  to  get  at  it  more  conveniently  ;  and  they  rub  the  dirtiest  parts  with  a  piece  of 
soap  dipped  in  boiling  water. 

6566.  The  following  receipt  for  the  same  purpose  has  been  given  in  the  "  Workwoman's  Guide  :"  —  Dis- 
solve an  ounce  and  a  half  of  alum  in  a  quart  of  warm  water  ;  also  one  ounce  and  a  half  of  fullers*  earth  in 

another  (juart  of  warm  water  ;  put  a  little  of  each  into  a  bucket  full  of  soft  water,  adding  a  very  little  gall, 
and  rubbmg  in  some  common  brown  soap.  Then  wash  a  small  piece  of  the  carpet  with  a  flannel  dipped  in 
this  mixture,  so  as  to  make  it  rather  wet ;  and,  to  show  the  colour,  brush  it  over  with  soap,  which  must  be 
well  washed  off,  and  the  carpet  rubbed  over  with  a  coarse  cloth.  Then  wash  it  over  with  soap  and  water  in 
which  gall,  alum,  and  fullers'  earth  are  mixed,  and  rub  it  as  dry  as  possible  with  a  cloth.  When  the  whole carpet  is  washed  over  in  this  manner,  piece  by  piece,  it  will  appear  as  fresh  and  bright  as  a  new  one.  The 
quantities  here  given  are  enough  for  a  large  carpet. 

Another  way  Boil  some  bran  in  water,  and  with  this  wash  the  carpet  with  a  flannel  and  brush,  using 
fullers'  earth  for  the  worst  parts.  When  dry  the  carpet  must  be  well  beaten  to  get  out  the  fullers'  earth, then  washed  over  with  a  weak  solution  of  alum  to  brighten  the  colours. 

6567.  To  clean  coach-linings  of  cloth,  or  coarse  cloth  of  any  kind,  dip  a  brush  in  warm 
gall,  and  go  over  the  greasy  parts  ;  this  will  dissolve  the  grease,  and  the  parts  may  be 
rinsed  in  cold  water.  Having  dried  the  cloth,  take  fine  sand  a  little  damped,  and  strew 
it  over  ;  then  beat  the  sand  in  with  a  brush,  and  brush  it  off  again. 

6568.  Clothes  powder  for  cleaning  cloth  or  kerseymeres  of  every  kind  is  useful  to  travellers. 
It  is  made  by  mixing  a  pound  and  a  half  of  pipe-clay,  an  ounce  of  starch,  and  two  ounces 
of  spirits  of  wine.  Each  article  should  be  powdered  separately  very  fine,  and  the  whole 
mixed  together,  adding  the  spirits,  a  few  drops  at  a  time,  and  breaking  the  knots  ;  pack 
it  when  made  in  boxes  for  travelling.  An  ounce  of  white  pepper  added  will  keep  away 
moths.  To  use  it,  sprinkle  a  small  quantity  of  the  powder  on  the  cloth,  and  rub  it  in 

■with  the  hand,  then  brush  the  powder  out  with  a  clothes-brush.  Should  there  be  any 
spots  of  grease,  put  a  little  of  the  powder  on  them  with  boiling  water,  and  let  it  lay  on 
till  dry,  then  brush  it  off. 

656'J.  Of  printed  cottons,  some  will  bear  washing  in  the  ordinary  way  with  soap  ;  others 
will  not  without  the  colours  being  injured.  This  depends  upon  the  processes  employed  iutho 
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printing.  When  they  are  •washed,  it  is  recommended  to  add  twenty  drops  of  oil  of  vitriol 
to  the  gallon  of  water  in  which  they  are  dipped  after  rinsing,  to  preserve  tlie  colours. 

6570.  Chintz  bed  and  window  furniture,  when  not  very  dirty,  may  be  safely  cleaned  in 
the  oriental  manner,  by  using  rice  water.  Boil  two  pounds  of  rice  in  a  gallon  and  a  half 
of  water  ;  when  the  rice  is  soft,  rub  it  upon  the  chintz  as  if  it  was  soap,  and  wash  it  in 
th«  rice  water.  Then  strain  the  rice  from  the  water,  and  wash  again  till  the  chintz  is 
quite  clean.  Rinse  the  cloth,  dry,  and  instead  of  ironing  it,  glaze  it  with  a  polishing  stone, 
or  have  it  calendered  or  mangled.  The  rice  water  serves  instead  of  starch.  If  the  rods 
or  grooves  of  the  chintz  be  distui-bed  by  this  washing,  twenty  drops  of  sulphuric  acid 
should  be  put  into  the  gallon  of  water  before  the  chintz  is  wrung  out,  which  must  be  done 
very  gently.  It  is  of  course  necessary  to  take  all  chintz  hangings  to  pieces  and  to  separate 
the  fringe  bindings  and  linings,  before  they  are  washed.  The  linings  may  require  to 
be  re-dyed.    In  London,  chintz  hangings  are  usually  sent  to  the  dyer's. 

If  the  chintz  is  very  dirty,  it  may  be  scoured  with  ox-gall  and  water,  which  wiU  not 
injure  the  colours. 

6571 .  A  method  of  cleaning  silks,  sttiffi,  moreens,  printed  cottons,  or  chintzes,  by  the  use  of  potatoes,  without 
injuring  the  colours,  is  described  in  tlie  "  Transactions  of  the  Societj'  of  Arts  for  180fl."  Grate  raw  potatoes, 
washed  and  peeled,  to  a  line  pulp  ;  add  water  In  the  ))roportion  of  a  pint  to  a  pound  of  potatoes  ;  pass  the 
liquid  through  a  coarse  sieve  into  a  vessel  where  it  is  to  remain  till  the  fine  white  starch  subsides  to  the 
bottom.  Pour  ofTthe  clear  mucilaginous  liquor,  which  is  to  be  used  for  cleaning.  To  perform  this  process, 
spread  the  article  to  be  cleaned  upon  a  table,  wliich  should  be  covered  with  a  linen  cloth  ;  dip  a  sponge  in 
the  potato  liquor,  and  apply  it  till  the  dirt  is  removed  ;  then  wash  the  cloth  in  clean  water  several  times. 
The  coarse  pulp  which  does  not  pass  the  sieve  will  do  to  clean  worsted  curtains,  carpets,  or  other  coarse 
furniture ;  and  the  white  starch  that  subsides  may  be  employed  for  starching,  or  instead  of  arrow  root. 
Some  use  the  whole  of  the  pulp  and  water  for  the  scouring  ;  and  others  slice  the  potatoes,  and  rub  them  on 
the  stuff  as  if  it  was  soap. 

6572.  To  remove  spots  of  grease  from  woollen  cloth,  silk,  cotton  or  linen.  — If  the  articles 
will  bear  washing  this  will  remove  it,  particularly  if  the  spot  be  touched  with  a  little 
alkali.  But  if  washing  cannot  be  employed,  the  following  methods  will  be  efiectual. 

Some  absorbing  substance  may  be  used,  as  fullers'  earth,  or  tobacco-pipe  clay,  of  which 
the  first  is  the  best.  These  earths  melted  must  be  laid  upon  the  spots,  and  as  the  water 
evaporates,  the  oil  will  be  absorbed,  and  leave  the  fibres  of  cloth  ;  then,  when  dry,  the  earth 
may  be  brushed  out.  A  little  sulphuric  ether  may  sometimes  be  necessary  to  remove  the 
stain  completely,  and  this  again  may  be  washed  out  with  spirits  of  wine,  or  the  following 
compositions,  wetted,  may  be  laid  on  the  cloth.  Take  an  ounce  of  pipe-clay,  and  grind 
it  with  twelve  drops  of  turpentine  and  twelve  of  spirits  of  wine.  When  dry,  the  com- 

position must  be  rubbed  and  brushed  off,  when  the  stains  will  disappear. 
Another  method  — Rub  a  little  magnesia,  moistened,  on  the  spot.  AMien  dry,  brush  it 

off,  and  the  stain  will  have  disappeared. 
Grease  spots  in  cloth  may  also  be  removed  by  using  soap  and  water  and  a  nail  brush, 

and  afterwards  wiping  ofi'  the  lather  with  a  wet  towel.  French  chalk  may  also  be  used 
for  the  same  purpose  thus  :  —  Cover  the  spots  with  scraped  French  chalk ;  place  these 
parts  on  a  water  plate  containing  boiling  water,  or  on  the  face  of  a  warm  iron.  This  will 
melt  the  grease,  and  the  French  chalk  will  absorb  it,  and  the  whole  may  then  be  removed 
by  brushing.  If  once  is  not  sufficient,  repeat  the  process  ;  or  the  French  chalk  may  be 
mixed  with  lavender  water,  or  with  turpentine,  so  as  to  make  a  paste,  which  is  to  be  put 

upon  the  stain  ;  over  this  lay  a  piece  of  blotting-paper,  and  run  it  over  with  a  hot  iron  : then  brush  off  the  chaUi. 
6573.  An  excellent  method  of  removing  spots  of  grease  from  silk  or  cotton  dresses  without 

hurting  the  colour  is  the  following:  —  Grate"  raw  potatoes  into  water,  so  as  to  form  a pulp  ;  pass  the  liquid  through  a  sieve  into  another  vessel  of  water,  and  let  the  potato 
subside.  Pour  the  clear  liquor  from  the  top,  which  may  be  bottled  for  use.  Dip  a 
sponge  or  a  small  brush  in  this,  and  wet  the  spot  till  it  disappears  ;  then  wash  it  in  clean 
water.  Be  very  careful  not  to  wet  more  than  the  spot,  as  there  is  danger  of  discharging 
the  colour.  Spirits  of  turpentine  is,  perhaps,  the  safest  thing  for  this  purpose ;  apply  this 
with  a  bit  of  sponge,  and  rub  with  a  clean  linen  rag ;  the  turpentine  will  dissolve-  the 
grease,  and  the  rag  will  absorb  it.  A  little  essence  of  lemons  will  correct  the  smell  of  the 
turpentine. 

6574.  Scouring  drops,  which  are  made  of  equal  quantities  of  oil  of  turpentme  and 
essence  of  lemon  are  sold  for  taking  out  stains  and  grease  from  silk.  They  are  rubbed 
on  with  a  bit  of  flannel,  and  generally  answer  perfectly  well. 

6575.  Scouring  balls,  for  taking  spots  of  grease  from  cloth  or  silk,  are  likewise  convenient 

They  are  made  thus: — Take  pipe-clay  two  pounds  ;  fullers'  earth  and  whiting  each  four 
ounces ;  ox-gall  a  quarter  of  a  pint.  Powder  the  whole,  and  mix  the  gall  with  these, 

stirring  and  bruising  them,  so  as  to  compose  a  stifi'  paste,  which  is  to  be  made  into  the 
form  of  rolls,  balls,  or  any  other  convenient  shape.  To  use  them,  rub  the  ball  over  the 

soiled  part,  until  it  is  well  covered  ;  then  rub  it  briskly  between  the  hands,  and  brush  out 
the  dust  with  a  clothes-brush  :  if  once  is  not  enough,  repeat  the  operation  several  times. 

Any  part  that  is  very  greasy  may  be  treated  by  scraping  a  little  of  the  composition  and 
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(  putting  it  on  with  hot  water,  and  when  dry  brushing  it  off.  If  required  to  be  quite  white, 
the  fullers'  earth  may  be  omitted,  and  whiting  used  in  its  stead;  they  do  not  injure  any 
coloured  cloth ;  or  they  may  be  made  by  mixing  eight  oimces  of  white  soap,  an  ounce 

of  oil  of  turpentine,  two  ounces  of  ox-gall,  one  drachm  of  lemon-juice,  and  eight  ounces 
lof  starch  powder. 

65  7  G.  liolls  may  also  be  made  fur  removing  grease  from  silk  as  follows : — Mix  an  ounce  of 
fpounded  French  chalk  with  five  ounces  of  pipe-clay,  and  add  to  this  two  ounces  of  spirits 
lOf  wine.  Form  this  paste  into  rolls  of  the  size  of  one's  finger.  When  dry  they  may  be 
japplied  to  silk  or  stuffs  to  remove  grease  in  the  same  way  as  the  balls  above  described 
^were  to  woollen  cloth  ;  and  the  stuff  must  be  afterwards  washed  with  cold  water. 

G577.  To  remove  oil  or  grease  from  boards.  —  Moisten  fullers'  earth  with  hot  water,  and 
Uet  it  stand  till  it  is  cold;  then  spread  a  thick  plaster  of  this  over  the  spots  :  let  it  re- 
imain  on  all  night:  next  day  scour  the  place  with  hot  water.  If  necessary  repeat  the 
]  process. 

6578.  To  remove  spots  of  wax  from  clothes — moisten  them  repeatedly  with  strong  spirits 
I  of  wine ;  this  will  so  far  dissolve  the  wax  that  it  will  become  dry  and  brittle,  and  may 
tthen  be  brushed  off;  or  a  few  drops  of  rectified  turpentine  may  be  employed  as  still 
I  more  effectual ;  and  the  turpentine  may  be  washed  out  with  soap  and  water. 

6579.  Balls  for  cleaning  chamois  leather  are  made  by  pounding  and  mixing  together  one 
]  pound  of  Bath  brick,  four  ounces  pumice-stone,  two  pounds  pipe-clay,  and  half  a  pint  of 
.  ox-gall.  If  a  yellow  colour  is  required,  add  suflicient  yellow  ochre.  They  are  used 
;  as  the  balls  last  described. 

6580.  To  take  out  spots  of  oil  paint  from  clothes.  —  The  paint  may  be  removed  before  it 
'  becomes  dry  and  hard,  by  brushing  the  part  with  soap  and  water,  or  more  effectually  by 
I  turpentine.  But  after  the  paint  has  become  dry  and  hard,  soap  will  not  remove  it.  The 
:  spot  should  then  be  touched  with  turpentine  applied  with  a  pointed  stick ;  this  should 
remain  for  some  time,  till  the  turpentine  has  dissolved  the  hardened  oil  and  loosened  the 
paint.  When  the  place  is  dry,  it  may  be  rubbed  between  the  fingers,  and  the  colour  will 
crumble  off  in  loose  powder.  The  smell  of  the  turpentine  will  go  off  in  a  day  or  two,  but 
may  be  removed  sooner  by  laying  a  piece  of  brown  paper  on  it,  and  applying  a  hot  iron, 
or  by  spirits  of  wine. 

6581.  Pitch  or  tar  must  be  removed  by  spirits  of  turpentine,  either  from  cloth  or  from 
the  hands. 

6582.  Recent  stains  of  ink  may  be  nearly  removed  if,  before  the  ink  is  dry,  the  places 
be  washed  with  plenty  of  water,  after  a  sponge  has  been  used,  to  take  up  as  much  of  the 
ink  as  possible ;  if  this  does  not  succeed,  rub  the  part  with  lemon-juice,  tartaric  acid,  or 
purified  wood  vinegar,  and  after  that  wash  it  with  soap  and  water. 

6583.  To  remove  spots  or  stains  of  ink  which  have  dried,  and  iron  moulds.  The  black 
colour  of  ink  is  owing  to  red  oxide  of  iron  united  to  a  principle  existing  in  all  barks, 
called  gallic  acid  ;  and  iron  moulds  are  the  red  stains  of  iron,  owing  to  the  red  oxide  of 
iron  which  is  left  by  itself,  from  ink,  or  from  contact  with  rust  of  iron.  AVhatever  dis- 

solves the  iron  will  destroy  the  iron  mould ;  acids  have  this  effect,  but  if  they  are  too 
strong,  they  likewise  corrode  the  linen.  Certain  weak  acids,  which  have  a  strong  affinity 
for  iron,  are  selected  for  this  purpose,  the  best  of  which  is  the  citric  acid,  or  the  acid  found 
naturally  in  the  citron,  in  limes,  in  lemons,  and  other  fruits.  On  account  of  its  having 
been  procured  plentifully  from  lemons,  it  is  sometimes  called  salt  of  lemons,  or  crystal- 

lised lemon-juice.  For  a  more  particular  accoimt  of  it  we  refer  the  reader  to  our  descrip- 
tion of  the  lemon  among  "  Fruits,"  Chap.  IX.  Book  VII.  , 

Another  acid  which  has  the  same  effect,  and  which  is  now  more  used,  from  being 
cheaper,  is  the  oxalic  acid,  which,  it  is  proper  to  know,  is  a  deadly  poison.  This  acid 
exists  naturally  in  wood  sorrel ;  though  in  this  plant  it  does  not  exist  pure,  but  combined 
with  potash,  forming  oxalate  of  potash,  which  is  also  poisonous.  The  leaves  of  wood 
sorrel,  which  contain  in  their  grain  this  oxalate  of  potash,  when  bruised  and  rubbed  upon 
iron  moulds,  removes  them  :  but  as  a  more  convenient  mode,  this  salt  has  been  extracted 
from  sorrel  and  is  sold  for  this  purpose,  under  the  very  improper  name  of  salt  of 
lemons. 

6584.  The  method  of  taking  out  iron  moulds  with  salt  of  lemons,  whether  the  genuine  or 
the  fictitious  (the  salt  of  sorrel  or  oxalate  of  potash),  is  this :  —  A  small  quantity  of  the 
salt  is  pounded  and  applied  on  the  spot ;  and  then  some  hot  water  is  dropped  on  it,  and 
rubbed  in,  upon  a  pewter  plate  placed  upon  a  stove,  or  on  a  water  plate  containing 
boiling  water  ;  the  acid  dissolves  the  iron  in  the  iron  mould  or  the  ink,  and  a  little  warm 
water  washes  all  out.  If  one  is  not  enough  it  must  be  done  over  again.  The  rationale 
of  this  effect  is,  that  the  oxalic  acid  has  a  greater  affinity  for  iron,  whether  in  the  ink  or  in 
the  state  of  iron  mould.  It  unites,  therefore,  to  the  iron,  leaving  the  potash,  and  forming 
an  oxalate  of  iron,  which  salt  is  colourless,  and  being  soluble  is  easily  washed  away.  The 
method  of  making  the  salt  of  sorrel  from  the  juice  of  the  plant  has  been  described  in  our 

account  of  "  Sorrel,"  Chap.  IX.  Book  VII.  If  the  stains  are  of  long  standing  and  difficult 
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to  remove,  the  spots  may  'be  wetted  for  five  minutes  with  salphuret  of  potash,  or  muriate of  tin,  and  after  this  is  washed  out  applying  the  citric  acid. 
Irou  moulds  may  likewise  he  removed  by  the  bleaching  liquid  to  be  described. 
6585.  Stains  from  vegetable  substances,  as  fruit,  wine,  Sfc.,  may  be  removed  by  simple 

washing,  if  that  can  be  done  before  the  stain  is  dry  :  but  after  that,  the  colouring  matter 
adheres  with  more  force  and  is  sometimes  difficult  to  remove.  If  the  stain  be  recent,  it 
may  be  destroyed  sometimes  by  rubbing  on  a  little  alkali,  as  soda  or  pearlash ;  but  a 
mixture  of  ammonia  and  spirit  of  wine  is  safer  :  the  spots  should  be  soaked  in  it  some 
time.  Some  faint  stains  left  may  be  destroyed  by  moistening  the  cloth  and  holding  the spot,  at  a  due  distance,  over  the  fumes  of  a  brimstone  match. 

Some  recommend  putting  salt  upon  the  part  as  soon  as  the  accident  has  happened  ;  and 
probably  the  stain  may  come  out  in  the  washing.  Rubbing  on  the  stained  part  imme- 

diately soap  and  whiting  is  also  recommended ;  after  which  it  must  be  well  bleached  in 
the  air.    Some  stains  may  be  removed  by  sour  butter-milk. 

6586.  If  the  fruit  stains  have  been  long  in,  inb  the  part  on  each  side  with  yellow  soap  ; 
then  put  on  thick  starch  in  cold  water  and  rub  it  well  in  ;  hang  the  linen  in  the  air 
exposed  to  the  sun  for  three  or  four  days,  and  if  that  is  not  sufficient,  repeat  the  process. 

6587.  The  most  effectual  thing  for  removing  stains  of  all  hinds,  except  tliose  from  grease,  is 
the  bleaching  liquid.  This  is  sold  for  the  purpose  under  that  name,  but  as  the  price  is 
considerable,  we  shall  show  how  it  may  be  procured  at  a  cheaper  rate.  The  powder 
called  chloride  of  lime  (for  the  nature  of  which  see  "  Bleaching")  is  sold  and  may  be 
bought  for  6f/.  a  pound.  To  make  a  solution  in  water,  which  constitutes  the  bleaching 
liquid,  put  four  ounces  into  a  wide-mouthed  quart  bottle,  add  to  it  a  little  water,  and 
stir  this  together  with  a  stick  :  then  fill  the  bottle  nearly  full  with  water,  and  let  the  whole 
stand  together  corked  for  about  a  fortnight,  that  the  chloride  may  dissolve.  During  this 
time,  some  gas  will  be  disengaged,  and  to  prevent  this  driving  out  the  cork,  twice  a  day 
it  will  be  well  to  take  out  the  cork  for  an  instant  only;  and  it  is  to  be  noticed  that  the 
gas  has  an  extremely  ofiensive  suffocating  smell,  and  that  it  must  by  no  means  be  suf- 

fered to  get  into  the  lungs,  or  it  will  cause  excessive  coughing ;  though  when  diffused 
through  the  apartment  in  such  small  quantity  it  is  not  hurtful.  At  the  end  of  the  fort- 

night the  clear  solution  is  to  be  poured  off,  and  kept  in  a  well-corked  bottle,  with  paper 
wrapped  round  the  bottle,  in  a  dark  place,  for  light  or  air  injures  its  properties.  This 
solution,  or  bleaching  liquid,  when  diluted  with  water,  will  remove  any  stains  from  linen 
by  keeping  the  part  some  time  wetted  with  it :  but  it  has  no  effect  upon  grease  or  oil 

6588.  //neither  the  bleaching  liquid  nor  the  chloride  of  time  can  be  procured,  chlorine 
itself  may  be  formed  thus  ;  and  it  will  have  the  same  effect :  —  Into  a  large  tumbler  put 
one  drachm  of  black  oxide  of  manganese  finely  powdered;  this  may  be  had  at  most  of  the 

druggists' ;  add  to  it  three  drachms  of  comrnon  salt.  Pour  upon  this  mixture  two  drachms  of 
oil  of  vitriol ;  a  thick  greenish  vapour  will  immediately  appear,  which  is  the  chlorine  gas, 
set  loose  from  the  salt :  and  it  is  this  gas  that  has  the  peculiar  property  of  destroying 

colours,  and  consequently  of  removing  stains,  as  is  explained  under  "Bleaching."  The 
fabric  that  has  been  stained  must  now  be  wetted,  and  held  tight  over  the  top  of  the  tumbler 
that  it  may  come  in  contact  with  the  gas,  which  wiU  very  soon  cause  the  stain  to  disap- 

pear. But  this  can  only  answer  for  textures  that  are  white  ;  for  if  coloured  ones,  it  will 
remove  the  colour  together  with  the  stain,  in  which  the  remedy  would  be  as  bad  as  the 
evil.  It  is  necessary  to  observe,  that  whenever  the  bleaching  liquid  or  the  chlorine  gas  is 
applied,  the  linen  must  be  immediately  very  well  washed  and  rinsed  afterwards  ;  since  if 
this  should  be  neglected,  its  texture  would  be  rotted  or  much  weakened  ;  but  if  employed 
with  proper  precautions,  they  are  as  safe  as  soda  or  pearlash.  The  bleaching  liquid  is 
safer  than  the  chlorine  gas. 

6589.  An  extemporaneous  bleaching  liquid  may  be  thus  made:  — Put  a  few  grains  of  the 
chlorate  of  potash  (a  salt  kept  by  most  chemists  and  druggists)  into  a  tea-spoonful  of 
common  salt,  and  dilute  it  with  water. 

6590.  To  remove  mildew  from  linen. — Moisten  a  piece  of  soap,  and  rub  it  on  the  parts 
affected  Then  rub  over  the  parts  with  whitening  ;  lay  the  linen  on  the  grass,  and  from 
time  to  time,  as  it  becomes  dry,  wet  it  a  little. 

6591.  To  restore  the  nap  in  places  where  clothes  have  been  worn  thread-bare,  a  process 
may  be  occasionally  resorted  to,  which  is  employed  by  dealers  in  old  clothes.  They 
soak  the  cloth  in  cold  water  for  half  an  hour,  and  then  having  laid  it  upon  a  smooth 

board  they  raise  the  nap  by  rubbing  it  with  a  thistle  called  a  teazle  used  by  manufac- 
turers of  cloth.    The  nap  is  then  brushed  in  one  direction  to  lay  it. 

•6592.  To  raise  the  pile  of  velvet  when  pressed  r/or/'w.— Warm  a  smoothing  iron  moder- 
ately, and  cover  it  with  a  wet  cloth,  and  hold  it  under  the  velvet ;  the  steam  or  vapour 

rising  from  the  heated  cloth  will  penetrate  through  the  velvet,  and  enable  a  rush  whisk  to 
rflrisc  the  pile. 

6593.  To  sulphtr  silks,  wonllcns,  straw  bonnets,  ̂ c— The  fimies  of  sulphur,  consisting  of 

the  sulphureous  acid  gas,  have  a  powerful  effect  in  destroying  colour ;  and  are  therefore 
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much  employed  in  whitening  various  substances.  The  way  of  managing  it  is  as  follows  ; 
— Provide  a  large  box  or  cask  to  hang  the  clothes  in,  and  on  the  bottom  of  the  box  place 
a  small  chafing-dish  with  some  lighted  charcoal ;  upon  this  strew  some  brimstone,  and 
cover  up  the  box  close,  leaving  the  things  to  hang  for  several  hours. 

6.594.  To  dean  tvhite,  broivn,  or  fawn-coloured  fealhers. — Dissolve  some  fine  white  soap 
in  boiling  soft  water,  and  add  a  small  bit  of  pearlash.  When  the  water  is  just  cold 
enough  for  the  hand  to  bear  it,  pass  the  feathers  several  times  through  it,  squeezing  them 
gently  with  the  hand.  Repeat  the  same  process  with  a  weaker  solution  of  soap,  and  then 
rinse  the  feathers  in  cold  water,  beating  across  the  left  hand  for  about  ten  minutes  to  ex- 

pel the  water  ;  when  they  are  nearly  dry  draw  each  fibre  or  flue  over  the  edge  of  a  small 
blunt  knife,  turning  it  round  in  the  direction  you  want  the  curl  to  go  ;  then,  if  the  feather 
is  to  be  flat,  put  it  between  the  leaves  of  a  book  to  press  it. 

6595.  Black  feathers  may  be  cleaned  with  water  and  some  gall ;  proceeding  as  with 
the  last. 

6596.  Wash  leather  gloves,  as  their  name  implies,  may  be  easily  washed  with  soap  and 
water ;  when  nearly  dry,  the  fingers  should  be  stretched  with  a  piece  of  wood. 

6597.  White  and  coloured  kid  gloves  are  more  difiicult  to  clean  ;  but  it  is  said  they 
may  be  cleaned  perfectly  by  laying  them  on  a  clean  towel,  rubbing  them  with  a  piece  of 
flannel  dipped  in  a  hot  strong  lather  of  white  soap  till  the  dirt  is  removed,  using  as  little 
water  as  possible.  Hang  them  up  at  a  distance  from  the  fire  to  dry  gradually  and  after 
they  are  quite  dry,  pull  out  the  shrivels  and  stretch  them  on  the  hand. 

BOOK  XXIII. 

CARRIAGES. 

CHAP.  I. 

mSTOEY  OF  CAKRIAGES. 

6598.  No  nation,  entirely  in  a  savage  state,  is  possessed  of  any  vehicle  such  as  we 
denominate  a  carriage;  ancf  mankind  must  have  advanced  somewhat  considerably  in 
civilisation  before  they  subjected  animals  so  far  as  to  domesticate  them  for  the  purpose  of 
drawing  wheel  carriages.  The  Esquimaux  have  trained  dogs  to  draw  their  sledges,  and 
the  North  American  Indians  use  horses  for  riding,  an  art  introduced  by  the  Spaniards. 
Uesides  these,  asses,  mules,  lamas,  camels,  dromedaries,  elephants,  and  even  the  bull  and 
cow,  have  been  used  in  various  countries  for  draught,  though  the  origin  of  their  substi- 

tution for  human  power  cannot  be  traced.  Of  these,  the  horse,  the  ass,  and  the  mule  are 
found  the  most  generally  useful ;  the  camel  and  dromedary  are  preferred  by  the  Arabian 
only  when  he  crosses  the  sandy  desert,  on  account  of  their  being  able  to  subsist  long 
without  drink.  Among  the  Indians  of  Peru,  the  lama  is  the  common  beast  of  burden ; 
and  in  other  countries,  as  Iceland,  the  horse  is  the  sole  means  of  conveyance  from  place 
to  place,  and  to  carry  provisions  and  merchandise. 

In  crossing  steep  and  rocky  mountains,  impracticable  for  carriages  or  even  for 
horses  or  mules,  such  as  parts  of  the  Andes  of  America,  travellers  are  carried  in  a  chair 
on  men's  backs ;  in  China,  one  of  the  best  modes  of  travelling  is  in  a  sedan  carried  by two  men  on  elastic  poles,  connected  at  the  ends ;  and  the  same  method  is  used  in  some 
parts  of  Brazil.  In  India,  the  palanquin  is  a  more  luxurious  kind  of  conveyance  of  the same  class. 

6599.  The  awimt  litter,  fig.  837.,  was  a  kmd  of  vehicle  borne  by  men  upon  shafts  in 
the  manner  of  the  palanquin.  It  was 
much  used  among  the  Romans  ;  and 
Pliny  calls  it  the  traveller's  chamber,  the 
name  lectica  having  probably  been  de- 

rived from  lectus,  a  bed,  there  being  usu- 
ally a  pillow  and  a  quilt  within.  In  the 

time  of  Tiberius,  these  were  in  common 
use,  as  we  learn  from  Seneca.  The 

litter  was  also  sometimes  conveyed  by  horses  ;  and  the  horse  litter,  which  was  intro-> 
duced  into  Rome  from  Bithynia,  was  first  brought  to  this  country  by  the  Normans ;  it 
is  still  used  by  the  Pope  on  certain  state  occasions,  and  also  by  travellers  in  the  moun- 

tain passes  in  SicUy,  Spain,  and  Portugal.    For  several  reigns  succeeding  the  Norman 
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Conquest,  these  were  the  only  carriages  employed  in  England  for  travelling  by  opulent 
persons ;  and  this  vehicle  was  used  as  a  conveyance  even  long  after  tlie  introduction  of 
coaches,  being  the  easiest,  and  giving  least  fatigue  of  any  then  known.  The  mother  of 

Charles  I.'s  queen  entered  London  in  a  litter  after  having  travelled  from  Warwick  in  a coach. 
6600.  Previous  to  the  invention  of  wheels,  the  sledyc  was  no  doubt  long  in  use.  The 

facility  with  which  a  log  of  wood  can  be  dragged  would  suggest  the  idea ;  and  in  north- 
ern countries  the  sledge  is  constantly  employed  in  the  present  day  when  the  ground  is 

covered  with  frozen  snow.  In  Madeira,  the  heavy  pipes  of  wine  are  drawn  on  sledges 
from  the  mountain  vineyards  to  the  coast,  and  a  person  accompanies  them  to  wet  the  bare 
rocks  with  a  mop  to  diminish  the  friction.  A  similar  instance  is  the  sledge  loaded  with 
barrels  employed  by  the  London  brewers,  and  drawn  by  a  single  horse.  In  Wales, 
sledges  are  used  to  draw  hay  and  corn  ;  but  in  all  sledges  on  dry  ground  the  friction  is 
considerable. 

6601.  Wheel  carriages  are  of  great  antiquity,  being  mentioned  in  the  history  of  Joseph 
when  among  the  Egyptians  ;  and  drawings  from  ancient  representations  of  Egyptian 
chariots  have  lately  been  published.  Indeed,  the  discovery  of  the  wheel  could  not  be 
long  after  the  practice  of  moving  logs  or  trunks  of  trees  by  means  of  the  lever.  Heavy 
stones  were  likewise  moved  in  ancient  times  upon  rollers. 

The  first  wheels  were  probably  solid  cylin- 
ders {fig.  838.),  which  would  aftei-wards  be 

lightened  by  connecting  together  by  a  beam  or 
axle  two  slices  cut  off  a  tree  ;  and  two  poles 
joined  by  cross  pieces  laid  upon  this  axle  would 
form  the  simplest  carriage.  The  next  im- 

provement would  be  rounding  the  axle  {fig.  839. 
a),  and  making  the  solid  wheels  revolve  upon  them,  and  a  frame  of  wood-work  with  a 

handle  to  draw  it  by  was  probably  the  first 
wheel  carriage.  Nearly  such  a  vehicle  may  still 
be  seen  in  the  hands  of  the  modern  mason.  The 
antique  car  used  in  war  by  the  Egyptians  and 
Greeks  was  equally  simple  ;  the  wheels  were 
small,  but  perforated  to  give  them  lightness  {b, 
fig.  839.),  the  warrior  standing  in  the  carriage. 
A  box  or  basket  placed  upon  the  axle  makes 
the  rude  cart ;  and  the  construction  of  the 

■  i  wheels  in  the  present  mode,  of  naves,  spokes, 
and  felloes,  is  another  advance  towards  perfec- 

tion, which  not  only  admits  of  their  being  of 

larger  size,  but  causes  them  to  be  more  dui-able,  by  a  metal  band  all  round  the  circum- ference. 
But  two-wheeled  carriages  would  be  found  inconvenient  for  moving  heavy  loads, 

because  part  of  the  load  must  be  supported  by  the  power  employed  for  the  draught, 
whether  men  or  animals.  This  would  give  rise  to  the  use  of  four  wheels,  by  which  the 
whole  weight  would  be  on  the  carriage,  and  the  power  of  draught  only  required  ;  with 
this  view,  at  first,  no  doubt,  all  the  wheels  were  of  equal  size,  like  those  on  our  railroads, 
and  such  was,  probably,  long  the  construction  of  four-wheeled  carriages. 

6602.  Though  Bcchmann,  in  his  History  of  Liventions,  has  taken  considerable  pains  to 

prove  that  covered  carriages  for  travelling  and  pleasure,  under  different  forms  and  deno- 
minations, were  used  among  the  principal  nations  of  antiquity,  yet  the  earliest  mention  of 

them  in  modern  Europe  is  towards  the  end  of  the  thirteenth  century.  During  the  feudal 
times,  it  was  the  fashion  for  the  lord  to  appear  on  his  courser,  and  the  fine  dames  sat 
gracefully  upon  their  palfreys ;  but  when  Charles  of  Anjou  entered  Normandy,  his  queen 

appeared  in  a  caretta  highly  ornamented  with  velvet  and  gold.  The  French  charette  M-as 
the  same  kind  of  ornamented  and  covered  cart ;  it  is  mentioned  by  Chaucer  as  having 
been  introduced  into  England,  and  probably  it  had  no  springs.  Various  contrivances  of 
this  kind  appear  to  have  been  employed  either  for  invalids  or  as  a  luxury,  althougli  the 
accounts  of  them  are  extremely  imperfect.  Hungary  is  the  reputed  birth-place  of  the 
proper  coacli,  and  according  to  some  received  its  appellation  from  Kof.icc,  an  Hungarian 
village,  where  it  was  first  invented.  In  1294,  Philip  the  Fair  forbad  the  use  of  these 
vehicles  to  citizen's  wives ;  and  in  the  reign  of  Edward  III.  of  England,  although  they 
were  not  uncommon,  it  was  long  considered  as  effeminate  to  ride  in  a  coach.  Various 
kinds  of  vehicles  no  longer  known  were,  however,  used  formerly  in  this  country  by  the 
middle  classes  ;  and  at  tournaments  they  were  objects  of  great  display. 

6603.  About  the  bcqinninq  of  the  si.vlecnth  century,  coaches  became  extremely  numerous 

among  the  nobility  on'  the  Continent,  and  frequently  consisted  of  a  carriage  having  pillars 
supporting  a  canopy  with  curtains,  to  which  ultimately  glass  succeeded.    Stowe  informs 
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us  that  coaches  were  not  used  in  England  till  1555,  -when  the  first  was  made  for  the  Earl 
of  Rutland;  and  in  1564  one  was  constructed  for  Queen  Mary.  Queen  Elizabeth  had 
been  on  the  throne  seven  years  before  she  had  a  coach,  but  she  used  frequently  to  travel 
in  one  during  her  progresses ;  before  that  time,  she  used  frequently  to  ride  behind  her 
lord  chamberlain  on  horseback.   Since  that  time  coaches  have  been  in  constant  use. 

660-4.  Mr.  Adam,  in  his  interesting  work  on  Wheel  Carriages,  has  described  a  vehicle 
contrived  in  France  in  the  reign  of  Louis  XIII.,  and  brought  into  general  use  in  Paris. 
It  was  named  a  brmtette,  or  roulette,  and  was  in  the  form  of  a  sedan  chair,  placed  or  sus- 

pended between  two  large  wheels,  in  such  a  manner  that  the  bottom  of  the  body  was 
within  a  foot  of  the  ground,  and  it  was  drawn  by  two  men.  This  mode  of  hanging  the 
carriage  may  have  partly  suggested  the  form  of  our  present  hackney  cabs. 

6605.  About  1624,  sedan,  chairs  were  introduced  into  England  by  Sir  S.  Buncombe,  who 
was  a  great  traveller,  and  had  seen  them  at  Sedan  ;  these  were  long  a  rival  to  coaches. 

6606.  The  addition  of  springs  to  carriages,  with  a  view  to  prevent  the  jolting  which 
occurs  in  passing  over  rough  roads,  is,  comparatively,  a  late  improvement.  Before  steel 
springs  were  invented  for  this  purpose,  the  bodies  of  the  four-wheeled  carriages  of 
Europe  for  travelling  were  suspended  by  long  ropes  or  thongs  placed  beneath,  which  were 
fixed  to  the  frame  with  wheels  ;  and  the  seats  were  suspended  on  straps,  somewhat  in  the 

manner  in  which  we  still  see  occasionally  light  butchers'  carts  in  the  country  parts  of 
England.  In  countries  where  the  roads  are  very  bad,  springs  can  scarcely  be  used,  being 
liable  to  break,  and  repairing  them  on  the  spot  being  generally  impossible  ;  but  the  incon- 

venience of  the  necessarily  long  leathern  straps  by  which  the  bodies  were  hung  would 
naturally  lead  in  time  to  interposing  some  kind  of  spring  between  the  body  and  the 
carriage  to  break  the  concussion,  and  elastic  wood  was  first  resorted  to.  This  was  applied 
in  various  ways,  until  the  superiority  of  springs  made  of  steel  became  evident,  and  the 
improvements  in  roads  permitted  their  adoption. 

CHAP.  n. 

CONSTRUCTION  OF  FOUK-WHEELED  CARRIAGES. 

6607.  TTie  construction  of  modem  carriages  is  far  from  being  simple  or  obvious  to  persons 
in  general  who  have  not  paid  particular  attention  to  them  ;  indeed,  we  believe  that  few 
persons  will  be  found,  even  among  those  who  keep  carriages,  who  have  correct  ideas 
respecting  their  construction  and  mode  of  action;  as,  for  example,  in  what  manner 
a  four-wheeled  vehicle  is  enabled  to  turn.  On  this  account,  and  likewise  because 
this  interesting  subject  has  not  hitherto  been  treated  of  satisfactorily  in  any  popular  work, 
we  have  considered  it  desirable  to  explain  the  leading  principles  on  which  wheel  carriages 
in  general  are  constructed,  a  branch  of  knowledge  highly  useful  to  all  who  have  to 
choose  such  vehicles  for  their  own  use  ;  and  we  shall  likewise  point  out  the  distinctions 
between  the  various  carriages  at  present  in  fashion,  but  confining  ourselves  to  those  used 
for  pleasure  and  convenience,  and  drawn  by  horses,  omitting  steam  carriages  and  all 
vehicles  for  transporting  goods,  as  carts,  waggons,  &c. 

6608.  Less  than  half  a  century  ago,  the  variety  of  carriages  was  very  limited ;  but  these 
have  multiplied  so  much  of  late  years,  that  an  enumeration,  or  even  a  distinct  classifi- 

cation of  them,  has  become  difiicult.  Besides  our  native  constructions,  a  few  foreign 
kinds  have  been  introduced,  which  have  been  submitted  to  the  alterations  of  our  coach- 
makers  to  adapt  them  the  better  to  English  habits.  As  it  is  now  the  custom  much  to  con- 

sult the  particular  wishes  and  tastes  of  the  possessors,  coach-builders  have  departed  from  the 
trammels  of  ancient  forms,  and  are  continually  producing  new  varieties,  which  cannot  be 
easily  classed ;  and  the  former  names  having  been  still  in  a  great  measure  retained  with 
some  modification,  great  confusion  has  taken  place  in  the  nomenclature  of  carriages. 
Among  those  which  have  been  so  remarkably  altered,  the  phaetons  may  be  cited  as  an 
example,  and  carriages  termed  phaetons  are  exceedingly  unlike  each  other.  This  is 
endeavoured  to  be  corrected  by  some  addition  to  the  name,  as  cab  phaeton,  britzschka 
phaeton,  &c. ;  but  it  would  be  impossible  to  lay  down  any  rule  by  which  an  inexperienced 
person  could  name  or  class  the  difierent  carriages  now  in  use.  In  some  cases,  the  new 
carriage  has  been  named  after  the  inventor,  as  the  Tilbury  and  Stanhope. 

6609.  Carriages  are  divided  into  four-wheeled  and  two-wheeled,  each  of  which  forms  a 
class  that  requires  to  be  considered  separately ;  and  although  the  latter  is  the  simplest, 
yet  we  prefer  commencing  with  the  first,  as  containing  the  greatest  number  of  parts, 
many  of  which  are  common  to  both  classes.  ' 

6610.  The  most  simple  kind  of  four-wheeled  carriage  is  that  which  was  probably  of  the 
original  construction  ;  a  large  open  hex,  or  a  covered  chamber  placed  upon  two  fixed 
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axles,  having  wheels  on  each  end,  in  a  similar  manner  to  some  of  those  first  used  on  the railroads  (Jiy.  840.).  But  the  construction  at  present  of  carriages  for  pleasure,  which  are drawn  by  horses,  is  much  more  complicated ;  and  to  explain  the origin  and  nature  of  their  structure  requires  that  we  should 
enter  into  some  previous  details.  When  four-wheeled  carriages 

/ 

.J^xC^-^^zfTvz^ZZ  ^^^^  ̂ ^^^  ̂ ^'^^  simple  form  we  have  mentioned,  it 
 .V-4==^^^^^   would  be  found  that  they  would  go  perfectly  well  upon  straight 
v«:  roads,  or  where  there  was  very  little  bend  ;  but  that  it  would 

be  difficult  to  make  them  turn  in  a  confined  space,  because,  while  turning,  both  axles 
being  fixed,  the  fore  wheels  would  partly  drag  along  the  ground,  instead  of  revolving like  the  hind  wheels.  This  inconvenience  is  now  obviated  by  a  very  ingenious  con- trivance, which  is  adopted  in  all  four-wheeled  vehicles. 

6611.  Although,  in  covinwn  language,  the  term  carriage  is  applied  to  the  whole  vehicle,  yet, 
among  coach-makers,  it  is  more  limited  in  its  application  ;  according  to  them,  the  vehicle consists  of  two  parts,  the  body,  and  the  carriage ;  the  first  being  the  receptacle  for  the 
passengers,  and  the  second  the  system  of  frame-work  with  the  wheels,  to  which  the  body 
is  fixed  or  suspended.  The  carriage  part  is  also  divided  into  two,  called  the  upper  and 
u?ider  carriage,  these  being  separate  and  distinct  framings.  The  upper  carriage  or framing,  remains  either  attached  to  the  body,  a  a  (see  fig.  841.,  which  represents  the  under 

side),  or  at  least  always  remains  in  the  same  relative 
position  with  respect  to  it,  and  it  contains  the  hind 
axle  with  its  two  wheels,  b  b.  But  the  under  carriage 
or  framing,  which  contains  the  axle  w  ith  the  fore  wheels, 
c  c,  is  so  contrived  that  it  is  movable  on  a  centre,  d, 

i  ^f^-  ■      ■  into  oblique  positions,  the  use  of  which  is,  that  being 

/  y  '  "  by  its  movable  property  always  at  right  angles  to  the Fis-  direction  of  the  road,  represented  by  the  dotted  lines, 
its  wheels  can  revolve  instead  of  dragging  along  the 
ground,  as  they  must  have  done  if  fixed  to  the  body  like 

the  hind  ones.  Thus  though  both  axles  are  parallel  while  moving  forward  in  a  straight 
line,  they  are  no  longer  so  while  the  carriage  is  turning.  The  fore  wheels  may  be  con- 

sidered as  the  conductor  of  the  carriage,  and  their  axle  is  turned  by  means  of  a  long 
horizontal  lever  attached  to  it,  called  the  pole,  passing  between  the  horses.  This  taming 
of  the  fore  axle  is  termed  "  locking." 

If  the  body  be  considered  as  a  large  open  box,  having  the  hind  axle  fixed  on  the  under 
side,  and  the  fore  axle  turning  on  a  pin  in  its  centre,  we  shall  have  the  construction  of 
the  ordinary  four-wheeled  carts,  and  perhaps  of  the  most  ancient  carriages.  But  the 
introduction  of  the  present  manner  of  hanging  the  body  by  straps  or  braces,  to  lessen  the 
concussion  from  rough  roads,  caused  the  carriage  part  to  be  detached  from  the  body,  and 
the  hind  and  fore  axles,  with  their  wheels,  to  be  connected  together,  not  by  the  body,  but 
by  a  separate  long  piece  of  wood  or  iron,  d  e,  called  the  pe7-ch  of  the  carriage.  The  under 
carriage  turns  upon  a  pin,  called  the  perch  bolt,  passing  through  it  and  the  perch,  thus  con- 

necting them  together,  while  the  perch  is  fixed  immovably  to  the  hind  axle.  The  two 
axles  with  the  perch  now  become  the  proper  carriage  part,  and,  if  detached  from  the  body, 
may  be  drawn  together  alone  by  the  horses,  as  may  be  frequently  seen  when  repairs  or 
alterations  are  being  made,  and  in  breaks  for  horses.  This  construction,  however,  of  au 
upper  and  an  under  carriage,  though  productive  of  so  much  advantage  in  turning,  has 
given  rise  also  to  some  imperfections.  It  is  obvious  that  if  the  body  be  as  long  as  the 
distance  between  the  axles,  when  the  fore  axle  is  turned  into  an  oblique  position,  it  will 
come  into  contact  with  it,  and  be  prevented  from  moving  farther  round,  except  the  body 
be  placed  so  high  that  all  the  wheels  may  pass  beneath  it :  but  this  great  elevation  of  the 
centre  of  gravity  would  be  unsafe  and  inconvenient,  and  has  led  to  making  the  fore 
wheels  smaller  than  the  hind  ones,  that  they  alone  may  pass  beneath  the  body  in  turning; 
or  that  the  body  should  be  modified  so  that  the  fore  wheels  shall  not  interfere  with  it, 
which  is  sometimes  effected  by  cutting  away  a  portion  of  the  front  under  part,  called  by 

the  coach-makers,  technically,  a  "  step  piece."  These  considerations  have  been  the  occa- 
sion of  the  custom  that  has  long  been  universal,  of  making  the  fore  and  hind  wheels  of 

carriages  of  different  sizes;  and  some  have  erroneously  imagined  that  a  mechanical 
advantage  has  been  thus  obtained ;  whereas,  on  the  contrary,  the  fore  wheels,  being 
smaller  than  the  hind  ones,  lose  somewhat  of  leverage,  and,  besides  being  obliged  to  make 
more  revolutions  in  the  same  time  than  the  hind  ones,  have  increased  friction,  and  wear 
out  sooner :  but,  notwithstanding  these  defects,  the  great  accommodation  in  turning  has 
caused  the  practice  to  be  continued. 

6612.  Having  now  given  the  simplest  ideaof  the  principles  hyrchich  a  modern  four-wheeled 
carriage  is  enabled  tn  turn  easily,  and  which  is  essential  to  its  perfection,  we  shall  proceed 
to  describe  the  actual  structure  of  the  carriage  of  a  coach,  as  this  will  enable  the  reader 
to  understand  more  clearly  that  of  any  other  travelling  wheel  vehicle. 
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drawn  in  full  lines,  and  the  under  carriage  in  dotted  lines.  For  the  convenience  of  refer- 
ence, the  same  letters  are  attached  to  the  corresponding  parts  in  all  the  figures  842,  843, 

844,  845. 

To  begin  -with  the  plan  of  the  upper  carriage  :  a  6  is  the  perch,  which,  as  seen  in  the 
elevation,      845,,  is  of  the  curved  kind.  It  is  framed  into  a  cross  piece,  c,  called  the  fore 
transom,  in  the  fore  part,  and  into  another  cross  piece,  d,  called  the  hind  axle  bed,  which  is 

:  a  strong  piece  of  wood,  in  the  under  side  of  which  the  hind  axle  of  iron  is  bedded,  carry- 
:  ing  the  hind  wheels,  g  and  h,  fig.  842.    To  complete  the  description  of  the  hind  part  of 
t  the  carriage,  we  may  point  out  another  cross  piece,  /,  called  the  hind  transom,  or  hind 
spring  bar,  connected  with  the  hind  axle  bed,  d,  by  short  pieces,  i  and  k,fig.  842.,  called 

1  niinters.    Two  curved  spreading  pieces,  I  and  m,  called  wings,  cross  these  and  are  fixed  to 
I  the  perch.    In  the  fore  part  of  the  upper  carriage,  besides  the  fore  transom,  c,  already 
1  mentioned,  there  is  another  cross  piece,  e,  called  the  horn  bar,  connected  with  the  fore 
t  transom  by  short  pieces.    To  comprehend  the  under  carriage,  the  reader  must  imagine  a 
•  very  strong  piece  of  timber  lying  beneath  the  fore  transom  and  the  perch,  the  ends  of 
■  -which  are  seen  projecting  in  dotted  lines  beyond,  carrying  the  fore  wheels  o  and  p, 
■  fiij.  842.,  but  which  appears  distinctly  in  fig.  845.,  where  it  is  marked  n,  and  also  in  an 
'  oblique  position,  843.  and  844.,  which  represent  the  fore  axle  in  the  act  of  turning. 
An  iron  pin,  called  the  perch  boll,  passes  down  through  the  fore  transom  and  the  fore 

;  axle  bed,  thus  connecting  together  the  under  and  upper  carriages,  and  enabling  the  fore 
;  axle  to  turn  on  it  as  a  centre,  as  is  represented  in  figs.  843.  and  844.,  which  is  the  con- 
1  trivance  to  make  the  carriage  turn  already  spoken  of.  To  render  the  nature  of  the  under 
■  carriage  more  evident,  it  is  represented,  not  only  in  the  dotted  lines  in  figs.  842.  and  844., 
t  but  by  itself,  and  without  the  upper  one,  in  fig.  843. 

To  enable  the  horses  to  turn  the  fore  axle,  c,  two  curved  pieces,  q  and  r,  called /nfc/ic/s, 

;  are  framed  into  the  fore  axle  bed,  and  are  united  together  at  s,  called  the  chops  g/"  the 
)futchel,  between  which  the  pole,  t,  that  passes  between  the  horses,  is  inserted :  u  and  v, 4  B  2 
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fig.  842.,  is  the  splinter  bar,  fixed  upon  the  futehels,  to  the  roller  bolts  of  which  the  traces are  attached,  to  draw  the  carriage  by. 
If  the  reader  will  now  refer  to  fig.  846.,  he  will  see  a  perspective  view  of  the  fore  part of  the  upper  and  under  carriage,  in  which  the  names  of  the  different  timbers  are  written 

on  them  to  render  the  subject  clearer.  Fig.  847.  represents  a  view  of  the  framing  of  the fore  part  of  the  carriage  by  itself.  In  figs.  846.  and  847.  the  place  of  the  perch  bolt  is marked  by  a  small  circle,  x,  in  the  middle  of  the  upper  side  of  the  fore  transom  and  of  the 
fore  axle  bed,  it  being  this  pin  that  connects  the  under  with  the  upper  carriage,  as  above stated,  and  by  which  one  turns  on  the  other. 

It  remains  now  to  explain  the  circles  seen  in  fi^s.  842,  843,  844,  845,  846.    To  keep 

the  upper  and  under  carriages  more  steady  in  turning  them,  if  there  was  only  the 
perch  bolt  to  depend  upon,  and  to  give  a  greater  bearing  to  the  upper  one,  a  circle  of  iron, 
or  rather  an  annular  plate,  called  the  ivhcel  plate,  is  fixed  on  the  under  side  of  the  fore 
transom,  and,  of  course,  between  it  and  the  fore  axle  bed ;  and,  to  bring  its  bearing  to  the 
futehels,  short  pieces  of  wood,  being  portions  of  circles,  are  placed  under  it  sAy  and  z, 
fig.  847.,  of  which  y,  fig.  847.,  is  called  the  sway  bar,  and  z  the  felloe  piece.  The  edge 
only  of  the  wheel  plate  can  be  seen  as  a  thick  black  line  in  figs.  846.  and  847.,  because 
the  upper  side  of  the  plate  is  protected  by  a  circle  of  wood.  It  may  be  observed  that  this 
wheel  plate,  being  attached  only  to  the  fore  transom,  which  is  a  part  of  the  upper  car- 

riage, remains  always  fixed,  the  under  carriage  turning  against  it.  c  and  d,figs.  846.  and 
847.,  are  the  axle-tree  arms  on  which  the  wheels  revolve.  Having  thus  explained  so 
minutely  the  various  pieces  of  the  fore  part  of  the  upper  and  under  carriages  on  figs.  846. 
and  847.,  it  will  be  unnecessary  to  go  over  the  ground  again  by  a  reference  to  tlie  wheel 
plate  in  figs.  842,  843,  844,  845.  In  fig.  845.  the  springs  are  represented,  jo  and  x,  from 
which  the  carriage  is  suspended,  as  in  the  complete  representation  of  a  coach,  fig.  854. 
The  construction  we  have  just  described  may  be  seen  in  almost  every  private  and  hackney 
coach  ;  and  the  reader  who  wishes  to  have  a  perfectly  clear  idea  of  the  subject  will  do 
well  to  follow  our  description  by  an  actual  examination  of  one  of  these  carriages  :  but 
it  must  be  stated,  that  to  render  the  wood-cuts  simpler  and  more  easy  to  be  understood, 
we  have  purposely  omitted  all  the  ornaments  with  which  the  various  timbers  are  usually 
decorated. 

6614.  Springs  of  carriages.  —  Having  now  explained  the  construction  of  the  carriage 
part  of  a  coach  and  other  four-wheeled  vehicles  of  the  first  class,  the  next  subject  that 
demands  our  attention  is  the  manner  in  which  the  body,  or  place  for  the  passengers,  is 
connected  with  it.    The  most  ancient  wheel  carriages  were  without  springs  or  any  other 

c 
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method  of  lessening  the  jarring  produced  by  rapid  motion  o-ver  rough  roads,  -which  in  the 
antique  cars,  as  represented  in  bas-reliefs,  appeared  to  be  so  considerable,  that  the  drivers 
were  obliged  to  stand  upright,  to  enjoy  the  benefit  derived  from  the  elasticity  of  their 
muscles.  The  simplest,  and  probably  the  first  method  of  affording  ease,  was  to  suspend 
the  seat  by  straps  or  lashings.  The  next  improvement  would  be  the  separation  of  the 
sitting  part  from  the  frame  carrying  the  wheels  and  axles,  and  the  supporting  of  the 
former  by  long  ropes  or  straps  stretched  beneath  it,  and  fixed  to  uprights  rising  from  the 
frame,  a  construction  borrowed  doubtless  from  the  horse-litter.  The  four-wheeled  car- 

riages of  Europe,  used  for  state  purposes,  were  constructed  upon  this  plan ;  and  their 
great  weight  and  slow  movement  prevented  any  violent  concussion.  Many  of  the  stage- 

coaches of  France  are  suspended  on  the  same  principle,  as  well  as  many  of  the  carriages 
in  Canada.  In  countries  where  the  roads  are  very  bad,  the  use  of  springs  is  scarcely 
admissible,  as  they  are  then  very  liable  to  be  broken.  In  these  cases  considerable  weight 
is  useful  to  prevent  the  vibration  from  side  to  side.  Elastic  substances,  to  prevent  the 

concussion,  are  an  improvement  on  suspension  only.  "Wooden  springs  were  first  used, suggested,  no  doubt,  by  the  elasticity  of  the  bow ;  and  some  of  these  were  in  use  not  long 
since.  Steel  was  next  employed  for  a  spring,  and  at  first  it  consisted  of  one  piece  only, 
tapering ;  but  afterwards  several  laminis  of  steel  plates  bound  together,  as  at  present, 
were  found  to  be  better,  as  being  less  liable  to  be  broken. 

6615.  The  method  of  connecting  the  body  with  the  carriage  part  forms  one  of  the  most 
important  distinctions  in  carriages,  and  much  of  the  ease  of  the  passengers  depends  upon 
the  particular  manner  of  effecting  it.  It  is  either  now  suspended  by  strong  leathern  braces 
attached  to  springs  rising  from  the  carriage  part,  in  the  manner  of  the  coach,  fg.  854.,  or, 
without  any  suspending  traces,  it  is  placed  vpon  the  carriage  part,  springs  of  some  kiiid 
intervening  between  this  and  the  axles,  as  in  the  phaeton,  858. 

In  the  carriages  that  have  the  bodies  suspended  by  braces  and  springs  there  are  some- 
t  times,  likewise,  other  springs  beneath  the  carriage  part  resting  on  the  axles.  In  the  latter 
case  the  vehicles  are  termed  under-spring  carriages;  and  these  are  the  easiest  of  all  for 

i  the  passengers. 
6616.  It  is  necessary  that  we  give  a  technical  description  of  the  various  kinds  of  springs 

now  constantly  employed  to  diminish  the  jarring  or  jolting  occasioned  by  obstacles  on  roads. 
6617.  Single  elbow  springs,  fig.  848.,  are  nearly  straight,  being  only  very  slightly  curved, 

^___=g<'  and  consisting  of  several  plates  of  steel  laid  upon  each  other,  and  each 
'  F  -  ̂^^^^^^      shorter  than  the  others,  so  that  the  whole  tapers  from  one  end  to  the Fig.SiS.         other,  the  largest  plate  being  the  thickest.    The  several  plates  are 

kkept  together  by  hoops  or  clips. 
6618.  TTie  double  elbow  spring,  fig.  849.,  is  the  single  elbow  spring  repeated  right  and 

=-o  left.  Examples  of  it  may  be  seen  in  the  modern  phaeton. 
Tilbury,  Dennet,  Stanhope,  and  in  most  two-wheeled 

fig. 840.  carriages,  where  it  is  fixed  across  the  axle  at  right  angles, 
lit  is  also  used  in  the  omnibus  and  stage-coach. 

When  the  weight  leans  upon  the  spring  by  means  of  curved  pieces  of  iron  called  loops, 
fig.  850.,  which  are  connected  with  the  springs  by 
shackles,  b,  b,  it  is  called  the  grasshopper  spring,  and 
is  used  in  the  Dennet  and  light  carts.    The  longer 

Fig.  850.  "      the  springs  are,  the  more  elastic  and  easy  in  the motion. 

6619.  Double-curved  springs,  called  S  springs,  were  formerly  the  principal  springs  to 
which  the  bodies  of  four-wheeled  carriages  were  hung  by  suspension  braces  ;  see  fig.  854, 
n  the  coach :  but  they  are  now  scarcely  ever  used,  being  superseded  by  the  spring  described caext 

6620.  C  springs,  fig.  851.,  are  now  universally  employed  for  suspending  the  bodies  of 
carriages  with  perches,  as  may  be  seen  in  the  cuts  of  the  coach,  fig. 
854.,  chariot, 856.,  &c.  One  great  advantage  of  this  form  over 
the  S  spring  is,  that  the  leathern  brace  is  stretched  round  the  back 
of  it,  and  can  be  tightened  by  means  of  a  small  iron  axle  and 
notched  wheel  called  a  jack,  a:  this  is  rendered  necessary  occasion- 

ally, because  the  weight  of  the  body  gradually  stretches  the  braces, 
causing  the  body  to  sink  down  nearer  to  the  ground.  Accidents 
from  breaking  rarely  occur  in  C  springs,  though  they  are  frequent 
in  double  elbow  and  elliptic  springs.  The  C  springs,  also,  from 
their  long  braces,  yield  a  universal  motion  before,  behind,  down- 

'f.vard8,  and  sideways,  and  therefore  are  the  easiest  for  the  rider  though  not  for  the  horse, 
■  whereas  elbow  and  elliptic  springs  are  confined  to  vertical  action,  which  is  less  easy. 6621.  Elliptic  springs,  fig.  852.,  are  those  most  commonly  now  used  in  modern  light 
•arriagos  witliout  perches.  They  consist  of  two  curved  springs  placed  on  each  other  with 
lie  concave  surfaces  opposite,  and  connected  together  at  the  ends,  forming  nearly  the 
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figure  of  an  ellipsis.    They  are  placed  on  the  axle-trees  at  right  angles,  and  the  weight of  the  hody  bears  upon  the  upper  spring.  Examples 
of  these  may  be  seen  in  all  the  four-wheeled  carriages 
without  perches.  They  are  less  easy  than  the  C  springs 
with  braces;  but,  through  the  great  improvement  of 
roads  and  pavements,  they  are  not  much  inferior  in  this 

respect.    They  are  easier  than  the  double  elbow. 
6622.  When  under  springs  are  used  in  under-spring  carriages,  mentioned  above,  the 

most  usual  one  is  a  curved  spring  like  the  lower  part  of  the  elliptical ;  but,  instead  of 
■  another  curved  spring  being  placed  above  this,  there  is 

Fig.  853.  a  curved  iron,  Jig.  853.,  simply  called  a  dumb  stay,  be- 

^^^^^^^'^''^^J  cause  in  this  case  so  much  elasticity  is  not  required. Q  6623.  Combinations  of  several  of  the  above  springs  are 
employed  in  various  carriages,  and  receive  different  ap- 

pellations by  coach-makers.  Thus  when  four  elliptic  springs  are  used  in  a  four-wheeled 
carriage,  the  whole  is  termed  the  nut-cracker  springs.  Telegraph  springs  are  a  combination 
of  eight  springs  when  used  in  four-wheeled  carriages.  Two  of  these  are  placed  longi- 

tudinally on  the  framework  of  the  body,  and  two  transverse  ones  are  suspended  from  it 
by  shackles ;  on  the  latter  the  weight  rests,  and  thus  the  body  is  placed  two  removes 
from  the  concussion.  The  Stanhope  is  suspended  on  four  of  these  springs :  from  the 
small  space  they  occupy  they  are  constantly  used  in  stage-coaches ;  but  they  are  not  very 
easy  without  a  great  weight  on  them. 

6624.  The  springs  of  carriages  are  made  of  a  peculiar  kind  of  coarse  steel  prepared 
expressly,  and  having  little  carbon,  that  they  may  be  less  brittle.  Forging  coach-springs 
is  a  peculiar  branch  of  business.  Though  springs  are  kept  painted,  yet  they  are  liable  to 
decay  by  the  rain  forcing  its  way  between  the  plates,  rusting  the  inner  surfaces.  Mr. 
Adams  recommends  tinning  each  plate  before  putting  them  together.  Mr.  Adams  likewise 
observes,  that  a  difficulty  arises  in  adjusting  the  elasticity  of  springs  to  the  weight  of  the 
carriage  ;  for  if  springs  are  calculated  for  a  certain  weight,  say  six  persons,  and  only  three 
enter  the  carriage,  the  springs  will  be  foimd  too  hard,  and  with  more  weight  the  carriage 
would  be  easier.  Even  when  properly  adjusted,  light  carriages  are  not  so  easy  to  ride 
in  as  heavy  ones,  because  the  concussion  on  a  rough  road  takes  more  effect  on  a  light 
carriage,  in  causing  it  to  rebound,  than  it  does  on  a  heavy  one. 

CHAP.  m. 

DESCBIPTION  OF  THE  FOUR-WHEELED  CARRIAGES  WITH  PERCHES. 

The  following  representations  of  carriages  are  all  drawn  accurately  to  the  same  scale, 
which  is  placed  below  the  wood-cut  of  the  coach. 

6625.  The  coach,  fig.  854.,  is  the  principal  carriage  in  use.  It  is  properly  a  four-wheeled 

carriage  with  two  seats  within,  and  capable  of  holding  four  or  six  persons.  There  arc 
several  varieties,  but  the  town  coach  is  the  most  complete.  Of  this  the  carriage  has  been 

already  described.    The  body  is  now  always  suspended  by  braces  and  C  sprmgs,  the  braces 
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passing  over  the  springs  so  as  to  be  tightened  by  winding  round  a  jack  placed  at  the 
bottom.  This  is  a  great  improvement  on  the  S  springs,  fig.  855.,  used  not  many  years 

back,  and  -which  could  not,  from  their  form,  be  so  tightened. 
The  body  is  attached  to  the  braces  by  curved  irons  called  body 

loops.  Some  coaches  have  the  coachman's  seat  covered  by  a rich  hammer  cloth,  supported  upon  the  horn  of  the  loop  by 
means  of  branch  iron  work,  and  others  have  a  Salisbury  boot 
like  that  of  the  chariot,  fig.  856.  The  platform  behind  for 
the  footmen  is  best  suspended  from  the  body,  or  from  the  C 
springs,  which,  in  that  case,  ought  to  be  very  strong  ;  when 
placed  merely  upon  the  carriage,  the  jarring  is  intolerable. 

Somec  caches,  besides  the  C  springs,  have  also  under-springs,  as  in  the  chariot,  856., 

and  these  are  by  much  the  easiest.  When  there  are  under-springs,  the  footman's  plat- 
form is  generally  placed  upon  them,  though  the  jarring  is  still  very  considerable. 

Coaches  have  the  great  advantage  of  affording  the  most  comfortable  accommodation  to 
a  family  in  all  weathers,  but  having  no  convenient  look  out  in  front,  they  are  not  so 
agreeable  on  some  occasions  as  other  vehicles  which  have  been  substituted  for  them  ;  they 
are,  however,  upon  the  whole,  the  most  complete  of  all  carriages. 

6626.  Crane-necked  carriages  are  so  called  from  a  particular  form  of  perch,  which 
obviates  the  difficulty  which  we  have  dwelt  upon  respecting  the  limit  in  turning  the 
fore-wheels.  The  crane  neck  is  formed  by  removing  the  perch  of  wood,  and  substituting 

two  long  bars  of  iron  arched  upwards  in  front,  as  in  the  phaeton,  S.'iS. ;  somewhat  in 
form  of  the  neck  of  a  crane,  by  which  means  the  fore-wheels  can  pass  underneath  in 
turning.  This  answers  the  desired  end,  and  adds  much  to  the  strength  of  the  vehicle, 
but  likewise  much  to  its  weight.  This  contrivance  is  not  modern ;  and  as  coaches  were 
formerly  kept  only  by  the  rich,  who  could  afford  to  keep  abundance  of  horses,  the 
difficulty  of  draught  was  not  regarded  as  of  much  consequence  ;  at  present,  it  is  almost 
entirely  confined  to  state  equipages,  all  of  which  are  so  built,  on  account  of  its  elegance 
and  convenience  in  turning :  but  the  description  of  these  does  not  come  within  our 
limits. 

6627.  Travelling  coaches  are  now  seldom  used,  lighter  vehicles  being  found  more 
convenient.  When  an  ordinary  coach  is  used  for  travelling,  it  is  fitted  up  in  a  particular 
manner.  The  hammer-cloth  is  taken  off,  and  instead  of  the  Salisbury  boot,  another  of  a 
square  form  is  introduced  capable  of  holding  trunks.  It  may  be  interesting  to  notice, 
that  formerly,  instead  of  the  present  boot  made  of  boards  covered  with  leather,  one  made 
simply  of  stiff  leather  was  made  to  hold  the  luggage,  called  a  budget,  whence  the  term  so 
well  known  to  politicians.  A  similar  one  is  placed  behind,  or  a  seat  for  servants,  sup- 

ported on  the  springs.  Two  flat  boxes  covered  with  leather,  called  imperials,  are  some- 
times placed  upon  the  roof  of  the  body,  and  even  a  contrivance  beneath  the  body  called  a 

well.  Venetian  blinds  are  added  to  the  windows  ;  a  chain  and  drag  staff  are  added  for 
going  down  hill,  and  a  tool  budget  should  never  be  omitted. 

6628.  77ie  landau  is  a  coach  having  the  upper  part  to  throw  open  occasionally  in  fine 
weather.  This  is  effected  by  means  of  jointed  metal  levers,  called  irons,  on  the  upper 
quarters,  as  in  th&pilentum  landau,_^^.  871.  When  the  carriage  is  required  to  be  open, 
the  two  quarters  separate  in  a  joint  in  the  top,  and  each  folds  back.  These  carriages, 
which  are  hung  and  fitted  up  in  every  respect  like  a  coach,  are  extremely  convenient,  as 
they  answer  the  purpose  of  an  open  and  close  carriage,  without  the  expense  of  keeping 
two,  and  accommodate  many  persons  without  the  care  of  driving,  as  in  other  open 
carriages.  The  bodies  not  being  assisted  by  the  connecting  strength  of  the  upper  framing, 
it  becomes  necessary  to  make  the  lower  parts  of  stronger  materials,  and  even  to  have 
much  iron  work,  which  somewhat  increases  the  weight ;  also  the  upper  quarters  with 
the  joints  are  obliged  to  be  covered  with  the  leather,  which,  though  well  blacked,  has 
not  the  same  good  appearance  as  that  of  coaches  with  fixed  roofs,  and  after  much  use 
looks  indifferently.  It  appears,  nevertheless,  to  be  a  kind  of  carriage,  upon  the  whole, 
well  suited  to  our  uncertain  climate,  and  if  built  light  without  a  perch,  and  with  elliptic 
springs  only,  is  found  extremely  useful.  They  are  sometimes  made  narrow,  to  be  drawn 
by  one  horse. 

6629.  The  landaulet  is  a  chariot  having  the  head  to  open,  in  the  same  manner  as  the 
landau  ;  there  is  of  course  only  one  seat.  The  same  observations  may  apply  to  it  as  to 
the  latter  carriage. 

6630.  The  barouche  is  constructed  like  the  lower  part  of  a  coach  with  a  perch  and  two 
seats  in  the  body  and  hung  on  C  springs ;  but  it  is  essentially  an  open  carriage,  having 
no  roof,  and  only  sometimes  a  jointed  head  to  put  occasionally  on  the  hinder  part. 
The  driver's  seat  is  in  front,  and  there  is  seldom  a  place  behind  for  the  footman,  who  sits 
on  the  box  with  the  driver.  It  was  formerly  a  very  fashionable  carriage,  and  is  extremely 
agreeable  in  fine  weather,  and  convenient  for  a  party  ;  but  it  is  not  calculated  for  bad 
weather.    The  head  may  be  closed  in  by  a  glass  frame  like  the  britzschka,  but  this  is 4  B  4 
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inconvenient,  and  this  carriage  is  now  much  superseded  by  the  britzschka,  -which  answers 
several  purposes. 

The  barouche,  together  with  the  phaeton,  britzschka,  and  some  others,  come  under  the 
denomination  of  ope/i  carriages,  as  the  coach  and  chariot  are  close  carriages. 

6631.  The  barouchet  is  to  a  barouche  what  a  landaulet  is  to  a  landau,  an  open  carriage 
with  a  head,  and  in  form  like  the  lower  part  of  a  chariot. 

6632.  Tlie  sociable  was  a  carriage  formerly  in  use,  constructed  like  the  barouche,  but 
with  sides  of  worked  cane. 

6633.  The  chariot  diifers  from  the  coach  in  having  only  one  seat,  and  it  is,  in  fact, 
like  a  coach  with  the  fore  part  cut  off,  whence  the  French  appellation  a  coupi.  It  is 
hung  in  the  same  manqer  as  the  coach,  with  C  springs  and  has,  as  well  as  the  coach, 
what  the  coach-makers  call  a  compass  perch ;  sometimes  also  it  has  under-springs,  as 
Jig.  856,    The  Salisbury  boot,  as  in  the  wood-cut,  and  hammer-cloth,  are  the  same  as  in 

the  coach.  It  is  considered  as  the  most  elegant  for  a  dress  or  court  carriage,  but  is  not 

any  lighter  than  a  coach,  though  more  agreeable  to  the  eye,  and  affording  a  view  in  front. 
The  very  best  work  of  every  kind  is  executed  in  this  carriage,  and  good  taste  is  exercised 
in  the  painting,  varnishing,  and  other  decorations  in  a  chaste  and  not  gaudy  style. 

6634.  Travelling  or  posting  chariot,  Jig.  857.  —  When  the  chariot  is  intended  for  tra- 

velline.  it  is  built  somewhat  stronger,  the  hammer-cloth  is  removed,  and  a  dr
ivmg  seat 

placed  there.  Families  who  travel  with  post-horses  sometimes  have  their  own
  carnages, 

which,  among  other  conveniences,  prevents  the  luggage  from  bemg  shif
ted.  The  ordi- 

nary chariot  is  sometimes  converted  into  the  travelling  one,  by  removing  the  co
ach-box, 

and  supplying  its  place  by  a  trunk  boot,  the  coachman  nding  
one  of  the  »»orses  as 

postilion.  A  compass  perch  is  used,  and  some  have  a  crane  neck,  
which  admits  of  the 

fore  wheel  turning  in  less  room  in  narrow  streets ;  or  sometimes  a  s,van  neck,  which 

consists  of  a  single  perch  instead  of  a  double  one  the  arched  part  o
nly  bemg  of  iron 

Another  trunk  boot  is  placed  behind,  with  a  seat  for  servants  :  on  the  roof
  >s  placed  J, 

Wse  square  box,  called  an  iinperial,  and  sometimes  there  is  also  
a  case  below  the  body 

caUed  a  S.^^A  these  are  covered  with  waterproof  black  leather,  and  they
  are  well 

Becured  by   eather  straps  and  buckles.    There  are  likewise  
Venetian  bhnds  to  the 
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■  -windows,  and  a  sword  case,  drag,  and  chain.  So  many  conveniences  are  useful,  because 
:  it  is  not  uncommon  in  some  countries  to  be  obliged  to  carry  portable  tables  and  stools, 
1  beds  and  beddings,  together  with  some  cooking  and  other  utensils.  For  persons  who 
•  wish  to  lie  at  full  length,  the  front  panel  can  be  taken  out,  and  a  boot  added  at  the  bottom 
1  of  the  body  to  stretch  the  legs  and  feet  into  ;  this  is  termed  a  dormeitse.  A  chain,  shoe, 
:  and  staflF,  are  likewise  necessary  on  a  journey.  The  chain  is  to  lock  one  of  the  wheels, 
:  to  check  the  velocity  in  going  down  a  hill.    The  shoe  is  to  put  under  the  wheel,  and  the 
■  staff  is  to  stop  the  carriage,  to  give  a  rest  to  the  horses  on  ascending  a  hill.  The  chain 
;  is  fixed  to  the  middle  of  the  perch,  and  is  covered  with  leather,  to  prevent  it  from  rattling. 
A  box  with  some  necessary  tools  should  never  be  omitted,  in  case  of  an  accident ;  such 

.  as  a  wrench,  hammer,  chisel,  saw,  pincers,  a  few  bolts,  nuts  and  screws,  &c. 
6635.  A  light  travelling  chariot  may  be  put  upon  elliptic  springs  without  a  perch  :  but 

I  particular  care  should  be  taken  that  the  body  is  well  secured  by  iron  plates,  as  in  that 
I  case  these  alone  will  connect  the  fore  with  the  hind  carriage.  This  will  not  be  so  easy 
;  a  vehicle  as  when  hung  with  C  springs,  X  braces,  and  will  require  very  smooth  roads. 

6636.  T7ie  post-chaise  is  of  the  same  general  form  as  the.  travelling  chariot,  but,  being 
^  intended  for  quick  travelling,  is  built  light ;  and  to  render  it  still  lighter  there  is  no  coach 
;  box,  the  driver  sitting  on  one  of  the  horses. 

6637.  The  phaeton  of  the  end  of  last  century  was  a  very  lofty,  open,  four-wheeled  carriage, 
'with  a  jointed  h.QdA,fig.  858. ;  it  had  a  very  showy  appearance,  but  from  its  preposterous 

height,  was  far  from  being 
safe,  whence  probably  its 
appellation  from  the  fabled 
car  of  the  son  of  Apollo. 
It  was  for  some  time  much 
in  fashion,  and  was  a  fa- 

vourite driving  carriage  of 
George  IV.  when  Prince  of 
Wales,  and  also  of  Sir  John 
Lad,  and  other  whips  of  the 
time.  There  were  several 
varieties  of  greater  or  less 
elevation,  and  consequently 
hazard  to  the  driver:  but 

we  give  in  fig.  859.  a  re- 
presentation of  the  crane- 

necked  phaeton,  with  iron 

perches,  from  Fulton's  work 
"  On  Carriages,"  with  a 
view  to  show  the  absurdity 

of  the  taste  of  those  days,  and  the  improvement  that  has  taken  place  since  in  carriage 
building.  It  was  considered,  from  its  .(Comparative  lightness  and  elevation  above  the 

dust  of  the  roads,  to  be  an  improvement'  on  former  vehicles,  and  safer  than  those  with 
two  wheels  ;  but  this  lofty  construction  has  now  gone  entirely  out  of  use,  in  consequence 
of  the  numerous  accidents,  often  fatal,  which  occurred. 

Fig.  859.  represents  a  peich  phaeton,  not  long  since  made  ;  somewhat  after  the  old 
fashion,  but  much  reduced 
in  height. 

17  6638.  Hie  modern  phae- 
7  ton,  fig.  860.,  bears  scarcely 
A  any  resemblance  to  the 
/  fashionable  vehicle  of  for- 

mer times,  but  is  one  of 
the  simplest  forms  of  four- 
wheeled  carriages  in  ordi- 

nary use.  "  It  is,"  says 
Adams,  "  literally  a  long box  and  locker  for  luggage, 
usually  painted  black,  with 
an  arm-chair  and  hood  in 

front,  and  a  bench  behind ;  an  arch  in  the  locker  is  usually  contrived  to  permit  the  fore- 
wheel  to  pass  beneath,  and  thus  allow  it  to  be  much  higher."  The  body  rests  on  four 
cross  springs,  whose  ends  are  suspended  from  four  side  springs  placed  across  the  axles. 
These  springs  are  connected  at  the  ends  by  links  called  shackles,  as  in  the  ordinary 
stage  coaches,  which,  if  not  properly  constructed,  are  apt  to  occasion  a  jingling  noise. 
Some  have  substituted  leathern  braces  instead  of  them.  By  those  who  like  to  drive 
themselves,  the  body  with  the  driving  head  is  placed  in  front,  as  in  the  wood-cut ;  and 
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the  phaeton  is  generally  double-bodied,  that  is,  having  another  scat  behind  :  but  the 
seats  may  shift  their  places,  in 

Fig.  860.  order  that  a  servant  may  drive  in 
bad  weather.  Though  convenient 
for  town  use,  or  for  travelling, 
being  light  with  rather  large 
wheels,  yet  it  is  not  very  grace- 

ful, and  is  now  much  superseded 
by  the  britzschka. 

66.39.  The  under-spring  phaeUm 
is  suspended  on  C  springs,  and 
has  likewise  double  elbow  mail, 
or  elliptic  springs 

6640.  The  shooting  phaeton  is 
fitted  up  with  a  receptacle  in  the 
body  to  carry  dogs,  game,  &c. 
6641.  The  britzschka  is  a  carriage 

lately  introduced  from  Germany,  and  on  account  of  its  great  convenience  has  become 
^.^mmmmm,^  extremely  common.  Fig.  861.  re- 
p  iiini    w  presents    the    original  German 

britzschka.  The  body  is  so  long 
that  the  traveller  may  recline  at 
full  length  and  sleep,  a  conveni- 

ence not  possessed  by  other  car- 
riages. It  has  a  perch  with  C 

springs :  the  head  is  sometimes 
fixed  as  in  the  wood-cut,  but  is 
sometimes  also  movable  :  for  cold 
weather  it  is  closed  in  front  by 
an  ingeniously-contrived  shutter, 
with  panes  of  glass,  which  folds 
up  in  a  recess,  and  which,  when  let 
down,  fills  the  whole  front,  closing 
with  a  tight  joint.  The  wheels  are 
rather  low,  and  the  driver  some- 

times sits  in  the  body  of  the  carriage,  or  he  may  have  a  seat  in  front.  The  ])art  of  the 
body  not  sheltered  by  the  head  is  covered  by  a  movable  wooden  flap,  jvhich  folds  back 
in  several  pieces. 

6642.  The  britzschkas  made  in  England  have  nearly  the  same  form,  fig.  862.,  but  are 

moi  e  convenient.  The  head  is  always  a  movable  calash,  and  there  is  a  place  for  the 

driver  in  front,  and  a  seat  for  servants  behind.  Though  in  wet  weather,  when  the  head 

and  glass  frame  are  up  and  the  knee-flap  down,  the  body  will  hold  but  two  persons, 

yet  in  fine  weather  two  more  can  be  accommodated,  by  raising  the  knee-flap,  which  folds 
back,  so  that  part  of  it  padded  on  the  lower  side  stands  upright,  as  in  the  dotted  line  a, 
and  serves  for  a  back  to  those  who  are  on  an  additional  seat :  some  of  these  britzschkas 

are  also  made  with  additional  under-springs,  or  put  upon  elliptic  springs.  For  tra- 

velling sometimes  the  driver's  scat  in  front  is  removed,  to  give  room  for  more  trunks, 
the  driver  sitting  on  one  of  the  horses. 

6643.  The  vis-a-vis  was  a  carriage  formerly  fashionable,  though  now  not  in  use.  It 
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was,  as  the  French  name  implies,  a  narrow  coach,  in  -which  only  two  persons  could  sit 

face'  to  face.  The  advantage  of  it  was,  that  on  account  of  its  small  size  the  passengers 
could  not  be  jolted  against  each  other,  and  being  confined,  it  was  warmer  than  larger 
carriages.  .  . 

6644.  The  sulky  was  a  name  given  to  a  carriage  used  formerly,  built  light,  with  one 
seat,  in  the  form  of  a  chariot,  but  like  the  vis-a-vis,  with  the  seat  so  contracted  that  one 

person  only  could  sit  on  it :  and  it  was  so  called  from  the  proprietor's  desire  of  riding alone. 

«   

CHAP.  IV. 

FOTIR-WHEELED  CARRIAGES  WITHOUT  PERCHES. 

6645.  Within  these  few  years  a  numerous  class  of  carriages  has  appeared  without 

perches,  having  the  driver's  seat  attached  to  the  body,  which  rests  upon  the  axles,  with 
elliptic  springs  intervening,  see  fig.  863.  :  they  are  usually  termed  "  elliptic  spring  car- 

riages." One  material  advantage  attending  the  omission  of  the  perch  is,  that  the  body 
can  be  brought  near  to  the  ground,  thus  lowering  the  centre  of  gravity  of  the  vehicle,  and 
rendering  it  safer,  and  less  liable  to  be  overset :  it  also  affords  greater  convenience  of  in- 

gress and  egress.  These  carriages  are  particularly  suited  to  the  infirm,  and  ladies  who 
find  it  difficult  to  mount  the  high  steps  of  an  ordinary  coach.  They  are  also  less  expensive 
to  build,  and  being  lighter  than  perch  carriages,  do  not  require  such  strong  horses  ;  but 
they  are  not  quite  so  easy  for  the  rider  as  perch  carriages  with  suspension  braces  and 
C  springs,  although  the  improvement  of  the  roads  by  macadamizing  has  rendered  them 
little  inferior  when  the  springs  are  weU  made. 

By  comparing  the  construction  of  the  fore  part  of  the  carriage  of  one  of  these  in  fig.  863. 
with  that  of  perch  carriages  in  fig.  846.,  the  difference  will  be  readily  perceived.  In  the 
elliptic  spring  carriage,  the  fore  transom,  a  b,  instead  of  resting  upon  a  fore  axletree  bed, 
as  in  fig.  846.,  bears  upon  the  elliptic  springs  c  and  d;  and  these  rest  upon  the  iron  axle, 
c /,  without  any  bed  of  wood.  The  bar  g  h  is  fixed  to  the  bottom  of  the  body  of  the  car- 

riage, and  a  bolt  similar  to  the  perch  bolt  passes  through  this  bar  and  the  fore  transom, 
a  b,  on  which  the  carriage  turns,  the  wheel  plate  and  futchels  being  the  same  as  in  the 
perch  carriage,  g  h  therefore  belongs  to  the  upper,  and  a  6  to  the  under  carriage,  the 
principle  of  turning  being  the  same  in  the  carriages  without  perches  as  in  those  which 
have  them.  These  four-wheeled  carriages  on  elliptic  springs,  and  without  perches,  are 
now  so  numerous  that  it  is  impossible  to  go  into  the  streets  of  any  of  our  principal  cities 
or  towns  without  seeing  some  of  them ;  and  they  are  best  examined  in  the  objects  them- 

selves after  the  clue  which  has  just  been  given. 
6646.  It  has  been  stated  that  when  the  wheel  of  a  carriage  comes  in  contact  with  any 

impediment,  it  is  most  essential  that  the  whole  of  the  impetus  or  momentum  which  the 
carriage  has  already  obtained  in  moving  should  be  brought  into  full  action ;  and  conse- 

quently that  no  elasticity  should  intervene  between  the  wheel  and  the  load  in  the  direction 
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of  the  progressive  motion,  that  is,  longitudinally.  But  carriages  hung  upon  C  springs 
admit  of  very  considerable  longitudinal  movement  in  the  body  of  the  carriage,  and,  on 
that  account,  they  are  the  most  heavy  to  draw.  Cabriolets  hung  in  this  manner  require 
heavy  powerful  horses  to  drag  them,  whereas  vehicles  with  grasshopper  and  elliptic 
springs  have  no  elastic  motion  in  a  longitudinal  direction,  but  only  an  up-and-down 
motion;  they  are  therefore  much  easier  to  pull,  and  may  be  drawn  by  lighter  horses. 
Carriages  suspended  on  C  springs  are  the  easiest  for  the  passenger,  though  not  for  the 
horses ;  because  with  them  there  is  not  only  a  longitudinal  but  likewise  a  side  motion, 
as  well  as  a  perpendicular  one,  which  causes  the  jolting  from  passing  over  stones  or  other 
obstacles  to  be  less  felt  than  with  grasshopper  or  elliptic  springs.  Now,  however,  from 
the  great  improvement  in  our  roads,  carriages  on  elliptic  springs  are  nearly  as  easy  to  the 
rider  as  those  on  C  springs,  and  being  much  lighter  for  the  horses  are  much  In  fashion. 
The  more  elasticity,  or,  in  other  words,  the  more  action,  there  is  in  the  latter  springs,  the 
more  effect  wOl  they  produce  in  diminishing  the  draught :  with  a  C  spring  a  contrary 
effect  is  produced.  The  greater  the  elasticity,  also,  the  more  will  springs  lessen  the 
sudden  shocks  to  the  load.  Some  are  of  opinion  that  post-chaises,  which  are  now  hung 
on  C  springs,  may  afford  all  the  ease  that  is  required  by  placing  them  on  well-constructed 
grasshopper  springs,  and  with  considerable  advantage  to  the  horses. 

Much  of  the  forms  and  construction  of  carriages  depend  upon  the  roads,  since  it  is 
requisite  to  suit  them  to  the  condition  of  the  latter :  the  late  improvements  on  roads  have 
had  a  considerable  effect  upon  modern  carriages,  which  are  now  built  much  lighter  than 
formerly,  when  greater  strength  was  required  to  resist  the  concussions  caused  by  obstacles. 

6647.  Phaetons  are  now  very  generally  made  without  a  perch,  and  placed  upon  elliptic 
springs.  Fig.  864.  is  one  of  this  kind,  in  which  the  body  b  nearly  the  same  as  in  the 
phaeton  with  a  perch. 

Fig.  865.  is  a  variety  called  a  Stanhope  phaeton. 

6648.  A  pony  phaeton  is  a  small  light  phaeton  with  low  wheels,  intended  fo
r  parks 

where  ladies  can  drive  themselves  :  but  a  boy  may  ride  as  postilion  on  one  of  the  po
nies. 

6649.  The  Cab  phaetons,  figs.  866.  867.,  are  other  e.xamph>s  of  the  varieties 
 of  this  kind 

of  carriage  that  have  appeared  of  late.  These  are  sometimes  hung  on  C  sprmgs  wit
h  a 

perch  ;  and  sometimes  tlie  upper  part  of  the  body  is  of  cane. 

6650.  Fig.  868.  is  a  cab  phaeton  with  a  hard  seat. 
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6651.  The  Pilentum,  Jig.  869.,  invented  by  Mr.  Davies,  coach-builder,  of  Wigmore 

Street,  London,  is  one  of  the  most  characteristic  of  carriages  -without  a  perch.  It  is  a 
four-wheeled  carriage,  the  fore  and  hind  parts  of  the  body  resting  upon  the  elliptic 
springs  that  are  placed  upon  the  iron  axles.  The  central  part  of  the  body,  -with  the  door, 
is  brought  down  very  low,  affording  easy  access  ;  and  the  box  and  driving  seat,  instead 
of  being  detached  from  the  body,  form  one  mass  with  it.  Leather  splashers  are  placed 
on  each  side  of  the  door  to  defend  the  passengers  from  the  dirt  of  the  wheels.  This  car- 

riage has  usually  a  head  to  throw  up,  and  may  be  open,  or  furnished  with  a  glass  and 
frame  in  the  manner  of  the  britzschka. 

6652.  The  pilentum  landau,  fig.  870.,  is  another  carriage  by  Mr.  Davies,  on  the  same 
principle,  on  elliptic  springs,  and  the  centre  of  the  body  brought  low. 

6053.  Fig.  871.  is  the  construction  called  a  Clarence. 
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6654.  Fig.  872.  is  a  landau  on  elliptic  springs. 

6655.  The  sovereign  chariot,  fig.  873.,  by  Mr.  Davies,  exhibits  another  instance  of  the adaptation  of  the  principles  we  have  mentioned. 

6656.  Tlie  demi-britzschka,  fig.  874.,  is  a  small  four-wheeled  carriage  in  the  form  of  the 

britzschka,  but  without  a  perch,  and  placed  on  elliptic  springs.  By  lifting  up  the  knee- 
flap,  it  will  accommodate  four  persons  in  fine  weather.  It  has  a  German  shutter  for  bad 
weather,  when  it  can  only  accommodate  two  persons. 

6657.  The  Pelham,  fig.  875.,  is  another  of  Dilr.  Davies's  carriages,  having  some  of  the 
qualities  of  the  britzschka. 
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6658.  Fig.  876.  is  a  small  light  carriage,  having  the  body  brought  very  near  to  the 
ground,  extremely  convenient  for  invalids.  Its  form  is  borrowed  from  one  of  the  street 
cabs,  but  it  is  larger  and  more  elegant. 

6659.  Of  Hackney  cabs,  fig.  877.  is  an  example  of  the  usual  construction,  which  is 
found  very  compact  and  convenient.  Fig.  878.  is  another  example,  in  the  form  of  a 
small  chariot 

6660.  The  droitzschka,  or,  as  it  is  commonly  called,  droshj,  is  a  Russian  carriage, 
fig.  879.,  being  the  most common  vehicle  for  hire  in 
the  streets  of  Petersburgh 
and  Moscow.     It   is  de- 

scribed by  Mr.  Barrow  as 
a  very  low  four-wheeled 
carriage,  the  body  of  which 
is  near  the  ground  ;  it  is, 
in  fact,  a  narrow  bench  on 
wheels,  at  the  hinder  part 
of  which  is  a  small  back, 
about  as  high  as  the  middle 
of   a    man's    body,  and 
against  which  he  leans,  sit- 

ting straddling  across  the  bench, 
with  his  legs  straight  down  on  each 
side,  as  he  would  sit  on  horseback. 
If  a  second  person  be  in  the  drosky, 
he  sits  on  the  same  bench  sideways, 
with  nothing  to  rest  his  back  against. 
In  front  of  all  is  the  driver  with  his 
legs  also  across  it,  and  separated 
from  the  person  next  to  him  by  a 
small  iron  bar  about  six  inches  in 
height.    The  form  of  the  droskies 
kept  by  private  gentlemen  is  the 
same,  but  they  are  more  orna- 

mental :  they  have  padded  seats 
and  backs,  and  splashing  leathers 
to  keep  off  the  dirt  from  the  wheels. 
Mr.  Barrow  found  these  vehicles 
both  unpleasant  and  dangerous, 
from  the  jolting  and  the  difficulty 
of  the  rider  keeping  himself  on  the 
bench,  which  serves  as  a  seat.  A 
carriage  bearing  the  same  name  is 
now  built  in  this  country  ;  but  Mr. 
Adams  observes,  that  "  instead  of 
its  being  similar  to  the  Russian, 
it    is  rather    a    modification  of 
the  elliptic  spring  britzschka,  by 

placing  the  passenger's  seat  nearly at  the  level  of  the  hind  axle,  and 
sinkmg  the  central  part  of  the 
body  below  the  level  of  the  axle 
for  the  legs."    The  Russian  vehi- 

cle, however,  appears  to  have  sug- 
gested the  great  improvement  of 

bringing  the  body  of  some  of  our 
new  vehicles  so  low ;   and  this 
may  be  seen  well  exemplified  in 
our  common  four-wheeled  hackney 
cabs. 

6661.  77(c  equi.rolal  carriage  is  an  invention  of  Mr.  Adams,  an  eminent  coach-builder. 
Considering  the  defects  occasioned  by  having  the  fore  and  hind  wheels  of  different  sizes, 
he  makes  all  his  wheels  of  the  same  size ;  hence  the  name  given  to  his  carriages.  By 
this  construction,  he  equalises  the  friction  of  the  wheels  ;  and  to  enable  them  to  turn 
readily,  without  adopting  the  usual  methods,  he  separates  the  fore  wheels,  with  the 
driving  seat,  from  the  body  of  the  carriage  with  the  hind  wheels,  by  vertical  hinges, 



1120  CARRIAGES.  Book  XXIIt 

which  causes  the  driver  to  turn  with  the  fore  part  of  the  carriage,  thus  having  more 
comniaud  of  the  horses;  whereas,  in  the  usual  construction,  in  whicli  tlie  driver  re- 

mains in  the  same  position  while  his  horses  are  turning,  he  is  sometimes  almost  dragged 
off.  These  principles,  which  are  solid  and  just,  are  applied  by  the  inventor  to  all  sorts 
of  four-wheeled  vehicles,  fi-om  the  coach  to  the  waggon. 

CHAP.  V. 

TWO-WHEELED  CAKRIAGES. 

6662.  The  simplest  two-wheeled  vehicle  is  the  common  cart ;  this,  made  lighter  and 
more  elegant,  and  put  on  some  kind  of  springs,  constitutes  the  spring  cart,  the  buggy,  and 
chair.  With  the  body  suspended,  and  put  upon  good  springs,  it  has  been  improved  into 
the  one-horse  chaise.  The  gig,  the  cabriolet,  the  Dennet,  the  Tilbury,  and  Stanhope,  are 
all  varieties  or  improvements  upon  this.  For  lightness  and  simplicity,  two-wheeled  car- 

riages are  preferable  ;  their  comparative  less  cost,  their  being  drawn  by  one  horse,  and 
consequently  their  economy,  are  the  principal  reasons  for  their  being  used.  But  they 
are  not  so  agreeable  to  ride  in  as  phaetons,  owing  to  their  unpleasant  motion ;  neither  are 
they  so  safe  as  four-wheeled  carriages,  because  if  the  shafts  give  way  the  body  falls 
to  the  ground  with  the  passengers,  who  are  precipitated  forward  with  great  violence  ; 
they  are  also  more  difficult  to  turn  than  those  carriages  that  have  two  axles,  one  of  them 
movable.  Those  which  are  entirely  open,  without  any  kind  of  head,  though  light  and 
well  calculated  for  rapid  travelling  with  a  single  horse,  are  inconvenient  in  rainy  and 
cold  weather,  and  the  head,  when  it  is  up,  is  apt  to  be  much  affected  by  strong  wind, 
and  is  not  a  complete  security  from  the  rain.  Nevertheless,  with  all  these  and  other 
drawbacks,  they  possess  advantages  sufficient  to  be  very  generally  in  use.  Of  two- 
wheeled  carriages,  some  are  suspended  by  braces  and  C  springs,  and  others  have  the 
bodies  placed  upon  springs  beneath  the  shafts ;  occasionally  also  under-springs  can  be 
used. 

6663.  The  shafts  are  the  long  side  framings  of  two-wheeled  carriages  which  extend  on 
each  side  of  the  horse,  and  answer  the  same  purpose  as  a  pole  in  a  four-wheeled  carriage, 
to  draw  and  turn  the  vehicle  by.  As  a  considerable  portion  of  the  weight  rests  upon 
the  shafts,  it  is  essential  that  they  are  sufficiently  strong,  since  in  breaking  the  body 
must  fall  forward  and  throw  out  the  sitters  ;  but  it  is  likewise  proper  that  they  shall 
have  elasticity  as  well  as  the  toughness  requisite  to  render  very  great  thickness  not 
necessary.  Ash  is  found  upon  the  whole  to  be  the  best  material  for  shafts,  and  they  are 
strengthened  by  iron  plates  on  the  under  side.  Lance  wood,  obtained  from  the  West 
Indies,  has  been  much  employed  for  shafts,  on  account  of  its  great  elasticity,  which 
enables  it  to  be  much  lighter  than  those  of  ash  ;  but  though  valuable  on  account  of  its 
elasticity,  it  is  a  brittle  wood  ;  and  being  less  to  be  depended  upon  than  ash,  it  is  much 
less  used.  It  is  strengthened  by  whalebone  on  the  bottom,  its  elasticity  preventing  the 
use  of  iron. 

6664.  Celerity  of  motion  being  one  of  the  most  desirable  qualities  in  two-wheeled  carriages, 
the  great  art  is  to  build  as  light  as  possible,  yet  so  as  to  be  sufficiently  strong.  Ash  is 
the  timber  usually  employed  ;  the  form  depends  much  upon  fashion.  Very  light  carriages 
are  never  so  easy  to  ride  in  as  heavy  ones,  even  when  the  springs  are  proportionally 
adjusted,  for  the  concussion  of  a  rough  road  takes  more  effect  on  a  light  carriage  than  it 
does  on  a  heavy  one.  Gigs,  and  other  two-wheeled  carriages  to  be  used  in  the  country, 
should  have  their  axles  sufficiently  long  for  the  wheels  to  fall  into  the  cart  ruts,  and  ad- 

ditional strength  is  required. 
6665.  Cabriolet,  Jig.  880. — "  This,"  Mr.  Adams  observes,  "is,  in  reality,  a  regeneration  of 

the  old  one-horse  chaise  in  a  more  elegant  form,  which  has  been  borrowed,  together  with 

its  name,  from  the  French ;  and,  as  is  common  in  most  such  cases,  it  has  been  improved 

upon.  Tlie  form  of  its  body,  which  is  its  characteristic  feature,  resembles  that  of  the 
nautilus  shell,  and  it  has  a  head  to  raise  up  in  bad  weather,  with  curtains  to  draw  in  front, 

or  it  may  be  closed  in  by  a  German  shutter.  The  knee-flap,  instead  of  being  a  piece  of 
flexible  leather,  as  in  the  apron  of  the  old  one-horse  chaise,  is  stretched  tightly  across  a 

frame,  which  answers  better."  Though  an  elegant  vehicle,  it  is  not  very  safe  when 
moving  at  a  rapid  rate.  The  body  is  hung  on  C  springs,  and  braces  behind,  and  it  has  a 
double  elbow,  or  grasshopper  spring  beneath,  resting  on  the  axle ;  besides  these,  there 
are  two  small  brackets  affixed  beneath  the  shafts,  to  take  two  straight  springs  which  are 

bolted  to  the  body.  It  is  a  convenient  carriage  for  a  single  man  to  ride  about  town  in,  as  it 



Chap.  V. TWO-WHEELED  CARRIAGES. 
1121 

affords  shelter  from  the  weather  ;  and  as  the  owner  can  drive  it,  it  saves  the  inconveni- 
ence and  expense  attending  on  a  close  carriage  with  servants.  A  boy,  however,  may  be 

carried  behind,  cut  oS  from  communication  with  the  riders,  and  who  may  take  charge  of 
the  vehicle.  Its  weight  requires  powerful  horses,  and  to  run  a  cabriolet  about  town 
all  day,  two  are  required  ;  and  if  day  after  day,  three  will  be  necessary. 

6666.  TTie  curricle,  fig.  881.,  differs  from  other  two-wheeled  carriages  chiefly  in  being 

drawn  by  two  horses  abreast,  instead  of  one ;  and  it  is  the  only  two-wheeled  carriage 
where  two  horses  are  employed.  It  has  no  shafts,  and  the  body  is  suspended  in  a  similar 
manner  to  the  cabriolet.  A  pole  is  inserted  into  the  front  cross-bar  of  the  carriage  frame, 
and  passes  between  the  horses  ;  from  this  a  metal  bar  is  suspended,  resting  on  the  horses' 
backs  (represented  in  the  wood-cut  as  turned  upright)  ;  this,  and  the  pole  sustaining  the 
weight  of  the  carriage  and  passengers,  is  the  same  manner  of  yoking  as  that  of  the 
classic  car.  It  fatigues  the  horses  less  than  a  four-wheeled  carriage,  but,  as  the  safety  of 
the  vehicle  depends  entirely  upon  the  strength  of  the  pole,  there  is  great  risk  in  case  of 
the  horses  becoming  restive.  It  is  seldom  made  of  a  graceful  form,  though  it  might  be 
so  by  a  person  of  taste  :  but  it  has  been  almost  wholly  disused  of  late,  perhaps  on  account 
of  its  want  of  safety.  Any  one-horse  vehicle  may  be  easily  converted  into  a  curricle,  by 
substituting  a  pole  for  shafts  ;  but  the  curricle  is  usually  made  expressly  with  some 
peculiarities.  Fig.  881.  is  a  curricle,  in  form  resembling  a  Stanhope,  with  a  seat  be- hind. 

6667.  A  tandem  is  not,  as  some  suppose,  a  particular  kind  of  carriage  ;  but  the  term 

("probably  from  the  Latin,  tandem,  at  length),  is  applied  only  to  the  manner  of  placing  two horses  to  draw  any  two-wheeled  carriage  in  a  team,  or  one  before  the  other.  When  the 
roads  are  very  bad  and  heavy,  it  is  sometimes  necessary  to  add  one  horse  in  this  way  to 
relieve  the  other,  and  pi'omote  speed.  This  method,  however,  can  only  be  used  by  those 
who  are  expert  in  driving,  unless  the  fore  horse  is  rode  by  a  postilion.  As  this  may  be 
often  useful,  it  is  convenient  for  every  one-horse  carriage  to  have  a  loop  at  the  point  of 
each  shaft,  for  the  leading  horse  to  be  fixed  to. 

G6G8.  A  giy  is  a  one-horse  chaise  without  a  head,  or  an  open  railed  chair,  made  of  a 
light  construction,  for  quick  travelling,  sometimes  suspended  by  braces  and  springs 
behind,  and  having  in  addition  some  other  springs  between  the  body  and  axle  ;  and  some 
gigs  have  only  the  latter  springs.  Gigs  are  made  of  a  great  variety  of  forms  well  known, 
and  with  various  accommodations  for  luggage.  The  name  gig  includes  the  Dennet,  Til- 

bury, and  Stanhope,  which  are  gigs  of  particular  constructions  and  modes  of  hanging. 
They  have  always  a  space  beneatli,  for  holding  a  portmanteau  or  other  luggage. 

6GG9.  77(c  Dennet,  Jig.  882.,  is  a  light  two-wheeled  carriage,  said  to  be  so  named  from 
the  Misses  Dennet,  two  celebrated  dancers.  It  is  a  gig  made  of  various  forms,  but  hung 
by  a  combination  of  three  springs,  two  of  them  being  placed  across  the  axle  at  right 
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angles,  and  the  third  suspended  from  them  behind 
with  shackles.  The  body  may  be  with  or  without 
a  jointed  hood,  and  either  of  cane  or  close.  The 
Dennet  springs  are  very  commonly  used  in  light 
carts. 
6G70.  The  Tilbunj,  fig.  883.,  derives  its  appella- 

tion from  a  coach-builder  of  that  name.  It  was 
for  many  years  very  fashionable,  but  it  is  neither 
sightly  nor  convenient,  and  though  apparently 
light,  it  is  in  reality  very  heavy  from  the  quantity 
of  iron  work :  it  is  now  little  used.  To  support 
the  body,  it  has  an  iron  gibbet,  a,  fixed  on  the  hinder 
part  of  the  carriage,  to  which  the  body  is  suspended 

by  leathern  braces  ;  and  it  has  grasshopper  springs  fixed  to  the  body  beneath  the  shafts  ; 

likewise  in  front  there  are  two  single  elbow  springs  attached  to  the  body,  serving  to  sus- 
pend it  by  a  short  leathern  brace.  It  has  a  small  hose  below  the  seat  for  luggage,  and a  cloth  board  in  front. 

6671.  The  Stanhope,  fig.  884.,  resembles  the  Tilbury  in  the  body,  but  has  more  room 

below  for  luggage.  The  origin  of  this  carriage  has  been  comnnmicated  to  us  by  an 
eminent  coacbmaker  well  acquainted  with  the  circumstances  ;  INIr.  Tilbury,  who  contrived 
the  carriage  that  bears  his  name,  was  requested  by  Lord  Stanhope  to  construct  for  him 
some  novel  kind  of  light  carriage  that  should  be  called  after  him.  Tilbury  accordingly 
adapted  to  his  own  new  carriage  the  springs  that  had  just  before  been  applied  by  Elliot 
to  the  mail,  making  some  alterations.  The  springs  of  the  Stanhope  are  accordingly  the 
mail  springs  of  that  day.  These  consist  of  two  springs  fixed  longitudinally  on  the  side 
framework,  and  two  transverse  ones  suspended  from  it  by  shackles  ;  on  the  latter  the  weight 
rests.  By  this  means  the  body  is  placed  two  removes  from  the  concussion,  but  the  shafts, 
and  of  course  the  horse,  are  exposed  to  the  whole  of  it.  This  combination  of  springs  is  not 

easy,  without  a  great  weight  on  them.  Sometimes  the  upper  part' of  the  Stanhope 
is  formed  of  cane-work,  which  gives  it  a  lighter  appearance ;  and  now  more  frequently 
the  body  of  the  Stanhope  is  hung  on  the  springs  of  the  Tilbury. 

CC72.  A  whiskey  or  chair  is  a  small  chair,  not  hung  by  braces,  but  placed  on  the  shafts, 
having  springs  of  some  kind  interposed  between  them  and  the  axles.  The  most  usual 
springs  for  this  purpose  are  the  double  elbow.  The  body  may  be  made  with  pannels,  or 
worked  with  cane.  It  is  made  low,  and  very  light.  In  other  respects  it  resembles  the 
gig,  and  is  the  cheapest  kind  of  spring  carriage. 

A  hind  of  very  low  chair  is  sometimes  made  on  two  or  four  wheels,  with  or  without 
springs,  for  a  park  ;  useful  for  invalids. 

6G73.  Buggy  is  a  name  which  has  sometimes  been  given  to  a  smaller  one-horse  chaise  ; 
sometimes  it  is  so  small  as  to  contain  only  one  person. 
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'4.  TTie  jaunting  car,  fi(j.  885.,  is  a  common  travelling  vehicle cheap,  safe, 

Fig.  8S5. 

in  Ireland,  and  is 
and  convenient, 

though  not  elegant.  They  are 
much  employed  as  stage  con-- 
veyances,  and  are  likewise  kept 
of  a  handsomer  construction  by 
private  individuals.  Fig.  885. 
represents  one  of  the  latter  in  a 
plain  style,  and  calculated  for  six 
persons,  drawn  by  one  horse  ; 
the  wheels  are  low,  and  the  feet 
of  the  passengers  come  within  a 

foot  of  the  ground.  Between  both  the  seats  is  a  space  called  the  well,  for  luggage.  Be- 
sides this,  there  are  several  other  constructions.  In  some  the  wheels  are  outside,  and  the 

passengers  sit  face  to  face,  instead  of  back  to  back,  as  in  this  figure ;  and  these  have  some- 
times the  addition  of  upright  standards  and  canopies  for  defence  in  case  of  rain,  forming 

an  economical  summer  carriage,  extremely  agreeable.  The  best  kind  are  put  upon  springs, 
lu  the  common  country  cart,  which  is  smaller,  there  is  no  separate  driving  seat,  but  the 
driver  sits  on  the  same  seat  with  the  passengers,  or  often  runs  before.  Another  modifica- 

tion, called  "  Bianconi's  jaunting  car,"  is  on  a  larger  scale,  carrying  four  or  five  passen- 
gers on  each  side,  has  four  wheels,  and  is  drawn  by  two  horses. 

.CHAP.  VI. 

VARIOUS  DETAILS  RESPECTING  THE  PARTS  OP  A  CARRIAGE. 

6675.  The  body  of  a  carriage  is  composed  of  a  framework  of  ash,  filled  in  with  pannels 
of  soft  straight -grained  mahogany,  usually  Honduras.  The  roof  in  close  carriages  is  made 
of  deal  well  blocked  underneath,  and  covered  externally  with  hides  stretched  and  dried 
on,  being  afterwards  blacked.  In  some  carriages  the  coach  box  and  boot  are  connected 
with  the  body  ;  in  others  they  are  detached  and  supported  by  the  carriage  part.  At  the 
back  of  the  body,  there  is  a  projection  called  the  sword  case  :  but  in  light  carriages  this  is 
often  omitted.  In  open  carriages,  a  jointed  hood  or  head  covered  with  leather  is  sometimes 
attached,  and  this  is  either  permanently  fixed,  or  made  to  take  away  if  required.  The 
most  complete  method  of  excluding  the  rain  was  described  in  the  "  Britzschka." 

To  give  the  body  greater  depth  inside,  without  injuring  the  symmetry  of  the  exterior, 
two  pieces  of  wood,  called  rockers  (because  shaped  like  the  rockers  of  a  child's  cradle) 
are  fixed  on  the  bottom  angles,  and  to  these  the  floor-boards  are  nailed.  These  pieces 
being  painted  black  are  scarcely  seen  on  the  outside.    The  bodies  of  open  four-wheeled 
ccarriages,  as  a  barouche  or  a  britzschka,  must  be  made  stronger  with  iron  plates  at  the 
bottom  than  those  of  a  close  carriage,  which  require  none. 

The  varieties  in  the  forms  of  bodies  is  considerable,  and  chiefly  characterises  the  kind 
of  vehicles.  Open  bodies  have  this  advantage,  that  three  persons  can  sit  with  tolerable 
ease  on  the  same  length  of  seat  as  would  accommodate  only  two  in  a  close  carriage.  A  full- 
sized  seat  for  a  close  body  to  contain  three  persons  is  about  four  feet  two  inches  ;  that  of 
an  open  body,  three  feet  five  or  six  inches  ;  the  seat  in  a  close  carriage  for  two  persons  is 
'three  feet  five  or  six  inches  ;  in  an  open  body  two  feet  eight  or  ten  inches.  The  width 
across  the  seat  is  never  regular,  but  generally  from  fourteen  to  eighteen  inches  ;  the 
liheight  of  the  seat  is  usually  fourteen  inches.  The  height  inside  the  body  varies;  from 
the  top  of  the  seat  to  the  roof  from  three  feet  six  inches  to  three  feet  nine  inches,  or  more. 

6676.  The  doors  are  framed  double  to  admit  of  the  glasses  sliding  down  between  the 
Uwo  thicknesses  ;  in  the  best  carriages  the  hinges  do  not  appear  on  the  outside.    It  is 
important  that  the  doors  should  fit  well ;  should  they  stick  a  little  by  swelling  at  first  with 
hhe  wet,  it  is  best  not  to  be  in  haste  to  have  them  reduced,  as  they  will  probably  shrink  in 
warm  weather  so  as  to  be  too  little.  The  windows  are  of  plate  glass  for  strength  as  well 
■IS  appearance.  The  glasses  are  inclosed  in  frames  of  wainscot,  covered  with  cloth  or 
velvet.  The  door  handles  are  of  brass  or  of  plated  metal,  generally  plain,  but  sometimes 
;nchly  chased  in  dress  carriages. 

6077.  Venetian  blinds  for  excluding  the  sun  in  hot  weather,  and  yet  admitting  the  air 
we  added ;  and  shutters  of  mahogany  in  pannels,  for  shutting  up  the  windows  and  ex- 
liluding  dust  are  necessary  when  the  carriages  are  not  in  use. 

6078.  The  steps  are  made  of  iron  to  fold  up  double  or  treble,  according  to  the  height, 
and  fill  recesses  in  the  insides  of  the  doors  when  they  are  closed.    They  are  covered  with- 
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carpet  or  morocco.  When  fixed  outside,  care  should  be  taken  to  place  them  conveniently, 
as  tliey  are  often  unsightly  and  in  the  way.  When  they  are  small  and  fixed,  they  are called  Ireaih. 

6()79.  The  lining  of  the  in/tides  of  carriages  was  formerly  always  of  light  coloured  cloth, 
but  now  various  kinds  of  silk  are  likewise  used,  and  sometimes  morocco.  In  summer  this 
is  occasionally  covered  with  chintz.  The  lining  is  ornamented  with  coach  lace,  fringe, tassels,  &c. 

6G80.  The  seats  inside  are  strained  over  with  cane  or  girth  web,  and  upon  this  are  laid 
cushions  stuffed  with  horse-hair.  Under  the  seats  are  placed  portable  boxes  for  holding things. 

6681.  TVie.^oor  is  covered  with  a  carpet  fitted  in. 
6682.  Pockets  are  fixed  to  the  insides  of  the  doors,  and  also  in  front  in  chariots. 
668;3.  The  wheels  of  a  carricuje  consist  of  the  nave,  spokes,  and  felloes.    The  nave  is 

the  short  block  of  wood,  nearly  cylindrical,  forming  the  centre  of  the  wheel,  a,  fig.  886., 
and  pierced  by  a  hole  for  the  axis  to  pass  through.  It  is  usually 
made  of  elm,  but  fustic  has  lately  been  used  as  a  superior  ma- 

terial. The  spokes  are  the  arms,  b  b,  of  oak,  extending  from  the 
nave  to  the  external  rim,  the  several  pieces  of  which  are  called 
felloes  or  fellies,  which  are  made  of  ash  or  beech,  and  are  hooped 
round  and  protected  with  iron  called  the  tire.  This  iron  is 
either  in  several  pieces  called  strakes,  or  in  one  piece,  put  on 
heated  ;  the  last  is  the  best  way,  as  the  iron,  by  shrinking  in 

Fig.  886.  cooling,  compresses  the  wheel,  and  binds  it  very  tight ;  all  car- 
riage wheels  are  now  made  in  this  manner,  which  is  termed 

hoop-tire,  or  bond-tire.  Wheels  are  constructed  in  a  form  said  to  be  dished;  that  is, 
the  nave  is  not  in  the  same  plane  with  the  rim  or  felloes,  but  falls  back,  so  that  the 
spokes  form  a  very  flat  cone,  as  may  be  easily  seen.by  viewing  a  wheel  on  the  edge,  as 
d,  fig.  886.  This  is  done  for  strength,  and  to  throw  off  the  mud  and  prevent  it  from 
clogging  ;  it  requires  very  skilful  workmen  to  make  good  wheels ;  if  bad,  they  often  break 
down ;  and  yet  the  men  must  be  trusted  for  the  work,  for  frequently  no  eye  can  detect 
bad  workmanship.  Wheels  have  been  made  wholly  of  iron,  but  though  these  answer  in 
some  cases  for  railroads,  the  elasticity  of  wood  is  found  to  be  preferable  in  ordinary 
carriages  and  roads.    The  height  of  wheels  varies. 

Mr.  Adams  observes,  "  That,  on  a  level  ground,  a  horse  will  draw  a  vehicle  with  the 
greatest  facility  when  the  centre  of  the  wheel  is  a  trifle  lower  than  the  point  of  draught, 
viz.  the  point  where  the  traces  are  aflixed  to  the  collar  ;  but  this  in  practice  would  be 
found  inconvenient,  inasmuch  as  you  would  be  unable  to  enter  the  vehicle  save  from 
behind,  and  moreover  the  height  of  the  axle  would  necessitate  a  corresponding  and  incon- 

venient height  in  the  seat.  For  this  reason,  the  total  height  of  the  wheels  of  two-wheeled 
vehicles  is  usually  made  to  vary  from  three  feet  to  four  feet  six  inches.  It  must  be 
borne  in  mind,  that  a  low  wheel  on  a  very  level  road,  a  railroad,  for  example,  may  be 
more  efficient  than  a  higher  wheel  on  a  rough  and  uneven  road.  But  on  the  same  road, 
and  with  an  equal  load,  the  high  wheel  is  that  which  requires  the  smallest  amount  of 
power  to  turn  it.  The  number  of  spokes  varies  according  to  the  size  of  the  wheel ;  there 
are  two  to  each  felloe  ;  hind  wheels  have  usually  from  seven  to  ten,  fore  wheels  from 
seven  to  nine.  An  extensive  manufactory  has  lately  been  established  in  Pimlico,  London, 
for  making  wheels  by  machinery  ;  and  it  is  said  that  the  wheels  produced  there  are  of  a 
very  superior  quality. 

6684.  The  axles  of  carriages  were  formerly  made  all  of  wood,  whence  the  old  name 
axletree,  but  they  now  always  consist  of  iron  ;  the  best  are  formed  of  several  flat  bars 
welded  together,  about  two  inches  or  two  and  a  quarter  in  diameter  for  a  coach  ;  for  light 
carriages  an  inch  and  a  half.  In  common  axles,  the  wheel  is  prevented  from  coming  off 
by  a  pin,  called  the  linch  pin,  passing  through  the  end  of  the  axh  tree  arm,  the  name  of 
the  part  that  the  wheel  tflrns  upon;  but  as  many  serious  accidents  have  happened 
through  the  linch  pin  failing  and  the  wheel  coming  off,  an  improved  method  of  securing 
the  latter  is  now  practised,  by  means  of  a  box  called  the  axletree  box,  which  is  contrived 
to  answer  the  double  purpose  of  keeping  on  the  wheel,  and  to  hold  oil,  grease,  or  some 
lubricating  substance  for  lessening  the  friction.  When  iron  axles  were  first  used,  it  was 
the  custom  to  drive  a  strong  and  broad  iron  hoop  into  the  nave  to  prevent  its  being  worn, 
and  this  plan  is  still  used  in  heavy  carts.  The  projecting  seam  formed  in  putting  it 
together  heli)8  to  secure  it  from  turning  on  the  nave.  The  commonest  axle  boxes  now 
used  for  carriages  are  somewhat  of  a  conical  form  of  plate  iron,  with  a  seam,  as  above, 
driven  into  tlie  nave.  At  the  upper  part  of  the  axletree  arm  the  axle  is  left  square,  and 
against  this  a  broad  iron  washer  is  driven  or  put  to  hold  fust  by  shrinking;  against  this 
the  axletree  box  works. 

668.5.  To  secure  the  wheel  from  coming  off,  an  iron  collar,  called  the  ajcktree.  nut,  is 

placed  on  the  small  or  outer  end  of  the  arm,  and  throiigh  this  and  the  axle  arm  the  linch 
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pin  passes.    To  hold  the  lubricating  grease  better,  the  inside  of  the  box  is  sunk  into 

To  prevent  friction  in  wooden  axles,  soap  or  black  lead  are  the  best  materials ;  for 
common  coarse  axles,  a  thick  unctuous  grease  is  the  best  adapted ;  but  for  iron  axles, 

which  are  accurately  made  and  fitted  to  the  boxes,  there  is  no  lubricating  substance  equal 

to  oil  of  the  purest  kind,  and  freed  from  mucilage  or  gelatine,  according  as  it  may  be  of 
vegetable  or  animal  production. 

6686.  Various  patents  have  been  taken  out  for  axle  boxes,  but  the  most  esteemed  is 

Collinge's.  This  possesses  the  advantages  of  being  very  durable,  giving  a  steady  and  silent 
motion  to  the  wheels,  and  retaining  the  oil  to  prosecute  a  journey  of  2000  miles  without 

requiring  to  be  replenished,    i  {fig.  887.)  is  the  axletree  arm  made  as  perfectly  cylin-  . 
°  drical  as  possible,  and  of  a  peculiarly  hard  surface, the  middle  reduced  in  diameter  so  as  to  form  a  recess 

to  contain  the  oil  necessary  to  feed  the  axletrees 
at  the  two  bearings,  b  b,  having  a  shoulder,  c,against 
which  the  wheel-box,  k  k,  takes  its  bearings  ;  the 

*  adjoining  collar  is  grooved  for  a  washer  to  preserve 
^'S-  887.  (Ijg  oii^  and  to  prevent  noise  in  its  use,  with  a  rim 

on  the  collar  of  the  axletree.  The  end,  /,  is  double-screwed,  to  receive  two  nuts  for  securing 
the  wheels  ;  one  screw  turns  the  way  of  the  wheel ;  the  other  the  reverse,  and  is  meant  as 
an  additional  security.  ̂   is  a  cap  which  covers  the  nut  and  receives  the  waste  oil ;  it  is 
made  of  brass  and  screwed  on.  In  order  to  insure  greater  durability  and  greater  freedom 
from  friction,  these  axles  and  their  boxes  are  always  case-hardened,  and  the  rubbing 
surfaces  highly  polished.  These  axles,  excellent  as  they  are,  however,  Mr.  Adams 
observes,  are  not  without  their  defects.  Should,  by  any  carelessness,  the  surface  be  suf- 

fered to  be  without  oil,  they  fit  so  close  that  they  would  become  hot  by  friction,  and 
stick  fast ;  likewise,  should  the  smallest  quantity  of  grit  get  in,  it  would  cut  into  the 
metal  and  prevent  motion.  A  patent  has  been  taken  out  by  Mr.  Mason,  which,  according 
to  Mr.  Adams,  remedies  these  defects.  It  is  sometimes  objected  to  Collinge's  axles,  that 
if  any  accident  happens  to  them,  such  as  a  wheel  sticking  fast  in  the  country  or  on  the 
Continent,  their  complication  renders  it  a  difficult  matter  to  put  them  to  rights.  But 
this  objection,  observes  Adams,  is  not  of  much  force  ;  for,  if  necessary,  commoh  boxes 
for  grease  may  be  applied  to  them  as  easily  as  to  any  others. 

6687.  The  pole  is  applied  when  the  carriage  is  put  to  use ;  it  is  fixed  in  the  chops  of 
the  futchels,  and  secured  by  an  iron  pin.  At  the  front  end  of  the  pole  is  a  double  staple, 
to  which  leathern  straps  called  pole  pieces  are  attached,  to  hold  the  horses  in  proper 
position,  and  to  prevent  the  carriage  from  over  running  them  when  descending  a  hill. 

6688.  T7ie  coach  box  always  forms  part  of  a  cOach  and  a  chariot,  and  also  occasionally 
of  some  other  carriages.  The  objection  to  it  is,  that  it  obstructs  the  view  of  the  country 
from  the  front  windows  in  travelling,  and  it  is  then  frequently  removed ;  but  it  is  less 
fatiguing  for  the  driver  than  when  he  rides  one  of  the  horses,  and  is  also  easier  for  the 
horse.  The  obstruction  to  the  view  is  of  less  consequence  in  town.  There  are  several 
kinds,  the  standard,  the  Salisbury,  the  travelling  coach-box,  and  the  chaise  coach-box. 
The  two  first  will  be  mentioned  under  "  Boot ; "  the  travelling  coach-box,  sometimes 
called  a  dickey  box,  has  a  low  iron  rail  round  for  the  security  of  the  driver ;  and  the  last 
resembles  nearly  a  small  chaise,  in  case  the  owner  wishes  to  drive  himself  The  coach- 

man's seat  is  stuffed  with  straw,  and  is  covered  with  baize  ;  it  is  made  higher  at  the  ends than  in  the  middle,  to  give  a  more  secure  seat.    This  is  covered  by  the  hammercloth. 
6689.  The  hammercloth  is  a  constant  appendage  to  the  town  coach  and  chariot.  It  is 

made  of  strong  cloth  stiffened  with  tarpaulin,  and  is  contrived  to  hang  in  large  folds. 
The  top  and  bottom  are  ornamented  with  bands  of  lace,  and  the  bottom  has  besides  a  deep fringe ;  some  have  a  crest  on  the  side. 

6690.  The  boot  is  a  box  covered  with  black  leather,  placed  on  the  fore  part  of  the 
upper  carriage  for  the  purpose  of  carrying  luggage.  Boots  are  of  various  forms.  Some 
are  square,  called  platform  boots,  for  holding  trunks,  &c.,  and  then  the  coach-box  is 
supported  over  it  by  upright  standards  of  wood  or  iron ;  but  that  called  the  Salisbury 
boot  is  very  generally  used  for  town  coaches ;  horns  project  upwards  from  it  to 
serve  as  a  support  for  the  coach-box,  and  the  coachman's  foot-board  is  also  a  part  of  it. 
Formerly,  a  kind  of  boot  called  the  budget  was  very  common  in  travelling-carriages  for 
luggage.     A  boot  behind,  with  a  seat  for  two  servants,  is  called  a  rumble. 

6691.  Da.ihing  or  spla.ihing  frames  are  fixed  to  the  fore  part  of  open  carriages  to  keep 
ofi"  the  dirt  splashed  up  ;  they  are  made  of  leather  strained  upon  iron  frames  (fig.  883.) in  the  Tilbury.  A  curved  sort  has  lately  been  introduced  on  each  side  of  the  body  steps, to  keep  off  the  dirt  from  the  wheels,  borrowed,  apparently,  from  the  droitzsehka.  It  is 
shown  in  the  pilentum  (fig.  867.). 

6092.  Lamps.  —  In  carriages,  the  term  lamp  is  applied  to  the  case  or  lanthoi-n  that 
holds  the  light,  whether  that  be  given  by  a  candle  or  oil.    The  simplest  are  wax  caudles 4  C  3 
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coutaiuc'd  in  tubes,  through  a  hole  in  the  upper  part  of  which  the  wick  passes,  the  candle being  pressed  upwards  by  a  spiral  spring  as  fast  as  it  is  consumed.  In  dress  carriages, 
the  lamps  are  circular  and  ornamental,  and  contain  wax  candles,  though  the  light  is 
inferior  to  that  of  oil.  Lamps  for  travelling  are  square,  with  shuttei's  for  day  to  protect 
the  glass  ;  they  burn  oil  with  flat  wicks,  and  reflectors  of  silvered  metal  are  usually  added. 
Means  have  not  yet  been  contrived  for  using  successfully  Argand's  lamps,  as  they  are liable  to  be  extinguished  by  the  gusts  of  wind,  and  the  motion  of  the  carriage  causes  the oil  to  overflow. 

6693.  Tim  iron  used  in  carriages  requires  to  be  of  the  toughest  quality  ;  the  best  is  that 
kind  called  king  and  queen,  which  is  prepared  from  fragments  of  old  wrought-iron  col- 

lected and  welded  together.  There  is  a  large  manufactory  of  it  at  Rotherhithe.  The 
irons  ai-e  extremely  numerous,  and  much  of  the  strength  of  the  carriage  depends  upon 
plates  properly  applied  to  the  various  parts.  The  springs  have  been  already  mentioned. 
The  body  loops  or  iron  brackets  bolted  to  the  bottom  of  the  body,  one  at  each  comer,  to 
fix  the  suspension  braces  to,  require  to  be  very  sound  and  strong. 

6604.  On  the  quality  of  the  leather  depends  frequently  the  safety  of  the  carriage ;  the 
suspension  braces  are  made  of  several  straps  sewed  together  firmly.  Besides  these,  there 
are  collar  braces,  which  go  from  the  perch  to  each  side  of  the  body,  to  prevent  it  from 
turning  over,  and  breaking  the  springs  by  a  reverse  action  in  case  of  violent  concussion. 
There  is  also  a  clieck  brace  from  the  spring  beds  to  the  body,  to  prevent  it  from  swinging 
too  far  fore  and  aft. 

6695.  Chaise  heads,  used  to  most  open  carriages,  are  formed  of  hoops  connected 
together  by  long  iron  joints,  and  covered  with  leather  blacked  and  made  waterproof. 
The  fronts  are  round  or  square,  with  curtains  to  close  it  occasionally. 

6696.  The  painting  and  varnishing  of  carriages  are  carefully  performed.  The  body 
receives  six  or  seven  coats  of  oil  paint ;  these,  when  dry,  are  rubbed  smooth  with  pumice 
stone  and  water,  and  two  more  coats  are  added  ;  after  that  it  receives  five  or  six  coats  of 
copal  varnish,  which,  when  thoroughly  dry,  is  highly  polished.  This  varnish  is  the 
hardest  and  least  liable  to  be  scratched.  Adjusting  the  colours  properly  demands  con- 

siderable taste.  It  is  customary  to  confine  the  colours  to  the  lower  half  of  the  carriage, 
except  some  stripes  round  the  door  and  window  ;  the  remaining  upper  quarfer  is  made 
black,  a  practice  not  ornamental,  and  which  appears  to  have  been  continued  from  the  time 
■when  it  was  the  custom  to  cover  all  the  upper  part  of  the  body  with  blacked  leather. 
Heraldic  bearings  on  the  panels  used  always  to  be  painted  in  their  proper  colours  ;  now 
they  are  frequently  painted  in  relief  in  nearly  the  same  colour  as  the  grounds.  The 
carriage  part  and  wheels  receive  several  coats  of  oil  paint,  and  are  ornamented  with 
stripes  of  various  colours,  to  give  a  light  appearance ;  they  are  then  varnished  with 
common  varnish. 

6697.  Carving  in  ordinary  carriages  is  sparingly  employed,  as  it  tends  to  harbour  dirt, 
and  impedes  the  process  of  cleaning  ;  the  timbers  of  the  carriage  are  ornamented  with  a 
few  sunk  mouldings  and  small  scrolls,  to  take  off  the  plain  appearance  which  they  would 
have  if  left  square.    In  state  carriages  more  is  introduced. 

6098.  Carriage  building  is  subdivided  into  numerous  brandies,  and  employs  m.iny  distinct  trades,  only  a 
part  of  which  is  engaged  in  the  factories,  as  body  makers,  carriage  makers,  wheelwrights,  axletree  makers, 
smiths  and  spring  makers,  curriers,  brace  and  harness  makers,  carvers,  painters,  japanners,  lamp  makers, 
trunk  makers,  blind  makers,  lace  makers,  ivory  workers,  platers,  chasers,  embroiderers.  Besides  these, 
there  are  the  manufacturers  of  cloth,  glass,  and  other  materials.  In  tliese  various  branches  there  are  many 
skilful  workmen,  particularly  the  smiths  and  wheelwrights,  some  of  whom  receive  high  wages,  and  work  by 
the  piece  ;  but  few  of  them  are  in  constant  employment  all  the  year.  It  is  remaik.ahle  that  the  workmen 
consider  themselves  as  of  very  different  grades  in  point  of  raid;,  and  the  body  ni.akers  and  wheelwrights  stiind 
at  the  head.  It  is  generally  admitted  that  the  carriages  built  in  Engl.and  excel  all  otliers  in  point  of  light- 

ness, strength,  and  goodness  of  workmanship  ;  but  wo  have  been  indebted  to  our  neighbours  for  several  hints 
in  point  of  form. 

6699.  In  travelling,  several  circumstances  respecting  carriages  require  to  be  attended 
to.  If  the  axles  of  the  vehicle  are  of  the  commonest  kind,  they  will  require  to  be  looked 

at  frequently,  and  have  fresh  grease  every  seventy  or  eighty  iniles.  CoUinge's  patent axles  will  run  from  three  to  fom*  thousand  miles  without  fresh  oil ;  but  when  they  are  to 
be  fresh  oiled,  it  is  best  to  get  a  coach  builder  to  do  it,  except  the  servant  has  been  taught 
and  understands  it  perfectly.  If  the  wheel  runs  dry,  the  axle  gets  damaged,  and  perhaps 
may  break  suddenly.  The  wheel  i)late  also  requires  greasing,  and  perhaps  new  leather 
to  the  transom.  The  suspending  braces  should  likewise  be  examined,  as  the  safety  of 

the  carriage  depends  upon  them.  Persons  who  suff'er  from  the  jolting  of  a  carriage  may sit  on  an  additional  loose  cushion  stuffed  with  horse-hair  and.  wire  springs,  or  on  an  India 
rubber  one  filled  with  air  by  means  of  a  stop-cock. 

6700.  Though  sometimes  the  same  carriage  is  used  for  town  and  for  travelling,  and  a  town 

chariot  may  be  converted  into  a  posting  one,  yet  there  are  some  objections  to  this.  Mr. 
Adams  observes  that  "the  springs  adapted  to  a  light  weight  easily  are  not  adapted  to  carry 

a  heavy  weight,  and  vice  versa  ;  and  a  carriage  must  lose  much  of  its  beauty  when  used 

for  travelling.    These  disadvantages  have  prevented  some  from  keeping  carriages,  and 
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have  obliged  a  few  to  keep  two  carriages.  But  another  motive  has  perhaps  been  still 
more  forcible.  In  travelling  with  a  carriage  rapidly,  it  is  necessary  to  go  with  post- 
horses,  or  to  travel  by  very  easy  stages,  with  a  single  pair.  Few  persons  like  to 
travel  slowly,  and  fewer  still  to  leave  their  horses  behind  them,  and  be  deprived  of  their 
use  ;  and  as  the  habits  of  those  who  keep  carriages  are  mostly  migratory  at  particular 
periods  of  the  year,  they  would  rather  cease  to  keep  horses  and  carriages  than  be  confined 
to  one  spot.  The  desirable  thing  is  to  have  one  pleasure  carriage  perfect  in  all  its  parts, 
and  to  be  able  to  convey  it,  servants,  horses,  baggage  and  all,  at  a  rapid  pace,  from  one 
point  to  another,  without  injury  to  the  carriage  or  horse  ;  and  to  have  the  perfect  use  of 
it  at  any  required  spot,  with  as  much  facility  as  though  the  owner  had  not  left  his  home. 
This  railroads  will,  in  time,  accomplish,  as  the  carriage  can  be  put  on  a  platform,  and 

conveyed  with  the  steam  vehicles,  as  well  as  the  horses." 
6701.  To  preserve  carriages  much  care  is  required  ;  and  consideration  should  be  paid  to  the  various  mate- 

rials of  which  they  are  composed,  which  are  as  delicate  as  those  of  furniture.  The  coach-house  should  have 
a  boarded  floor  laid  hollow  for  the  circulation  of  air  beneath,  and  be  extremely  dry  and  well  ventilated.  It 
should  not  be  placed,  as  is  often  the  case,  adjoining  to  stables,  in  the  vicinity  of  dung-heaps,  cess-pools,  or 
open  drains,  as  the  gases  disengaged  from  these  places  have  a  very  injurious  effect  upon  the  paint  and  varnish. 
The  woodwork  is  apt  to  swell  with  damp  and  shrink  with  he«\t,  and,  though  it  is  well  painted,  yet  the 
moisture  wtU  in  some  degree  find  its  way  in.  If  it  be  exposed  in  too  dry  situations  the  p.inels  will  shrink  and 
perhaps  crack  :  the  wheels  also  require  to  be  frequently  wetted  to  prevent  shrinking,  particularly  in  summer. 
The  iron-work  is  liable  to  rust  with  damp,  which  at  last  forces  off  the  paint:  the  plated  and  brass-work 
tarnishes  and  suffers  from  the  same  cause.  It  is  better  to  rub  these  dry  every  day  than  to  suffer  them  to 
contract  tarnish,  which  requires  to  be  got  off  with  whiting  or  plate  powder.  Leather  requires  frequent  oiling 
to  preserve  its  tenacity,  which  is  particul.arly  essential  in  those  parts  where  great  strength  is  required. 
Certain  Icithers,  as  heads  and  knee-d.ips,  where  they  are  used  merely  to  keep  out  the  rain,  are  sometimes 
blacked  or  japanned,  which  answers  for  a  time,  so  long  as  they  do  not  crack  ;  this  saves  a  great  deal  of  trouble 
in  oiling,  .md  has  a  good  appearance.  The  cloths  and  linings  of  the  inside  should  be  kept  free  from  damp, 
which  will  occasion  them  to  rot  from  mildew,  and  the  sun's  rays  will  destroy  their  colours  ;  but  above  all  it is  necessary,  by  frequent  brushing  and  other  precautions,  to  keep  them  from  moths.  To  preserve  hammer- 
cloths  from  rain,  waterproof  India  rubber  cloth  covers  are  now  used  ;  and  this  has  the  advantage  of  keeping 
away  moths,  but  the  disagreeable  odour  prevents  its  being  used  inside. 

After  tlie  carriage  has  been  out,  whether  in  the  sun  and  dusLor  rain,  it  should  be  carefully  washed  and 
dried.  It  should,  if  possible,  be  cleaned  before  the  dirt  dries  on  ft,  jind  it  should  be  well  sluiced  with  plenty 
of  water  to  prevent  any  sand  from  remaining  which  might  scratch  the  varnish  in  rubbing.  Sea  water  should 
never  be  used.  Great  care  in  cleaning  goes  much  towards  the  preservation  of  a  carriage.  The  varnish  of 
the  body  is  very  apt  to  be  stained  by  the  various  substances  in  roads  :  the  stains  should  be  got  rid  of  as  soon 
as  possible  by  rubbing  with  a  baize  or  soft  leather  and  a  little  sweet  oil,  drying  the  place  off  with  flour ;  or  if 
the  stains  should  be  diflicult  to  get  off,  a  little  rotten  stone  or  Tripoli  with  oil  will  assist.  If  the  panels  appear 
to  begin  to  shrink,  it  will  be  proper  to  see  that  they  are  confined  in  their  grooves,  otherwise  they  may  crack, 
which  is  a  defect  diflicult  to  remedy  :  but  this  may  happen  without  the  framing  giving  way  in  the  least.  The 
wear  of  a  carriage  depends  very  much  upon  the  coachman's  driving,  and  looking  after  it  when  in  the  coach- house. He  should  have  a  knowledge  of  the  construction  of  carriages,  in  order  that  he  m,ay  know  when  any 
part  is  out  of  order,  that  the  proper  remedy  may  be  applied  in  time.  Driving  very  hard  over  the  stones 
exposes  the  carriage  to  many  accidents,  and  the  springs  and  .axletrees  are  the  parts  most  liable  to  give  way  : 
the  wheels  also  suffer  much.  The  shaking  of  the  c.irriage  frequently  loosens  the  bolts  and  nuts ;  this  should 
be  attended  to  in  time  by  the  coachman,  who,  if  he  is  skilful,  may  tighten  them  himself  without  always  send- 

ing for  the  coachmaker:  it  is  prudent,  however,  to  try  these  once  a  fortnight,  if  the  carriage  has  been  in 
constant  use.  Uattling  is  a  sure  sign  of  something  loose  that  requires  to  be  tightened.  When  iron  works 
.against  iron,  rattling  often  takes  place,  and  sometimes  apiece  of  le.ither  put  between  will  stop  it.  Squeaking 
may  be  stopped  by  a  little  oil.  Repairs,  in  general,  form  a  considerable  part  of  the  expense  of  a  carriage  : 
on  an  average  the  wheels  require  to  be  renewed  every  five  or  six  years,  or  oftener  if  they  are  much  used 

6702.  To  have  the  use  of  a  carriage  several  methods  have  been  resorted  to.  The  most 
satisfactory  mode  is  to  have  it  built  to  order,  as  then  it  may  be  made  to  suit  exactly  the 
convenience  and  taste  of  those  who  require  it.  If  the  carriage  is  completely  paid  for  at 
once  the  owner  takes  upon  himself  all  the  trouble  of  keeping  it  in  repair  ;  but  the  carriage 
builder  will  also  let  it  upon  lease  for  a  term  of  years,  generally  four  or  five,  engaging  to 
keep  it  in  repair  all  the  time,  excluding  accidents :  the  occupier  has  thus  the  same 
advantages  as  with  a  ready  furnished  house.  When  the  term  expires,  the  carriage  re- 

verts to  the  builder.  A  third  method  is  to  purchase  a  carriage  ready  built ;  in  this  man- 
ner one  may  be  often  procured  at  a  cheaper  rate,  but  great  judgment  is  necessary  in  the 

purchase.  Few  persons  are  judges  of  the  qualities  of  a  carriage  so  as  to  detect  their 
faults  ;  and,  indeed,  from  the  way  in  which  they  are  sometimes  got  up  on  speculation,  it 
is  extremely  difficult  to  discover  the  defects,  except  by  a  trial  of  some  time.  On  this 
account  the  safest  mode  is  to  pay  a  higher  price,  and  trust  the  reputation  of  the  builder. 
Carriages  may  likewise  be  hired  for  various  periods,  as  by  the  week,  month,  or  year. 

G70.3.  Some  gentlemen  who  have  carriages  of  their  own  job  their  hor.ses,  or  hire  them 
by  the  season  or  by  the  year.  Careful  job  masters  will  stipulate  for  the  employment  of 
their  own  coachmen,  but  not  always ;  it  is  for  several  reasons  objectionable  in  a  quiet 
family.  It  is  important  that  every  groom  or  coachman  should  be  a  competent  judge  of 
the  working  of  a  horse,  that  he  may  be  able  to  inform  his  master  whether  he  is  properly 
served.  A  pair  of  carriage  horses  should  be  well  matched  ;  when  this  is  neglected,  one 
of  them  is  obliged  to  do  more  duty  than  the  other  and  wears  himself  out :  and  it  is  like- 

wise necessary  that  the  carriage  should  not  be  too  heavy  in  draught  for  the  horses,  or  the 
horses  too  light  for  the  carriage.  Though  carriages  are  in  general  made  lighter  now 
than  formerly,  yet  some  of  the  light  kind  have  a  great  deal  of  iron  about  them.  The 
fitting  of  the  harness  to  the  horses  is  likewise  important  to  attend  to. 
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BOOK  XXIV. 

OF  STABLES  AND  THE  MANAGEAIENT  OF  HORSES. 

CHAP.  I. 

CONSTRUCTION  OF  STABLES. 

6704.  Great  improvements  have  been  made  lately  in  the  construction  of  stables,  since 
the  nature  of  the  horse  has  been  so  much  studied  by  veterinary  surgeons,  and  the  imports 
ance  of  ventilation  and  good  air  has  been  understood,  together  -with  many  particulars  for 
the  prevention  of  diseases  of  the  feet  and  other  parts.  Formerly,  horses  were  too  often 
lodged  in  low,  confined,  and  dark  stables,  where  the  air  was  of  the  worst  description,  in 
consequence  of  which  diseases  were  engendered,  the  origin  of  which  was  unsuspected. 

6705.  The  situation  of  the  stable  should  be  at  some  distance  from  the  mansion,  and  it  is 
best,  if  possible,  to  have  a  southern  aspect  to  shelter  them  from  the  cold  winds.  It  is 
desirable  that  the  surface  of  the  ground  should  be  sloping,  for  the  convenience  of  drain- 

age, and  that  the  soil  should  be  dry,  a  damp  situation  being  particularly  injurious  to  the 
health  of  horses.    It  is  essential  that  proper  drains  should  be  executed  by  the  builder. 

6706.  Stables  should  be  sufficiently  large  for  the  number  of  horses  ;  but  it  is  not  judicious 
to  have  many  horses  in  one  stable,  since  the  change  of  temperature  occasioned  by  taking 
out  some  of  them  may  render  it  too  cold  for  those  that  remain.  When  there  are  many 
horses,  it  is  best  to  divide  the  stable  into  several  parts.  For  valuable  horses,  it  is  recom- 

mended that  one  stable  should  not  have  above  six  or  seven  stalls,  or  perhaps  not  above 
four  or  five.  One  empty  stall  is  useful,  that  two  may  be  occasionally  thrown  into  one,  in 
case  of  a  horse  being  sick.  For  a  pair  of  carriage  horses,  the  stable  should  have  three 
stalls.  When  there  are  many  horses,  the  stalls  are  sometimes  arranged  in  a  double  row, 
with  a  passage  between  to  occupy  less  space  ;  but  a  single  row  or  a  single-headed  stable 
is  best ;  where  it  is  double-headed,  the  horses  are  apt  to  hurt  each  other  by  kicking. 

6707.  The  walls  must  necessarily  be  of  the  materials  used  in  the  country  ;  but  brick  is 
the  best,  being  the  warmest  and  driest,  if  properly  laid.  The  inside  is  usually  plastered, 
or  at  least  whitewashed.  It  should  be  boarded  to  the  height  of  four  or  five  feet,  plaster 
being  apt  to  break  away ;  and  all  the  stalls  should  be  boarded  at  the  head  about  three 
feet  above  the  manger. 

6708.  The  width  of  the  door  is  usually  three  feet  six  inches,  but  this  is  too  narrow  for 
taking  the  horses  out ;  four  feet  is  tetter.  The  height  of  the  door  should  be  at  least  eight 
feet.  Sometimes  the  door  is  usefully  divided  into  two  halves,  one  above  the  other.  The 
bolts  should  be  of  wood,  which  is  better  than  iron. 

6709.  The  floor  of  the  stable  should  be  laid  with  materials  that  are  durable,  and  of  a 
certain  degree  of  toughness,  so  as  to  prevent  the  slipping  of  the  horses  feet.  Flag-stones 
are  not  proper,  except  they  are  grooved  or  furrowed.  Common  bricks  are  not  hard 
enough  ;  but  Dutch  clinkers,  laid  edgeways,  make  an  excellent,  perhaps  the  best  paving, 
being  narrow  and  extremely  hard.  Basalt,  called  also  whinstone,  is  employed  in  some 
parts  of  the  country  where  it  occurs,  and  is  unexceptionable  when  squared  to  proper 
shapes.  The  asphalte  forms  a  hard  and  even  paving ;  it  has  been  tried  experimentally  at 
the  Veterinary  College,  and  found  to  answer ;  it  has  also  a  very  neat  appearance. 

To  carry  off  the  urine  of  the  horses,  the  whole  of  the  paving  should  be  laid  with  a 
slope  towards  a  channel  or  gutter  running  the  whole  length  of  the  stable.  But  some 
object  to  the  floor  of  the  stall  having  this  slope,  as  it  is  supposed  to  strain  the  back  sinews 
of  the  horse,  and  they  prefer  making  a  grating  in  the  centre  of  the  stall  (section, ^(7.  890.), 
towards  which  the  floor  has  a  slight  inclination,  and  a  short  drain  from  this  should  com- 

municate with  an  underground  drain,  thus  preventing  the  urine  from  remaining  in  the 
stable.  Instead  of  an  iron  grating,  some  use  a  square  piece  of  stone  or  oak  with  holes  in 
it  ;  this  must  be  made  to  take  up  to  clean  the  drain.  If  the  floor  of  the  stall  is  made  to 

slope,  the  slant  should  not  be  above  an  inch  in  a  yard.  There  must  be  proper  traps  to  the 
drains  to  prevent  any  smells  from  rising,  or  cold  air  or  rats  ascending.  The  drain  should 
lead  to  a  manure  tank.  In  stables  where  there  is  no  contrivance  to  carry  off  the  water, 

part  is  soaked  up  by  the  litter,  pan  sinks  into  the  floor,  and  the  remainder  evaporates  and 

mingles  with  the  air,  rendering  it  damp  and  foul.  Where  the  situation  of  the  stable  is  a 

perfect  flat,  it  is  proper  to  raise  the  floor  above  the  level  of  the  surface,  so  as  to  get  suffi- 
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cient  inclination  for  the  drains  and  secure  perfect  dryness  ;  the  approach  to  the  door  may 
be  a  very  gentle  ascent. 

6710.  The  ventilation  of  the  stable  is  the  next  thing  of  importance  we  shall  consider, 
since,  if  this  is  not  provided  for  in  the  construction  of  the  building,  it  is  not  easy  to  effect 
it  properly  afterwards.  Before  the  subject  of  physiology  was  rendered  popvdar,  and  the 
nature  of  respiration  understood,  by  which  the  necessity  of  pure  air  for  health  is  rendered 
evident,  people  never  thought  of  admitting  fresh  air  into  a  stable,  as  they  had  no  notion  of 
its  use.  In  fact,  they  did  all  they  could  to  exclude  it,  by  closing  up  every  aperture  by 
which  a  breath  of  fresh  air  might  find  admission.  The  horse  was  confined  in  a  sort  of  hot- 

house, the  air  of  which  was  so  offensive,  that  it  was  with  ditficulty  the  grooms  could  bear 
it.  The  bad  effect  of  hot  stables  is  now  pretty  generally  understood,  but  still  many  do 
not  know  the  difference  between  common  air  simply  heated,  and  air  heated  and  mixed 
with  other  noxious  gases.  Those  persons  confound  a  hot  stable  with  a  foul  one,  whereas 
one  might  exist  without  the  other,-  although  the  two  qualities  of  being  over-heated  and 
being  foid  with  noxious  air  are  generally  united. 

We  would  recommend  the  reader  to  study  what  we  have  said  on  the  subject  of  venti- 
lation ;  he  will  then  perceive  that  the  atmosphere  which  we  breathe,  when  deprived  of  its 

vital  principle  through  the  act  of  respiration,  whether  of  men  or  horses,  is  unfit  for  the 
support  of  life,  becoming  noxious,  and  in  fact  a  poison,  which,  when  mingled  with  the 
rest  of  the  air,  renders  it  unwholesome.  It  is  necessary,  therefore,  to  get  rid  of  this  foul 
air,  so  that  it  shall  not  be  respired  again,  and  to  introduce  fresh  air  that  possesses  the 
property  so  essential  to  life.  But  merely  heating  the  air  without  breathing  it  does  not 
deprive  it  of  this  vital  principle,  and  air  may  therefore  be  warmed  to  a  considerable 
degree,  without  being  at  all  unfit  to  be  breathed.  As,  however,  the  foul  air  that  comes 
from  the  lungs  is  always  warm,  this  expired  air  is  one  of  the  chief  causes  of  the  high 
temperature  of  stables  in  which  horses  are  confined,  and  in  this  case  air  so  warmed  is 
rendered  unwholesome.  It  is  as  necessary  that  horses  should  breathe  pure  air  as  human 
beings,  and  that  the  gas  which  is  ejected  from  their  lungs  should  pass  out  of  the  stable, 
while  at  the  same  time  an  equal  quantity  of  pure  air  is  introduced  into  it.  Fortunately 
this  noxious  air,  being  lighter  than  the  cold  air,  rises  at  first  to  the  ceiling,  and  when 
proper  apertures  are  made  there  for  its  escape,  it  will  find  its  way  out,  while  cool  and 
fresh  air  will  force  its  way  into  the  stable  at  the  lower  part  to  supply  its  place. 

6711.  The  air  of  stables  is  not  only  deteriorated  by  the  breathing  of  the  animals,  but  it  is 
farther  contaminated  by  emanations  from  the  body,  as  well  as  by  the  noxious  ammoniacal 
vapours  arising  from  the  urine  and  dung.  This  may  be  easily  perceived  on  entering  the 
stable  in  the  morning,  when  not  only  an  oppressive  but  a  pungent  ammoniacal  smell  is 
perceived,  resembling  that  of  hartshorn,  of  which,  indeed,  the  urine  of  the  horse  contains 
a  large  quantity.  These  vapours  are  hurtful  to  the  lungs  of  the  horse,  and  still  more 
particularly  to  its  eyes,  and  are  no  doubt  the  source  frequently  of  blindness  and  many  of  his 
diseases.  The  grooms  likewise  are  known  to  suffer  in  their  health  from  the  ammoniacal 
vapours  in  the  stables. 

6712.  TJie  most  effectual  mode  of  managing  the  ventilation  of  a  stable  is  by  having  large 
trunks  or  tubes  of  board,  about  a  foot  square,  to  pass  thi'ough  the  ceiling  and  roof  into 
the  open  air,  having  their  tops  covered  in  such  a  way  that  the  heated  air  can  go  out  but 
no  rain  come  in.  If  it  is  impossible  to  send  them  out  through  the  middle  of  the  ceiling, 
they  may  be  carried  out  just  beneath  it  through  the  wall ;  and  it  will  be  best  if  there  be  a 
tube  to  each  stall,  as  at  a  in  the  section,  fig.  890.  ;  or  windows  with  luffer-boards,  to 
be  opened  or  shut  as  may  be  required,  may  be  placed  at  convenient  situations. 

It  is  to  be  observed,  that  no  air  can  go  out  except  an  equal  quantity  be  admitted  to 
supply  its  place,  as  the  stable  must  at  all  times  be  equally  full  of  air ;  therefore  apertures 
for  the  admission  of  fresh  air  should  be  made  somewhere  at  the  lower  part  of  the  stable, 
where  the  draught  will  be  least  prejudicial.  In  a  small  stable,  the  bottom  of  the  door 
will  do  for  this,  if  a  board  be  placed  below  the  aperture  in  it  slanting  so  as  to  direct  the 
current  of  air  that  enters  upwards,  instead  of  its  coming  horizontally,  which  might  strike 
upon  the  legs  of  the  horses.  In  larger  stables,  where  more  fresh  air  is  required,  numerous 
small  apertures  are  better  than  one  large,  placed  in  such  manner  that  the  air  cannot  reach 
the  horse  as  cold  currents,  which  may  be  injurious  to  him  ;  they  should  be  so  contrived 
that  the  air  admitted  may  soon  mix  with  the  rest. 

6713.  It  is  customary  in  the  morning  to  open  all  the  doors  and  windows  to  ventilate  the 
stable  when  it  has  been  shut  up  all  night ;  but  this,  though  often  useful  and  proper  when 
the  horses  are  out,  is  not  enough ;  for  means  should  be  provided  by  which  a  continual 
slow  change  of  air  may  be  going  on,  and  which  should  act  of  itself  without  any  attention 
from  the  groom  or  his  assistants,  and  yet  that  the  change  should  not  be  so  great  as  to 
render  the  stable  cold.  When  the  ceiling  of  the  stable  is  flat,  its  height  should  be  nine 
feet  for  four  horses ;  and  if  there  are  more,  it  should  be  higher,  as  much  as  twelve  or 
fourteen  for  large  stables.  The  smallest  ought  not  to  be  less  than  eight  feet  high.  If  too 
lofty  it  will  be  cold;  when  too  low,  currents  are  occasioned  by  the  ventilation. 
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In  a  late  number  of  the  "Journal  of  the  Agricultural  Society,"  a  method  is  described  of 
correcting  the  bad  effects  of  the  arnmoniacal  vapours  mentioned  above  as  so  injurious.  If 
a  mixture  of  powdered  g3'psura  wetted  and  sulphuric  acid  (oil  of  vitriol),  be  strewed  on 
the  floor  of  the  stables,  the  acid  -will  neutralise  the  ammonia,  and,  to  use  the  words  of  the 
grooms,  "  the  stables  will  be  sweetened."  It  has  been  supposed  that  the  gypsum  produced 
part  of  this  effect,  but  it  does  not  appear  that  any  portion  of  the  ammonia  is  absorbed  by 
it,  and  that  it  merely  acts  as  a  convenient  surface  for  the  acid;  for  a  mixture  of  sawdust 
and  sulphuric  acid  answers  the  same  purpose.  One  part  of  sawdust  will  ahsorb  three 
parts  of  the  acid  solution,  which  should  consist  of  one  part  by  measure  of  acid  and  fifteen 
of  water.  Instead  of  strewing  the  mixture  on  the  floor,  where  it  will  get  mixed  with 
the  straw,  and  injure  the  horses'  feet,  it  is  better  to  place  it  in  trays  distributed  in  various 
parts  of  the  floor.  The  acid  should  not  remain  unchanged  longer  than  three  or  four  days, 
when  it  will  be  found  neutralised. 

6714.  The  temperature  of  the  stable  is  a  circumstance  that  requires  particularly  to  be 
attended  to.  Grooms,  in  general,  have  a  predilection  for  warm  stables.  Well-bred 
horses  require  a  warm  and  genial  temperature  in  the  stables,  supposing  of  course  the  air 
to  be  pure,  to  maintain  that  beautiful  appearance  of  a  glossy  coat  so  indicative  of  con- 

dition, and  so  essential  to  the  beauty  of  the  animal.  But  although  it  has  this  efiect,  a  very 
glossy  coat  in  winter  is  not  desirable  ;  nature  has  a  tendency  to  proportion  the  degree  of 
fineness  of  the  coat  to  the  season,  making  it  a  little  rougher  in  winter  than  in  summer. 
The  glossiness  of  the  coat  should  be  more  the  result  of  careful  grooming  than  of  the 
warmth  of  the  stable.  The  bad  effect  of  hot  stables  is  evident  from  the  diseases  frequently 
occasioned  by  taking  horses  out  into  the  open  air,  particularly  in  cold  weather,  when  the 
temperature  is  30°  or  40°  below  that  of  the  stable.  This  is  often  the  cause  of  rheuma- 

tism, catarrh,  or  inflammation  of  the  lungs,  when  horses  are  kept  standing  long  in  the 
cold,  notwithstanding  that  exercise  keeps  them  warm  for  a  time.  It  is  also  generally 
known  that  a  sudden  return  to  hot  stables  is  nearly  as  dangerous  as  the  change  from  a 
heated  atmosphere  to  a  cold  and  biting  air.  It  is  true  that  the  horse  is  an  animal  now  in 
a  highly-artificial  state,  requiring  to  be  treated  with  a  degree  of  care  beyond  that  of  any 
other  domesticated  quadruped ;  but  it  is  only  the  race-horse,  and  those  with  much  of 
their  blood,  and  particularly  while  in  training,  that  require  an  extraordinary  degree  of 
warmth,  since  they  belong  to  a  race  that  came  originally  from  a  warm  country  ;  neither 
ought  they  to  be  kept  too  warm  after  they  have  been  so  long  accustomed  to  our  climate. 
No  horse  in  the  stable  should  sweat  under  his  clothing ;  by  so  doing  he  is  rendered 
highly  sensible  to  external  impressions  from  alteration  of  temperature,  producing  a  morbid 
sensibility  of  skin,  and  consequently  a  greater  susceptibility  to  many  diseases ;  it  also 
proves  a  relaxent. 

The  heat  of  a  well-regulated  stable  in  summer  should  not  vary  from  between  60° 
and  65°  ;  nor  in  winter  much  from  50°.  Some  have  even  found  the  advantage  of  ac- 

customing horses  to  a  cooler  atmosphere  by  keeping  them  much  in  the  open  air.  It  is 
■essential,  as  we  have  already  stated,  that  grooms  should  learn  to  distinguish  between 
merely  heated  and  foul  air  ;  at  present  they  confound  these  imder  the  name  of  close.  But, 
as  we  have  stated,  air  may  be  warm  without  being  in  the  least  unwholesome,  and  may  be 
cold  and  yet  very  foul ;  the  wholesomeness  for  respiration  not  depending  upon  the  tem- 

perature, but  upon  the  gases  which  compose  it  and  the  noxious  vapours  with  which  it 
may  be  contaminated.  The  temperature  should  be  ascertained  by  a  thermometer  kept  in 
the  stable. 

As  an  argument  against  the  practice  of  keeping  stables  too  warm,  it  is  stated,  that  in 
Berwickshire  it  is  not  uncommon  to  keep  horses  all  winter  in  hammels  or  small  sheds  in 

open  straw  yards,  where  they  are  exposed  to  the  freest  circulation  of  air,  and  that  they 
have  no  grease,  swelled  legs,  coughs,  or  inflammations,  or  other  diseases  probably  brought 
on  by  the  use  of  hot  stables.  Horses,  however,  to  be  treated  in  this  manner,  should  be 

brought  up  to  it,  for  it  would  not  be  safe  to  try  the  experiment  on  a  horse  long  accus- tomed to  a  warm  stable. 

6715.  The  light  of  stables  has  been  much  neglected.  Many  have  not  even  a  glazed 
window,  as  it  has  been  supposed  that  horses  had  no  use  for  light,  and  even  that  they 
thrive  best  in  the  dark ;  but  this  is  now  known  to  be  an  error ;  besides,  a  certiiin  degree 

of  light  is  necessary  to  enable  the  owner  to  see  whether  the  stable  is  kept  properly 
clean  and  in  order.  Some  stable-keepers  prefer  darkness  to  conceal  their  want  of 

cleanliness,  or  to  make  the  horse  look  lively  when  brought  into  the  light ;  but  this  is 

injurious  to  his  eyes.    However,  too  nuich  light  prevents  his  sleeping. 
6716.  Windows  should  be  placed  high  up  in  the  stable,  that  the  light  may  not  come  mto 

the  horses'  eyes  ;  and  the  glass  should  be  in  imitation  of  ground  glass,  to  keep  out  the  direct 

rays  of  the  sun.  Wiien  opened  in  summer,  a  net  should  be  kept  across  the  openmg,  as 
that  keeps  out  the  flics  so  annoying  to  horses. 

6717.  Whitewashing  or  limc-whiting  the  walls  and  ceiling  of  the  stable  is  very  proper 

on  account  of  cleanliness ;  but,  except  the  stable  is  rather  dark,  it  is  best  not  to  make  the 
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walls  quite  white,  but  -with  a  tinge  of  brownish  yellow  or  stone  colour,  this  being  less 

glaring  for  the  horses'  eyes. 
6718.  For  nkjht,  the  best  lights  are  candles  or  lamps  in  lanterns.  The  gas  lights,  which 

are  sometimes  employed  to  burn  continually  in  stables,  are  extremely  prejudicial,  as  they 
consume  much  of  the  vital  part  of  the  air,  and  sometimes  suffer  the  carbonated  hydro- 

gen to  escape  unburnt,  which  is  exceedingly  injurious. 
6719.  Stalls.  All  good  stables  are  divided  into  stalls,  one  for  each  horse,  and  these 

are  separated  from  each  other  by  wooden  partitions  (see  plan  of  a  four-stall  stable. 
Jig.  888.,  and  the  view  of  the  interior,      889.).    If  horses  are  placed  together,  they  are 
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apt  to  do  each  other  mischief,  or  are  in  some  way  inconvenient  to  the  other.  In  some 
stables  they  are  separated  only  by  wooden  bars ;  but  these  are  not  enough,  for  one  will 
sometimes  rob  the  other  of  his  food,  or  do  him  harm  by  biting  or  other  annoyance. 
Good  stalls  require  to  be  six  feet  wide  in  general,  and  should  be  eight  or  nine  feet  in 
depth;  that  is,  the  partition  should  be  of  this  length  to  prevent  one  horse  interfering  with 
another ;  the  height  of  the  partition  should  be  seven  feet  at  the  head  and  five  at  the  heels. 
Ponies  will  do  with  stalls  five  feet  wide,  but  large  dray  horses  require  six  feet  six  inches. 
When  the  stall  is  too  broad,  the  horse  will  stand  across  it ;  when  too  narrow,  he  cannot 
lie  down,  which  is  a  necessary  position  for  his  repose  after  having  been  hard  worked.  It 

ruins  a  horse's  legs  and  feet  not  to  allow  him  to  stretch  his  limbs  in  the  stall.  Of  the 
paving  of  the  stall  we  have  already  made  mention.    The  stall  posts  are  uprights  at  the 

bottom  of  the  stall  to  stay  the  par- 
tition (see  fig.  890.) ;  they  should  be 

round  or  octagonal,  not  square  ;  some- 
times they  only  rise  a  little  above  the 

partition,  and  sometimes  they  extend 
to  the  ceiling  which  is  firmest.  Each 
side  of  this  post  should  have  a  ring 
for  pillar  reins,  which  are  used  when 
the  horse  is  required  to  stand  reversed 
in  his  stall,  as  he  is  occasionally  when 
cleaning.  The  top  of  the  partition  is 
generally  covered  with  iron. 

In  some  stables,  there  are,  besides  the 
stalls,  some  compartments  much  wider, 
called  boxes,  for  such  horses  to  be  in 

tliat  are  ill,  or  which  require  much  rest.  When  horses  are  worked  daily,  it  is  proper  to 
hang  the  harness  of  each  on  pegs  in  the  wall  opposite,  to  lose  as  little  time  as  possible 
in  putting  or  keeping  in  the  harness-room  that  which  is  used  only  occasionally. 

(1720.  Haji-raclt.'i  are  usually  made  of  wood,  but  they  are  now  beginning  to  be  made  of 
cast-iron,  which,  though  more  expensive  at  first,  are  much  more  durable,  and  are  more 
easily  kept  clean.  The  front  of  the  rack  usually  slopes  forwards,  as  mfig.  889.,  that  the 
horse  may  draw  the  hay  more  easily  from  it,  and  that  it  be  more  easily  filled.  But  there 
are  some  objections  to  this  form,  and  dust  and  seeds  of  the  hay  sometimes  fall  into  the 

horse's  eyes,  and  on  this  account  some  prefer  having  the  bars  or  spars  (as  they  are 
called)  perpendicular,  as  in  fig.  891.,  but  this  requires  greater  depth  of  the  stall,  because 
a  partition  must  be  run  up  at  a  little  distance  from  the  wall  as  in  the  section  fig.  890.,  and 
the  hay  is  thrown  into  the  space  between,  either  from  the  hay-loft  above,  or  from  an 
opening  just  under  the  ceiling  of  the  stable.  In  this  space,  below  the  rack,  there  is  a 
bottom  with  bars  closer  to  let  the  seeds  and  dust  fall  through,  which  are  collected  by  a 
door  below. 

The  spars  should  be  round,  two  feet  and  a  half  high,  an  inch  and  a  quai'ter  thick,  and 
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two  inches  and  a  quarter  apart.    Each  rack  should  have  a  ring  at  bottom  for  securing 
the  horse's  head  :  when  tied  to  the  spars  he  is  apt  to  bend 
or  break  them.  Some  have  made  the  spars  turn  round  on 
a  pivot  to  facilitate  the  coming  out  of  the  hay.  The  racks 
are  also  sometimes  placed  in  the  corner  of  the  stall,  forming 
the  quarter  of  a  circle,  which  gives  more  room. 

The  usual  mode  of  filling  the  hay-rack  is  from  the  hay- 
loft over  the  stable,  as  it  is  generally  in  towns  by  means  of 

an  aperture  in  the  ceiling  just  over  the  rack,_^^.  890.  These 

apertures  have  been  objected  to ;  it  has  been  said  that'  the 
foul  vapours  from  the  stable  rise  up  them  and  contaminate 
the  hay,  and  that  the  dust  and  seed  of  the  hay  fall  down 
upon  the  head,  mane,  and  ears  of  the  horse,  and,  in  conse- 

quence, it  is  recommended  to  abolish  these  apertures  and  to 
keep  the  hay  in  another  manner.  But  the  rising  of  the  foul 
air  can  be  prevented  by  close  trap-doors,  and  the  dust  may 
be  avoided  by  a  canvas  sheet,  to  be  used  whenever  the  hay 
is  put  down.  Any  other  mode  of  carrying  in  the  hay  would 
occasion  much  trouble,  and  in  case  of  having  perpendicular 
racks,  as  in  fg.  891,  no  dust  could  occur.  In  towns,  where 
space  is  so  valuable,  no  place  could  be  found  for  the  hay- Fig.m. 

loft  so  convenient  as  over  the  stable. 

6721 .  The  manger  is  the  trough  in  which  the  horse's corn  is  put.  It  is  usually  made  of  wood  and  fixed,  see 
fig.  889.,  but  is  sometimes  also  of  cast-iron  and  move- 

able, as  in  fig.  892.  :  these  have  the  advantage  of  being 
not  only  more  durable,  but  of  being  likewise  sweeter 
and  cleaner,  particularly  where  boiled  or  moist  food  is 
used,  in  which  case  wood  imbibes  the  moisture  and 
gives  out  a  musty  smell.  Wooden  mangers  are  made 
as  long  as  the  stall  is  wide,  but  iron  mangers  need  not 
be  so  long ;  about  three  feet  is  sufficient  length  ;  they 
are  generally  nine  or  ten  inches  deep,  but  a  foot  would 
be  better ;  and  they  should  be  twelve  inches  wide  at  the 
top,  and  nine  inches  at  the  bottom,  inside.  If  the 
manger  is  too  small,  the  horse  is  apt  to  scatter  and  throw 
his  food  out  in  turning  it  over.  There  should  be  no 
sharp  corners  to  it  for  the  horse  to  hurt  himself  against. 
Wooden  mangers  would  be  better  if  made  moveable, 
so  that  they  might  be  taken  and  scoured  occasionally  ; 

but  they  should  be  securely  fixed  by  draw-bolts.  The  top  of  the  manger  ought  to 
stand  from  three  feet  to  three  feet  six  inches  from  the  ground  ;  if  too  high,  the  horse 
cannot  eat  comfortably,  and  if  too  low,  he  is  apt  to  get  his  foot  into  it.  It  would  be 
well  to  put  sloping  boards  from  the  front  edge  of  the  manger  to  the  wall,  to  prevent 
the  horse  cutting  his  knees  against  the  corners.  In  the  case  where  the  rack  is  perpen- 

dicular and  there  is  a  partition  detached  from  the  wall,  as  in  fig.  890.,  the  manger  might 
be  a  drawer  to  slide  back  into  the  empty  space.  A  small  sheet-iron  japanned  drawer  by 
the  side  of  this  might  be  made  to  serve  as  a  water  trough,  to  move  out  on  a  pivot  into 
the  corner  of  the  manger  ;  but  this  must  be  made  to  lift  out  to  be  cleaned,  or  some  other 
contrivance  may  be  adopted  for  holding  water  in  cases  where  it  is  desirable  that  the 
horse  should  always  have  it  in  his  stall. 

There  are  mostly  two  rings  placed,  one  on  each  side  of  the  manger  or  stall,  for  the 
reins  of  the  horse's  halter  to  run  through,  and  a  logger  is  fixed  to  the  ends  of  these, 
sufiicient  to  poise  them  perpendicularly,  but  not  so  heavy  as  to  tire  the  horse  or  to  hinder 
him  from  eating. 

6722.  Besides  the  daily  cleaning  out  of  the  stable  it  should  be  thoroughly  purified  once 

or  twice  a  year,  by  all  the  wood-work  being  scrubbed  with  soap  and  water,  and  the  walls 
and  ceiling  whitewashed  or  limewhited  ;  but  opportunities  for  this  should  be  taken  when 
the  horses  are  out  for  some  time. 

6723.  The  hay-hft  in  towns  is  generally  over  the  stable,  chiefly  for  the  convenience  of 

supplying  the  racks  easily  ;  in  the  country  it  is  often  in  another  situation,  ̂ ^^lere  there 
is  no  pla-stered  ceiling  to  the  stable,  the  joints  of  the  flooring  boards  should  be  ploughed  and 

tongued,  and  otherwise  made  quite  tight,  to  prevent  any  noxious  cfiBuvia  coming  through 
from  the  stable.  If  the  apertures  for  supplying  the  hay-racks  in  the  stable  have  also 

close-fitting  covers,  this  situation  of  the  hay -loft  above  the  stable  may  not  be  objection- 
able ;  but  in  the  country,  where  the  hay  can  be  cut  from  the  stack  every  twenty-foiir 

hours,  a  separate  hay-loft  is  scarcely  necessary.    When  there  is  one,  it  should  contam 
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nothing  but  the  horse's  food  and  should  be  provided  with  means  for  ventilation.  In  large 
establishments  an  adjoining  room,  for  cutting  hay  or  straw,  bruising  com  and  measuring, 
■n-eighing,  and  mixing,  will  be  found  necessary. 

6724.  A  granary,  in  a  large  establishment,  or  a  corn  chest  with  divisions  for  different 
kinds  of  grain  in  a  small  one,  may  be  placed  in  any  convenient  situation  that  can  be 
found.    If  above  the  stable,  the  grain  can  be  supplied  to  the  manger  by  a  wooden  tube. 

6725.  Boiler  home. —  In  a  small  establishment  the  boiler  may  be  placed  in  a  corner  of 
the  yard,  but  where  there  is  much  preparation  of  mashes,  &c.,  sometimes  a  room  on 

purpose  is  necessary  to  perform  the  various  operations  in,  and  for  keeping  all  the  imple- 
ments belonging  to  the  stable. 

6726.  Water. —  At  some  places  in  the  country  there  is  a  pond  for  watering  the  horses, 
but  this  water,  though  it  may  do  to  wash  the  carriage,  or  for  the  ducks  and  geese,  is  not 
fit  for  the  horses  to  drink,  being  both  dirty  and  stagnant,  and,  in  cold  weather,  too  cold. 
Water  for  drinking  should  be  of  the  best  quality,  and  should  be  kept  near  the  stable. 

6727.  Stable  yard.  —  In  towns,  where  the  stables  and  coach-house  are  in  lanes  called 
mews,  there  is  no  place  to  groom  the  horses  and  wash  the  carriage  but  the  mews  itself, 
but  in  the  country,  where  space  is  not  so  valuable,  there  is  usually  a  stable  yard  for  this 
purpose,  where  all  the  wet  work  should  be  done.  It  may  be  well  likewise  to  have  a  shed 
at  one  side  of  the  yard,  where  the  horses  can  be  groomed  in  cold  or  wet  weather,  and 
where  they  can  be  moved  about  occasionally. 

6728.  Stable  appointments  are  generally  known.  The  Dutch  collar  and  neck  strap  is  ne- 
cessary for  every  horse  in  the  stall.  Muzzles  are  also  sometimes  useful  to  prevent  a 

greedy  horse  from  taking  food  from  his  neighbours  or  biting.  Dressing  cloths  are  of 
leather,  hair,  woollen,  or  linen.  Combs,  brushes,  scissors,  foot  baths,  and  stable  pails  are 
always  required. 

6729.  Harness  room. — Though  in  confined  places  the  harness  is  usually  hung  up  in 
the  stable  or  in  the  coach-house,  yet,  where  it  is  possible,  and  where  there  is  much  har- 

ness, it  is  best  to  have  a  place  on  purpose.  The  stable  is  an  unfit  place,  being  damp  and 
apt  to  spoil  the  harness,  which  requires  to  be  kept  very  dry  and  clean.  The  harness- 
room  should  be  well  aired  and  have  a  fire-place,  be  provided  with  proper  pegs  to  hang 
the  various  articles  of  harness  on,  and  it  is  a  good  plan  to  have  a  curtain  to  draw  over 
them,  to  slide  with  rings  upon  a  rod,  to  keep  off  the  dust,  which  saves  much  trouble  and 
time  in  cleaning,  the  walls  behind  where  the  harness  is  hung  being  boarded,  and  not 
plastered  only  :  there  should  be  also  stools  and  shelves  for  saddles  and  various  other 
articles,  and  cupboards  for  brushes,  brooms,  sponges,  cloths,  bandages,  and  such  things 
as  are  in  constant  use  :  nothing  of  this  kind  should  be  suffered  to  lie  about  in  the  stable, 
but  be  so  arranged  as  to  be  always  at  hand.  It  may  also  have  a  chest  for  keeping  corn, 
and  likewise  a  boiler  for  heating  water. 

6730.  Room  for  the  coachman  or  groom. — Where  there  are  valuable  horses  it  is  proper  that 
some  one  should  sleep  near,  to  be  ready  in  case  of  accident  in  the  night,  but  this  must 
vary  according  to  the  nature  of  the  establishment. 

6731.  Furniture  of  Oie  coach-house  or  stable : — 
Coach  mops 
.Tacks  for  wheels 
Horse  brushes 
Spoke  brushes 
Quarter  brushes 
Water  brushes 
Crest  and  bit  brushes 
Dandy  horse  brushes  for  dirt 

Curry-combs Inside  brushes 
Birch  and  heatli  brooms 
Mane  and  trimming  combs 
Scissors  and  pickers 
Oil-cans  and  brushes 
Harness  bruslies 
Leathers  for  carriages 

Dung-baskets  and  boxes Stable  shovels  and  forks 
Rugs  for  gigs,  carriages,  &c. 
Corn  sieves 
Quartern  measures 
Whipcord Horse  blocks 
Stable  pails. 

CHAP.  n. 

ON  HORSES  AND  THEIR  MANAGEMENT. 

G732.  In  the  following  pages  we  shall  confine  our  observations  to  carriage  and  ordinary 
saddle  horses,  omitting  racers,  hunters,  and  farmers'  horses  as  not  coming  within  the 
scope  of  this  work  :  and  we  shall  devote  our  attention  chiefly  to  those  circumstances  of 
proper  management  which  are  necessary  to  keep  horses  in  health  in  the  stable  and  at 
work,  without  entering  into  the  treatment  of  diseases,  which  we  leave  to  veterinary  prac- 

tice. We  shall,  in  short,  endeavour  to  select  all  those  facts  which  it  is  proper  that  every 
one  possessing  horses  should  be  acquainted  with,  but  intending  this  rather  as  a  check 
upon  the  pretended  knowledge  of  those  who  may  have  the  immediate  c^ire  of  horses ;  for 
no  written  directions  can  completely  supply  the  practical  skill  of  an  experienced  groom, 
to  whom,  however,  the  sole  management  should  not  be  implicitly  trusted,  where  it  can  be 
avoided.  With  this  view  the  most  able  writers  on  the  subject  have  been  consulted,  and 
the  various  details  have  been  compared  with  the  opinions  of  several  experienced  persons. 
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Sect.  I. 

GENERAL  REMARKS  ON  THE  VARIOUS  BREEDS  OF  HORSES. 

G733.  The  horse,  no  doubt,  existed  originally  in  a  wild  state,  as  it  does  now  in  South 
America  and  Tartary,  but  at  what  period  it  was  subjected  to  the  dominion  of  man  cannot 
he  determined.  All  the  civilised  nations  of  the  ancient  world,  of  whom  we  have  any 
historical  records,  not  only  possessed  this  animal  in  a  domesticated  state,  but  set  a  high 
value  upon  it,  bestowing  great  pains  in  training  and  improving  its  various  breeds  or  races. 
The  origin  of  those  breeds  is  likewise  unknown,  but  they  were  most  probably  produced 
by  the  circumstances  of  variety  in  climate,  food,  and  shelter,  during  a  long  succession  of 
ages,  assisted  afterwards  by  the  effects  of  domestication  in  different  countries.  Climate 
has  great  influence  upon  the  forms  of  animals,  and  in  general  a  species  is  found  indige- 

nous to  each  country  whose  form  best  fits  it  for  supporting  its  existence  there.  Thus  in 
the  arid  plains  of  the  east,  where  herbage  is  scarce,  the  horse  is  found  to  possess  a  form 
which  enables  it  to  transport  itself  with  great  rapidity  from  one  spot  to  another,  without 
permitting  his  weight  to  cause  it  to  sink  in  the  sandy  deserts.  In  wild  countries,  on 
the  contrary,  his  size  is  diminutive,  but  his  compactness  and  strength,  as  well  as  his  coarse 
shaggy  coat,  enable  him  to  resist  the  severity  of  the  weather.  In  temperate  climes,  where 
these  causes  do  not  operate,  and  where  vegetation  affords,  by  its  luxuriance,  more  nutri- 

ment, we  no  longer  see  him  equally  small  or  slender ;  but,  with  great  capacity  still  for 
progression,  possessed  of  more  beautiful  proportions,  with  superior  muscular  power  ;  vary- 

ing considerably  in  his  qualities  which  are  adapted  to  the  purposes  of  war,  hunting, 
parade,  the  saddle,  and  draught. 

67-34.  The  indigenous  horse  of  every  country  has  been  modified  by  cultivation  ;  and 
the  native  breeds  have  at  one  time  or  other  been  more  or  less  mixed  with  other  varieties 
with  a  view  to  improvement.  What  is  meant  by  purity  of  blood  is  the  result  of  limiting 
the  propagation  of  particular  races,  and  preventing  other  races  from  mixing  with  them. 
The  native  races  of  some  countries  are  distinguished  and  esteemed  above  others  for  their 
peculiar  qualities  :  thus  the  fleetest  horses  are  found  in  Arabia,  where  they  possess  a  spirit 
and  courage  united  to  docility  excelling  that  of  any  others,  and  where  they  are  brought 
up  with  an  unexampled  degi-ee  of  care. 

6735.  The  Barb,  the  horse  of  Barbary,  is  superior  to  the  Arabian  in  point  of  form,  and 
is  remarkable  for  his  free  and  graceful  action,  but  is  rather  lower,  and  has  not  quite  the 
speed  and  spirit  of  the  Arabian  :  he  has  contributed  much  to  the  excellence  of  the  Spanish 
and  other  European  horses.  Several  varieties,  having  considerable  resemblance  to  these, 
are  met  with  in  Tartary,  Turkistan,  and  Persia  :  but  the  native  breeds  of  India  and  China 
are  much  inferior.  It  is  remarkable  that  horses  were  unknown  in  America  before  its 
discovery  by  the  Spaniards,  and  that  the  wild  horses,  so  numerous  in  the  Pampas,  are 
merely  the  descendants  of  some  that  got  loose  and  escaped  from  the  Spanish  army. 

6736.  In  Europe  the  horses  of  Turkey  are  descended  chiefly  from  the  Arab  crossed  by 
the  Persian  and  other  bloods ;  they  have  contributed  much  to  the  improvement  of  our 
English  breed.  The  German  horses  are,  in  general,  large,  heavy,  and  slow ;  but  the  Hun- 

garian are  an  exception,  partaking  more  of  eastern  blood.  The  Dutch  and  Flemish  horses 
are  large,  strong,  and  beautifully  formed :  we  are  indebted  to  them  for  some  of  the  best 
blood  of  our  draught  horses.  France  contains,  like  England,  numerous  breeds  of  horses  ; 
but  they  are  in  general  inferior  to  ours,  though  much  attention  has  lately  been  paid  to 
them  by  importing  other  breeds.  The  best  French  horses  are  bred  in  Limousin  and 
Normandy  ;  and  from  the  latter  district  comes  a  strong  variety,  excellent  for  the  cavalry, 
road,  or  carriage. 

6737.  The  earliest  record  of  the  horse  in  Great  Britain  we  find  in  the  Commentaries  of 
Julius  CiEsar  on  his  invasion  of  this  island,  in  which  he  described  the  war  chariots  of  the 
Britons  as  being  drawn  by  nimierous  horses.  What  was  their  original  character  is  not 
mentioned ;  but  probably  they  were  subsequently  somewhat  changed  by  the  introduction 
of  Roman  horses,  which  were  themselves  compounds  from  various  countries.  It  appears 

that  English  horses  were  much  esteemed  even  in  the  Anglo-Saxon  times,  but  received  a 
cross  from  those  of  William  of  Normandy.  So  early  as  the  reign  of  Henry  II.  the  value 
of  the  Arabian  afld  .Turkish  horses  was  understood;  and  every  successive  monarch  has 

bestowed  much  attention  in  improving  the  nature  of  an  animal  so  useful  and  so  great  a 

favourite  as  the  horse.  Every  variety  of  eastern  as  well  as  European  blood  of  a  superior 
kind  has  been  engrafted  on  ours  ;  and  the  advantage  of  this  method  is  evinced  in  t^e  high 
esteem  in  which  English  horses  are  now  held  all  over  the  Continent. 

6738.  Horses  may  be  divided  into  draught  and  saddle  horses.  Although  our  object  in  the 

present  work  is  to  confine  ourselves  to  those  that  are  employed  for  what  may  be  called 
domestic  use,  namely,  saddle  or  riding  and  carriage  horses,  yet  a  short  account  of  the 
various  other  kinds  of  English  horses  may  not  be  irrelevant.    Saddle  horses  may  be 
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reduced  to  the  race-horse,  the  hunter,  the  hackney  riding  or  road  Iiorse,  the  Galloway, 
and  the  pony.  Draught  horses  are  the  heavy  draught  horse  or  dray  horse,  waggon, 
coach,  chariot,  and  gig  horses. 

6739.  The  English  race-horse  possesses  his  most  valuable  qualities  of  great  speed  in 
consequence  of  his  descent  from  the  Arabian,  Persian,  or  Barb.  The  term  of  thorough- 

bred has  reference  to  his  origin,  but  it  is  not  perfectly  definite  :  it  is  generally  supposed 
to  mean  that  both  sire  and  dam  can  be  traced  to  eastern  parentage  ;  but  it  may  be  consi- 

dered doubtful  whether  many  of  our  race-horses  can  be  proved  to  belong  strictly  to  this 
class.  The  "  Stud  Book,"  which  is  the  chief  authority  for  the  pedigree  of  horses,  traces 
all  the  most  famous  racers  to  some  eastern  origin ;  or  it  traces  them  back  to  a  certain 
extent,  ending  with  a  known  racer  the  origin  of  whom  is  lost  in  obscurity  :  but  it  is  sup- 

posed by  some  that  several  of  our  best  racers  ai-e  derived  from  our  native  horses  improved 
by  judicious  crossing.  A  horse  is  said  to  have  blood,  when  in  his  pedigree  it  can  be 
shown  that  he  has  derived  his  origin  in  any  degree  from  a  thorough-bred  horse.  If  he 
has  been  produced  by  a  racer  and  a  common  mare,  he  is  called  half-bred.  Hoi'se  races 
were  very  early  among  the  English  sports,  and  though  at  first  pursued  without  any  direct 
view  to  the  improvement  of  the  animal,  they  have  ultimately  proved  useful,  by  drawing 
the  attention  of  the  weiilthy  classes  to  the  subject,  and  by  preserving  the  purity  of  blood, 
or  practising  judicious  crossing.  By  the  most  nutritious  food  and  duly-apportioned  exer- 

cise during  his  training  for  the  courses,  not  only  his  speed  but  his  bodily  powers  have 
been  increased,  and  a  breed  of  horses  has  been  produced  unrivalled  in  the  world  for 

symmetry  of  form,  swiftness  of  progression,  and  durability  under  exercise.  '  The  Darby Arabian  was  the  parent  of  our  best  racing  stock;  Jle  was  purchased  by  Mr.  Darby  at 
Aleppo,  and  was  bred  in  the  plains  of  Palmyra.  His  immediate  descendant  was  the 
Flying  Childers,  so  called  from  his  breeder  Mr.  Childers,  of  Devonshire  :  the  fleetness  of 
this  horse  was  so  great  that  he  moved  over  a  space  equal  to  83i  feet  in  a  second  ;  some 
say  a  mile  in  a  minute.  After  him  Eclipse,  Highflyei-,  Matchem,  Hambletonian,  and 
others  have  contributed  to  keep  up  the  reputation  of  the  English  racer,  which  has  been 
known  to  beat  some  of  the  best  of  the  Arabian  breed  on  their  native  ground. 

6740.  The  htintcr  is  produced  from  a  thorough-bred,  or  horse  of  entire  blood,  as  it  is 
called,  and  a  mare  of  good  quality ;  or  sometimes  from  a  mare  of  blood  and  an  English 
horse  of  the  best  kind.  This  variety  of  the  horse  is  therefore  a  combination  of  the  speed 
of  the  Arabian  with  the  strength  and  durability  of  the  native  animal ;  and  the  English 
breed  is  now  much  esteemed  in  every  country  of  Europe.  The  real  hunter  is  kept  in 
the  stable,  and  is  attended  with  great  care  :  the  principle  of  training,  or  preparing  him 
for  his  work,  which  is  an  affair  of  considerable  time  and  diflaculty,  is  the  same  with  that 
of  the  racer,  viz.  to  get  rid  of  all  superfluous  fat  and  flesh  without  too  much  lowering  the 
animal ;  and  particularly  to  bring  him  by  dint  of  exercise  into  good  wind,  and  accustome 
him  to  the  full  trial  of  his  powers,  without  overstraining  or  injuring  him.  Occasionally 

it  happens  that  a  farmer's  horse  worked  in  the  day,  with  a  feed  or  two  of  corn,  and  turned 
out  at  night,  with  an  open  stable  or  shed  to  run  into  if  it  pleases,  is  nearly  as  active  and 

enduring  for  one  day's  sport  as  those  which  are  carefully  trained  and  confined  to  the 
stable  during  the  hunting  season  ;  yet,  if  tried  for  a  day  or  two,  he  will  infallibly  show  an 
inferiority  in  wind  and  bearing  fatigue,  though  he  will  much  better  resist  the  severity  of 
cold  weather  than  the  pampered  and  stabled  animal.  It  is  a  remarkable  fact,  that  both 
the  racer  and  hunter  fully  share  the  enthusiasm  of  the  rider.  AVithout  whip  or  spur,  he 
will  generally  exert  his  energies  to  the  utmost  to  beat  his  opponent ;  and  several  instances 
are  mentioned  where  his  natural  ardour  has  been  evinced  in  the  straggle ;  even  when, 
after  hard  work  in  racing,  he  has  been  turned  into  the  park  to  enjoy  himself  for  life,  he 
has  been  known  to  feel  an  irresistible  desire  of  joining  in  the  chace,  on  hearing  the  distant 
cry  of  the  hounds. 

6741.  The  old  English  hackney,  now  little  known,  was  the  origin,  with  improvement, 
of  our  best  saddle  horses,  whether  for  the  road  or  farmer.  He  has  been  frequently  con- 

sidered as  indigenous,  although  it  is  most  probable  that  the  breed  has  sprung  from  a 
judicious  culture  of  the  small  native  horse  with  Norman,  German,  or  Flemish,  and  thus 
improved  in  size  and  strength  for  the  purpose  of  carrying  hacks,  for  which  the  horse  was 
formerly  employed  extensively. 

6742.  Tlie  improved  hackney,  road  horse,  or  roadster,  besides  the  advantage  of  being  in 
all  probability  partly  descended  from  some  of  the  best  horses  of  the  Continent,  has  also 
frequently  some  of  the  blood  of  the  racer,  but  less  of  that  tlian  the  hunter  ;  and  tlie  pro- 

portion he  should  have  will  depend  upon  the  kind  of  work  he  is  to  perform.  A  very 
good  road  horse  is  even  more  difficult  to  meet  with  than  even  a  hunter,  for  which  there 
are  several  reasons.  The  price  of  a  hackney,  or  horse  of  all  work,  is  so  low,  that  he  who 
is  so  fortunate  as  to  possess  a  good  one  will  not  part  with  him,  on  account  of  his  real 
utility  and  the  little  chance  of  procuring  another  equal  to  him,  for  it  is  by  mere  accident 
alone  that  he  is  to  be  obtained.  He  must  likewise  be  free  from  certain  faults  that  may  be 
overlooked  in  the  hunter.  The  latter  may  start ;  may  be  awkward  in  his  walk  or  even  in 
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his  trot ;  he  may  have  thrushes  or  corns  ;  but  if  he  can  go  at  a  good  slapping  pace,  and 
has  wind  at  bottom,  we  can  put  up  with  him  or  prize  him  ;  but  the  hackney,  if  he  be 
worth  having,  must  liave  good  fore  legs  and  good  hinder  ones  too.  As  safety  is  required in  the  hackney  as  well  as  speed,  great  pains  are  taken  to  breed  him  so  as  to  have  the  fore 
parts  high  and  well  placed,  whereas  in  the  hunter  the  hind  parts  are  rather  of  most 
importance.  The  hackney  must  be  perfectly  sound  on  his  feet ;  even-tempered ;  no 
starter ;  quiet  in  whatever  situation  he  may  be  placed ;  not  heavy  in  hand ;  and  never 
disposed  to  stumble.  The  Irish  road  horse  is  an  improved  variety  of  the  English ;  and  it 
is  said  that  most  of  the  common  road  horses  used  in  England  are  of  the  Irish  breed.  Cobs 
are  a  thick  compact  variety  of  hackney  breed,  about  fourteen  hands,  in  great  request  for 
elderly  and  heavy  persons  to  ride,  or  to  drive  in  low  phaetons. 

6743.  The  large  black  horse  is  a  noble  animal  that  furnishes  those  grand  teams  we  see 
in  the  coal  waggons,  and  also  in  the  flour  and  other  heavy  carts  and  waggons  about 
London,  where  the  immense  weight  of  the  animal's  body  assists  his  accompanying  strength to  move  the  heaviest  loads.  He  is  chiefly  bred  in  the  midland  counties  of  England, 
chiefly  in  Lincolnshire  ;  but  the  present  system  of  farming  requiring  horses  of  less  bulk 
and  more  activity,  better  adapted  for  travelling,  and  more  capable  of  enduring  fatigue,  he 
is  confined  chiefly  to  the  above  uses.  This  heavy  breed  is  supposed  to  be  derived  from 
the  old  English  black  cart,  improved  by  crossing  with  Dutch  and  Friesland  mares.  The 
largest  of  them  are  used  as  dray-horses.  The  next  in  size  are  employed  as  waggon-horses ; 
and  a  smaller  variety  with  more  blood,  constituting  a  considerable  part  of  our  cavalry,  is 
likewise  devoted  to  undertakers'  work. 

6744.  The  Cleveland  or  Yorhshire  bays  have  long  been  celebrated  as  one  of  the  best 
breeds  in  the  island  for  draught ;  but  they  are  said  to  have  degenerated  of  late.  They 
are  reared  to  a  great  extent  in  Yorkshire,  the  farmers  of  which  county  are  remarkable  for 
their  knowledge  in  everything  that  relates  to  horses.  In  activity  and  hardmess  they 
have,  perhaps,  no  superior.  Some  capital  hunters  have  been  produced  from  the  mares 
and  full-bred  stallions  ;  but  the  chief  object  latterly  has  been  to  breed  coach-horses  and 
others  for  heavy  draught,  and  these  are  of  considerable  strength.  They  appear  to  have 
been  the  origin  of  our  best  kind  of  heavy  coach-horses. 

6745.  The  Suffolk  punch  is  a  horse  much  esteemed  for  agricultural  labour,  being  strong 
and  active,  but  without  any  superiority  of  shape. 

6746.  77ie  Clydesdale  horse  has  long  been  in  repute  in  Scotland  and  the  north  of 
England,  and,  for  the  farmer,  is  probably  equal  to  any  other  in  Britain,  being  docile  and 
steady.  The  origin  of  this  breed  is  uncertain ;  and  they  have  not  got  this  name  from 
having  been  bred  only  in  Clydesdale  and  Lanark,  for  they  are  reared  in  many  other  parts 
of  the  west  and  south  of  Scotland.  They  are  rather  larger  than  the  Sufiblk  punches,  and 
their  colour  is  black,  brown,  or  grey,  with  a  white  spot  on  the  forehead.  They  are 
remarkably  true  pullers,  and  are  seldom  restive. 

6747.  The  coach  horse  cannot  be  called  a  particular  breed  :  but  the  origin  of  the  superior 
kind  is  the  Cleveland  bay,  confined  principally  to  Yorkshire  and  Durham,  but  now  diffi- 

cult to  meet  with  in  either  county.  The  coach  horse  most  in  repute,  with  his  arched 
crest  and  high  action,  is  the  produce  of  a  Cleveland  mare,  and  a  three-fourth  or  thorough- 

bred horse  of  sufficient  substance  and  height.  From  the  thorough-bred  of  sufficient  height 
but  not  of  so  much  substance,  we  obtain  the  four-in-hand  and  superior  curricle  horse. 
From  the  half-bred  we  derive  the  common  carriage  horse  and  the  poster.  Yorkshire  is 
considered  as  the  chief  breeding  county  in  England  for  coach  horses,  hunters,  and 
hackneys.  The  English  coach  horse  is  now  very  different  from  what  he  was  fifty  years 
ago.  We  no  longer  see  those  clumsy  black  family  horses,  over  fat,  straining  at  first 

starting,  yet  scarcely  equal  to  six  miles  an  hour,  and  knocking  up  with  one  day's  hard 
work.  Rapid  travelling  is  now  so  much  the  fashion,  that  the  modern  coach  horse  is,  with 
improved  strength  and  action,  frequently  like  tall,  strong,  overgrown  hunters.  Yet, 
though  their  speed  is  increased,  they  still  have  not  the  endurance  that  could  be  wished, 
and  a  pair  of  poor  post  horses  will  often  beat  them  at  the  end  of  the  second  day.  It  is 
remarked  that  no  country  produces  finer  horses  than  England,  yet  in  no  other  country  is 
there  such  a  destruction  of  the  animal  from  the  rage  for  fast  travelling. 

6748.  Galloways.  —  The  true  Galloway  is  a  beautiful  variety  of  horse,  so  called  from 
that  province  in  Scotland,  from  which  it  came  originally.  It  is  a  bright  bay  or  brown, 
with  black  legs  :  but  this  breed  has  now  become  rare,  from  being  neglected,  on  account 
of  its  unfitness  for  agriculture.  The  term  Galloway,  however,  is  now  applied  to  any 
horse  of  the  same  size,  which  is  between  that  of  the  pony  and  the  pack,  and  such  horses 
are  much  in  request  for  drawing  low  chaises,  for  which  the  original  breed  is  very  valu- 

able, being  flat  and  very  sure-footed. 
6749.  Ponies  are  the  smallest  of  our  breeds,  not  above  thirteen  hands,  and  they  vary 

in  diff'erent  districts.  The  Welsh  pony  is  a  beautiful  little  animal,  will  live  on  almost 
any  fare,  and  is  never  tired  out.  The  Highland  horses  are  very  similar,  being  small,  but 
remarkably  hardy  and  enduring  j  and  as  they  appear  to  be  the  same  with  those  of 



cuAi>.  ir. MANAGEMENT  OF  HORSES. 
11.37 

:  Norway,  it  seems  not  improbable  that  they  might  liave  come  originally  from  Scandinavia. 
They  are  seldom  above  twelve  hands  high,  and  sometimes  only  nine.  They  are  extremely 

\  well  formed,  but  inferior  to  the  Galloway. 
G7oO.  The  Shetland  pony,  called  Sheltie,  an  inhabitant  of  the  Shetland  islands,  is  a  dis- 

I  tinct  breed,  and  the  most  diminutive  of  our  horses,  being  sometimes  not  seven  and  a  half 
:  hands  high  and  rarely  exceeding  nine  and  a  half.  He  is  a  most  hardy  animal  in  his 

;  native  place,  subsisting  on  what  he  can  pick  up  in  that  barren  country  without  any  shel- 
ttered  habitation  ;  and  often,  even  in  winter,  obliged  to  find  his  own  food  by  scraping  off 
'  the  snow,  or  resorting  to  the  shore  to  eat  sea-weeds ;  his  body  covered  with  long  hau-,  and 
:  his  mane  and  tail  rough  and  shaggy.   His  strength  is  immense,  and  one  will  carry  a  man 
and  his  wife  for  miles  to  church  on  a  Sunday.  He  is  well  formed  and  perfectly  docile. 

'  When  transported  into  England,  and  submitted  to  the  process  of  the  cui-ry-comb  and  the 
.  care  of  the  groom,  he  becomes  one  of  the  most  beautiful  of  the  species,  and.  may  some- 
:  times  be  seen  harnessed  to  a  low  gig  or  chair  in  some  of  our  parks.  Several  of  them  are 
1  now  rimning  in  Windsor  Park. 

Sect.  II. 

Fig.  893. 

NAMES  or  THE  EXTERNAL  PARTS  OF  A  HORSE. 

67.51.  For  want  of  knowing  accurately  the  names  of  the  various  parts  of  a  horse, 
I  mistakes  arc  often  made  in  giving  or  receiving  directions,  or  in  conversing  about  them, 
;  by  those  who  have  not  been  much  used  to  horses.  In  order  to  understand  these  clearly, 
i  it  is  necessary  to  have  some  knowledge  of  the  bones,  and  we  therefore  give  a  wood-cut  of 
1  the  skeleton,  and  another  of  the  external  figure  of  the  animal,  both  to  the  same  scale.  To 
.  show  the  utility  of  the  former,  the  reader  may  try  to  understand  the  horse  without  it,  and 

he  will  then  perceive  the  use  of  adding 
this  farther  elucidation  :  but  we  shall 
commence  with  the  skeleton,  893. 

6752.  In  the  skeleton  xve  may  observe: 
a  b  the  spine,  or  back  bone,  composed 
of  a  number  of  joints  or  vertebraj,  of 
which  there  are  eighteen  in  the  back, 
called  dorsal  vertebras  ;  six  at  the  loins, 
termed  lumbar  vertebraj ;  five  at  the 
pelvis,  or  haunch,  called  sacral  verte- 

brae ;  and  from  eight  to  thirteen  caudal 
vertebrse,  forming  the  tail.  At  b  are 
several  processes  or  projections  from 
the  vertebrse,  just  above  the  shoulder, 
which  form  what  is  termed  the  withers. 
It  is  to  be  observed  that  similar  pro- 

cesses, though  not  so  long,  project 
from  all  the  vertebrae,  and  that  it  is 

those  which  appear  as  a  sharp  ridge  on  the  back  of  a  lean  horse,  c  c  are  the  ribs  which 
are  attached  to  the  vertebrse  of  the  skin,  and  in  front  to  the  sternum,  or  breast  bone,  g.  d 
are  the  vertebrae  forming  the  neck,  and  named  cervical  vertebrse;  these  are  by  farriers  called 
rack  bones,  e  is  the  skull.  /  is  the  scapula  or  shoulder  blade,  h  is  the  humerus,  or  arm 
bone,  so  concealed  by  strong  muscles  as  to  be  overlooked  by  the  general  observer  ;  and 
in  consequence  the  next  bone,  i,  is  commonly  called  the  arm  bone,  which  is  anatomically 
the  radius,  i  is  the  fore-arm  of  horsemen,  but  the  radius  of  anatomists,  k  is  the  knee,  but 
answering  to  our  carpus  or  wrist :  the  knee  joint  is  formed  of  seven  small  bones.  I  is  the 
cannon  or  shank  bone,  forming  what  is  generally  termed  the  leg  ;  but  it  is  to  be  observed 
that  anatomists,  in  comparing  the  structure  with  that  of  the  human  body,  consider  this 
single  bone  as  in  the  place  of  our  metacarpal  bones,  or  those  of  the  palm  of  the  hand,  as 
if  all  our  metacarpal  bones  were  united  into  one.  m  is  the  upper  pastern  bone  ;  n  the  smaller 
pastern  bone,  o  is  the  coffin  bone.  These  bones  of  the  foot  will  be  afterwards  described 
more  at  large,  p  is  the  haunch,  consisting  of  three  portions,  the  ilium,  ischium,  and  the 
pubis,  q  is  tlie  femur  of  anatomists  :  this  articulates  with  the  pelvis,  and  its  strong  head 
is  called  the  whirlbone.  r  is  the  patella,  a  small  bone,  called  by  farriers  the  stifle,  s  is  the 
thigh  bone  of  horsemen,  but  the  tibia  or  leg  bone  of  anatomists,  t  is  the  leg  bone  of  horse- 

men, but  the  fibula  of  anatomists,  u  is  the  upper  or  larger  hind  pastern,  v  is  the  lower 

or  smaller  "hind  pastern,    w  is  the  hind  coffin  bone. 
67.53.  The  following  are  the  names  of  the  e.xternal  parts  of  the  horse.  Jig.  894.  The  whole 

is  divided  into  the  head,  neck,  trunk,  and  extremities.  The  head  and  neck  are  in  general 
sufficiently  well  known ;  but  we  may  observe  that  the  line  of  the  face  is  sometimes  nearly 
straight,  but  occasionally  a  little  arched,  a  is  the  withers  :  a  b,  the  line  of  the  shoulders 
extending  from  the  withers  to  the  breast,  b,  in  front.   It  is  by  the  muscles  of  the  shoulders 

4  D 
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chiefly  that  the  horse  draws,  and  by  which  the  action  of  the  fore  limbs  is  eflFected.  The 
^,  shoulder  is  formed  by  two  bones,  tlie 

fig.  894 

shoulder  blade  and  humerus  or  arm, 
which  are  covered  and  cencealed  by  large 
muscles ;  c  is  the  centre  of  action  of  the 
shoulders.  The  humerus  is  the  bone 
which  among  anatomists  corresponds  to 
our  own,  and  it  articulates  with  the  shoul- 

der blade  (see  fig.  893.),  ahhough  among 
horsemen  the  bone  below  it  is  called  the 
arm.  d  is  the  back,  which  extends  from 
the  withers  to  the  loins,  c  is  the  loins, 
at  the  hinder  part  of  the  saddle,  when  that 
is  on.  /  is  the  croup,  extending  from  the 
loins  to  the  setting  on  of  the  tail.  The 
flank,  g,  is  the  part  between  the  ribs  and 
haunches,  h  is  the  situation  of  the  whirl- 
bone  of  the  farrier,  at  the  hip  .joint,  for- 

med by  the  articulation  of  the  pelvis  bone 
with  the  true  thigh  bone  of  anatomists 
(see  fig.  893. ),  concealed  by  muscles,  and 

only  to  be  understood  by  reference  to  the  skeleton,  i  is  the  belly ;  k  is  the  stifle ;  I  is  the  part 
called  the  thigh  by  horsemen,  m  is  the  hock,  or  the  articulation  of  the  thigh  bone  of  horse- 

men with  their  leg  bone ;  n,  the  leg  of  horsemen  ;  o,  the  pastern  ;  p,  the  hoof.  In  the 
fore  extremities  there  are  q,  the  thigh  of  horsemen  ;  r,  the  knee  ;  s,  the  fore  leg ;  /,  the 
fore  pastern  ;  u,  the  fore  hoof. 

Sect.  III. 

VARIOUS  QUALITIES  IN  A  HORSE. 

6754.  The  height  of  a  horse  is  measured  hy  hands,  each  hand  being  equal  to  four  inches. 
The  height  of  hunters  and  hackneys  varies  from  fifteen  to  seventeen  hands,  but  is  never 
below  the  former ;  most  usually  between  fifteen  and  sixteen,  which  makes  them  about 
five  feet  high  from  the  point  of  the  shoulder  to  the  ground.  Cobs  are  from  fourteen  to 
fourteen  hands  and  two  inches  ;  Galloways  are  from  thirteen  to  fourteen  ;  ponies  are  not 
above  thirteen  hands  ;  Welsh  ponies  sometimes  not  above  twelve. 

675.5.  Horses  are  usually  broken  and  trained  at  four-and-a-half  or  five  years  old,  but  not 
before  ;  at  five  they  are  in  general  considered  fit  for  fiill  work.  A  horse  is  generally 
reckoned  in  his  prime  when  from  seven  to  ten  years  of  age. 

6756.  Horses  are  not  injured  but  rather  strengthened  by  plenty  of  work,  provided  it 
be  not  too  hard,  and  that  they  are  well  fed :  but  they  should  not  be  much  worked  too 
soon,  and  before  they  have  arrived  at  their  adult  state,  as  this  is  apt  to  bring  on  premature 
old  age.  Few  horses  last  more  than  twelve  or  fourteen  years  with  constant  work ;  and 
during  that  time  it  must  be  expected  that  they  are  unfit  for  work  from  sickness. 

6757.  The  extent  of  the  horse's  life  seldom  reaches  much  above  twenty-five  years  ;  though 
with  good  usage  they  will  live  to  thirty,  and  even  to  forty  years.  ̂ Vhen  very  old  they 
suSer  much  from  decay  of  their  teeth. 

6758.  A  horse's  age  is  judged  of  chiefly  by  his  teeth.  —  The  horse,  as  is  well  known,  has 
six  incisive  or  nipping  teeth  in  the  front  of  his  mouth  in  the  upper  and  under  jaw ;  four 
canine  teeth,  called  also  tushes,  and  six  molars  or  grinding  teeth  in  each  jaw,  above  and 
below.  The  mare  is  without  tushes,  and  has  but  thirty-six  teeth  while  the  horse  has 
forty. 

The  foal  has  six  grinding  teeth  in  each  jaw  at  its  birth,  without  front  teeth  ;  the  tenth 
or  twelfth  day  after,  two  of  the  front  teeth  appear  above  and  below,  and  in  fourteen  or 
fifteen  days  more  the  two  intermediate  come  out,  and  the  corner  ones  three  months  after., 

6759.  Various  changes  take  place  till  the  horse  is  two  or  three  years  old,  when  the  front 
teeth  fall  out  and  give  place  to  the  permanent  ones.  At  four  years  the  horse  has  six  molar 
teeth,'  and  at  five  the  tushes  appear.  Beyond  nine  or  ten  years  the  age  of  the  horse  caiinot 
be  ascertained  with  any  certainty  by  his  teeth  ;  and  previously  to  that  time  it  requires 
persons  of  much  experience  to  speak  with  decision  on  the  age  of  a  horse  by  his  teeth. 
Breeders  and  dealers  are  known  to  practise  various  tricks  with  the  teeth  for  the  purpose 
of  deception. 

6760.  ̂ VIlat  are  xmially  termed  the  paces  of  a  horse  is  his  manner  of  moving.  The  or- 
dinary paces  are  walking,  trotting,  galloping,  and  cantering ;  these  are  improved  in  the 

training. 
67G1.  To  vmlh  well  is  a  valuable  property  in  a  saddle  horse,  particularly  to  timid  riders 
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:and  to  ladies.    When  a  horse  is  tired  by  trotting  a  great  distance,  it  may  be  a  great  relief 
•  to  finish  the  journey  by  walking.  The  greatest  speed  in  the  walk  of  a  horse  is  about  six 
tiuiiles  an  hoiu%  but  five  is  the  common  pace. 

6762.  Trotting  is  either  slow  or  quick.    It  is  exceedingly  difficult  to  mark  the  action  of 
•  the  horses'  legs  in  trotting.    The  feet  are  lifted  diagonally  in  the  moderate  trot ;  in  the 
:  running  trot,  which  is  a  rough  pace,  all  the  feet  are  in  the  air  nearly  at  the  same  time. 
iThe  speed  of  a  horse  in  trotting  may  be  improved  by  training,  and  it  is  of  great  import- 

ance in  light  carriages.    Twelve  miles  an  hour  is  reckoned  a  moderately  quick  trot ;  and 
:  fourteen  miles  in  harness  is  good  trotting.    Eight  or  nine  miles  an  hour  is  usual.  This 

!;must  of  course  vary  with  the  description  of  work  performed.  The  carriage  of  the  horses' 
:  head  is  to  be  marked,  both  for  grace  and  safety  ;  it  should  neither  be.  held  too  high  nor  too 
low  ;  and  there  is  sometimes  a  fault  in  his  striking  the  hind  with  the  four  foot. 

6763.  Of  the  gallop  there  are  three  varieties,  that  of  full  speed,  the  hand  gallop,  and  the 
icanter ;  the  gallop  at  full  speed  is  always  preceded  by  the  slower  one,  and  at  last  is  a 
^succession  of  leaps.  The  greatest  speed  in  galloping  at  the  races  has  been  a  mile  a 
::minute. 

6764.  The  canter  is  not  a  natural  pace  but  an  artificial  one,  usually  taught  to  ladies' 
hhorses,  oa  account  of  the  greater  ease  in  the  motion  to  the  rider.  In  it  all  the  legs  are 
anever  in  the  air  together,  one  of  them  always  touching  the  ground. 

6765.  Safety  in  horses  is  essential;  those  which  are  apt  to  stumble  are  on  all  accounts  to 
:~be  rejected.  Some  horses  that  are  safe  in  one  pace  will  stumble  in  another :  much 
'depends  upon  good  training,  but  much  also  on  the  rider.  Horses  that  have  been  accus- 
itomed  to  mountainous  countries  and  rough  roads  are  generally  safer  and  less  liable  to 
^stumble  than  others.  Some  horses  are  apt  to  strike  the  ground  too  much  with  the  toe,  in- 
-stead  of  lifting  their  feet  cleanly  over  obstacles,  and  should  the  fore  part  of  their  shoe 
i  touch  a  small  stone,  they  may  stumble  and  even  fall.  In  purchasing  a  horse,  it  is  proper, 
•therefore,  to  examine  the  front  of  their  shoes  and  see  if  they  indicate  any  marks  of 
■■"  tripping." 

6766.  To  decide  respecting  the  action  of  a  saddle  horse,  the  kind  of  work  for  which  he  is 
wanted  must  be  considered.  If  it  is  for  a  lady  the  canter  is  the  most  important  pace  ;  if 
:  for  the  road,  then  the  trot  is  of  most  consequence ;  few  excel  in  all  the  paces. 

What  is  called  grand  action  in  horses  is  not  desirable  in  those  for  the  saddle,  nor  in 
t  those  used  for  light  carriages,  or  where  speed  is  required,  but  is  requisite  only  in  horses 
;  for  state  carriages,  and  perhaps  for  the  coach,  the  landau,  the  barouche,  or  cabriolet. 

6767.  The  colours  of  horses  are  laid  much  stress  on  by  many  persons,  and  long  expe- 
rrience  has  shown  that  certain  tints  are  usually  accompanied  by  certain  qualities  of  person 
or  disposition.    As  a  general  rule,  dark-coloured  horses  are  the  best,  but  black  form  an 

•  exception  as  they  are  extremely  variable.  Light  shades  appear  unfavourable  to  strength 
and  durability.  Ba)/  is  a  prevailing  tint,  and  is  generally  admired ;  it  admits  of  many 
■shades  ;  there  are  bright  bays,  dark  and  dappled  bays  ;  the  latter  is  esteemed  for  beauty ; 
brown  bay  is  valued  for  service,  and  consists  of  bay  and  black  in  variable  proportions  : 
all  bays  have  black  manes  and  tails.    Brown  horses  are  highly  prized ;  the  dark  varieties 
i-have  sometimes  beautiful  tan  markings.    Chesmit  is  also  a  good  colour,  but  is  said  to  be 
less  depended  upon  than  some  others.    The  sorrel  is  a  variety  of  the  chesnut  but  not  a 
;.favourite  one.  ̂ ■Dun  is  a  colour  that  has  several  varieties,  the  mane  and  tail  sometimes 
1  lighter  and  sometimes  darker  than  the  body,  with  frequently  a  black  list  along  the  back  : 

•'they  appear  to  be  of  all  qualities.    White  horses  are  not  in  much  estimation,  neither  is  it a  very  common  colour  for  young  horses  ;  but  some  become  white  through  age.    Black  is 
ia  very  usual  colour,  and  seems  to  be  an  ouiginal  tint.    The  tempers  of  black  horses  vary 
extremely,  being  either  sluggish  or  too  fiery.    It  is  seldom  that  a  horse  entirely  black  is 
•seen  ;  there  is  usually  some  spot  of  white  in  the  forehead,  or  a  few  white  hairs  on  the 
'  breast.    The  roan  is  a  mixture  with  white  hairs.    Grey  horses  are  of  many  shades,  com- 

pounded of  black  and  white  ;  there  are  the  iron  greys  and  dappled  greys.    Various  other 
■Jiames  for  mixtures  are  enumerated,  scarcely  possible  to  define. 

Sect.  IV. 

FOOD  OF  THE  HORSE. 

6768.  Tlie  substances  on  which  the  horse  is  capable  of  subsisting,  and  on  which  he  is 
actually  fed  in  various  parts  of  the  world,  are  more  various  than  might  be  generally  sup- 

posed. Among  these  are  enumerated,  not  only  herbage  green  and  dried,  with  grain  and 
pulse,  but  roots,  fruits,  leaves,  and  twigs  of  many  trees,  reed  flags,  and  even  milk,  in 
Arabia;  and  in  sterile  countries  animal  matters,  as  dried  fish,  flesh  balls,  broth,  eggs,  &c. 

■  But  the  natural  foodrof  the  horse  is  of  the  vegetable  kind;  and  such  of  our  readers  as 
•wish  to  be  intimately  acquainted  with  the  chemical  nature  of  vegetable  food  in  general, 
•we  would  recommend  to  study  our  Chapter  on  this  subject,  where  we  have  treated  at 

4  D  2 
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some  length  on  the  properties  of  the  various  kinds  of  grain  and  pulse  and  other  vegetahle substances. 

6769.  Tlic  feeding  of  horses  is  a  subject  that  demands  much  attention,  and  it  is  one, 
observes  Mr.  Stuart,  (to  whose  excellent  work  we  are  indebted  for  many  hints,)  on  which 
people  unacquainted  with  stable  affairs  are  apt  to  make  many  blunders,  because  they  reason 
too  much  from  analogy,  and  suppose  that  the  rules  by  which  they  regulate  their  own  diet 
should  be  applied  to  the  horse,  although  he  is  an  animal  whose  digestive  organs  are  very 
different  from  those  of  man.  "  The  large  stomach  of  the  horse  being  intended  by  nature 
for  green  food  requires  a  greater  degree  of  distention  for  its  functions  than  com  alone  can 
produce  ;  one  use  of  hay,  therefore,  in  addition  to  corn,  is  to  distend  the  stomach  :  as  a 
proof  that  nature  demands  this,  if  a  horse  is  unlimited  in-  his  allowance  of  com,  he  will 
frequently  leave  this  to  eat  some  fodder,  or  even  the  litter ;  therefore,  when  the  usual  fodder 
is  too  dear,  some  cheaper  substitute  must  be  found.  The  use  of  giving  condensed  food  in 
the  shape  of  corn  is  to  enable  him  to  do  more  work  than  he  could  do  upon  what  is  not  so. 
From  this  the  importance  of  attending  to  the  bulk  of  the  food  will  be  understood.  Hay 
and  all  kinds  of  green  food  and  roots  contain  less  nutriment  in  the  same  bulk  than  com 
or  pulse,  and  therefore  the  horse  must  eat  a  greater  quantity  of  the  former ;  but  as  this 
quantity  encumbers  the  horse  by  its  weight,  bulky  food  is  not  proper  for  horses  where 
speed  is  required.  Food  in  the  more  condensed  form  of  grain  and  pulse  is  fitter  for  fast 
■work  :  slow  or  moderate  work  assists  digestion ;  hut  such  work  as  horses  in  general  have 
to  perform,  and  which  sometimes  produces  copious  perspiration,  requires  peculiar  manage- 

ment. During  fast  work  it  is  probable  that  digestion  is  suspended,  or  the  stomach  is  not 
in  a  favourable  condition  for  performing  its  duty.  It  is,  therefore,  not  right  to  give  horses 

a  full  meal  immediately  before  commencing  their  -work,  if  considerable;  the  bad  effect  of 
doing  so  is  well  known  to  experienced  horsemen  ;  the  horse  wants  breath  and  is  unwilling 
to  go  forward  ;  the  action  of  his  lungs  is  impeded,  and  he  has  to  carry  an  increase  of 
■weight,  which,  though  but  a  few  pounds,  has  an  effect  upon  his  speed ;  on  this  account  it 
is  usual  to  feed  coaching  horses  one  or  two  hours  before  starting,  and  hay  is  withheld 
after  the  corn  is  eaten ;  but  it  is  not  proper  to  keep  them  from  food  so  long  before  their 
■work  that  exhaustion  commences." 

6770.  The  food  of  horses  in  this  country  is  of  three  kinds  :  what  is  called  fodder  consists 
of  grass  and  all  kinds  of  green  food,  hay,  and  straw.  Corn  is  a  term  applied  to  oats  and 
every  kind  of  grain  and  pulse  upon  which  horses  are  fed.  Roots,  as  potatoes,  carrots 
turnips,  &c.,  form  the  third.  The  greatest  nutriment  in  the  smallest  bulk  lies  in  corn  ; 
the  least  is  fodder. 

6771.  Of  herbage  given  to  horses,  the  principal  kind  with  us  is  the  extensive  class 
grasses,  which  may  be  eaten  moist  or  green,  or  dried  into  hay.  When  eaten  moist  while 
it  is  growing,  the  horse  is  said  to  graze;  but  when  the  green  food  is  cut  and  carried  into 
the. stable  to  the  horse,  he  is  said  to  be  soiled.  By  the  latter  practice  he  loses  the  benefit 
of  the  fresh  air  of  the  fields,  but  much  time  is  saved  to  him,  since  in  grazing  he  would 
require  several  hours  to  eat  sufficient,  -whereas  he  could  eat  the  same  quantity  of  green 
food  in  his  stable  in  one  quarter  of  the  time.  Grass  is  the  natural  food  for  the  horse ;  it 
is  composed  of  a  great  number  of  plants  growing  together,  and  differing  considerably  in 
their  properties  ;  some  of  them  are  much  relished  by  him,  and  he  rejects  others.  Al- 

though in  a  state  of  nature,  he  can  subsist  sufficiently  well  upon  this  food,  yet  when 
domesticated  and  applied  to  hard  work,  grass  and  other  kinds  of  green  food  are  not  suf- 

ficiently nutritive  to  keep  him  in  condition  ;  and  it  is  necessary  that  he  should  have  also 
the  farinaceous  food  which  corn  supplies  to  give  him  strength.  Besides  the  common  or 
meadow  grass  there  are  several  species  of  grasses  and  plants  which  are  cultivated  for 

green  food,  as  clover,  rye  grass,  lucerne,  saintfoin,  &c.  respecting  the  particular  merits  of 
-which  there  are  various  opinions  ;  but  they  appear  all  to  produce  nearly  the  same  effects 
as  meadow  grass,  some  horses  liking  one  best  and  some  another ;  clover,  rye  grass,  and 
tares  are  the  most  common. 

Furze  called  In  Scotland  whin.  Is,  when  green,  a  very  good  food  for  horses,  which  have  oacn  subsisted 
upon  it  when  there  was  no  other.  It  must  be  bruised  by  a  bruising  mill,  and  should  be  given  with  straw  and 
o.'its.    It  is  said  that  the  British  cavalry  while  in  the  Pyrenees,  under  the  Duke  of  Wellington,  had  often  no 

"'cm'^^rSri  or  tares  take  the  lead  as  a  green  food  for  the  soiling  of  cattle  ;  and  it  is  also  made  into  hay while  in  a  state  of  blossom.    They  are  best  for  horses  when  the  pod  is  formed. 

6773.  Notwithstanding  the  good  effects  of  green  herbage  occasionalh/,  yet  this  must  be  given 
to  horses  with  caution,  since,  accustomed  as  he  is  to  an  artificial  state  of  living,  it  effects  a 

considerable  change  upon  him.  For  the  first  two  or  three  days,  green  food  relaxes  the 

bowels,  and  increases  the  secretion  of  urine  and  perspiration :  if  permitted  to  eat  of  it  as 

much  as  he  pleases,  the  belly  becomes  large  from  the  quantity  of  this  kind  of  food  re- 
quired to  satisfy  him  ;  but  though  corn  gives  liim  more  strength  tlian  grass,  yet  his  general 

health  is  much  improved  by  the  latter.  When  horses  are  soiled,  they  should  never  get 

much  green  food  at  a  time,  a  practice  too  prevalent  among  servants.  The  custom  of  givmg 
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.  corn  along  with  gi-een  food  is  unprofitable  ;  for  the  grain,  thus  mixed,  passes  rapidly  oif 
from  the  stomach,  and  is  never  perfectly  digested. 

6774.  Pasturing  horses.  —  We  have  stated  that  grass  is  the  natural  food  of  the  horse  ; 
land  it  is  the  kind  most  conducive  to  his  health.  Horses  worn  down  with  work,  disease, 
,  or  bad  food,  are  frequently  sent  out  into  the  fields  to  renovate,  and  he  is  then  said  to  be 

"turned  out  to  grass."  Pasture  fields  differ  considerably  as  to  their  situation,  air, 
■  moisture,  or  dryness,  and  the  species  of  grass  that  grow  in  them.  Some  are  hard  and 
I  injurious  to  the  feet,  others  are  too  soft,  wet  and  marshy.    Those  on  the  sea-shore  are  by 
>  some  thought  to  be  peculiarly  renovating,  except  they  are  occasionally  overflowed  by  the  . 
?  salt  water,  and  converted  into  marsh,  when  their  salubrity  is  very  questionable.  It  requires 
•  some  judgment  to  determine  when  it  will  benefit  a  horse  to  send  him  to  pasture,  or 
>  whether  giving  him  green  food  in  the  stable  is  preferable.  The  plants  that  form  grass 
^  being  of  gi-eat  variety,  some  of  them  are  much  relished  by  the  horse^  while  others,  though 
;  luxuriant  and  agreeable  to  the  eye,  are  never  touched  by  him,  except  there  is  nothing 
I  else  to  eat.  He  is  therefore  continually  occupied  in  selecting  those  kinds  which  are  most 
.  agreeable  to  him  ;  this  causes  him  to  take  a  good  deal  of  exercise,  and  the  exposure  to 
:  the  air  is  in  general  favourable  to  health.  It  is  remarked,  that  horses  that  have  been 
1  long  accustomed  to  the  stable  often  have  stiff  necks  when  first  turned  out  to  graze,  from 
;  the  alteration  in  the  position  of  the  head  when  feeding  ;  but  this  soon  wears  off. 

6775.  In  turning  horses  out  to  grass,  care  should  be  taken  to  select  favourable  weather, 
.  and  to  inure  them  to  the  change  from  the  warm  shade  gradually  by  letting  them  remain 
i  in  the  field  at  first  only  a  short  time,  and  by  leaving  off  their  stable  clothing  a  little 
I  before  going  to  grass.  Spring  is  the  season  when  he  receives  most  benefit ;  the  grass  is 
:  sweetest  and  most  tender  and  digestible  ;  sometimes  it  is  even  medicinal  ;  he  is  then  also 
!  less  tormented  with  flies  than  in  the  summer,  when  the  heat  is  often  too  great.  The 
:  autumnal  grass  is  much  inferior,  and  perhaps  may  then  be  deficient  in  quantity,  in  which 
case  he  requires  a  supply  of  corn. 

6776.  Hay  is  grass  cut  during  its  flowering  time  and  dried.  In  making  hay  it  is  first 
spread  out  and  exposed  to  the  sun  and  air  for  a  proper  time,  and  then  it  is  collected  into 
large  masses  called  ricks,  when  it  is  supposed  that  a  certain  degree  of  fermentation  takes 
place,  which  fits  it  for  being  wholesome-and  nutritious,  as  well  as  for  its  preservation  ;  it 
is  afterwards  dried  thoroughly.  If  suffered  to  remain  too  long  in  the  rick,  the  ferment- 

ation proceeds  too  far,  and  it  becomes  heated  and  is  termed  mow-burnt,  when  its  nutritive 
properties  are  injured,  and  it  acquires  noxious  properties.  The  quality  of  the  hay  is  a  matter 
of  great  importance  to  the  health  of  horses,  particularly  when  they  are  fed  much  upon  it. 

Good  hay  should  be  a  year  old,  and  have  a  pleasant  smell  and  taste. 
New  hay  is  laxative,  and  though  horses  are  fond  of  it,  it  seems  not  to  bo  very  digestible, 

since  much  of  it  passes  through  him  unaltered.  If  the  hay  is  too  old,  it  becomes  dry  and 
tasteless  ;  horses  will  scarcely  eat  it.  It  is  said  that  the  making  of  hay  is  performed  more 
skilfully  in  the  vicinity  of  London  than  elsewhere. 

When  hay  is  in  the  least  mouldy,  it  should  not  be  given  as  food.  Sometimes  hay  is 
salted  to  prevent  fermentation  in  the  stack  ;  the  horse  relishes  the  salt,  which  is  supposed 
to  assist  the  process  of  digestion  :  but  it  is  not  well  to  feed  him  long  on  salted  hay. 
Grass  in  drying  loses  half  its  weight  ;  and  hay  gets  drier  as  it  is  older. 

Many  horses  thrive  best  on  clover  hay,  particularly  draught  horses,  who  are  very  fond 
of  it.  In  the  market  it  costs  twenty  per  cent,  more  than  meadow  or  rye  grass  hay.  A 
horse  can  live  on  hay  and  water  ;  and  when  not  used  for  work,  he  often  receives  nothing 
else  ;  but  this  food  alone  is  not  sufiiciently  strengthening :  he  then  becomes  feeble  and  pot- 

bellied. On  hay  and  corn  horses  may  be  fed  for  a  long  time  without  inconvenience ; 
when  illness  attacks  them,  soiling  in  some  cases  is  resorted  to  as  a  remedy.  In  gentle- 

men's stables,  scarcely  any  other  than  meadow  hay  is  admitted. 
6777.  Straw  is  little  wed  in  England  as  fodder  for  horses,  but  it  is  employed  in  many 

places  on  the  Continent,  where  there  is  little  or  no  hay.  It  is  sometimes  given  to  farm- 
horses,  but  seldom  to  coach-horses,  being  less  nutritious  than  hay.  Oat  straw  is  prefer- 

able to  that  of  wheat,  but  that  of  barley  is  so  poor  and  brittle  as  to  be  unfit.  Some  more 
nutritious  and  less  bulky  food  may  be  added  to  straw  when  it  is  given. 

The  haulm  of  beans  and  peas,  but  especially  the  latter^  when  well  harvested,  forms 
a  very  hearty  species  of  fodder.  The  stalk  of  the  beans  is  tough  and  somewhat  woody, 
and  is  seldom  used,  unless  softened  by  being  bruised,  cut,  and  steamed.  Pea  haulm  is 
succulent  and  nutritious,  and  is  much  relished  by  cattle  ;  but  it  should  be  given  cautiously, 
as  it  is  apt  to  produce  flatulency.    It  should  not  be  kept  so  long  as  to  grow  musty. 

6778.  Corn. — Several  kinds  of  grain  are  used  as  horses'  food,  varying  in  value  according 
to  the  proportions  of  their  chemical  constituents.  In  Great  IJritain  oats  is  the  general 
horse  grain.  It  contains  seven  hundred  and  forty-three  parts  in  a  thousand  of  nutritive 
matter.  The  oats  should  be  nearly  a  year  old.  If  new  they  are  more  difficult  to  digest, 
and  when  eaten  in  considerable  quantities  are  apt  to  occasion  colic.  Musty  oats  are 
very  unwholesome :  oatmeal  is  sometimes  made  into  gruel  for  horses  that  are  sick.  Oata 4  D  3 
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give  to  a  horse  that  masticates  -well  great  invigoration  :  but  coin  alone,  if  given  to excess,  predisposes  tlie  animal  to  fever,  and  to  contract  particular  disorders  which  often 
fall  into  the  legs,  and  this  efifect  requires  to  be  counteracted  by  some  means,  of  -n  hich  the 
best  is  green  food,  many  of  the  grasses  partaking  of  some  medicinal  virtue  or  other, 
and  a  cooling  principle  :  this  is  better  than  medicines.  Upon  the  whole,  oats  form  the 
most  substantial  and  most  useful  food  for  saddle  and  coach  horses,  thougli  this  is 
always  varied  by  some  addition.  Several  substitutes  have  been  tried,  as  bai-ley,  beans, 
peas,  carrots,  potatoes  and  other  roots,  but  though  horses  with  slow  work  may  do  for  a 
time  with  these,  yet  to  all  of  them  there  is  some  objection  not  applicable  to  the  oat. 

Barley  is  rarely  used  in  this  country  for  horses,  but  is  common  food  for  horses  and 
mules  in  the  soutli  of  Europe,  particularly  in  Spain  :  it  does  not  appear  to  answer  quite  so 
well  with  us  as  oats,  notwithstanding  it  appears,  from  chemical  analysis,  to  contain  a  greater 
quantity  of  nutritive  matter.  Before  the  introduction  of  oats,  it  was  much  more  used, 
and  appears  to  have  been  the  principal  horse-food  of  the  ancients.  It  should  be  sound 
in  quality,  and  should  be  bruised  or  steeped  before  it  is  given.  Barley  is  reckoned  to 
cool  the  blood  of  horses,  and  is  occasionally  given  to  them  ground  in  mashes,  and  mixed 
with  chaff,  for  fattening  them  when  they  are  recovering  from  illness. 

G779.  Hlieat  Is  rarely  giveu  as  horses'  food,  except  when  farmers  have  a  quantity  that  is  not  sale.ible.  It contains  more  nutritive  matter  than  any  otlier  grain.  Horses  eat  it  greedily  ;  but  it  is  dilSctdt  to  masticate, 
and  also  to  digest,  from  the  iiuantity  of  gluten  it  contains,  which  is  apt  to  form  obstructions  in  the  bowels.  It 
should  never  he  given  alone,  but  mixed  with  chaff,  and  it  is  a  good  plan  to  bruise  it  or  soak  it  in  hot  water. 
The  external  part  of  wheat  is  employed  in  all  town  stables,  either  as  bran  or  pollard,  the  latter  being  the 
most  nutritious  ;  but  these  are  more  expensive  tlian  oats. 
Rye  is  not  employed  here  as  horses'  food,  but  is  very  generally  used  in  North  America,  coarsely ground,  and  sprinkled  over  straw  and  clover  grass  previously  wetted.  It  is  also  used  in  Germany,  but 

generally  in  the  shape  of  bread  made  from  the  whole  flour  and  bran,  and  it  is  not  unusual  in  travelling  through 
some  parts  of  that  country  and  of  Holland  to  see  the  postilions  help  themselves  and  their  horses  from 
the  same  loaf  The  plan  of  giving  wlioaten  bread  to  horses  was  formerly  adopted  on  some  race  courses  in 
England,  but  was  not  found  to  answer. 

6780.  Tlie  pulse  used  as  horses'  food  are  beans  and  peas. 
Beans  are  a  very  hearty  food  for  draught  horses,  but  are  seldom  used  alone,  on 

account  of  their  heating  and  astringent  qualities.  It  is  well  known  to  travellers  that  they 
produce  more  vigour  than  an  equal  weight  of  oats  ;  a  horse  can  travel  further  on  being 
partly  fed  with  them,  and  is  not  so  soon  exhausted.  They  should  be  at  least  a  year  old : 
when  they  are  new  they  are  indigestible  and  flatulent.  If  horses  are  old,  their  teeth  are 
not  able  to  masticate  them,  and  then  they  should  be  bruised  in  a  miU  or  soaked.  They 
are  usually  mixed  with  oats  or  bran,  or  with  cut  straw  or  hay. 

Peas  are  seldom  used  alone,  but  mixed  with  beans  or  corn  fodder.  They  are  said 
to  be  more  indigestible  than  beans.  The  variety  of  pea  given  to  horses  is  the  grey  or 
hog  pea,  which  is  smaller  than  the  garden  pea. 

6781.  Maize  is  not  used  as  horses'  food  in  England;  but  in  the  West  Indies,  saddle 
horses  are  kept  in  good  condition  by  it. 

6782.  The  roots  used  as  horse-food  are  such  as  contain  much  sugar.  Carrots  are  most 
esteemed,  and  are  much  relished  by  all  cattle.  They  are  slightly  laxative  at  first,  but 
this  effect  wears  off  when  the  horse  gets  used  to  them.  They  form  an  excellent  substitute 

for  grass  ;  but  though  horses  can  work  upon  them,  they  cannot  supersede  corn.  In  com- 
bination with  oats  they  are  said  to  restore  a  worn-out  horse,  and  to  have  an  excellent 

effect  upon  the  coat  of  horses.  They  may  be  given  raw,  being  first  washed  and  sliced ; 
their  nutritive  property,  compared  with  oats,  is  as  six  to  four. 

6783.  Parsnips  are  very  nourishing,  and  are  much  used  in  France  for  horses'  food. 
They  are  used  raw,  and  also  boiled  and  mixed  with  cabbages,  bran,  chafiF,  or  buck-wheat. 

6784.  Turnips  are  sometimes  given  to  farm  or  cart-horses,  but  seldom  to  any  other. 
They  are  not  proper  to  be  given  in  the  raw  state,  but  should  be  boiled,  or  partially 
steamed,  and  mixed  with  potatoes.  The  Swedish  turnips  are  much  better  than  the  common. 

6785.  Potatoes  are  very  nutritious,  but  should  be  always  steamed.  Professor  Low  states 

that  fifteen  pounds  of  potatoes  yield  as  much  nutriment  as  four  pounds  and  a  half  of  oats. 

They  are  sufficient  occasionally  for  horses  that  do  slow  work,  and  occasionally  they  may 
for  some  time  supersede  the  use  of  corn,  even  for  those  that  do  fast  work.  Horses  eat 

them  very  readily.  Raw  potatoes  are  found  to  be  extremely  prejudicial,  and  in  some 
cases  they  have  even  proved  fatal  to  horses. 

6786.  It  is  to  be  observed,  that  though  farm-horses,  and  such  as  do  slow  work,  may  be 

kept  in  condition  for  a  considerable  time  upon  the  above  vegetables,  with  only  half  the 
usual  allowance  of  corn,  and  sometimes  without  any,  yet  horses  that  have  to  do  hard  or 

fast  work  cannot  be  supported  long  without  high  feeding,  with  plenty  of  oats  or  other 

*'°6787.  Tlie  usual  way  of  feeding  carriage,  gig,  and  post  horses  is  nearly  similar.  The 

usual  fodder  is  hay,  not  cut,"  in  unlimited  quantity.  In  the  summer  some  grass  is  given, 
and  in  winter  occasionally,  perhaps  once  a  week,  a  bran  mash.  They  also  receive  three 

or  four  feeds  a  day,  consisting  of  oats  and  beans,  broken  or  unbroken,  and  uncooked,  m 



Chai'.  II. MANAGEMENT  OF  HORSES. 1143 

,  quantity  from  twelve  to  sixteen  pounds.  The  groom  should  observe  whether  the  horse 
I  masticates  his  corn  sufficiently ;  if  not,  it  should  be  mixed  with  chaff,  or  be  bruised. 

6788.  Food  for  the  manger  is  sometimes  mixed.  Horses  often  waste  much  of  their  hay 
I  and  straw  by  pulling  it  down  out  of  the  rack,  and  trampling  them  under  their  feet.  This 
i  is  prevented  by  cutting  them  into  chaff,  which  is  often  mixed  with  corn  or  beans.  These 
I  the  horse  can  thus  masticate  more  easily ;  and  he  is  also  obliged  to  chew  them  instead  of 
:  swallowing  them  whole. 

6789.  Cutting  the  haij  and  straw  into  chaff  has  several  advantages  ;  it  is  said  to  be  more 
.  easily  eaten  than  uncut  hay,  and  saves  time  in  eating.  The  trouble  of  cutting,  and  the 
.  expense  of  the  machine  for  it,  are  objections  where  there  are  but  few  horses. 

In  Flanders  it  is  the  universal  practice  to  convert  the  entire  provender  into  manger 
meat,  and  their  horses  are  generally  in  high  condition.    Some  recommend,  however,  that 

;  a  little  uncut  hay  should  be  put  into  the  rack  to  give  the  horses  employment,  since  when 
they  have  none  they  are  apt  to  become  mischievous. 

6790.  A  great  number  of  horses  kept  in  towns  receive  nothing  but  oats  and  hay  all  the 
year  round.  Some  add  a  little  grass  in  summer  and  in  winter  roots,  with  perhaps  a 
weekly  feed  of  bran  ;  but  others  whose  work  is  more  laborious,  and  often  performed  in 
stormy  weather,  are  the  better  for  a  more  complicated  diet  containing  beans,  varied  by 
barley,  wheat  or  rye,  which  may  be  boiled  and  given  once  a  day,  or  as  a  portion  of  every 
feed.  But  after  a  horse  has  been  accustomed  to  a  particular  kind  of  food,  it  is  not  proper 
to  change  it  suddenly,  as  this  sometimes  causes  indigestion  and  colic  ;  and  upon  the 
whole,  a  spare  diet  is  generally  safest. 

6791.  Among  other  substances  used  in  mixed  food  oil-cake  has  been  used  in  small  quantity  with  advantage. 
Sugar  mixed  with  hay  has  been  found  to  possess  much  nutriment.  Milk  and  eggs  have  been  given,  but  only 
under  particular  circumstances.  Horse-chesnuts,  it  is  said,  would  prove  a  useful  article  :  In  Turkey  they  are 
ground  and  mixed  with  other  food.  Figs  and  chesnuts  are  used  in  Spain  and  Italy ;  apples  occasionally  in 
France;  dates  in  Persia:  in  short  any  vegetables  used  by  man,  and  possessing  farinaceous  or  saccharine 
matter,  will  serve  upon  occasion  as  food  for  the  horse. 

6792.  Some  kinds  of  food  require  a  kind  of  preparation  or  are  improved  hy  it.  Grain  and 
pulse  are  often  bruised  by  metal  rollers.  When  the  corn  is  to  be  made  into  gruel  it 
must  be  ground,  but  without  separating  the  husks  from  the  meal.  When  barley  is  used 
for  horses  whose  teeth  are  bad,  steeping  is  necessary  ;  but  malting  is  prohibited  by  the 
Excise.  Boiling  is  sometimes  used  for  grain,  roots,  and  pulse  ;  but  the  advantages  do  not 
appear  to  be  generally  very  obvious,  as  horses  do  not  like  liquid  food ;  the  food  should  be 
hard  enough  to  give  their  teeth  some  employment ;  and  food  in  its  raw  state  appears  to 
give  them  most  vigour.  Horses  particularly  dislike  boiled  food  if  cold,  and  they  prefer 
it  half  boiled.  Steaming  is  preferable  to  boiling,  being  more  easily  performed.  The  chief 
value  of  boUing  or  steaming  consists  in  rendering  the  food  more  easy  of  digestion,  and 
thus  enabling  the  animal  to  retain  a  greater  portion  of  its  nutriment  than  when  it  is  used 
in  a  crude  state.  For  old  horses,  in  particular,  whose  teeth  are  worn,  it  is  very  ad- 

vantageous to  have  the  food  softened.  But  for  young  and  healthy  cattle  it  is  thought 
that  raw  food  gives  most  heart. 

6793.  The  quantity  of  food  required  by  horses  daily  varies  with  the  kind  of  animal,  his 
constitution  and  habits,  and  the  work  he  is  to  perform.  Large  draught  horses  will  con- 

sume sixteen  pounds  of  hay,  four  pounds  of  straw,  and  eighteen  pounds  of  corn.  The 
cavalry  allowance  of  hay  and  oats  in  barracks  is  twelve  pounds  of  the  former  and  ten 
pounds  of  the  latter,  on  which  they  are  kept  in  high  condition.  Saddle-horses  have  about 
ten  or  twelve  pounds  of  oats,  and  more  hay  than  draught  horses.  More  corn  is  given 
when  they  are  in  full  work.  Excess  of  food  produces  too  much  fat,  but  too  limited  a 
diet  brings  on  greater  evils.  The  horse  loses  flesh  and  strength,  and  is  then  liable  to 
several  diseases.  But  any  considerable  change  should  be  made  by  degrees ;  one  suddenly 
made  from  poor  to  rich  food  may  bring  on  plethora,  too  great  a  fulness  of  blood,  and 
surfeit. 

6794.  Salt  is  often  given  to  horses ;  but  the  propriety  of  its  daily  use  is  questionable. 
Most  quadrupeds  appear  to  be  fond  of  salt,  but  they  probably  seek  for  it  only  when  in- 

stinct impels  them  to  desire  it  as  a  remedy.  It  is  a  good  practice  to  fix  a  piece  of  rock  salt 
in  the  stable,  which  the  horses  may  lick  when  they  wish  for  it. 

6795.  The  times  of  feeding  must  likewise  depend  upon  the  kind  of  work  ;  but  it  is  best 
for  the  horses  to  have  regular  hours,  since  he  gets  accustomed  to  them,  and  regularity  is 
favourable  to  his  digestion.  Horses  in  daily  work  should  seldom  be  allowed  to  fast  more 
than  three  or  four  hours,  and  may  be  allowed  a  little  hay  between  feediug  times.  Upon 
the  whole,  abstinence,  to  a  moderate  extent,  is  not  so  prejudicial  as  much  work  upon  a 
full  stomach. 

6796.  Water.  —  Bad  water  is  very  injurious  to  horses  as  well  as  to  human  beings. 
Clear  soft  water  is  the  best ;  if  it  be  only  a  little  hard,  it  may  not  be  hurtful,  particularly 
when  the  horse  gets  accustomed  to  it :  but  very  hard  water  is  improper,  and  is  apt  to 
disorder  the  bowels.  Though  cold  water  would  seem  to  be  the  natural  drink  of  the 
auimal,  yet  very  cold  water,  as  that  from  a  frozen  pond,  is  not  proper  in  his  artificial 

4  D  4 
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state.  It  is  generally  carried  into  the  stable  in  pails,  and  some  let  it  remain  there  all 
night,  covered  up,  until  it  is  wanted  in  the  morning,  others  add  a  little  warm  water  to  it ; 
but  Mr.  Stewart  observes  that  the  practice  of  giving  constantly  "chilled  water,"  as  it  is 
called,  has  a  bad  effect,  rendering  the  horse  so  tender  that  he  is  injured  by  the  cold  water 
which  he  is  obliged  occasionally  to  take.  Hoi'ses  generally  receive  water  three  times  a 
day  :  in  hot  weather  they  may  need  more.  The  quantity  required  by  a  horse  in  twenty- 
four  hours  is  variable  ;  one  will  drink  more  than  another,  and  much  depends  upon  their 
kind  of  work.  He  requires  more  with  hay  than  with  green  food,  and  more  when  at  work 
than  when  in  the  stable.  It  is  doubtful  whether  horses  should  have  water  always  before 
them.  In  that  case,  probably,  he  will  seldom  take  more  than  nature  demands  ;  but  he 
should  not  in  general  be  allowed  to  drink  as  much  as  he  pleases  at  one  draught ;  it  is  best 
to  give  it  to  him  at  intervals.  It  is  generally  -necessary  to  hold  it  up  to  him  in  the  pail, 
manger  high,  as  some  horses  find  it  difficult  to  drink  from  the  ground.  Some  patience 
must  also  be  employed,  and  perhaps  occasionally  a  little  coaxing  to  make  him  drink. 
Horses  should  not  be  allowed  to  drink  immediately  before  going  to  work  ;  during  work 
they  should  have  good  allowance. 

6797.  Clothing.  —  Though  horses  for  carriages  and  the  saddle  are  kept  in  an  artifi- 
cial state,  and  require  clothing  in  the  stable,  which  is  not  necessary  for  those  who  are 

mostly  out  of  doors,  yet  it  is  a  common  error  to  carry  the  clothing  to  too  great  extent, 
which  renders  them  liable  to  take  cold,  particularly  when  their  pace  is  to  be  slow  in  cold 
weather.  The  change  also  from  warm  clothes  to  the  saddle  is  often  too  great.  Saddle- 
horses  should  stand  in  the  stable  with  only  very  light  clothing,  except  in  case  of  sickness. 
All  horses,  except  racers,  should  be  without  clothing  in  the  summer,  or  at  most  a  thin 
sheet  to  keep  off  dust  and  flies. 

Sect.  V. 

DUTIES  OF  THE  COACHMAK,  GROOM,  AND  STABLE-BOY. 

6798.  There  is  so  much  to  be  known  about  carriages  and  horses,  that  servants  who 
have  much  skill  respecting  them  are  rare  and  valuable.  In  racing  and  hunting  studs, 
the  grooms  employed  have  been  regularly  brought  up  to  their  business  ;  but  in  small 
establishments  the  knowledge  of  a  horse  is  less  regularly  acquired,  and  of  course  is  less 
perfect.  The  coachman,  besides  his  skill  in  driving,  requires  complete  experience  of  the 
stable  of  which  he  has  the  management ;  he  has  to  purchase  the  provender,  see  that  the 
horses  are  properly  fed  and  groomed,  watch  the  condition  of  his  horses,  and  report  if  any- 

thing is  amiss.  To  the  groom  is  Committed  the  business  of  feeding  and  dressing  the 
horses,  for  which  practice  and  dexterity  are  essential.  The  stable-boy  has  usually  much 
to  do,  and  besides  his  immediate  business  in  the  stable,  must  readily  turn  his  hand  to 
whatever  he  is  fit  for  elsewhere,  and  is  always  the  better  for  good  looking  after,  and  not 
having  much  idle  time  on  his  hands. 

6799.  The  first  duties  (if  the  groom  in  the  morning,  which  gener.iUy  commences  at  six  o'clock,  a  little  e.irtier or  later  according  to  the  work  required,  is  to  get  the  stable  cleaned  out,  and  the  horses  fed.  Theh.iy  should 
be  put  liglitly  into  the  rack,  and  a  little  after  racking,  as  this  is  called,  the  usual  feed  of  oats  should  be  put 
into  the  manger.  The  morning  allowance  of  water  is  usually  reserved  until  after  dressing,  but  sometimes 
horses  refuse  to  feed  except  they  drink  first,  and  then  a  small  quantity  of  water  should  be  given.  The  stable- 
boy  is  next  to  clear  away  the  dung  and  moistened  litter,  which  should  be  done  every  d.-iy.  The  soiled  litter should  be  removed  together  with  the  dung,  and  none  of  these  should  remain  in  the  stable  all  day.  The  floor 
of  the  stall  should  be  thoroughly  swept  even  in  the  joints  of  the  paving,  whether  bricks  or  stones. 

The  use  of  litter  or  straw  spread  over  the  floor  of  the  stall  is  sufficiently  obvious.  It 
is  to  form  a  tolerably  soft  and  warm  covering  to  the  naked  stones  or  bricks  with  which 
the  stalls  are  paved.  It  entices  the  horse  to  lie  down,  which  relieves  him  if  fatigued,  and 
is  favourable  to  the  recovery  of  over-strained  limbs  :  it  also  prevents  an  unequal  pressure 
which  results  from  rough  paving  ;  it  may  likewise  be  proper  to  state  that  many  horses 
will  not  stale  readily  on  b.are  bricks,  from  the  disagreeable  effect  of  the  urine  splashing 
against  their  legs.  But  if  too  much  litter  be  used,  particularly  in  the  day,  some  are  of 

opinion  tljat  it  is  apt  to  heat  the  horse's  feet  and  cause  a  contraction  of  the  horn  of  the 
hoof,  as  well  as  to  make  the  legs  swell  :  if  not  changed  every  day,  but  suffered  to  remain 
soaked  with  urine,  it  has  a  most  prejudicial  effect  from  the  noxious  vapours  that  are 

engendered  ;  and,  although  in  well-managed  stables  the  litter  is  changed  evei^  day,  yet  still 
there  is  frequently  great  negligence  in  this  respect  among  farmers  and  others.  Formerly, 
oak  floors  were  used,  with  numerous  holes  to  allow  the  urine  to  pass,  but  these  are  now 

seldom  used  here,  though  they  are  frequent  abroad.  The  litter  should  be  laid  on  smoothly, 
and  with  great  care  ;  wheat  straw  is  the  best  material,  and  is  mostly  used  in  England ; 
oat  straw  is  softer,  but  is  not  so  easily  even,  and  is  more  apt  to  run  into  heaps.  Bean 

and  pease  straw  make  very  indifferent  bedding.  Where  straw  cannot  be  procured  other 

substances  will  do,  as  sawdust,  wood  shavings,  dried  tanners'  bark,  or  leaves.  Sawdust 
is  very  useful  to  sprinkle  over  the  floor  of  the  stable  after  it  has  been  washed,  to  absorb 
the  wet  that  lodges  in  the  joints  of  the  stones,  and  likewise  prevents  them  from  being 
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slippery.  The  horses  are  next  to  be  dressed,  and  if  tlie  weather  at  all  permits  this  should 
not  he  done  in  the  stall,  but  in  a  sheltered  place  in  the  yard. 

6800.  What  is  called  dressing  the  horse  is  keeping  the  hair  and  skin  in  order  by  the  use 
of  the  curry-comb,  brush,  and  duster.  The  grooming  or  dressing  a  horse  can  never  be 
learned  by  oral  instruction,  and  skill  must  be  acquired  by  imitation  of  an  experienced 
person  :  nevertheless  the  proprietors  of  horses  should  be  acquainted  with  the  principal 
points  to  be  attended  to,  and  it  is  these  we  propose  to  mention.  Good  rubbing  not  only 
clears  off  the  loose  dirt,  but  improves  the  circulation  of  the  blood.  The  farmer's  horse, 
that  is  worked  all  day  and  turned  out  at  night,  requires  little  ny)re  to  be  done  to  him 
than  to  have  the  dirt  brushed  off  his  limbs.  With  the  stable  horse  the  case  is  dif- 
ferent. 

6801.  Currying  causes  the  blood  to  circulate,  opens  the  pores  of  the  skin,  and  removes 
the  scurf  that  accumulates,  and  stops  the  insensible  perspiration.  The  curry-comb  separ- 

ates and  raises  the  matted  hairs,  and  removes  the  hardened  mud.  Notwithstanding  these 
uses,  some  consider  the  action  of  a  good  brush  as  producing  a  more  beneficial  influence 
upon  the  skin  and  hair,  and  certainly  some  grooms  use  the  curry-comb  with  unnecessary 
harshness,  the  horse  being  seen  sometimes  to  tremble  with  the  pain.  After  currying  the 
horse  should  be  well  rubbed  to  take  off  all  loose  hairs,  and  then  with  wet  hands  till  his 
coat  shine  like  satin.  The  mane,  foretop,  and  tail  are  next  combed,  and  if  the  legs  and 
feet  are  stained  they  are  washed  with  soap  and  water,  and  trimmed  with  the  scissors. 

Cleaning  the  carriage  has  been  already  described. 
G802.  Before  the  horses  are  put  to  the  carriage  the  brush  and  a  cloth  are  to  be  passed  over  their  coats  to 

remove  any  dust ;  the  wet  sponge  should  be  applied  to  the  eyes,  nostrils,  and  rump,  and  the  comb  put  through 
the  mane  and  tail.  The  shoes  ought  to  be  examined,  the  harness  then  put  on.  and  the  horses  attached  to  the 
carriage. 

6803.  fVhile  the  carriage  is  out  tlie  stable  boy  cleans  out  the  stable  thoroughly ;  in  a  dirty  stable  myriads 
of  insects  are  bred,  which  are  very  annoying  to  the  horses. 

6801.  On  those  days  when  the  carriage  is  nut  going  out  the  horses  should  be  exercised  for  a  couple  of  hours 
every  day.  At  noon  tlie  horses  are  ted  and  watered,  again  sometimes  at  four  o'clock,  and  at  egiht  in  the evening  a  little  hay  is  put  into  the  rack  for  the  night. 

When  horses  are  much  confined  to  the  stable,  their  hoofs  are  apt  to  become  dry  and 
crack ;  to  prevent  this,  it  is  necessary  to  stop  their  feet  occasionally  during  the  night 
with  some  moist  substance,  such  as  a  mixture  of  cow-dung  with  some  loamy  earth. 

6805.  Wlien  the  carriage  returns  home  they  should  not  be  fed  immediately  if  their  work 
has  been  fatiguing.  They  should  wait  until  they  are  cool.  If  fed  too  soon,  particularly 
if  they  have  fasted  too  long,  it  may  produce  indigestion.  In  such  case  it  is  proper  that 
they  be  first  rubbed  down  and  dressed.  If  they  are  heated,  the  water  used  to  wash  their 
legs  should  be  lukewarm,  and  they  should  be  walked  about  until  the  pulse  is  lowered 
before  being  put  into  the  stable.  It  is  desirable  that  they  should  never  be  kept  too  long 
without  food,  since  this  may  cause  debUity,  and  they  then,  perhaps,  eat  voraciously  or refuse  to  eat. 

Sect.  VI. 

HORSE-SHOEING. 

6806.  JVo  part  of  the  horse  is  of  more  importance  to  be  attended  to  by  the  owner  as  well 
as  the  traveller  than  his  feet,  together  with  the  shoes  for  their  defence,  and  we  select  this 
portion  of  the  subject  for  a  more  particular  detail.  Before  paved  and  hard  roads  were 
made,  probably  no  defences  were  contrived  for  the  feet  of  the  horse,  and  the  first  that 
were  made  use  of  appear  to  have  been  copied  from  those  of  his  master ;  a  sort  of  sandals 
are  mentioned  as  occasionally  employed  by  the  ancient  Greeks  and  by  the  Romans  as 
late  as  Constantine,  and  these  were  stiffened  by  plates  of  iron,  and  sometimes  ornamented 
with  the  precious  metals.  The  injurious  effects  of  fastening  with  thongs  has  given  place 
in  modem  times  to  the  present  method  of  nailing  on  iron  shoes ;  and  Beckman  states  that 
the  first  account  of  the  modern  horse-shoe  occurs  in  enumerating  the  furniture  of  the 
Emperor  Loo  of  Constantinople,  but  it  was  not  until  long  afterwards  that  their  use  became 
general,  and  it  was  first  introduced  into  England  by  William  of  Normandy.  The  art  of 
farriery  advanced  at  length  into  much  consideration,  and  has  made  at  least  as  much 
progress  in  this  country  as  in  any  other. 

6807.  To  understand  the  principles  of  horse-shoeing  and  to  be  able  to  reaSbn  correctly 
respecting  it,  it  is  essential  that  we  should  be  acquainted  with  the  outlines  at  least  of  the 

anatomy  of  the  horse's  foot.  We  shall  therefore  premise  what  we  have  to  say  on  this 
subject  by  pointing  out  the  chief  anatomical  parts. 

6808.  Fig.  895.  represents  the  anatomy  of  the  foot  in  a  section,  a  is  the  lower  part  of 
the  shank  bone  (see  the  skeleton,  /(>/.  89.'3.);  b  is  the  greater  pastern  bone ;  c  the  lesser  pastern 
bone,  or  coronary  bone ;  d  the  coffin  hone  or  bone  of  the  foot ;  c  is  an  elastic  process  or 
coronary  ring  of  the  crust;  /  is  the  ciust  or  outer  wall  of  the  foot  or  hoof;  g  the  navi- 
rulai  or  nut  bone. ;  h  the  back  sinew  or  great  flexor  tendon  of  the  foot,  binding  over  the 
navicular  bone,  and  terminating  in  the  coffin  bone ;  i  the  sensible  frog,  covering  the  end 
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Pig.  m of  the  flexor  tendon  ;  h  the  homy  or  inseimihle 
frog  ;  I  the  sensible  sole  ;  m  the  horny  sole ;  n  the 
sessavioid  bone. 

The  coffin  bone  is  of  a  light  spongy  structure, 
and  is  filled  with  numerous  holes  for  the  pas- 

.  sage  of  blood-vessels  to  the  foot.  The  eminence 
in  front  receives  the  insertion  of  the  tendon  of 
the  extensor  muscle  of  the  foot,  whose  upper 
attachment  is  to  the  humerus  or  arm  bone,  where 
it  is  fleshy,  but  as  it  passes  it  becomes  ten- 

dinous, expanding  over  every  joint.  In  the 
hinder  limb  this  extensor  and  its  two  adjuncts 
arise  from  the  tibia,  and,  in  part,  from  the  fe- 

mur. To  the  sides  of  the  coffin  bone  are  at- 
tached the  lateral  cartilages,  and  around  its  sur- 

faces are  marks  of  the  attachment  of  the  laminated 
substance.  The  criist  or  wall  of  the  hoof  reaches 
from  the  termination  of  the  hair  to  the  ground. 

I     ,„  It  is  deepest  in  front,  called  the  toe,  shallower  at 
the  sides,  called  the  quarters,  and  of  least  extent 

behind,  at  the  heel.  It  is  placed  flat  on  the  ground,  but  ascends  in  front  with  dif- 
ferent degrees  of  obliquity  in  different  horses,  the  most  approved  slope  of  slant  being 

about  45°.  In  front  it  is  rather  more  than  halif  an  inch  in  thickness,  and  becomes  gradu- 
ally thinner  at  the  quarters  and  heel.  As  there  is  only  half  an  inch  hold  for  the  nails  of 

the  shoe  at  the  toe  and  less  at  the  quarters,  horses  are  sometimes  wounded  in  shoeing  by 
ignorant  or  careless  blacksmiths.  The  horn  of  the  wall  is  composed  of  numerous  straight 
fibres  held  together  by  a  gelatiuous  cement.  This  crust  in  some  horses  is  liable  to  be 
broken  through  brittleness,  particularly  in  summer,  and  it  is  then  proper  to  rub  it  with  a 
mixture  of  oil  of  tar  and  common  fish  oil,  to  restore  the  pliancy.  The  horn,  of  which 
the  hoof  consists,  is  naturally  kept  moist  by  an  oily  secretion  from  the  frog,  otherwise  it 
would  soon  crack  and  be  deprived  of  its  elastic  power.  The  smaller  pastern  bone  articu- 

lates with  the  coffin  bone  at  its  posterior  part,  and  is  connected  by  ligaments  with  the 
navicular  bone.  The  upper  portion  is  united  to  the  shank  bone  in  an  oblique  direction, 
which  varies  in  different  horses.  The  shocks  in  locomotion  are  broken  by  so  many 
ligaments  and  tendons  as  unite  these  bones,  and,  in  reality,  render  the  foot  stronger  by 
their  elasticity. 

Some  other  parts  of  the  foot  are  best  seen  by  turning  up  the  sole  of  the  foot,  as  in 
fig.  896.  The  wall  of  the  hoof, /in  the  section,  and  a  a  in  fig.  896.,  instead  of  continuing 
round  in  a  circle  on  the  under  part  next  the  ground,  is  suddenly  inflected  or  bent  inwards, 
forming  what  are  called  the  bars  b  b,  which  meet  at  the  point  c  at  the  toe  of  the  frog. 

These  bars,  by  their  softness  and  elasticity,  serve  to  prevent  the  pressure  of  the  horse's 
weight  from  injuring  the  frog  and  parts  immediately  above,  and  therefore  the  practice  of 
those  smiths  is  wrong  who  cut  them  away,  as  is  often  the  case,  and  which  causes  the 
frog,  deprived  of  its  guard,  to  contract.  The  inside  of  the  crust  or  wall  of  the  hoof  is 
covered  by  numerous  thin  horny  leaves  extending  all  round  it,  and  reaching  from  the 
coronary  ring  to  the  toe.  They  are  about  five  hundred  in  number,  broadest  at  their  base, 
and  terminating  in  the  most  delicate  expansion  of  horn.  They  very  much  resemble  the 
inner  surface  of  a  mushroom.  In  front  they  run  in  a  direction  from  the  coronet  to  the 
toe,  and  towards  the  quarters  they  are  more  slanting  from  behind  forward.  They  cor- 

respond with  similar  cartilaginous  and  fleshy  leaves  on  the  surface  of  the  coffin  bone, 
called,  from  their  construction,  sensible  lamina,  and,  the  one  being  received  within  the 
other,  they  form  a  most  elastic  body,  by  which  the  whole  weight  of  the  horse  is  supported. 
The  inside  of  the  bars,  like  the  inside  of  the  crust,  presents  a  continuance  of  these  horny 
leaves.  The  insensible  frog  fills  the  space  between  the  bars.  It  is  a  triangular  or  wedge- 

shaped  portion  of  horn  projecting  from  the  sole  almost  on  a 
level  with  the  crust,  and  covering  and  defending  a  soft  and 
elastic  substance  called  the  sensible  frog.  The  insensible  frog 
consists  of  two  rounded  or  projecting  surfaces,  c  c  {fig.  896.,)  with 
a  fissure  or  cleft  between  tliem.  The  frog  is  firmly  united  to 
the  sole,  and,  by  its  softness  and  elasticity,  coming  to  the  ground 
when  the  horse  treads,  prevents  him  from  slipping.  The  rough 

and  detached  parts  only  should  be  cut  off'  in  shoeing,  so  as  to 
bring  it  just  within  the  level  of  the  shoe,  but  it  should  never  be 
suffered  to  project  without  this  level.  In  the  unshod  horse,  as 
in  the  colt,  it  always  touches  the  ground,  but  with  our  hard  roads 

it  would  soon  be  worn  away  were  it  not  for  the  defence  of  the  shoe  :  it  is  quite  essential 

however,  that  it  should  come  into  contact  with  the  ground  sometimes,  as  want  of  pressure 
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on  the  frog,  which  is  sometimes  the  consequence  of  too  high  shoes,  will  bring  on  disease 
of  the  foot.  The  sole  is  the  under  concave  and  elastic  substance  of  the  foot  extending 
from  the  crest  to  the  bars  and  frog ;  it  is  not  so  thick,  nor  so  brittle,  as  the  crust,  but  is 
more  elastic.  It  is  thickest  at  the  toe,  and,  to  a  certain  degree,  concave  or  hollow,  but 
descends  when  the  horse  rests  upon  his  foot.  In  shoeing  it  should  be  but  very  slightly 

pared,  so  as  to  presei-ve  this  concavity.  Sometimes  a  stone  will  insinuate  itself  between 
the  sole  and  the  shoe,  and,  if  not  removed,  will  cause  lameness.  The  sensible  sole,  situ- 

ated between  the  coffin  bone  and  horny  sole,  is  formed  of  a  substance  having  a  ligamentous 
or  tendinous  nature,  and  is  plentifully  supplied  with  blood-vessels  :  its  use  seems  to  he 
to  secrete  horn  for  the  sole  ;  it  is  highly  sensible,  and  is  apt  to  be  inflamed  by  any  injury, 
which  causes  corns  and  lameness.  The  sensible  frog  occupies  the  hinder  part  of  the  foot, 
and  is  a  soft  elastic  mass,  partly  ligamentous  and  partly  cartilaginous,  attached  in  front  to 
the  inferior  part  of  the  coffin  bone.  The  navicular  bone  is  a  small  bone,  which  strengthens 
the  joint  at  this  part. 

The  reader,  having  now  a  general  idea  of  the  structure  of  the  horse's  foot,  will  be  able 
to  understand  the  reason  for  the  precaution  pointed  out  in  shoeing. 

6809.  TTie  injurious  effects  of  bad  shoeing  only  require  to  be  pointed  out  to  excite  every 
endeavour  to  avoid  them,  and  the  importance  of  shoeing  is  evinced  by  the  great  pains  that 
have  lately  been  bestowed  on  the  subject.  There  are  some  circumstances  in  the  common 
practice  of  country  smiths  which  ought  to  be  guarded  against  by  every  one  who  pos- 

sesses a  horse  likely  to  come  under  their  hands  ;  but  the  shoes  at  present  made  by  the  most 
respectable  smiths  in  the  cities  and  large  towns,  and  their  mode  of  shoeing,  are  in  general 

nearly  unobjectionable.  Many  persons  are  very  careless  as  to  the  state  of  the  horse's feet  and  his  shoes.  The  shoes  are  often  wom  tiU  they  drop  off  in  the  middle  of  a  journey, 
and  time  is  lost,  the  foot  broken  or  destroyed,  and  very  likely  the  horse  lamed.  If  the 
horse  be  doing  little  work,  perhaps  the  shoes  are  left  on  too  long,  and  the  horn  is  suffered 

to  grow  so  as  to  accumulate  too  much  ;  then  the  horse's  action  is  fettered  ;  he  cannot 
step  out ;  he  cannot  place  his  foot  firmly  on  the  ground  ;  and  he  is  very  liable  to  corns. 
Hence  at  certain  intervals  the  superfluous  horn  must  Jse  pared  away  ;  a  month  is  the 
usual  time ;  some  may  go  five  weeks.  If  the  heels  are  weak  or  the  seat  of  corns,  the 
shoes  may  require  removal  every  three  weeks.  If  the  shoes  of  fast  workers  are  not 
worn  at  the  end  of  a  month,  the  feet  should  be  pared,  and  the  old  shoes  replaced. 

6810.  The  preparation  oj  the  fool  for  the  shoe  is  a  subject  of  much  tnojncnt.  It  is  of  course  coraraenced  by 
pulling  off  one  old  shoe  ;  for  it  is  better  never  to  take  more  off  at  once,  otherwise  the  horse  is  apt  to  break 
away  the  edges  of  the  horn  while  standing  on  the  bare  ground  or  pavement.  In  removing  the  old  shoes, 
which  were  fastened  by  nails  clenched,  great  care  should  be  taken  by  the  smith  to  raise  the  clenches 
thoroughly,  or  file  them  off,  until  the  shoe  can  be  taken  off  easily,  instead  of  wrenching  tliem  off  with  vio- 

lence, as  is  sometimes  done,  by  which  the  nail  lioles  are  enlarged,  and  the  future  hold  weakened  by  portions 
of  the  crust  being  detached  ;  and  the  horse  shows  by  his  flinching  how  much  he  suffers  by  this  violent  oper- 

ation. When  the  foot  is  tender,  or  the  horse  to  be  examined  for  lameness,  each  nail  should  be  partly  punched 
out,  and  care  should  be  taken  that  no  stubs  remain  in  the  crust,  the  source  of  future  annoyance.  Next,  the 
rougli  edges  of  the  crust  should  be  rasped,  which  prevents  its  breaking  away  when  set  down,  and  also  detects 
any  stubs  of  old  nails  left  behind,  and  removes  loose  portions  that  would  hoid  gravel,  either  of  which  might 
turn  the  nail  that  may  be  introduced  there.  The  sole  is  to  be  pared  throughout,  until  it  can  be  what  is 
called  "  thumbed,"  t.  e.  felt  to  spring  by  a  forcible  pressure  of  the  thumb.  In  this  paring,  the  natural  form of  the  arch  of  the  sole  should  be  as  closely  imitated  as  possible,  and  particular  care  taken  that  no  part  of  it 
be  left  to  protrude  beyond  tlie  line  of  tlie  crust ;  on  the  contrary,  its  concavity  ought  to  commence 
immediately  from  the  line  of  separation  between  the  crust  and  sole,  but  not  from  the  edge  of  the  crust,  as  is 
sometimes  done.  The  whole  thickness  of  the  crust,  be  it  more  or  less,  ought  to  be  left  perfectly  flat  for  the 
bearing  of  the  shoe.  Habit,  and  a  correct  eye,  can  detect  any  inequalities  in  this  surface,  without  a  moment- 

ary application  of  the  heated  shoe  to  try  the  bearing  parts,  as  is  usually  done,  and  which,  if  the  shoe  be  also 
previously  tried  with  a  plane  iron,  may  very  well  be  avoided.  Nevertheless,  the  outcry  raised  against  this 
practice  is,  in  a  great  measure,  unnecessary  ;  for,  unless  the  shoe  be  very  hot,  and  held  on  too  long,  no  harm 
probably  results  from  its  application.  In  common  rough  shoeing,  also,  this  error  is  infinitely  less  than  the 
application  of  the  unequal  pressure,  which  it  is  intended  to  prevent,  would  prove. 

The  portion  of  sole  between  the  bars  and  quarters  should  be  always  pared  out;  and,  if  properly  done,  is  the 
surest  preventive  against  corns.  The  heels  should  be  an  object  of  great  attention,  and  ought  to  be  care- 

fully reduced  to  the  general  level  of  position,  which  it  may  be  supposed  the  hoof  was  originally  placed  in,  and 
which  may  always  bo  judged  by  observing  the  line  of  the  pasterns  with  it.  It  is  of  great  consequence  that 
tile  inner  heel  should  not  be  reduced  beyond  the  outer,  for  its  natural  weakness  gives  it  a  tendency  to 
Increased  wear  ;  instead,  therefore,  of  paring  both  equally,  in  ease  the  outer  is  the  highest,  pare  only  the 
outer ;  and  moreover,  set  the  shoe  very  lightly  on  the  Inner  heel.  A  want  of  attention  to  this  circumstance 
of  inequality  in  the  heels  lays  the  foundation  of  corns  and  splints. 

GUI  I.  The  paring  of  the  insensible  frog  is  an  important  part  of  the  process  ;  but  it  is  highly  improper  to  cut 
it  much  away,  as  Is  the  pr.iclice  of  some  smiths,  particidarly  when  employed  by  dealers  to  give  an  appearance 
of"  opening  the  heels  ;"  nor  should  it  be  pared  too  much,  since  it  is  nitended  by  nature  as  resisting  props  to 8up)iort  the  internal  parts  of  the  foot  from  pressure  ;  it  ought  not,  liiiwcver,  to  be  suffered  to  project  too 
much.  The  most  judicious  mode  is,  instead  of  beginning  witli  the  I  rog,  to  attend  first  to  the  crust,  sole,  and 
heels,  and  then  a  mist.akc  in  paring  the  frog  is  less  likely  to  arise  ;  for  it  may  be  regarded  as  ji  general  rule, 
that  when  the  frog  is  a  very  little  beyond  the  level  of  the  return  of  the  heels  and  the  crust,  it  is  as  large  as  it  ever 
ought  to  be  ;  .and  the  heels  of  the  shoe  will  raise  it  up  suflSciontly  for  protection  against  too  nuich  we.ar,  but 
will  not  elevate  it  against  a  proper  sh.iro  of  pressure.  With  respect  to  the  intennediate  portion  of  horny 
substance  that  fills  up  the  angle,  it  should  be  moderately  pared  out,  in  every  instance,  lor  it  is  the  seat  of 
corns;  and  if  accidental  pressure  alight  and  remain  there,  a  corn  is  the  inevitable  consequence.  If  even  a 
sm.»ll  particle  of  gravel  should  lodge  here,  each  step  forces  it  further  ;  and  as  soon  as  it  has  reached  the sensible  parts,  inUammation  and  suppuration  ensue. 

6812.  Many  attempts  have  been  made  to  improve  the  form  of  the  shoe,  and  not  entirely 
without  success  ;  but  it  must'be  observed,  that  no  form  of  this  defence  for  the  foot  can  be 



1118 STABLES  AND  MANAGEMENT  OF  HORSES       Book  XXIV, 

adopted  as  a  universal  pattern  ;  and  it  is  only  by  understanding  the  anatomy  of  the  foot, and  the  defects  and  diseases  to  which  it  is  liable,  that  the  peculiar  form  can  be  devised 
best  suited  to  each  animal.  As  a  general  principle,  the  form  of  the  defence  should  be 
adapted  to  the  foot,  and  the  foot  should  not  be  altered  to  the  shoe  ;  yet,  in  some  cases  of diseased  feet,  even  this  rule  admits  of  modification.  The  foot  of  an  unshod  horse 
expands  as  soon  as  it  is  placed  upon  the  gi'ound,  and  has  received  its  share  of  the  weight of  the  body ;  but  when  such  foot  is  bound  within  a  solid  rim  of  iron  firmly  round  the 
horny  crust,  the  expansion  being  thus  prevented,  re-action  takes  place,  and  turgescence  of 
the  blood-vessels,  by  which  heat  is  evolved,  and  the  horny  segment  so  heated  contracts 
its  dimensions,  and  thus  presses  painfully  upon  the  sensitive  part,  and  disorganization  is 
the  ultimate  consequence.  To  form  a  horse-shoe,  therefore,  such  as  will  protect  the  foot 
effectually,  while  at  the  same  time  it  is  left  in  full  possession  of  its  natural  elasticity  and 
expansive  properties,  has  been  the  aim  of  many  veterinarians  and  many  ingenious  smiths  ; 
but  perhaps  nothing  has  yet  been  contrived  completely  adapted  to  the  natural  action  of 
the  horse's  foot. 

6813.  The  shoe  now  usually  worn  bp  hacks  is  the  seated  shoe  adopted  l)y  Mr.  Clarke  of  Edinburgh,  Mr. Moorcroft,  and  others.   Fig.  897.  is  the  seated  shoe.   This  shoe  is  represented  in  two  halves,  a  and  b.  The half  a  represents  the  ground  surface  ;  its  nail  holes  entered  no  farther  towards 
the  heels  than  is  necessary  to  keep 'the  shoe  fast.  The  half  6  represents  the foot  surface,  which  is  bevelled  off,  but  not  entirely  to  the  heels,  that  there  may 
be  no  invitation  to  the  heels  to  contract,  from  an  inward  inclination  of  the 
quarters  of  the  shoe.  The  nail  holes  of  the  toe  portion  are  carried  around  the 
whole  circumference,  that  portion  of  the  horn  being  best  able  to  bear  the  shoe 
pressure  without  producing  contraction.  Of  course  this  shoe  may  be  modified 
various  ways  ;  it  may  be  made  wider  or  narrower,  heavier  or  lighter,  or  it 
may  be  steeled  to  most  unusual  wear  ;  but,  as  we  before  observed,  no  positive 
pattern  can  be  fixed  up  adapted  to  all  horses.  A  well-made  seated  shoe 
should  present  "  a  web  "  of  uniform  thickness  throughout,  and  of  a  width  suf- ficient to  protect  the  foot ;  but  both  this  and  the  thickness  should  be  regulated  by 
the  size  of  the  horse,  the  nature  of  his  work,  &c.,  but  it  should  in  all  cases  be 
suflBcient  to  obviate  the  effects  of  occasional  hard  wear,  or  the  accidental  neg- 

Fig.  897.  lect  of  renewing.    To  an  animal  so  strong  as  the  horse,  the  additional  weight 
of  one  or  two  ounces  to  each  shoe  is  very  inconsiderable  ;  but  this  addition  to  the 

support  and  protection  of  the  foot  is  very  material  in  many  cases  ;  and  a  shoe  rather  stout  is  preferable,  par- 
ticularly where  there  is  any  tenderness  of  feet,  or  tendency  to  corns.  Round  the  outer  edge  of  this  shoe 

there  is  a  groove  called  a  fuller,  in  which  the  nail-holes  are  punched,  so  that  by  sinking  into  the  fuller  their 
heads  project  but  a  little  way,  and  are  soon  worn  down  level  with  the  shoe.  The  ground  surface  of  the 
common  shoe  used  in  the  country  is  somewhat  convex,  instead  of  being  perfectly  flat  as  this  is,  and  the 
inward  rim  of  the  shoe  comes  first  on  the  ground  ;  the  consequence  of  this  is,  that  the  weight,  instead  of 
being  fairly  borne  on  the  crust,  is  supported  by  the  nails  and  the  clenches,  which  must  be  injurious  to  the 
crust,  and  often  chip  and  tear  it.  In  the  seated  shoe  there  are  five  nails  on  the  outer,  and  four  on  the  inner 
side,  or  four  on  the  outer  and  three  on  the  inner,  because  the  outer  has  more  thickness  and  strength  to 
support  the  nails.  The  foot  surface  of  the  seated  shoe  presents  a  bevelled  portion  over  two-thirds  of  its  extent, 
except  at  the  heels,  where  it  is  partially  plane  on  both  surfaces,  which  plane  portion  is  intended  to  receive 
the  heels.  This  bevel,  or  seating,  allows  for  the  descent  of  the  sole,  which  certainly  does  take  place  in  a 
slight  degree  ;  but  principally  it  favours  the  ejection  of  stones,  &c.,  which,  lodging  there,  might  injuriously 
press  upon  the  horny  sole.  The  seated  shoe  is  best  suited  to  the  flat-hoofed  horse,  and  the  shoe  itself  is  ren- 

dered lighter  by  seating,  without  detracting  from  its  strength.  The  smith  will  sometimes  make  difficulties 
respecting  the  making  of  the  shoe  ;  but  these  will  be  soon  be  obviated  by  the  owner  of  the  horse  declaring 
his  determination  to  have  no  other,  and  paying  a  little  more  for  them. 

6814.  Clips  are  sometimes  useful  additions  to  the  shoes  of  horses  used  for  heavy 
draught ;  these  are  portions  of  the  upper  edge  of  the  shoe  hammered  out,  and  turned  up 
to  embrace  the  lower  part  of  the  crust.  They  attach  the  shoe  mora  securely  to  the  foot, 
and  relieve  the  crust  from  that  stress  upon  the  nails  which  would  otherwise  be  injurious. 
They  are  also  necessary  where  horses  are  apt  to  stamp,  or  violently  paw  with  their  feet 

6815.  The  shoes  for  the  hind  feet  of  most  horses  are  forged  somewhat  different  from  the 
fore  shoes,  but  being  made  a  little  squarer  at  the  toe  for  about  an  inch  ;  to  which  square- 

ness the  hoof  also  is  to  be  adapted  by  rasping  it  slightly.  For  carriage  and  draught 
horses,  calkins  (a  turning  up  and  elevation  of  the  heel)  may  be  put  on  the  hind  shoes,  to 
enable  them  to  dig  their  toes  more  firmly  into  the  ground,  and  urge  themselves  forwards 
and  throw  their  weight  into  the  collar  with  greater  advantage  ;  but  care  must  be  taken 
that  they  are  not  too  high,  and  that  they  are  of  an  equal  height  on  each  heel. 

()816.  T?ie  bar  shoe  is  described  by  Mr.  Stewart  as  a  very  useful  contrivance.  It  is  the  continuation  of  the 
common  shoe  round  the  iieels,  and  by  means  of  it  the  pressure  may  be  removed 
from  some  tender  part  ol  the  foot,  and  thrown  on  .another  which  is  better  able 
to  bear  it,  or  more  widely  diiTused  over  the  whole  foot.  It  is  principally  re- 
sorted  to  in  cases  of  corns,  or  other  diseases  of  the  feet ;  but  it  must  be  ob- 

served, that  they  are  not  safe  in  frosty  weather,  nor  where  great  speed  is  re- 
quired, and  th.at  they  are  apt  to  be  wrenched  off  in  a  heavy  clayey  country. 

6817.  Tips  are  short  shoes,  reaching  only  half  way  round  the  foot,  and  worn 
while  the  horse  is  at  grass,  to  prevent  the  crust  being  torn  by  the  occasional 
hardness  of  the  ground,  or  by  the  pawing  of  the  anim.'U ;  and  the  quarters  being 
free,  feet  disposed  to  contract  have  a  chance  of  expanding  and  regaining  their 
natural  shape.  ,         .  , 

(i8l8,  A  strip  of  felt  or  leather  is  sometimes  introduced  between  the  sealuig  of 
the  shoe  .and  the  crust,  in  cases  where  the  foot  is  bruised  or  infl.amed,  which 
deadens  the  vibration  or  shock  in  moving,  and  is  useful  while  the  inflanmiation 
lasts,  but  should  be  removed  afterwards.  . 

6819.  A  piece  of  leather  is  also  sometimes  Jitlcd  to  the  sole  .md  nailed  on  with  the 
Fif;  898.  shoe,  in  cases  where  the  solo  is  flat  and  tender  ;  but  there  is  a  great  difliculty 
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in  padding  tills  so  Brmly  that  it  shall  not  become  uneven,  which  would  be  injurious  by  giving  unequal 

'"^gI'^O ̂ Frost  shoes  are  very  necessary,  .-ind  have  the  heels  turned  up,  the  turned  up  part  being  made  with  au 
edge';  calkins  are  apt  to  be  soon  worn,  and  are  therefore  insufficient.  ,        ,      .  ... 68  )1  T/if  sandal  shoe  is  a  very  useful  invention  to  supply  temporarily  the  loss  of  a  shoe  until  one  can  be 
nrocured  For  want  of  a  provision,  horses'  feet  have  been  seriously  injured  in  travelling  over  stony  ground. 
The  best  is  that  made  by  Mr.  Percival,  consisting  of  an  iron  shoe  bound  on  with  leather  straps. 

Sect.  VII. 

HAIR  OF  THE  HOKSE. 

6822.  Every  spring  and  autumn  the  horse  sheds  his  hair.  Na.ture  suits  the  thickness 
of  his  coat  to  the  season.  When  winter  approaches,  the  short  hair  of  summer  is  cast  for 
lono-er  hair  as  warmer  clothing :  and,  when  the  summer  heat  returns,  this  is  exchanged 

for'a  lio-hter  covering  composed  of  shorter  hair.  But  as  a  sleek  and  glossy  smooth  skin  is 
desiredln  the  artificial  state  in  which  the  horse  now  is,  this  natural  change  is  counteracted 

by  keeping  the  horse  in  ̂ arm  stables,  which  has  the  effect  of  perpetual  summer.  The 
hair  is  not  cast  all  at  once,  but  comes  out  gradually :  that  of  the  mane  does  not  change  so 

rapidly,  and  that  of  tlie  tail  is  always  changing,  a  few  hairs  coming  out  at  a  time :  the 
mane  of  carriage  horses  is  made  to  lie  on  one  side.  It  is  the  practice  of  grooms  to  pull 

out  the  hair  fro'm  the  inside  of  the  ears  ;  but  this  should  not  be  done,  as  this  hair  wards off  the  entrance  of  insects  and  cold  winds  :  neither  should  they  cut  off  the  few  long 

straggling  hairs  that  appear  about  the  face,  as  they  are  a  sort  of  whiskers  to  keep  off 
flies. 

6823.  Some  degree  of  trimming  is  generally  necessary  to  all  horses  required  to  look 
well ;  but  this  demands  a  dexterous  groom,  as,  when  done,  the  marks  of  the  scissors 
should  never  be  visible.  The  practice  of  using  them  on  his  coat  should  be  avoided  as 
much  as  possible  ;  and  it  is  only  necessary  where  the  coat  is  very  long  and  rough.  The 
hair  of  the  fetlocks  is  generally  trimmed  short,  which  is  done  that  the  legs  may  dry 
quickly  after  washing. 

6824.  Docking  the  tail  is  very  generally  practised  in  this  country,  and  is  done  partly 
through  the  inconvenience  of  the  tail  to  the  rider ;  but,  as  this  member  was  probably 
given  to  keep  off  flies,  the  horse  suffers  much  from  the  want  of  it  when  he  is  out  at  grass. 
Nicking  the  tail  is  a  cruel  operation  which  is  now  going  much  out. 

Sect.  VIII. 

DISEASES  OF  THE  HOBSE. 

6825.  The  diseases  of  horses  are  numerous,  as  the  present  artificial  mode  of  his  life  and 
his  complicated  structure  might  lead  one  to  expect.  External  diseases  and  cases  of 
unsoundness  are  much  more  easy  to  understand  than  those  which  are  internal,  which  can 
only  be  conjectured  from  symptoms.  In  general  there  are  two,  obvious  indications  of 
disease  —  a  refusal  to  work,  and  a  refusal  to  feed.  Lameness  speaks  for  itself ;  but  there 
may  be  something  the  matter  with  his  collar  or  part  of  his  harness.  Every  good  coach- 

man, or  person  habitually  employed  about  a  stable,  should  acquire  some  skill  in  detecting 
the  symptoms  of  disease,  and  should  know  how  to  treat  the  most  ordinary  complaints,  or 
at  least  till  a  veterinary  surgeon  can  be  procured  :  but  it  should  be  borne  in  mind  that  the 
difficulty  of  treating  a  sick  horse  is  not  only  as  great,  but  in  one  respect  greater,  than 
that  of  treating  a  human  patient,  since  he  cannot,  like  the  latter,  describe  his  sensations. 

0826.  Before  the  veterinary  art  became  a  distinct  profession,  the  ignorant  farrier,  pretend- 
ing groom,  or  shoeing-smith,  were  all  that  the  owners  of  horses  had  to  consult ;  and  the 

fate  of  these  animals  was  commensurate  with  the  wretched  treatment  they  were  subjected 
to.  These  men,  without  any  scientific  education,  often  committed  the  gi-eatest  blunders, 
though  they  frequently  performed  cures,  as  is  the  case  with  other  quacks.  But  the  esta- 

blishment of  schools  for  the  veterinary  art  has  disseminated  an  improved  practice,  and 
spread  good  practitioners  through  the  country  :  and  now  that  the  diseases  of  the  horse 
have  been  the  subject  of  scientific  investigation,  it  would  be  imprudeut  not  to  avail  one's 
self  of  the  advanced  state  of  knowledge.  By  a  subscription  of  two  guineas  a-year  to  the 
Veterinary  College  at  Camden  Town,  the  best  veterinary  assistance  perhaps  in  the  world 

can  be  procured,  or  an  opinion  obtained  on  a  horse's  soundness  on  which  reliance  may  be 
placed.  In  many  other  places,  now,  skilful  veterinary  practitioners  are  to  be  found  ;  and, 
where  their  assistance  is  to  be  procured,  no  servant  ought  to  assume  more  than  his  proper 
degree  of  responsibility  in  the  management  of  a  sick  stable,  nor  should  his  master  be  so 
imprudent  as  to  trust  him  in  serious  cases.  But,  as  such  desirable  assistance  is  not  always 
within  reach,  it  would  be  well  that  the  proprietors  of  horses  should  acquire  as  much 
knowledge  on  the  subject  as  possible,  as  a  check  upon  others. 
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Sect.  IX. 

PURCHASE  OF  HORSES. 

6827.  Nothing  requires  more  caution  than  the  purchase  of  horses;  and  we  give  the  fol- 
lowing hints,  -which  are  extracted  from  the  excellent  volume  "  On  Horses,"  published  by the  Society  for  the  Diffusion  of  Useful  Knowledge  :  — 

In  the  purchase  of  a  horse,  the  buyer  usually  receives,  embodied  in  the  receipt,  what  is  termed  a  warranty 
It  should  bo  expressed  thus  :  "  Received  of  A.  H.  forty  pounds  for  a  grey  mare,  warranted  only  fiveyfars  old 
free  from  vice,  and  quiet  to  ride  or  drive."  It  is  important  to  observe  that  the  age,  freedom  from  vice,  and' quietness  to  ride  or  drive,  should  be  mentioned,  because  warranty  as  to  soundness  alone  does  not  include 
tliese.  Many  disputes  have  arisen  as  to  what  ought  to  bo  termed  sound  or  unsound.  A  horse  is  sound,  in 
whom  there  is  no  disease  nor  any  alteration  of  structure  which  impairs  liis^natural  usefulness  ;  and  he  is 
unsound  if  he  labours  under  any  disease,  or  had  any  accident  that  has  impaired  his  n.itural  usefulness  bv  an 
alteration  of  the  structure  of  any  part  of  his  body.  The  term  unsoundness  does  not  apply  to  any  orig'inal delect  in  the  temper  of  the  horse,  or  any  deliciency  in  the  strength  ,and  powers  of  the  animal.  The  principal 
circumstances  which  constitute  unsoundness,  besides  the  great  number  of  actual  diseases,  are  broken  knees, 
wliich  may  indicate  a  stumbler,  though  not  always  ;  for  .my  horse  may  meet  with  an  .accident,  and  the  knee 
may  now  be  quite  well,  though  it  requires  great  judgment  to  distinguish  in  this  case.  Conlraction  of  the  foot 
is  sometimes,  but  not  always,  unsoundness  ;  for  it  is  occasionally  niitural,  and  not  a  fault.  The  following 
defects  are  considered  to  indicate  unsoundness:  Lameness,  through  .any  cause;  pw/Hjcerf/oo/;  sand-crack; 
spavin  ;  splcnt  ;  ihicUening  of  the  hack  sinews  qf  the  leg  ;  thrush  ;  ossification  qf  the  carlilages  0/  the  Joot  ; 
defects  or  iliseascs  of  the  eycs'j  coughs,  roaring,  broken  wind,  or  any  defects  cf  the  lungs  ;  gm'dding,  or  imper- fect mastication  ;  crib-biting ;  biting;  kicking;  restivcness. 

In  order  to  complete  the  purchase  there  must  be  a  transfer  of  the  animal,  or  a  memorandum  of  agreement, 
or  the  payinent  of  earnest-money :  the  least  sum  will  suffice  for  earnest.  No  verbal  promise  to  buy  or  sell  is 
binding  without  one  of  these  ;  and,  the  moment  either  of  these  is  eCTccted,  the  legal  transfer  of  property  or 
delivery  is  made ;  and  whatever  may  happen  to  the  horse,  the  seller  retains  or  is  entitled  to  the  money.  If 
the  purchaser  exercises  any  act  of  ownership  by  using  the  anira,al  without  leave  of  the  vendor,  or  by  having 
any  operation  performed  or  done  to  him,  or  medicines  given,  he  makes  him  his  own.  The  warranty  of  a 
servant  is  considered  to  be  binding  on  the  master. 

A  man  should  have  a  more  perfect  knowledge  of  horses  than  falls  to  the  lot  of  most  persoai,  and  a  perfect 
knowledge  of  the  vendor  too,  who  ventures  to  buy  a  horse  without  a  warranty.  Where  there  is  no  warranty, 
and  a  defect  is  discovered  after  purchase,  an  action  may  be  brought  on  the  ground  of  fraud ;  but  this  is  diffi- 

cult to  be  maintained,  for  it  is  necessary  to  prove  that  the  dealer  knew  the  defect,  and  that  the  purchaser  was 
deceived  by  his  false  representation.  If  the  defect  was  evident,  the  purchaser  has  no  remedy — he  should  have 
taken  more  care  ;  but,  if  a  warranty  was  given,  it  extends  to  all  unsoundness,  palpable  or  concealed.  Although 
a  person  should  ignorantly  or  carelessly  buy  a  blind  horse,  warranted  sound,  he  may  return  it — the  warranty is  his  guard,  and  prevents  him  from  so  closely  examining  the  horse  as  he  otherwise  would  have  done ;  but  if 
he  buys  a  blind  horse,  thinking  him  to  be  sound,  and  without  a  w<arranty,  he  has  no  remedy.  The  law  sup- 

poses every  one  to  exercise  common  circumspection  and  common  sense.  If  the  horse  should -be  afterwards 
discovered  to  have  been  unsound  at  the  time  of  sale  when  the  warranty  was  given,  the  buyer  may  return  it  and 
recover  the  price  ;  but  this  proof  is  requisite  ;  coughing  on  the  following  morning  will  not  be  sulHcient.  except 
the  horse  was  heard  to  cough  previous  to  the  purchase,  for  the  horse  might  have  caught  cold  by  change  of  stable. 
Although  not  legally  compelled  to  give  notice  to  the  seller  of  the  discovered  unsoundness,  it  will  be  better  for 
it  to  be  done.  The  animal  should  then  be  tendered  at  the  house  or  stables  of  the  vendor.  Should  the  Latter 
refuse  to  receive  him,  he  may  be  sent  to  a  livery  stables  ;  for,  in  case  of  action,  the  expenses  will  be  recovered 
with  the  price;  and  it  will  be  prudent  for  the  buyer  to  refrain  from  any  medical  treatment.  If  a  person  buys 
a  horse  warranted  sonnd,  and  discovering  no  defect  in  him,  and  relying  on  the  warranty,  resells  him,  and  the 
unsoundness  is  discovered  by  the  second  purchaser,  and  the  horse  returned  to  the  first  purchaser,  or  an  action 
commenced  against  him,  he  has  his  claim  on  the  first  seller,  and  may  demand  of  him  not  only  the  price  of  the 
horse,  or  the  difl'erence  in  value,  but  every  expense  that  may  have  been  incm  red.  When  an  action  is  brought, the  law-suit  is  usually  very  intric.ite  ;  a  fair  trial  of  the  horse  is  allowed,  and  a  certain  time  specified :  but  it 
is  not  alway  easy  to  ascertain  whether  the  fault  lies  with  tlie  horse  or  his  rider,  and  sometimes  the  dealer,  as 
well  .as  the  buyer,  is  hardly  used.  If  the  horse  is  detained  after  the  specified  time  of  trial,  he  is  supposed  to 
be  sold,  and  with  all  his  faults. 

In  London  and  in  most  great  towns  there  are  repositories  for  the  periodical  sale  of  horses  by  auction.  They 
are  of  gre.at  convenience  to  the  seller,  who  can  iitonce  get  rid  of  a  horse,  with  which  he  wishes  to  part,  w  ith- 

out waiting  month  after  month  before  he  obtains  a  purchaser,  and  who  is  relieved  from  the  fear  of  having  the 
horse  returned  on  account  of  breach  of  the  warranty,  because  in  these  places  only  two  days  are  allowed  for 
the  trial,  and,  if  the  horse  is  not  returned  within  that  period,  he  cannot  be  returned  afterwards.  They  are 
also  convenient  to  the  purchaser,  who  can  thus  in  a  large  town  soon  find  a  horse  th.at  will  suit  him,  and  by 
which,  from  this  restriction  as  to  the  returning  the  animal,  he  niiiy  perhaps  obtain  20  or  30  per  cent,  below 
the  dealer's  prices.  But  although  .an  auction  may  seem  to  offer  a  fair  open  competitimi,  there  is  no  pl.ace  at 
which  it  is  more  necessary  for  a  person  not  much  accustomed  to  horses  to  take  with  him  an  experienced 
Iriend  heedless  of  the  observations  or  manceuvres  of  the  by-standers,  the  exaggerated  commendations  of 
some  horses,  and  the  thousand  faults  found  with  others.  There  are  also  alw.ays  numerous  groups  of  low 
dealers,  copers  and  chaunters,  whose  business  it  is  to  delude  .and  deceive. 

The  principal  repositories  in  London  are,  Tattersall's,  at  Hyde  Park  Corner,  for  racers,  hunters,  and  supe- 
rior horses ;  Young's,  at  the  B.azaar  in  King  Street,  Portm.in  Square,  for  horses  of  every  description  ;  Dixon's, 

in  Barbican,  for  machlners  and  good  hackneys;  and  Morris's,  in  St.  Martin's  Lane,  lor  draught  horses  atid hackneys.    Horses  should  be  sent  two  days  before  the  sale. 

Sect.  X. 

FAULTS  OF  HORSES. 

6828.  Horses,  notwithstanding  their  many  excellent  qualities,  are  lihewise  subject  more  or 

less  to  defects  and  disagreeable  habits  termed  vices.  Of  these  restivencss  is  one  the  most 

dangeroiis,  and  is  generally  tlie  consequence  of  bad  temper  or  bad  training.  It  appears 

in  the  form  of  kicking,  rearing,  plunging,  or  bolting,  and  but  rarely  admits  of  a  cure.  A 

good  and  determined  rider  may  for  a  time  conquer  a  horse,  but  he  generally  returns  to 

his  old  tricks  the  first  opportunity  :  and  the  best  thing  that  can  be  done  with  a  very 

restive  horse,  in  most  cases,  is  to  turn  him  over  to  some  other  work.  Bitmg  is  a  fault 

that  is  not  easily  corrected,  and  which  requires  certain  precautions  to  guard  against. 
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Kicking  is  another  fault  for  -which  there  is  rarely  any  cure,  particularly  if  not  taken  in 
time  :  it  is  very  bad  in  the  stable,  but  kicking  in  harness  is  much  worse.  Irritability  in 
cleaning  is  most  generally  the  consequence  of  a  tender  skin  and  bad  management.  Viciuus- 
iiess  to  shoe  is  likewise  usually  owing  to  want  of  skill  in  managing,  but  should  be  corrected, 
since  owing  to  it  lameness  is  often  occasioned,  and  not  by  any  fault  of  the  smith.  Crib- 
biting  is  a  troublesome  fault  and  difficult  to  prevent :  the  horse  will  not  only  bite  and 
destroy  his  wooden  manger,  but  if  it  is  lined  with  iron  he  will  bite  it  and  injure  his 
teeth,  as  well  as  disperse  and  lose  his  corn.  The  best  remedy  appears  to  be  muzzle 
sufficient  to  enable  him  to  pick  up  his  food,  but  not  to  allow  him  to  lay  hold  of  the 
manger.  Some  horses  will  not  readily  lie  down  at  night,  and  stand  till  their  legs  swell : 
sometimes  a  fresh  well-made  bed  and  casting  him  loose  will  tempt  him.  Pawing  is  a  bad 
habit  which  some  horses  have  in  the  stable,  by  which  they  desti'oy  their  litter  and  also 
the  floor :  shackles  are  the  best  remedy.  Boiling  in  the  stable  is  another  bad  habit, 
which  must  be  prevented  by  not  allowing  him  sufficient  length  of  collar-rein.  Shying  is 
a  vice  which  may  be  cured  by  a  good  horseman,  except  it  be  owing  to  a  defect  of  sight. 
Slipping  the  collar  in  the  night  is  a  trick  that  some  horses  are  very  clever  at ;  by  this  they 
sometimes  get  at  food  and  gorge  themselves,  or  do  some  mischief.  Tripping  is  a  dan- 

gerous fault,  sometimes  owing  to  lameness ;  a  known  stumbler  is  never  safe  to  ride. 

Sect.  XI. 

CRITERIA  OF  THE  QUALITIES  OF  HORSES.  * 
6829.  The  criteria  of  the  qualities  of  horses  are  derived  from  inspection  and  trial.  To 

judges  their  outward  appearance  affords  a  pretty  just  indication  of  their  powers,  and  a 
moderate  trial  usually  enables  the  same  judgment  to  decide  on  the  disposition  to  exercise 
such  powers.  The  qualities  indicated  by  colour  have  been  already  noticed.  The  strength 
may  be  judged  of  by  the  general  form.  The  spirit,  vigour,  or  mettle,  as  it  is  termed,  are 
best  ascertained  by  trial.  A  horse  of  vigour  and  true  courage  is  highly  valued,  and  shows 
his  mettle  only  when  it  is  required  of  him.  He  walks  securely  and  deliberately,  and 
moves  with  readiness  as  well  alone  as  in  company.  Without  requiring  the  whip,  he  will 
go  from  the  walk  to  the  gallop,  and  as  easily  from  the  gallop  to  the  walk  again,  champing 
the  bit  and  trotting  glibly.  He  is  attentive  and  cheerful,  loves  to  be  caressed  even  when 
on  his  journey.  He  is  easily  managed,  good-tempered,  and  quiet  under  difficulties.  A 
hot  fiery  horse  is  as  objectionable  as  one  of  true  courage  is  desirable  :  he  is  known  by  his 
disinclination  to  stand  stUl,  and  by  his  mettle  being  raised  by  the  slightest  exercise, 
especially  when  in  company.  Such  horses  are  not  safe  ;  they  are  impetuous,  difficult  to 
manage,  and  are  easily  frightened. 

6830.  A  hackney  should  be  well-formed  behind,  to  give  him  strength  ;  and  to  propel  him 
forward,  it  is  even  of  more  consequence  that  he  be  well-formed  before.  In  this  kind  of 
horse  the  hind  parts  are  in  some  measure  subordinate  to  the  fore,  as  safety,  or  freedom 
from  stumbling,  is  preferable  to  speed.  The  head  in  the  hackney  should  be  small,  and 
well-placed  on  a  neck  of  due  length  and  substance  to  make  an  "  appui"  for  the  bridle, 
and  that  proper  resistance  to  the  hand  so  pleasant  to  the  feel,  and  so  necessary  for  ease 
and  safety.  The  shoulders  should  be  oblique,  and  well  furnished  with  muscle,  but  not 
heavy  ;  and  the  withers  in  particular  should  be  high  for  the  comfort  of  the  rider.  The 
elbows  should  be  turned  rather  out  than  in  ;  and  the  legs  should  stand  out  straight,  and 
by  no  means  fall  under  the  horse,  or  it  betokens  a  stumbler.  The  pasterns  should 
be  neither  too  oblique,  which  bespeaks  weakness,  nor  too  straight,  which  wears  the  horse 
out,  and  is  unpleasant  to  the  rider.  The  carcase  should  be  round,  or  the  horse  will  be 
weak  ;  the  loms  straight,  wide,  and  ribbed  home  ;  the  thighs  of  good  substance ;  and 
although  the  being  cat-hammed,  or  having  the  hocks  turned  mwards,  is  defective  in beauty,  it  often  bespeaks  a  good  trotter. 

Many,  who  consider  themselves  as  judges,  are  in  error  respecting  the  action  of  the  road  horse.  They  say 
"  Let  him  lift  his  legs  well,  and  he  will  never  come  down."  But,  in  proportion  as  he  lifts  his  legs  well  will be  the  force  with  which  he  puts  them  down  again,  the  jar  and  concussion  to  the  rider,  and  the  batterinc'  and wear  and  tear  of  his  feet.  A  horse  with  great  "knee  action  "  will  not  always  be  speedy;  he  will  indeed seldom  be  pleasant  to  ride,  and  not  safer  than  others.  It  is  a  rule,  confirmed  by  experience,  that  the  safctv of  a  horse  depends  more  on  the  manner  in  which  hp  puts  his  feet  down,  than  on  that  in  which  he  lifts  them up  ;  more  on  the  foot  being  placed  at  once  flat  on  the  ground,  or  perhaps  the  heel  coming  first  in  contict with  It,  th.in  on  the  highest  and  most  splendid  .iction.  When  the  toe  first  touches  the  ground  it  mav  ha easily  supposed  that  the  horse  will  occasionally  topple  over.  An  unexpected  obstacle  will  throw  the  centra of  gravity  forward,  .and  down  he  will  come.  If  the  toe  dig  into  the  ground  before  the  foot  is  firmlv  nl  irp.l very  little  will  occasion  a  trip  .and  a  fall.  To  detect  a  stumbler,  look  at  the  shoes  to  discover  where  is  the 
wear.  If,  after  the  shoes  have  suffered  a  week's  or  a  fortnight's  riding  without  being  unusually  worn  it  tho toe,  and  it  is  perceived  th.at  the  horse  puts  his  feet  flat  on  the  ground,  tho  probability  is  tliat  he  is'  ̂'ife although  his  .action  m,ay  not  be  the  loftiest.  A  hackney  for  a  gentleman  should  be  in  fine  condition  and  1 co.it  should  be  kept  up  fine  by  good  grooming,  food,  and  exercise!,  and  not  by  heat,  clothes,  and  cordials. 

68.31.  Quick  draught  horses,  or  those  for  the  coach,  chariot,  post-chaise,  and  other 
travelling  carriages,  must  have  forms  suited  to  the  several  purposes  for  which  they  are intended,  as  requiring  either  strength  or  speed  in  the  greatest  proportion.    To  make 
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them  safe,  the  fore-hand  should  rise,  the  back  should  be  straight,  the  step  should  be  short 
but  quick,  -which  fatigues  least.  As  they  approach  the  hunter  in  form,  they  are  best  fitted for  quick  work,  and  as  they  resemble  the  best  kind  of  agricultural  horses,  which  are 
large,  they  are  calculated  for  heavy  draughts,  as  coaches,  &c.  But  in  all,  a  portion  of 
blood  gives  courage,  durability,  and  condenses  strength  with  less  bulk,  by  which  activity is  gained.  It  is  of  great  consequence  to  a  coach  horse,  that  the  neck  and  head  be  so 
formed  as  to  be  enabled  to  remain  well  to  the  bridle. 

Sect.  XII. 

CONDITION  OF  HORSES. 

6832.  The  term  condilion  of  a  horse,  though  conventionally  well  understood  among  horse- 
men, is  not  easily  defined,  nor  rendered  distinctly  intelligible  to  others.  It  might  be 

supposed  merely  to  imply  those  appearances  that  denote  ordinary  good  health;  but 
though  it  includes  this,  it  has  likewise  a  peculiar  technical  signification.  It  means  such  a 
condition  or  state  which  is  most  favourable  towards  performing  the  particular  kind  of 
work  to  which  he  is  to  be  applied  ;  this  condition  in  the  cart  horse  implies  a  healthy 
state,  with  a  general  fullness  and  lustiness  of  body  and  muscles  necessary  to  his  drawing 
heavy  weights.  In  the  racer  and  hunter,  on  the  contrai-y,  these  qualities  are  not  what 
are  required  to  be  in  condition,  but  such  a  state  of  body  as  fits  them  for  accelerated  and 
long-continued  motion,  dependent  upon  great  condensation  of  muscular  fibre  with  the 
smallest  bulk,  which  is  promoted  by  the  absorption  of  all  fatty  matter,  favourable  to  the 
lightness  and  free  action  of  the  lungs.  The  horse-dealer  who  has  by  means  of  warmth, 
grooming,  and  change  of  diet,  produced  a  shining  coat  and  general  good  health,  may 
produce  a  horse  apparently  in  as  "  high  a  condition,"  yet  upon  trial  he  may  be  found 
defective  in  those  qualities  that  would  be  "  in  condition  for  the  field  or  road." 

6833.  A  horse  is  said  to  be  out  of  condition  when  his  he.ilth  is  deranged,  or  is  in  other  respects  not  fit  for 
his  peculiar  work,  and  he  is  to  be  brought  into  condition  by  veterinary  sliill,  or  by  a  certain  training  to  be 
given  by  the  experienced  groom.  To  effect  this  with  race  horses  or  hunters  is  an  affair  of  great  delicacy, 
requiring  much  practical  knowledge,  but  to  bring  and  keep  carriage  and  saddle  horses  in  condition  is  more 
within  the  experience  of  an  ordinary  groom.  To  promote  this  object  effectually,  it  is  useful  to  possess  as  much 
knowledge  as  can  be  acquired  respecting  the  physiology  of  the  animal  in  general,  the  nature  of  various  kinds 
of  food,  and  the  science  of  nutrition,  the  best  construction  of  stables,  and  the  effect  of  exercise,  cleanliness, 
dressing,  and  good  management  generally  ;  in  short,  of  every  circumstance  that  may  affect  his  improvement 
or  deterioration.  Nor  are  theoretical  and  scientific  views  to  be  despised,  because  although  they  cannot  stand 
instead  of  experience,  they  m.iy  confirm  or  correct  the  notions  of  those  who  have  to  depend  upon  practice 
alone,  which  although  often  the  right  result  of  experiment,  is  sometimes  mere  empiricism  ;  and  it  is  to  the 
addition  of  true  science  to  the  art  of  managing  horses,  that  many  modem  improvements  are  owing. 

Sect.  XIII. 

PRECAUTIONS  IN  TRAVELLING. 

6834.  Before  setting  out  on  a  journey  on  horseback,  it  is  proper  that  the  horse  is  in  good  condition,  and  to 
see  that  all  the  appointments  are  in  proper  order.  The  bridle  should  not  be  new,  but  one  that  the  horse  is 
accustomed  to.  It  should  be  a  double-curbed  one.  The  snafBe  can  be  ridden  with  certainty  ;  but  the  snaffle 
cannot  do  the  work  of  the  curb  in  staying  a  horse,  in  saving  him  from  the  ground  under  stumbling  or  fatigue, 
or  throwing  him  on  his  haunches,  or  tightening  his  mouth.  It  is  of  still  more  consequence  that  the  saddle 
be  one  that  the  horse  has  worn  before,  and  that  fits  him  thoroughly.  The  girths  should  be  made  of  the  best 
materials  to  prevent  accidents  ;  and  if  the  saddle  be  liable  to  come  forward,  however  objectionable  the  appear- 

ance, a  crupper  had  better  be  used.  Some  days  before  a  journey  is  attempted,  if  the  shoes  are  not  in  order, 
shoe  the  horse  ;  but  by  no  means  let  it  be  done  .as  you  set  off,  otherwise,  having  proceeded  on  your  journey  a 
few  miles,  you  find  that  one  foot  is  pricked,  and  lameness  ensues ;  or  if  this  be  not  the  case,  one  or  more 
shoes  pinch,  or  do  not  settle  to  the  feet,  all  of  which  c.innot  be  so  well  altered  as  by  your  own  smith. 

683.^).  It  is  always  best  to  begin  a  journey  by  short  stages,  which  accustoms  the  liorse  to  continued  exertion. 
The  distance  a  horse  can  perform  with  ease  do))cnds  greatly  upon  circumstances.  Light-carcased  horses, 
very  young  ones,  and  such  as  are  low  in  flesh,  require  often  bailing,  particularly  in  hot  wc.ither  ;  horses  in 
full  condition,  and  such  as  are  from  seven  to  ten  or  twelve  years  old,  arc  better  when  ridden  a  stage  of  fifteen 
or  twenty  milas,  witli  a  proportionate  length  of  baiting  time  afterwards  than  when  b.ailed  often  with  short 
stoppages.  The  state  of  the  weather  should  .nlso  be  considered  ;  when  it  is  very  hot,  the  stages  should  be 
shorter.  As  fatigue  weakens  the  stomach,  it  is  best  to  ride  the  horse  gently  the  last  two  or  three  miles.  If 
a  handful  of  grass  cm  be  got  by  the  road-side,  it  will  wonderfully  refresh  the  horse  without  delaying  much. 
In  hot  weather  let  the  horse  have  a  gulp  or  two  of  water  in  passing  a  clem  pond,  but  not  more.  A  little 
cold  water,  even  when  the  horse  is  hot,  is  very  refreshing  to  him,  and  inav  be  given  with  .safety,  although  a 
large  quantity,  at  that  lime,  would  be  dangerous.  None  should  be  given  him  till  a  few  minutes  after  he  is 
pulled  up,  and  has  recovered  his  wind  :  nor  should  he  have  much  while  he  is  getting  cool.  Cold  w.iter  is  apt 
to  produce  colic  or  cramp  in  the  bowels,  for  wliich  the  best  preventive  is  to  keep  in  exercise  by  a  quick  or  a 
gentle  trot  Should  cramp  in  the  bowels  take  place,  the  best  remedy  is  four  ounces  of  sweet  spirit  of  nitre, 
given  in  a  pint  of  warm  milk,  with  about  a  tea-spoonful  of  ground  ginger,  mustard,  or  pepper.  On  going  up 
a  hill  walk  the  horse,  and  walk  yoursr  If  if  possible,  which  relieves  him,  and  t.ake  care  that  no  stones  get  into 
his  feet.  On  bringing  the  horse  into  an  inn,  after  a  journey,  after  the  saddle  is  taken  off,  let  the  perspiration 
be  removed  with  a  sweat  knife,  and  then  with  a  rug  thrown  over  him,  let  him  be  walked  till  he  is  cool.  When 
dry  let  him  bo  put  into  the  stable,  and  have  some  good  fresh  hay,  which  miiv  be  sprinkled  with  waler  :  if  very 
thirsty  lie  may  have  a  little  water  ;  he  is  then  to  be  dressed,  rubbed,  foot-picked,  and  foot-washed  by  sponging, 
but  not  by  ricllng  into  tlio  water  ;  proceed  then  to  feed  him  with  corn  .and  beans.  It  is  to  be  observed  that 
a  horse's  digestion  does  not  begin  after  a  bait  in  less  th.m  .an  hour,  and  continues  three  ;  if  the  b.nts  are  at  too 
short  intervals,  they  fail  of  their  object.  If  a  horse  seems  disposed  to  lie  down  .after  fatigue,  encourage  it. 
At  night  foot-stopping  is  useful,  and  litter,  with  plenty  of  water  with  his  food.  If  verj;  much  fatigued,  iierh.-ips a  mash  will  be  necessary.    Some  recommend  that  before  a  horse  sets  out  on  a  long  journey,  ho  should  be  a 



Chap.  II. MANAGEMENT  OF  HORSES. 1153 

little  accustomed  to  irregularity  in  feeding.  If  a  slioe  sliould  get  loose  on  the  road,  proceed  caiitlonslyto  the 
nearest  smith.  A  fast  pace  will  throw  the  shoe  and  break  the  foot.  Should  the  shoe  be  hanging  off,  or 
twisted  across  the  foot,  pull  it  away  entirely,  and  remove  any  loose  nails  that  might  run  into  the  foot.  A 
sandal  has  been  invented  to  put  on  the  horse's  foot,  in  case  of  such  an  accident ;  it  is  fastened  on  by  straps and  buckles. 

Sect.  XIV. 

BIDING. 

6836.  The  art  of  riding  is  best  taught  in  schools  for  the  purpose  ;  but  a  recapitulation 
of  the  principal  points  to  be  attended  to  may  not  be  useless. 

The  best  form  of  saddle  for  general  riding  is  one  in  which  the  cantle  is  not  so  high  as  the  military,  nor  so 
low  as  the  racing  saddle.  The  pommel  should  be  no  more  raised  than  is  necessary  to  keep  the  whole  com- 

pletely free  from  the  withers.  The  stirrups  should  be  substantial,  not  only  to  prevent  breaking,  but  also  that 
by  their  weight  they  may  fall  to  the  foot  when  accidentally  slipped  away,  which  is  of  more  consequence  than 
at  first  sight  may  appear.  If  they  are  of  the  spring  kind,  it  is  also  desirable  ;  but  it  is  still  move  so,  that 
the  spring  leather  sliould  be  used,  which  prevents  the  danger  arising  from  horses  catching  the  leather  in  the 
projections  of  doors,  gates,  &c. 

68:!7.  To  mount  properly,  ilMxi  rather  before  the  stirrup  than  behind  it ;  then  with  your  left  hand  take  the 
bridle  short,  and  the  mane  together  ;  help  yourself  into  the  stirrup  with  your  right,  so  that,  in  mounting, 
your  toe  does  not  touch  the  horse.  Your  foot  being  in  the  stirrup,  raise  yourself,  till  you  face  the  side  of  the 
horse,  and  look  directly  across  the  saddle  ;  then  w  ith  your  right  hand  lay  hold  of  the  hinder  part  of  the  saddle, 
and,  with  your  left,  lift  yourself  into  it.  When  mounted,  let  your  position  in  the  saddle  be  square,  and  the 
purchase  of  your  bridle  such  as  not  to  pull  your  shoulders  ;  and  let  your  body  have  such  an  even  posture  as  if 
you  held  a  rein  in  each  hand.  In  holding  the  bridle,  grasp  the  reins  with  your  hand,  which  should  be  held 
perpendicularly,  with  the  reins  passed,  the  lower  within  the  hand,  and  the  upper  between  the  fore  and  next 
fingers.  The  reins  are  tlien  brought  over  the  fore-finger,  and  firmly  held  by  the  thumb.  It  is  often  directed 
to  place  the  little  finger  between  the  lower  reins  ;  the  practice  of  this  may  be  optional  with  the  rider,  and  nj 
a  very  fine  hand  is  desirable.  The  bridle  should  be  held  at  such  a  length  as  to  enable  you,  if  ymir  horse 
stumbles,  to  raise  his  head,  and  support  it  with  your  arms,  and  by  throwing  your  body  backwards  at  the 
same  time,  you  frequently  may  save  a  horse  that  would  otherwise  fall. 

6838.  A  graceful  and  proper  seat  on  horseback  is  greatly  dependent  on  a  right  disposition  of  the  legs  and 
thighs,  which  should  hang  down  nearly  straight,  easily,  and  without  force  or  constraint,  all  which  is  brought 
about  from  above,  by  placing  the  body  flat  and  evenly  on  the  saddle,  and  opening  theknees,  whereby  the  fork 
will  come  lower  on  the  saddle.  The  thighs  should  be  applied  to  the  saddle  and  to  the  sides  of  the  horse  by 
their  inner  surfaces,  so  as  to  bring  in  the  knees  and  toes  ;  and  although  the  line  may  be  properly  broken  by 
some  little  irregularities,  yet  the  foot,  the  knee,  the  hip,  and  the  shoulder  should  deviate  but  little  from  a 
perpendicular  line.  The  fall  of  the  foot  should  rest  within  the  stirrup,  and  should  be  even  with  the  heel,  or 
very  slightly  elevated  iibove  it.    Avoid  any  stiffness  in  the  legs,  thighs,  or  body  ;  all  should  be  lax,  but  in  a 

:  state  able  to  embrace  the  horse,  either  for  support  or  as  aids  to  him.  The  loins,  particularly,  should  be  lax 
,  and  pliable,  as  a  coachman's  on  a  box,  and  for  the  same  reasons  ;  for  by  sitting  thus  loosely,  the  rough  motions .  of  both  are  broken.  To  depend  upon  the  embrace  of  the  knees  for  support  is  to  lose  the  benefit  of  a  true 
1  equipoise  of  the  body,  and  is  rather  to  stick  on  a  horse  than  to  sit  on  one. 

6839.  IVhen  you  are  troubled  with  a  horse  that  is  vicious,  whicli  stops  short,  or  by  rising  or  kicking  endea- 
I  Tours  to  throw  you  off,  you  must  not  bend  your  body  forward,  as  is  commonly  practised  in  such  cases  ;  be- 
)  cause  that  motion  throws  the  breech  backwards,  and  moves  you  from  your  fork,  or  twists  and  casts  you  out  , 
.  of  your  seat ;  but  the  right  way  to  keep  your  seat,  or  to  recover  it  when  lost,  is  to  advance  the  lower  part  of 
1  your  body,  and  to  bend  hack  your  shoulders  and  upper  part.  The  rising  of  the  horse  does  not  affect  the 
1  rider's  seat ;  he  is  chiefly  to  guard  against  the  lash  of  the  animal's  hind  legs,  which  is  best  done  by  inclining i  the  body  backwards.  But  the  usual  method  of  fixing  the  knees  in  all  cases  of  danger  only  serves,  in  great 
!  shocks,  to  assist  the  violence  of  the  fall.  To  save  yourself  from  being  hurt  in  these  cases,  you  must  yield  a 
!  little  to  the  horse's  motion  ;  by  which  means  you  will  recover  your  seat  if  displaced,  or  keep  it  at  such  times :  as  would  dismount  a  less  skilful  horseman. 

684ft.  If  your  horse  grows  unruly,  take  the  reins  separately,  one  in  each  hand,  put  your  arms  forward,  and 
I  hold  him  short,  but  do  not  pull  hard  with  your  arms  low  ;  for  by  lowering  his  head,  he  has  the  liberty  to 
t  throw  out  his  heels  ;  but  if  you  raise  his  head  as  high  as  you  can,  this  will  prevent  him  from  rising  behind. 
I  Is  it  not  reasonable  to  imagme,  that  if  a  horse  is  forced  towards  a  carriage  which  he  has  started  at,  he  will 
'.  think  he  is  obliged  to  attack  or  run  against  it  ?  Can  it  be  imagined  that  the  rider's  spurring  him  on,  with  his I  face  directly  to  it,  he  should  understand  as  a  sign  to  pass  it  ?  These  rational  queries  are  submitted  to  the 
^  serious  consideration  of  such  as  are  fond  of  always  obliging  their  horses  to  touch  those  objects  at  which  they 
a  are  or  affect  to  be  frightened.  Indifferent  horsemen,  Lawrence  observes,  should  never  venture  on  horseback 
'Without  spurs.  Those  who  reflect  upon  the  predicament  of  being  placed  between  a  deep  ditch,  and  a  carriage 
lat  which  their  horse  shies,  will  see  the  necessity  of  this  precaution. 

6841.  Previously  to  mounting,  everj;  one  will  find  his  account  in  examining  the  state  of  both  horse  and  fur- 
uniture  with  his  own  eyes  and  hands  ;  for  however  good  antl  careful  his  groom  may  generally  be,  it  is  a  maxim 
that  too  much  ought  not  to  be  expected  from  the  head  of  him  who  labours  with  his  hands.    Besides,  all  such 

■  sedulously  avoid  trouble,  p.articularly  in  nice  matters.    For  example,  see  that  your  curb  is  right  ;  that  your 
■  reins  are  not  twisted  ;  that  your  girths,  over  the  other,  still  bear  exactly  alike  ;  but  above  all,  that  your  saddle 
ilies  exactly  level  upon  the  horse's  back. 

6842.  On  getting  qff' the  horse,  hold  the  bridle  and  mane  in  the  same  manner  as  when  you  mounted  ;  hold 
t  the  pommel  of  the  saddle  with  your  right  hand  ;  to  raise  yourself,  bring  your  right  leg  over  the  horse's  back, Met  your  right  hand  hold  the  hind  p.irt  of  the  saddle,  and  stand  a  moment  oh  your  stirrup,  just  as  when  you 
imounted.    But  beware  that,  in  dismounting,  you  beud  not  your  right  knee,  lest  the  horse  should  be  touched 
by  the  spur. 

Mules  and  Asses. 

684.3.  Mules  are  a  breed  between  the  horse  and  the  ass ;  but  the  race  is  incapable  of 
rreproduction.  Mules  are  highly  esteemed  in  the  south  of  Europe  as  beasts  of  burden,  but 
in  this  country  they  are  only  occasionally  used  for  drauglit.  They  are  more  hardy  in 
constitution,  more  muscular  in  proportion  to  their  weight,  and  more  patient  than  horses. 
IThey  are  also  less  subject  to  disease,  and  longer  lived,  being  commonly  able  to  work 
'.during  full  thirty  or  even  forty  years.  They  are  fed  at  less  expense,  and  when  in  the 
lihands  of  humane  masters,  it  is  said  that  their  character  for  restiveness  is  unjust.  They 
aanswer  well  for  hard  and  rough  roads,  being  very  sure-footed.  They  have  been  long 
uintroduced  into  Ireland,  but  in  England  there  is  a  prejudice  against  rearing  them.  In 4  E 
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Spain,  where  great  attention  is  paid  to  the  breed  of  mules,  they  are  used  to  draw  carriages, 
and  for  riding,  and  there  is  a  royal  stud  of  asses  for  breeding  them  at  Ileynosa  in  the 
Asturias.  It  is  thought  by  some  persons  that  their  employment  might  be  usefully  ex- tended in  this  country. 

6844.  The  domestic  ass  is  comparatively  of  recent  adoption  in  Europe.  It  appears  that they  were  scarce  in  England  in  the  time  of  Queen  Elizabeth.  Little  or  no  attention  has 
been  paid  to  the  common  and  inferior  breed  here.  There  are  several  others  of  different 
qualities,  as  the  Arabian  race,  chiefly  used  for  the  saddle;  and  a  fine  sort  are  reared  in  the 
Isle  of  Gozo  in  the  Mediterranean,  &c.  Asses  are  little  employed,  except  by  the  poorest 
people,  and  arc  tlien  chiefly  supported  by  the  pickings  of  lanes  and  by-ways,  and  yet  they 
carry  heavy  loads,  and  might  be  rendered  very  useful  in  many  ways.  Their  employment 
for  riding  and  drawing  small  vehicles  is  well-known. 

BOOK  XXV. 

DAIRY,  AND  THE  MANAGEIVIENT  OF  DOJIESTIC  AmMALS. 

CHAP.  I. 

TIIE  MAIfAGEMENT  OF  COWS. 

6845.  It  can  scarcely  be  necessary  to  point  out  the  advantages  to  many  private  families 
in  the  country  of  keeping  a  few  cows,  particularly  where  the  distance  from  a  town  is  con- 

siderable, and  the  facilities  for  obtaining  milk  few.  Besides  the  gratification  of  having 
cream  unadulterated,  butter  churned  fresh  for  breakfast,  syllabubs,  and  other  prepara- 

tions, the  possession  of  a  supply  of  the  most  nutritious  food  for  the  younger  members  of  a 
family  is  of  great  value. 

In  the  following  observations,  we  propose  confining  ourselves  to  directions  for  keeping 
cows  for  the  domestic  dairy,  and  for  making  butter  and  cheese  ;  but  we  do  not  intend  to 
go  into  all  the  details  necessary  for  a  dairy  farm,  where  the  manufacture  of  those  articles 
is  carried  on  with  a  view  to  profit. 

6846.  Cows  may  always  be  purchased  at  the  markets  and  fairs  in  the  vicinity  of  large 
towns,  the  price  varying  from  7/.  to  20/. 

Certain  characters  or  marks  of  a  good  cow  have  been  given  by  -STriters  on  cattle ; 
such  as  wide  horns,  a  thin  head  and  neck,  large  dewlaps,  full  breast,  broad  back,  large 
deep  belly,  the  udder  capacious,  but  not  too  fleshy,  the  milk  veins  prominent,  and  the  bag 
tending  far  behind,  teats  long  and  large,  buttocks  broad  and  fleshy,  tall  long  and  pliable, 
legs  proportioned  to  the  size  of  the  carcase,  and  the  joints  short,  &c.  But  these  descrip- 

tive indications  will  be  of  little  or  no  use  to  a  person  Inexperienced  in  the  purchase  of 
cows  ;  and  as  much  imposition  is  frequently  practised  in  markets,  it  would  be  advisable 
to  have  the  selection  made  through  the  medium  of  a  person  skilled  in  this  matter,  in  whom 

confidence  can  be  placed.  Some  recommend,  as  the  most  certain  waj-  of  knowing  how 
long  a  cow  may  be  presumed  to  continue  in  milk,  to  purchase  one  which  has  a  calf  a 
fortnight  old  ;  the  calf  may  be  disposed  of  immediately,  as  the  feeding  it  up  to  a  state  fit 
for  the  butcher  will  scarcely  compensate  for  the  loss  of  the  milk. 

6847.  It  is  of  importance  to  select  cows  of  a  proper  breed,  as  there  is  a  great  difference  in 
their  qualities  as  to  aflbrding  quantity  as  well  as  richness  of  milk  ;  some  are  also  of  a  quiet 
and  docile  temper,  and  others  more  or  less  wild  and  unmanageable.  It  is  observed,  as  a 
general  rule,  that  the  cows  of  the  short-horned  or  hornless  breed  afford  milk  of  the  best 
quality,  while  they  are  less  dangerous  to  the  milkers  than  the  long-homed.  The  cows 
that  afford  the  greatest  quantity  of  milk  are  the  large  breeds  of  Lancashire,  Yorkshire, 
and  Staffordshire  ;  but  they  require  much  food,  and  would  starve  on  land  where  a  smaller 
kind,  as  the  Scotch  or  Welch  cows,  would  find  an  ample  supply.  The  Suffolk  duns  and 

the  Ayrshire  cows,  both  small  breeds,  unite  in  a  useful  degree  quantity  and  quality  of 
milk  ;  and  the  Devonshire  and  Welch  thrive  under  ordinary  keep,  and  stand  the  winter 
season  well.  But  the  Alderncy  cow  is  superior  to  every  other  for  the  richness  of  its  milk 

and  butter,  though  the  quantity  is  small ;  it  will  yield  only  two  gallons  of  milk  a-day, 
•while  the  Suffolk  dun  will  give  more  than  double  that  quantity.  The  Alderncy  is  small 

and  gentle,  but  looks  always  poor  ;  they  are  now  dear,  and  are  only  found  in  private establishments. 
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Where  the  best  milk  is  the  only  or  principal  object  in  a  private  family,  the  Aldemey 
breed  is  preferable  ;  but  where  butter  is  a  great  consideration,  those  breeds  are  to  be 

■  chosen  which  are  known  to  afford  good  milk  and  cream  in  the  largest  quantity. 
6848.  The  various  modes  of  feeding  coivs  are  technically  divided  into  grazing,  or  feeding 

on  grass  in  the  fields  ;  soiling,  or  giving  them  green  food  cut  and  taken  into  the  house  ; 
and  stall-feeding,  which  is  confined  chiefly  to  hay  together  with  succulent  roots,  either  in 

,  a  raw  state  or  steamed. 
6849.  Of  these  the  most  perfect  is  certainly  grazing,  on  pasture  land,  when  the  cows  can 

ange  at  liberty  amidst  abundant  pasturage  ;  but  this,  if  many  cows  are  kept,  requires 
fields  of  considerable  magnitude,  and  that  suitable  land  can  be  had  contiguous  to  the 
mansion.    Although  much  has  been  said  respecting  the  good  qualities  of  certain  roots  and 
artificial  grasses,  yet  experience  has  shown  that  no  food  is  comparable  to  that  of  good 
natural  pasture  for  milch  cows  ;  for  not  only  does  it  yield  a  greater  quantity  of  milk, 
but  the  flavour  of  grass  butter  may  always  be  distinguished,  by  its  superior  richness  and 
delicacy,  from  that  which  has  been  made  from  milk  produced  by  feeding  in  the  house  ;  its 

quality,  however,  may  be  injuriously  att'ected  by  the  recent  application  of  manure  to  the land.    Cows,  though  quiet  in  their  stalls  during  the  wiuter,  yet  evince  a  strong  degree 
i  of  restless  anxiety  to  be  at  liberty  when  the  spring  season  advances  ;  and  when  pasture 
land  is  abundant,  they  should  be  turned  out  during  the  day  as  early  as  possible  in  the 

:  spring,  and  brought  in  at  night  to  be  fed  upon  sound  meadow  hay,  until  the  weather  be- 
.  comes  warm  and  the  grass  afi'ords  a  full  bite.    Some  even  allow  them  to  lie  out  during :  the  whole  night,  from  the  month  of  May  until  about  the  end  of  October ;  but  then  they 
■  ought  to  have  a  shed  to  take  shelter  in,  and  to  shield  themselves  from  the  heat  of  the 
:  sun  in  the  middle  of  the  day.    It  is  the  custom  in  Scotland,  and  manj'  parts  of  Ireland, 
■  to  tether  the  cattle  upon  the  grass  lands,  which  is  rendered  necessary  in  general  by  the 
want  of  enclosures.    This,  in  some  instances,  is  better  than  sufi'ering  them  to  wander 

i  over  the  ground,  as  only  part  of  the  grass  is  eaten  up  at  a  time,  while  the  rest  has  time 
I  to  grow.  Whether  a  professed  dairy  servant  be  absolutely  necessary  will  depend  upon 
I  the  number  of  cows  and  the  nature  of  the  establishment,  and  whether  butter  and  cheese 
;  are  to  be  made,  &c. 

6850.  In  cases  where  grazing  land  cannot  he  procured,  and  yet  the  advantage  of  keeping 
:  a  cow  or  two  may  be  desired,  this  may  be  effected,  in  many  situations,  by  keeping  them 
i  in-doors  in  a  cow-honse ;  although  it  cannot  be  expected  that  they  will  thrive  quite  so 
■  well,  nor  yield  such  milk,  as  when  they  have  the  opportunity  of  collecting  their  food  in 
1  the  open  fields.  It  is  well  known,  however,  that  in  many  parts  of  the  Continent,  particu- 
I  larly  in  Switzerland  and  the  whole  of  Flanders,  as  well  as  in  the  vicinity  of  London, 
1  cows  are  kept  in  this  manner  all  the  year.  There  are,  indeed,  many  advocates  for  this 
;  mode  of  feeding  cattle,  called  stall-feeding,  as  preferable  on  the  score  of  economy.  It  is 
:  argued  that  cattle  injure  the  grass  by  treading,  staling,  dunging,  and  lying  down  upon  it; 
:  and  also  that  many  grasses  go  to  seed,  and  are  wasted  from  not  being  cut  in  time ; 
whereas  the  manure  being  collected  in  the  stable  can  be  employed  more  advantageously 

;  and  that  the  cattle  are  not  so  much  annoyed  in  the  house  by  flies,  and  do  not  injure  the 
!  fences.    It  is  likewise  shewn  that  the  same  quantit)'  of  land  cultivated  for  stall-feeding 
will  support  a  great  many  more  cattle  than  as  pasture  land.  Stall-feeding  is  much  prac- 

t  tised  in  Sussex :  and  Lord  Egremont  used  to  have  his  milch  cows  tied  up  during  the 
.  greater  part  of  the  year;  he  maintained  that  one-third  of  the  food  was  saved  ;  that  the 
:  cows  were  fed  with  a  fourth  part  of  the  usual  trouble  ;  that  more  dung  was  made ;  and 
I  that  there  was  no  spoiling  the  ground. 

6851.  A  small  piece  of  land,  even  perhaps  little  more  than  half  an  acre,  may  be  made 
1  to  produce  grass  sufficient,  when  cut  and  brought  into  the  house,  to  keep  a  cow  nearly  the 
•  whole  year;  whereas  it  would  be  quite  impossible  for  her  to  derive  her  whole  food  from 
I  the  same  quantity  of  land,  were  she  suffered  to  tread  over  it.  Indeed,  it  would  not  be 
i  judicious  management  even  to  suffer  the  cows  to  range  over  the  grass  after  the  hay  had 

'  been  taken  from  it,  on  account  of  the  injury  it  would  occasion  by  treading ;  it  would  be 
1  much  better  to  close  the  field  at  this  time,  and  allow  it  to  revive  with  the  aid  of  a  little 
I  manure,  and  fresh  grass  seeds.  Notwithstanding  these  facts,  this  practice  is  not  much 
!  followed  in  England,  though  enough  has  been  done  to  show  its  practicability  if  found  de- 
:  sirable.    The  trouble  attending  it  appears  to  be  a  considerable  objection. 

Construction  of  the  Cow-House. 
6852.  Homed  cattle  are  much  hardier  than  horses,  and  much  less  liable  to  disease  ; 

I  they  will  endure  a  greater  degree  of  cold  in  winter,  and  of  heat  in  summer,  and  they  re- 
'  quire  less  delicacy  of  management  in  their  lodging.  No  horise  could  be  kept  in  his  stall 
I  for  months  without  exercise  in  the  open  air  and  yet  retain  his  health  ;  but  milch  cows  are 
I  kept  in  the  neighbourhood  of  London  standing  in  the  same  stall  for  a  year  or  two  with 
:  scarcely  ever  being  taken  out ;  and  in  Germany,  from  the  severity  of  the  climate,  and  the 

4  E  2 
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poorness  of  the  pastures  in  many  places,  the  cows  are  stall-fed  the  greater  part  of  the year.  It  does  not  follow  from  this,  however,  that  cows  are  not  benefited  by  being  fre- quently in  the  open  air.  In  many  parts  of  England,  from  the  usual  mUdness  of  the 
wmters,  the  cows,  instead  of  being  tied  up,  are  allowed  to  run  at  large  in  a  yard  which 
has  a  cow-house  attached  to  it  for  them  to  shelter  in  ;  and  when  this  is  the  management, the  construction  of  the  cow-house  is  usually  little  attended  to.  Indeed,  in  many  parts  of this  island,  the  cow-house  is  kept  in  a  dirty  condition  ;  and  we  would  do  well  to  take  a 
lesson  from  our  neighbours  in  Holland,  and  in  some  parts  of  France,  where  the  cow- 

houses, even  of  the  common  farmers,  are  kept  in  a  very  superior  degree  of  cleanliness, 
and  are  well  lighted  and  ventilated.  In  some  of  our  large  establishments  for  supplying milk,  and  in  those  of  many  wealthy  individuals,  great  improvements  have  been  made  in 
this  part  of  domestic  economy,  the  leading  principles  of  which  we  propose  here  to  state. 

6853.  On  common  farms,  cows  are  not  usually  kept  in  separate  stalls  in  the  cow-house, 
except  in  cases  of  sickness,  or  when  they  are  near  calving  ;  but  although  it  requires  a 
little  more  room,  separate  stalls  are  preferable  ;  the  divisions  need  not  be  long  nor  high. 
The  floor  of  the  stalls,  or  of  the  standing  room,  ought  to  be  perfectly  level,  since  it  has 
been  found  that  a  slope  is  apt  to  occasion  abortion.  One  of  the  principal  differences 
between  the  house  for  horned  cattle  and  those  for  horses,  consists  in  the  gutter,  a  h,  fig. 

899.,  owing  to  the  more  fluid  nature  of  the  dung 
of  the  former,  which  makes  it  necessary  to  have 
a  passage,  c  d,  for  serving  them  with  food  between 
the  manger  and  the  wall.  This  gutter  for  the  dung 
should  be  about  eight  or  nine  feet  from  the 
manger,  and  generally  one  foot  broad,  and  three 
or  four  inches  deep ;  it  is  better  to  be  flat  than 
curved  at  the  bottom,  because  in  the  latter  case 
the  cattle  are  apt  to  slip  in  crossing  it.  The  dung 
is  cleaned  out  every  day  by  a  scraper,  and  there 
should  be  a  space  of  three  feet  between  the  gutter 
and  the  wall.  In  some  establishments  the  bottom 
of  this  gutter  has  been  laid  with  oak  planks  bored 
full  of  holes,  or  cast-iron  grates,  to  allow  the 
fluid  dung  to  pass  into  a  drain  beneath ;  and  if  a 

broom  be  now  and  then  passed  over  this  bottom,  together  with  some  small  supply  of 
water  at  one  end  of  the  gutter,  the  cow-house  may  be  perfectly  sweet  and  clean  ;  or  if  the 
aperture  into  the  di'ain  do  not  extend  the  whole  way,  there  might  be  gratings  at  cer- 

tain places,  or  round  openings  with  covers.  The  dung  may  be  passed  into  the  manure- 
tank 

6854.  The  manger  is  a  trough  of  boards,  stone,  or  iron ;  and  it  should  be  so  placed  that 
the  upper  edge  may  be  from  a  foot  to  eighteen  inches  from  the  ground,  or  about  the 

height  of  the  cow's  knees  ;  and  it  may  be  eighteen  inches  broad  and  a  foot  deep.  In  order 
that  it  may  hold  the  various  kinds  of  food  conveniently,  it  may  be  divided  into  three 
parts ;  one  for  dry  food,  another  for  moist  food,  and  the  third  for  water.  Some  have  also 
a  kind  of  rack  for  hay  or  grass. 

6855.  Litter  in  the  stalls  is  not  universally  used  ;  but  it  is  better  for  the  cows  to  have 
straw  to  lie  down  upon  than  the  bare  paving,  or  even  boards.  The  cows  are  fastened  by 
a  halter  or  chain,  passing  through  a  ring  in  front  of  the  manger,  and  loaded.  Cow-hotises 
in  England  are  generally  kept  almost  quite  dark  ;  but  this  is  unfavourable  to  cleanliness, 
the  want  of  which  is  detected  by  light.  When  windows  are  used,  they  should  be  provided 

with  outside  shutters  lufier-boarded,  to  keep  ofi"  the  intensity  of  light,  and  yet  allow 
of  ventilation,  too  much  light  being  found  to  disturb  the  repose  of  cattle,  and  to  encour- 

age flies.  Some  space  should  be  appropriated  for  the  store  of  dry  food.  In  Holland  and 
the  Netherlands,  and  likewise  in  some  of  the  first  dairies  in  France  and  Germany,  cows 

are  combed  and  brushed  like  horses ;  and  this  is  beginning  to  be  practised  in  gentlemen's 
dairies  in  England. 

6856.  In  general,  cleanliness  is  not  only  agreeable  to  the  sight,  but  it  is  very  beneficial 
to  the  health  of  all  animals ;  on  this  account  it  is  best  to  have  the  inside  of  a  cow-house 
white-washed  if  not  plastered.  Ventilation  should  be  provided  for,  which  is  best  done  in 
the  roof ;  or  it  may  be  managed  by  tubes  in  the  walls  in  the  same  manner  as  was  recom- 

mended in  stables  for  horses,  should  there  be  an)'  rooms  over  the  cow-house.  It  is  not 
only  necessary  that  a  cow-house  should  be  comfortably  warm  and  very  airy,  but  more 
especially  that  it  should  be  dry  ;  for  although  a  certain  degree  of  warmth  is  healthful,  yet 
cows,  if  kept  dry,  arc  not  very  susceptible  of  cold  ;  and  fresh  air  should  never  be  ex- cluded. 

6857.  The  calf-house  should  be  separate  from  the  cow-house,  placed  so  near  as  not  to 
be  inconvenient  in  carrying  the  milk,  and  yet  not  so  placed  that  the  cow  cannot  hear  or 
see  the  calf,  as  that  would  disquiet  her  and  prevent  her  feeding.    The  calf-house  may  be 
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fitted  up  like  the  cow-house,  only  on  a  reduced  scale.  Great  cleanliness  is  particularly 
important. 

6858.  A  feeding-shed  for  cattle  is  a  useful  appendage,  where  the  cows  can  be  in  the 
open  air  occasionally,  or  while  the  cow-house  is  cleaning :  it  may  have  a  rack  or  manger 
for  food.  A  room  for  steaming  food  for  cattle,  and  for  washing  potatoes  and  other  roots, 
is  likewise  found  convenient. 

6859.  The  sorts  of  food  to  be  given  to  cows  that  are  kept  in  houses,  with  little  or  no 
access  to  fields,  must  depend,  in  a  great  degree,  upon  what  is  to  be  procured  in  the 
locality  ;  but  it  may  be  well  to  point  out  the  usual  kinds.  Cut  grasses,  natural  or  artificial, 
such  as  lucerne,  clover  and  vetches,  being  generally  plentiful  in  the  neighbourhood  of 
large  towns,  are  frequently  sold  in  bundles,  and  should  be  given,  if  possible,  fresh  cut,  and 
before  it  has  had  time  to  wither.  Hay  has  been  sufliciently  described  when  treating  of 
horses,  and  forms  great  part  of  the  food  of  cows,  particularly  in  the  winter :  it  should  he 
of  the  best  quality.    Straw  is  likewise  used,  of  which  oat-straw  is  the  best. 

Fresh  grains  from  breweries,  public  or  private,  can  generally  be  procured  in  all  towBS, 
and  are  much  used  in  some  places,  as  in  milk  establishments  ;  but  though  they  occasion 
a  great  flow  of  milk,  it  is  of  a  poor  kind.  The  grains  should,  if  possible,  be  fetched  three 
times  a  week,  that  the  cows  may  have  them  perfectly  sweet,  for  they  will  refuse  this  food 
as  soon  as  it  acquires  an  ill  taste.  In  the  neighbourhood  of  London,  where  the  cow- 
keepers  make  great  use  of  grains,  it  is  the  practice  to  put  it  into  pits,  in  which  they  tread 
it  down  and  cover  it  close,  by  which  it  will  keep  fresh  for  a  month  or  two.  It  may  like- 

wise be  packed  very  close  in  casks,  which  should  have  holes  in  the  bottom  to  drain  oS 
the  moisture ;  for  this  purpose  sugar-casks,  which  may  be  purchased  very  cheap  at  the 
grocers',  answer  very  well. 

Those  who  have  gardens  of  any  extent  usually  have  some  spare  vegetables  for  the  cows, 
from  which  the  rotten  leaves  should  be  carefully  separated.  Roots  of  all  kinds,  as  carrots, 
parsnips,  mangel-wurzel,  and  potatoes  are  excellent  food  for  cows.  Turnips  are  likewise 
much  used,  but  they  impart  a  disagreeable  flavour  to  the  milk  and  butter  ;  the  Swedish 
less  than  the  others.  It  has  been  asserted  that  this  unpleasant  flavour  may  be  corrected 
by  mixing  a  small  quantity  of  saltpetre  with  the  mUk  ;  but  this  has  scarcely  any  effect. 
Linseed,  pea,  and  oatmeal  mixed  with  other  food  improves  the  quality  of  the  milk  ;  and 
mashes  of  bran  and  pollard  have  the  same  effect. 

6860.  It  is  not  a  general  practice  with  us  to  prepare  food  for  cows  by  coohery ;  yet  it  is 
well  known  that  most  vegetable  substances  have  their  nutritive  properties  developed  and 
improved  by  some  kind  of  culinary  preparation.  Some  trials  have  been  made  in  boiling 
and  steaming  roots,  and  it  is  thought  with  advantage.  Bran,  which  contains  but  little 
aliment,  is  improved  by  steeping  it  in  water,  and  allowing  it  to  ferment ;  in  Prussia  it  is 
the  practice  to  prepare  winter  food  for  their  cattle,  by  making  cabbages  and  beets  into  a 
kind  of  sour-crout. 

6861.  The  grasses,  when  they  can  be  procured,  form  the  best  summer  feeding  in-doors, 
or,  as  it  is  termed,  soiling ;  and  hay  and  carrots  constitute  the  most  salubrious  and  best 
fodder  for  winter.  Succulent  vegetables  of  all  kinds  contribute  much  nutriment  to  cows, 
and  increase  the  quantity  of  their  milk  ;  and  milch  cows  may  be  maintained  through  the 
winter  in  a  milking  condition  by  giving  them  some  of  these  with  soimd  wheat  or  oat  straw 
with,  or  even  without,  hay. 

6862.  In  beginning  cattle  with  green  food  in  the  house,  after  they  have  been  used  to 
dry,  it  must  be  given  at  first  sparingly,  lest  the}'  should  eat  more  than  is  proper  ;  thus 
tares,  lucerne,  and  clover,  which  cattle  relish  extremely,  would,  if  eaten  too  greedily, 
ferment  in  the  stomach,  engendering  air  and  causing  disease.  If  they  have  more  than 
they  can  eat,  they  will  blow  upon  it,  and  afterwards  reject  it ;  and  it  is  proper  to  re- 

move it  from  them  before  they  are  quite  satiated.  Straw  or  hay  should  be  given  as  fodder 
to  correct  the  laxative  effect  of  the  grasses  and  raw  roots  ;  and  in  general,  it  is  proper  to 
vary  the  food  of  cattle  somewhat  to  cause  them  to  relish  it. 

6863.  To  keep  cows  in  the  best  condition  for  milk,  they  should  have  hay  of  the  first 
quality  in  the  winter  season,  and  this  in  an  imlimited  degree,  that  they  may  always  feed 
till  they  are  perfectly  satisfied  ;  and  when  the  weather  permits,  they  should  have  access 
to  meadow  land,  where  they  may  feed  on  such  green  vegetables  as  are  present,  which 
will  give  their  milk  and  butter  a  greater  degree  of  richness  ;  if  they  are  always  kept  in- 

doors, and  foddered  with  straw,  their  milk  cannot  be  expected  to  be  so  good.  Common 
salt  is  much  relished  by  cows,  and  when  added  in  moderate  quantities  to  their  food  is  said 
to  improve  their  milk,  and  likewise  their  general  health. 

6864.  It  is  very  essential  that  milch  cows  should  be  kept  always  in  good  condition  ;  as, 
when  they  are  ever  suffered  to  become  very  lean,  particularly  in  the  winter  season,  it  is 
impossible  that  they  can  be  brought  to  afford  a  large  quantity  of  milk,  except  by  getting them  into  perfect  condition  in  the  summer  months. 

6865.  The  times  for  feeding  should  be  as  soon  as  possible  after  daylight  in  the  morning, 
4  E  .3 
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at  noon,  and  a  little  before  sunset,  leaving  sufficient  time  for  the  animals  to  lie  down  and ruminate. 

6860.  The  water  given  to  cows  should  be  of  the  purest  kind  ;  and  if  taken  from  a  cold 
spring  should  be  warmed  till  it  is  of  the  temperature  of  the  air  in  summer.  Some  recom- 

mend stirring  a  handful  of  meal  in  each  draught  occasionally. 
Having  described  the  general  principles  of  feeding  and  managing  cows,  it  may  be 

proper  to  state  what  has  been  found  to  be  a  judicious  daily  routine  in  the  cow-house. 
6807.  The.  daily  business  of  the  cow-house  should  commence  at  five  in  the  morning,  by  removing  the  soiled 

jitter,  cleaning  out  the  manger,  and  putting  into  it  the  food  to  be  given  first,  whether  grass  mixed'with  a  little h.iy,  or  any  other  ;  the  door  should  now  be  shut,  and  the  cows  left  for  an  hour  to  eat  their  meal  undisturbed. At  SIX  the  milking  may  talce  place,  tiiking  care  to  follow  tlie  directions  to  be  afterwards  given.  After  this  is finished,  the  cows  may  be  turned  out  into  the  yJird,  or  wherever  they  can  take  exercise,  and  have  access  to 
plenty  of  good  water;  and  in  the  meantime  the  cow-house  can  be  cleaned  out  thoroughly,  and  the  manger 
scalded.  At  nine  o'clock,  when  the  cows  are  again  put  into  the  house,  a  mash  may  be  given,  consisting  of half  a  bushel  of  grains  to  which  has  been  .added  a  sulhclent  proportion  of  water  at  asciilding  heat  in  which  has been  boiled  a  quart  of  barley  meal  and  a  pint  of  malt  dust ;  a  table-spoonful  of  salt  may  be  added,  and  the 
whole  sull'ered  to  cool  a  little  below  blood-heat  before  it  is  given.  At  two  o'clock  the  cows  may  have  a  second feed  of  the  green  food  and  any  other  vegetables  with  water,  which  may  have  a  little  meal  stirred  in.  At  four 
the  second  milking  takes  place,  and  at  six  a  masli  as  before.  At  eight  the  litter  is  maile  up  for  the  night,  and 
the  manger,  and  rack,  if  any,  supplied  with  green  food  and  h,ay. 

The  above-mentioned  is  the  usual  summer  treatment  of  cows  kept  wholly  in  the  house  ;  the  winter  treat- 
ment only  differs  in  substituting  various  roots  sliced,  raw  or  steamed,  with  some  hay,  for  the  green  food.  The 

roots  must  be  laid  up  in  store  in  a  cellar  or  some  dry  place  where  frost  cannot  touch  them,  in  sufficient 
quantity  to  last  for  the  season. 

A  moderate-sized  cow  will  consume  from  80  lbs.  to  100  lbs.  of  green  food  per  day,  and  a  bushel  of  roots  per 
day  in  the  winter.  She  will  eat  a  truss  of  hay  a  week  in  winter,  and  half  as  much,  if  on  the  grasses,  in  the summer. 

68  G8.  77ie  cow  goes  between  nine  and  ten  months  with  young,  and  rarely  produces 
more  than  one  calf  at  a  time.  She  should  be  dried  off  at  a  reasonable  distance  of  time 
before  the  expected  time  of  gestation  be  completed.  If  she  be  continued  in  mUk  too 
long,  it  will  injure  her  health  as  well  as  that  of  her  progeny  ;  but  this  time  will  depend 
in  a  great  measure  upon  her  keep.  In  some  cases  they  are  run  dry  six  weeks  or  a  month 
before  calving,  while  in  others,  where  they  are  very  well  kept,  they  may  be  continued 
in  milk  without  injury  until  a  fortnight  before  the  time  ;  when  dry,  they  should  be 
suffered  to  remain  quiet,  and  should  be  well  attended  to.  The  time  when  thej'  are  near 
calving  may  be  known  by  what  is  termed  springing  at  the  udder,  or  a  collection  of  liquid 
in  the  bag,  which  assumes  in  some  degree  the  appearance  of  milk  and  may  be  drawn  from 
the  teats. 

6869.  When  the  time  of  gestation  draws  near,  the  cow  should  be  placed  apart  from  other 
cattle  for  a  week  or  two  previous  to  her  calving,  and  where  assistance  can  be  had  when 
needed.  Should  this  be  neglected,  the  progress  of  the  birth  should  be  left  as  much  as 

possible  to  nature,  but  in  difficult  cases  we  refer  the  reader  to  Mr.  Youart's  "  Account  of 
Cattle."  In  ordinary  cases,  he  recommends  that  "a  pint  of  sound  warmed  ale  should  be 
given  in  an  equal  quantity  of  gruel ;  warm  gruel  should  be  frequently  administered,  or  at 
least  put  within  the  animal's  reach ;  and  access  to  cold  water  should  be  carefully  prevented." 
Parturition  having-been  accomplished,  the  cow  should  be  left  quietly  with  her  calf,  which 
she  then  licks  and  cleans.  A  warm  mash  and  gruel  should  be  put  before  her,  and  slightly 
■warmed.  Two  or  three  hours  after,  it  will  be  prudent  to  give  au  aperient  drink  con- 

sisting of  a  pound  of  Epsom  salts  and  two  drachms  of  ginger ;  the  calf  should  be  suffered 
to  remain  with  her,  otherwise  fever  and  inflammation  of  the  udder  may  ensue ;  in  case  of 
the  teats  being  sore,  they  should  be  fomented  with  warm  water.  In  general  things  go 
on  regularly,  but  should  it  be  otherwise  a  cow-doctor  or  other  skUful  person  should  be 
called  in. 

When  from  neglect  a  calf  drops  in  the  yard  or  field,  there  is  a  great  hazard  of  its 
perishing,  and  this  may  considerably  endanger  the  life  of  the  cow.  Should  this  happen, 
and  the  mother  take  cold,  (which  may  bo  known  by  her  shivering  and  refusing  her  food.) 
she  ought  immediately  to  be  driven  into  a  warm  place  together  with  her  calf,  and  fed  with 

sugar  sops  and  ale,  and  with  the  best  and  sweetest  hay,  and  should  not  be  sufi'ered  to drinlc  cold  water.  By  this  treatment  she  will  most  likely  recover  in  a  few  days ;  but 
should  the  disease  continue,  recourse  must  be  had  to  balls  composed  of  aromatic  cordial 
substances. 

CHAP.  II. 

mLKING  AND  MANAGE5IENT  OP  MILK. 

6870.  Cows  arc  getieralli/  milked  at  stated  intervals,  twice  in  twenty-four  hours, 
throughout  the  year.  In  some  districts  they  are  milked  three  times  ;  but  though  by  this 
more  milk  is  obtained,  it  is  of  poorer  quality.    Milking  in  some  parts  of  England  is 
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performed  by  men,  but  it  is  most  usually  the  ■work  of  -women.  The  milker  ought  to  be 
mild,  good-tempered,  and  cleanly.  If  the  operation  is  performed  harshly,  it  becomes 
painfiU  to  the  cow,  who  in  this  case  brings  into  action  her  faculty  of  retaining  her  milk ; 
but  if  gently  performed,  it  seems  rather  to  give  pleasure,  as  appears  from  the  cows 
coming  to  be  milked  in  some  countries  at  the  call  of  the  milkers.  Dr.  Anderson  observes, 
that  many  instances  have  occurred  in  which  cows  that  would  not  let  down  a  single  drop 
of  milk  to  one  dairy-maid,  let  it  flow  in  abundance  to  another.  For  the  same  reason 
when  cows  are  ticklish,  they  should  be  treated  with  the  most  soothing  gentleness,  and 
never  with  harshness  or  severity :  and  when  the  udder  is  hard  and  painful,  it  should  be 
tenderly  fomented  with  luke-warm  water,  and  stroked  gently,  by  which  simple  expedient 
the  cow  will  be  brought  into  good  temper,  and  will  yield  her  milk  without  restraint.  It 
is  of  importance  that  the  whole  of  the  milk  in  the  udder  should  be  thoroughly  drawn 
from  the  cow  when  she  is  milked  :  that  portion  of  milk  which  is  left  seems  to  be  gradually 
absorbed  into  the  system,  and  nature  generates  no  more  than  to  supply  the  want  of  what 
has  been  taken  away.  If  this  lessened  quantity  be  not  again  thoroughly  drawn  off,  it 
occasions  a  yet  farther  diminution  of  the  quantity  of  milk  generated:  and  so  on,  from  less 
to  less,  till  none  at  all  is  produced.  In  short,  this  is  the  practice  followed,  when  it  is 

meant  to  allow  a  cow's  mUk  to  dry  up  entirely,  without  doing  her  any  hurt. 
6871.  If  the  milking  be  not  carefullt/  performed,  not  only  will  the  quantity  be  diminished, 

but  the  quality  will  also  be  inferior  ;  the  first  of  the  milk  is  the  poorest,  and  gradually 
becomes  richer,  until  the  last  drainings  of  the  udder,  or  what  is  commonly  termed  the 
"  afterings." 

It  has  been  ascertained  by  Dr.  Anderson,  that  the  loss  of  half  a  pint  of  this  milk  occasions  the  loss  of  as 
much  cream  as  would  be  afforded  by  a  far  greater  quantity  of  the  first  milking,  besides  that  portion  of  the 
cream  which  gives  the  greatest  richness  and  flavour  to  the  butter.  This  he  decided  by  the  following  experi- 

ments :  "  Having  taken  several  large  tea-cups,  ex.ictly  of  the  same  size  and  shape,  one  of  these  was  filled  at the  beginning  of  the  milking,  and  the  others  at  regular  intervals  till  the  last,  which  was  filled  with  the  dregs 
or  '  .ifterings.'  These  were  each  weighed,  the  weight  of  each  cup  being  settled,  so  as  to  ascert.iin  that  the qii,mtity  of  milk  in  e-ich  was  precisely  the  same :  and  from  a  great  number  of  trials  frequently  repe.ited,  with 
many  different  cows,  the  result  was  thus :  the  quantity  of  cream  obtained  from  the  first  drawn  cup  was,  in  every 
case,  much  smaller  than  from  that  which  was  last  drawn  ;  and  those  afforded  less  or  more  as  they  were 
nearer  the  beginning  or  the  end.  The  quantity  of  cream  obtained  from  the  last  drawn  cup  from  some  cows 
exceeded  that  from  the  first  in  the  proportion  of  sixteen  to  one.  In  other  cases,  however,  and  in  particular 
circumstances,  the  disproportion  was  not  so  great ;  but  in  no  instance  did  it  fall  short  of  the  ratio  of  cig/it  to 
one.  The  difference  in  the  quality  of  the  cream,  liowever,  obtained  from  these  two  cups  was  much  greater 
than  the  difference  in  the  quantity.  In  the  first  cup  the  cream  was  a  tough  thin  film,  thinner,  and  perhtips 
whiter,  than  paper  ;  in  the  last,  the  cream  was  of  a  thick  consistence,  and  of  a  richness  of  colour  that  no  other 
kind  of  cream  was  found  to  possess.  The  difference  in  the  quality  of  the  milk  th,it  remained  after  the  cream 
was  separated  was,  perhaps,  still  greater.  The  milk  in  the  first  cup  was  a  thin  bluish  liquid,  like  as  if  a  very 
large  portion  of  water  had  been  mixed  with  ordinary  milk ;  that  in  the  last  cup  was  of  a  thick  consistence 
and  yellow  colour,  more  resembling  cream  than  milk,  both  in  taste  and  appearance." 

6872.  The  average  quantity  of  milk  which  is  afforded  by  cows  varies  according  to  the 
breed,  pastures,  season,  and  winter  keeping.  In  the  principal  cheese  districts,  large  cows 
will  give  from  eight  to  twelve  quarts  per  day,  and  some  will  give  nearly  twice  this 
quantity  for  short  periods  ;  but  when  cows  give  an  unusual  quantity  at  one  milking,  it  is 
remarked  that  they  either  go  off  their  milk  much  sooner,  or  else  their  milk  has  less 
richness  in  it,  than  that  of  others  which  do  not  give  so  large  a  quantity.  Smaller  breeds 
do  not  give  nearly  so  much ;  perhaps  from  two,  three,  six,  eight. 

6873.  It  is  better  to  milk  them  abroad  in  fine  weather  than  to  drive  them  home  from- 
any  considerable  distance  ;  and  it  is  advisable  to  have  some  home  paddock  not  far  from 
the  house,  where  they  can  be  put  under  cover  while  milking ;  at  which  time  it  is  expe- 

dient to  lay  before  them  some  favourite  food  which  they  can  relish  with  appetite  ;  for 
they  will  thus  not  only  remain  more  quiet,  but  they  will  also  yield  their  milk  more  readily. 

6874.  When  the  milk  has  been  drawn  from  the  cow,  it  should  be  carried  gently,  and  with 
as  little  shaking  as  possible,  to  the  dairy,  where  it  is  strained  through  the  sieve.  It  is 
then  put  into  the  coolers  or  shallow  pans,  which  should  not  exceed  three  or  four  inches 
in  depth,  and  about  a  gallon  and  a  half  or  two  gallons  in  capacity,  where  it  is  left  for  the 
cream  to  rise  to  the  surface,  which  it  does  within  a  few  hours,  according  to  the  temper- 

ature of  the  air.  Those  who  are  particularly  nice,  either  in  the  consumption  of  the  raw 
cream,  or  in  making  the  very  best  butter,  skim  the  milk,  perhaps  within  six  or  eight 
hours  ;  but  when  intended  for  ordin.ary  butter  it  is  generally  left  at  least  twelve  hours, 
and  in  cold  weather  twenty-four,  or  even  thirty-six  hours,  according  to  the  weather,  and 
then  it  is  sometimes  skimmed  a  second  time.  It  is  requisite  that  the  milk-pans  themselves 
should  be  as  nearly  of  the  temperature  of  the  milk  when  that  is  put  into  them,  and 
therefore  in  winter  they  shpuld  be  scalded  with  hot  water,  or  placed  before  a  fire  previously 
to  their  receiving  the  milk,  as  the  cream  will  rise  if  this  be  suddenly  chilled. 

Milk,  which  is  put  into  a  bucket  or  other  proper  vessel,  and  carried  to  a  considerable 
distance,  so  as  to  be  much  agitated,  and  in  part  cooled  before  it  can  be  put  into  the  milk- 
pans  to  settle  for  cream,  never  throws  up  so  much  or  so  rich  cream,  as  if  the  same  milk 
had  been  put  into  the  milk-pans  directly  after  it  was  milked. 

6875.  In  separating  the  cream  from  the  milk,  first  run  an  ivory  or  silver-bladed  knife 3  E  4 
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closely  round  the  sides  of  the  pan  to  which  the  cream  adheres  firmly,  and  draw  it  to  one 
side !  lift  it  off  with  the  skimming  dish,  which  is  generally  pierced  with  small  holes,  an act  which  requires  some  dexterity,  both  to  avoid  leaving  any  creaming  behind,  and  to 
prevent  any  portion  of  the  milk  being  mixed  with  it.  The  cream  is  put  into  the  cream 
bowl  to  be  carried  to  the  cream  barrel.  In  large  dairies,  the  milk  coolers  have  sometimes 
an  aperture  in  the  bottom  stopped  by  a  peg  which  is  taken  out  when  the  cream  has 
completely  risen,  allowing  the  milk  to  pass  through,  leaving  the  cream  at  the  bottom,  and this  is  then  drawn  up  in  the  same  manner. 

With  respect  to  the  thick  milk  from  which  the  cream  is  taken,  or  lappered  milk  as  it 
is  called  in  some  parts  of  the  country,  it  is  usually  employed  in  England  for  feeding 
pigs,  though  in  Scotland  and  Wales  it  is  thought  no  bad  food  for  human  beings  ;  and  it is  without  doubt  particularly  wholesome. 

CHAP.  ni. 

CONSTRUCTION  OF  THE  DAIET-HOUSE, 

6876.  Where  one  cow  only  is  kept,  a  separate  dairy-house  can  scarcely  he  necessary, 
or  it  may  be  on  a  very  smaU  scale ;  but  where  several  cows  are  kept,  and  butter  or 
cheese  are  to  be  made,  this  becomes  essential,  and  we  proceed  to  point  out  the  principles 
on  which  it  ought  to  be  constructed. 

6877.  TTie  spot  where  it  should  be  placed  must  depend  much  on  convenience  and  the 
nature  of  the  locality,  but  it  should  not  be  too  far  from  the  house,  nor  too  near  the  cow- 

yard. 
6878.  The  temperature  of  the  dairy  should  be  as  equal  as  possible  at  all  times  of  the 

year  ;  that  is  to  say,  as  cool  as  possible  in  summer  and  sufiBciently  warm  in  winter. 
The  building  should  be  so  placed,  if  possible,  as  to  be  defended  from  the  sun's  rays,  which 
may  be  sometimes  effected  by  trees ;  and  the  construction  of  the  building  should  be  such 
as  to  prevent  as  much  as  possible  the  changes  in  the  temperature  of  the  internal  atmo- 

sphere from  affecting  that  of  the  interior. 
6879.  Tlie  walls  may  be  of  any  convenient  material.  Some  have  been  made  of  brick 

built  double,  or  hollow  in  the  interior  ;  and  such  walls  are  upon  the  whole  the  best 
for  preventing  the  passage  of  heat  through  them  ;  but  this  construction  may  be  limited 
to  the  chamber  appropriated  to  keeping  the  milk. 

6880.  The  roof  has  most  usually  been  made  of  very  thick  thatch,  either  of  straw,  reeds, 
or  fern,  these  being  bad  conductors  of  heat ;  a  tiled  roof  is  either  too  hot  in  summer  or  too 
cold  in  winter ;  but  thatch  is  subject  to  early  decay,  besides  harbouring  vermin.  Large 
strong  slates  are  to  be  preferred,  as  being  more  impervious  to  the  weather  and  more 
durable,  and  they  require  few  rafters.  A  lath  and  plaster  ceiling  below  the  slates,  either 
plain  or  covered,  will  be  necessary  for  warmth. 

6881.  The  floors  of  ordinary  dairies  are  usually  paved  with  brick  or  tiles  ;  but  neither 
of  these  can  be  recommended ;  for  they  are  never  so  level,  nor  the  joints  so  close,  but 
that  the  spilled  millc  will  lodge  there,  creating  an  unpleasant  odour.  Brick  and  tile  also 
absorb  much  wet,  and  being  long  in  drying  cause  a  chill  in  winter  that  gives  rise  to 
dampness  and  mouldiness  ;  large  smooth  slabs  of  paving-stone  are  much  better.  Lately 
slate  has  been  satisfactorily  introduced  for  this  purpose  ;  it  is  sawed  into  plates  three  feet 
square  and  half  an  inch  thick,  at  5c?.  per  foot  superficial,  7|<i.  per  J  thick,  and  \Qd.  for  1 
inch  thick,  by  North  and  Co.,  at  the  London  Docks.  The  slates  are  laid  in  a  bed  of 
mortar,  or  what  is  better,  having  a  layer  of  concrete  four  inches  thick  under  the  mortar. 
This  slate  has  been  found  to  be  even  stronger  than  stone.  The  floor  should  have  a  fall  to 
a  trap  drain  in  the  corner.  It  appears  from  experiments  of  the  Bishop  of  LlandafiF,  that 
slate  absorbs  only  ̂ Jj  part  of  its  weight,  whereas  tile  absorbs  \,  and  the  slate  when  exposed 
to  a  temperature  of  60°  was  dry  in  a  quarter  of  an  hour,  while  the  tile  had  not  lost  all 
its  moisture  in  six  days.  For  an  ornamented  dairy,  tiles  to  imitate  mosaic  may  be 
employed. 

6882.  The  sides  of  the  interior  should  be  plastered  or  stuccoed  ;  but  if  they  are  lined 
for  three  feet  above  the  shelves  with  glazed  Dutch  or  white  tiles,  it  will  have  an  agree- 

able effect. 
6883.  The  windows  should  be  double,  but  made  to  open,  with  lattices  covered  with 

wire-gauze  to  prevent  the  entry  of  flies,  and  with  double  shutters  of  wood  to  guard  more 
perfectly  against  severe  cold  in  winter. 

6884.  The  shelves  may  be  of  flag-stone,  marble,  wood  covered  with  lead,  or  slate.  The 
latter  appears  to  be  the  best  material.  The  proper  thickness  for  slate  shelves  is  one 
inch,  which  costs  Is.  2d.  per  foot  superficial,  without  fixing,  and  if  polished  Is.  Gd.  per 
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foot.  The  brackets  to  support  them  may  also  be  of  slate  four  inches  deep  and  two  inches 
thick,  fixed  edgeways,  with  one  end  let  into  the  wall,  or  they  may  be  of  iron.  A  large 
table  in  the  centre  will  be  found  useful. 

6885.  Ventilation  will  be  best  obtained  by  means  of  an  aperture  in  the  roof,  through 
which  a  funnel  may  be  carried  from  the  milk-room,  having  a  regulator. 

6886.  A  cmnplete  dairy  should  consist  of  several  apartments,  depending  upon  whether 
butter  only,  or  both  butter  and  cheese  are  to  be  made.  It  should  have  an  apartment 
to  keep  the  milk  in  while  it  is  throwing  up  the  cream,  a  room  to  serve  as  a  dairy- 
scullery,  and  a  third  for  churning :  cheese  may  be  made,  perhaps,  in  the  last,  but  if 
there  is  much  of  it,  or  if  more  convenience  be  desirable,  a  fourth  room  may  be  devoted  to 
cheese-making. 

6887.  Abundance  of  good  water  is  essential  to  a  dairy :  if  a  well  can  be  had  adjoining,  it 
will  be  very  desirable  ;  if  not,  there  should  be  a  cistern  conveniently  placed,  and  well 
supplied  ;  likewise  proper  drains  should  be  made  for  carrying  off  the  water. 

6888.  A  dairy  for  a  private  family  may  be  constructed  according  to  the  plan,  fg.  900. 
a,  is  the  milk-room ;  b,  the  dairy-scullery 

^■^.900, with  a  copper  fixed  in  the  corner,  and  a 
pump  communicating  with  a  well,  or 
having  a  cistern  for  water  ;  the  outer  door 
opens  into  a  covered  place  to  hold  the 
vessels  that  are  drying,  c,  is  the  room  for 
churning  butter,  and  also  for  making 
cheese,  having  its  copper,  cheese-press, 
various  vessels,  shelves,  &c.  These  two 
rooms  are  separated  by  passages  froni  the 
milk-room,  d,  e,  which  is  thus  kept  more 

cool  and  quiet,  the  entrance  being  into  one  of  the  passages  without  going  into  either 
of  these  rooms.  Space  may  be  found  in  the  ends  of  these  passages  for  keeping  butter, 
which  will  be  then  accessible  without  going  into  any  of  the  rooms ;  and  a  room  for 
keeping  cheese  at  a  distance  from  the  butter  may  be  placed  over  that  for  making  it. 
Before  and  behind  the  milk-room  may  be  verandas  efiectuaUy  to  screen  the  walls  from 
the  sun,  as  well  as  for  ornament.  The  plan  is  the  only  thing  necessary  to  be  given  here, 
for  the  elevation  may  be  of  various  designs,  according  to  the  taste  of  the  architect  or 
builder.  Nor  will  it  be  necessary  to  give  plans  for  a  dairy  on  a  smaller  scale,  or  a  more 
extensive  one  which  may  require  the  talents  of  an  architectural  designer.  It  is  sufficient 
if  we  point  out  the  principles  upon  which  they  should  be  constructed. 

6889.  A  dairy-room  is  sometimes  an  elegandy  ornamented  apartment,  and  much  taste 
has  been  employed  in  fitting  them  up,  with  a  fountain  playing  up  in  the  centre  which  has 

the  effect  of  keeping  the  air  cool.  A  "thermometer  should  be  kept  in  the  room,  and  the 
temperature  should  range  from  48°  to  55° ;  if  it  falls  too  low,  the  heat  should  be  raised 
by  some  artificial  means.  When  there  is  much  mUk,  its  warmth  as  just  drawn  from  the 
cows  will  raise  the  temperature  a  little.  It  has  been  suggested  by  Mr.  Young,  that  there 
should  be  a  trough  passing  through  the  wall  of  the  dairy  of  sufficient  dimensions  to  admit 
of  pouring  the  mUk  from  the  pails  with  safety,  having  a  hair-sieve  so  placed  as  that  the 
whole  of  the  milk  may  pass  through  it  before  being  conveyed  to  the  cooling  pans,  as  by 
this  simple  contrivance,  the  necessity  of  boys  or  others  with  dirty  shoes  entering  the 
dairy-house  is  prevented. 

6890.  The  utensils  of  the  dairy  are  pails  for  milking  into ;  sieves  of  hair-cloth  for 
passing  the  milk  through  to  free  it  from  hairs  or  other  impurities,  sometimes  silver  wire 
cloth  is  used  for  this  purpose ;  milk  dishes,  or  coolers  for  holding  the  milk  whUe  it  is 
throwing  up  its  cream  ;  a  cream  knife  of  ivory  for  separating,  and  dishes  of  marble  or  of 
tin  for  removing  the  cream,  with  holes  in  the  bottom  to  let  the  milk  run  off ;  bowls  or 
barrels  for  holding  it ;  chums  for  making  butter ;  scales,  butter-prints,  and  boards  for 
weighing,  measuring,  and  ornamenting  it ;  tubs  for  hot  and  cold  water  for  washing  the 
various  vessels,  and  a  portable  rack  for  drying  them  on  in  the  open  air. 

6891.  Milk  coolers  are  the  shallow  vessels  to  put  the  milk  in  after  it  is  drawn  from  the 
cow,  that  the  cream  may  be  thrown  up.  They  are  generally  made  of  wood,  and  maple 
tree  is  preferred  from  its  lightness  and  cleanliness  of  appearance  ;  the  best  milk-pails 
are  made  of  the  same.  The  only  objection  to  wood  is  the  great  trouble  that  is  required 
to  keep  it  perfectly  clean,  and  it  wears  rough.  Metals  have  been  tried,  as  lead  and  zinc; 
but  these,  the  former  in  particular,  being  poisonous  when  dissolved,  as  they  are  apt  to  be 
when  the  milk  becomes  acid,  should  be  banished  from  the  dairy.  It  has  been  said  that 
zinc  will  cause  the  milk  to  throw  up  more  cream,  but  this  is  an  error.  Tin  plate  is  safe, 
but  rusts  except  it  be  kept  very  dry,  and  cast-iron  tinned  inside  is  heavy  though  durable. 
The  brittleness  of  earthenware  in  general  is  an  objection  ;  and  common  ware,  being 
covered  with  a  glaze  in  which  lead  forms  an  ingredient,  is  thought  to  be  improper,  since 
the  milk,  when  it  becomes  acid,  may  act  upon  the  lead  in  the  glaze.   Earthenware  coolers 
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glazed  with  salt,  were  such  made,  Tvould  be  free  from  this  objection,  as  also  -n'ould  be 
porcelain  ;  but  the  latter  is  far  too  expensive  for  common  use.  Slate  is  sometimes  formed 
into  coolers,  and  answers  very  well,  except  that  the  cement  at  the  angles  is  apt  to  give 
way  sometimes. 

6892.  77(6  i7iost  perfect  cleanliness  is  essential  in  every  operation  of  the  dairy.  All  the 
vessels  in  which  milk  is  put,  as  well  as  the  cheese,  must  be  scalded,  scrubbed,  and  rinsed, 
and  dried  every  time  they  are  used.  If  any  vessel  is  neglected  and  tainted  with  soured 
milk,  it  acts  as  a  lemon  upon  milk  put  into  it,  and  this  is  sometimes  difficult  to  remove, 
and  perhaps  may  require  boiling  with  a  little  potash  or  soda,  and  washing  very  well 
afterwards  in  hot  water,  that  none  of  the  alkali  may  remain  to  give  a  disagreeable  taste. 
Some  recommend  soap  instead  of  alkali,  as  it  leaves  no  taste  behind.  Dairy-maids  should 
be  extremely  clean  in  their  persons  and  dress,  and  should  never  enter  the  milk-room 
■with  a  dirty  apron  covered  with  hairs  from  the  cow-house. 

6893.  The  management  of  a  dairy  should  be  conducted  with  the  greatest  regularity,  and 
every  operation  should  be  performed  at  the  proper  time.  It  has  been  observed  that 
hastening  or  delaying  any  of  these  will  cause  butter  or  cheese  to  be  of  an  inferior  quality, 
even  from  milk,  that,  under  other  circumstances,  would  have  produced  the  best. 

CHAP.  rv. 

THE  MAKING  OF  BUTTER. 

G894.  The  chemical  principles  of  milk  and  butter,  as  well  as  the  varieties  of  each,  have 
been  explained  in  Book  VII.  Chap  IV.,  and  to  that  we  refer  the  reader  ;  we  propose  now 
to  give  the  details  of  the  usual  method  of  making  butter. 

689.').  Butter  is  made  either  from  the  cream  alone  or  from  the  milk  unskimmed.  When 
quantity  rather  than  quality  is  desired,  the  latter  method  is  practised,  but  the  former  fur- 

nishes the  best  butter. 
6896.  Wlien  butter  is  to  be  made  from  tfte  cream  alone  the  milk  is  skimmed  two  or  three 

times  till  it  will  yield  no  more  cream,  and  the  barrel  or  other  deep  vessel  into  which  it  is 
put  should  have  a  spigot  with  a  piece  of  close  silver-wire  gauze  over  the  aperture  on  the 
inside  for  drawing  off,  from  time  to  time,  any  thin  serous  part  of  the  milk  which  may 
happen  to  be  there,  for,  if  that  be  suffered  to  remain,  it  would  act  upon  the  cream  and 
injure  the  quality  of  the  butter.  It  does  not  appear  to  have  been  determined  exactly  how 
long  the  cream  should  be  kept  before  it  is  churned,  but  from  three  to  six  days  is  the 
usual  time,  which,  however,  varies  among  persons  who  make  good  butter,  being,  in  a 
great  measure,  regulated  by  convenience.  Many  people  imagine  that  no  butter  is  of  good 
quality  except  what  is  made  from  fresh  cream ;  but  this  is  an  error,  for  the  formation  of 
butter  only  takes  place  after  the  cream  has  acquired  a  certain  degree  of  acidity,  and  no 
butter,  of  even  tolerable  quality,  can  be  obtained  from  cream  that  is  not  more  than  one 

day  old.  The  cream  from  every  milking  should,  however,  be  kept  apart  untU  it  becomes 
sour,  and  not  be  mixed  up  with  sweet  cream,  at  least  not  until  the  moment  of  churning, 
for  the  mixture  occasions  a  fermentation  which,  though  partly  prevented  by  the  churning, 

is  liable  to  dispose  the  cream  to  become  a  little  putrid.  'VATien,  however,  the  cows  have been  fed  on  roots,  the  sooner  the  cream  is  churned  the  better.  The  best  butter  is  made 
from  the  cream  skimmed  off  the  first  time,  and  the  second  skimming  will  make  an  in- 

ferior butter. 

The  practice  of  putting  the  milk  of  all  the  cows  into  one  vessel,  there  to  remam  till 
the  whole  milking  be  finished,  is  injudicious,  not  only  on  account  of  the  bad  effect  of 

agitation  and  cooling,  but  because  it  prevents  the  distinguishing  of  the  best  from  the 
worst  cow's  milk,  and  using  them  separately  where  it  is  desirable. 

6897.  Particular  attention  should  be  paid  to  the  temperature  in  which  the  milk  is  kept 

while  it  is  tJiroiuing  up  the  cream.  It  is  found  by  experience  tiiat  if  the  heat  be  too  great, 
the  milk  is  apt  to  coagulate  suddenly  with  little  separation  of  the  cream,  and  it  becomes 

sour  so  rapidly  as  to  injure  every  operation,  while,  on  the  contrary,  when  the  milk  is  kept 
in  a  low  temperature,  the  cream  separates  in  a  very  slow  manner  and  with  difficulty, 

acquiring  a  disagreeable  bitter  taste,  the  butter  being  scarcely  able  to  come  at  all,  and. 
when  obtained,  is  small  in  quantity,  and  poor  in  taste.  If  the  cold  should  ever  become 

too  great  in  the  winter  season  this  may  he  remedied  by  artificial  means ;  among  the 
simplest  of  which  is  introducing  a  barrel  of  hot  water  closely  bunged  up,  and  placing  it 
on  the  floor  of  the  milk  house,  where  it  cools,  giving  out  its  heat  very  gradually  ;  or  hot 

bricks  may  be  laid  down  for  the  same  purpose ;  a  chafing-dish  with  burning  embers  is 
objectionable,  as  the  air  generated  by  charcoal  is  apt  to  prove  injurious  to  the  milk. 
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6S98.  TF7(en  butler  is  made  from  whole  milk,  the  process,  as  followed  at  Glasgow  and 
described  by  Mr.  Aiton,  is  as  follows.  The  milk,  as  drawn  from  the  cow,  is  placed  in 
the  coolers  until  the  cream  has  risen,  and  it  is  emptied,  before  it  has  acquired  any  acidity, 
into  a  well-scalded  vat  of  size  sufficient  to  contain  the  whole  of  the  milking,  or,  perhaps, 
of  two  milkings.  The  whole  must  now  sour  before  it  is  churned  ;  in  souring  it  becomes 
thick,  or,  as  it  is  called,  lappered,  which  will  require  a  few  days.  Cai-e  must  be  taken 
not  to  break  the  curd  or  lapper  of  the  soured  milk  before  it  is  put  into  the  churn. 

6899.  Of  churns  there  are  several  kinds.    The  plunge  chum,  a,  fig.  901.,  is  that  which 

is  most  commonly  in  use,  and  is  very  ancient.  The  cream  or  milk  being  put  in,  and  the 
top  put  on,  the  churning  is  performed  by  means  of  a  long  handle  passing  through  a  hole 
in  the  top,  and  furnished  at  the  lower  end  with  a  perforated  circle  of  wood,  which  agitates 
the  milk  by  being  moved  up  and  down  by  the  dairy-maid.  This  method  is  the  most 
effective  for  the  purpose,  but  is  very  laborious  in  its  operation.  Mere  agitation  of  milk 
in  a  close  vessel,  a  large  glass  bottle  for  instance,  continued  for  a  sufficient  time,  will  pro- 

duce butter,  but  not  of  the  best  quality  if  the  agitation  be  not  given  with  a  degree  of 
regularity.  It  requires  some  skill  to  churn  properly  with  the  common  plunge-churn  :  a 
few  irregular  strokes  have  been  known  to  injure  the  butter.  When  once  begun  the 
churning  must  proceed  regularly.  The  best  time  for  churning  in  the  summer  is  early  in 
the  morning  before  the  sun  gets  much  power.  To  obviate  the  difficulty  and  fatigue  of 
working  this  chum  another  mode  is  sometimes  employed,  as  shown  in  b,fig.  901. ;  in  this 

the  plunge  staff  is  moved  up  and  down  by  a  lever  worked  by  hand,  and,  by  means  of  a 
crank,  motion  is  given  to  a  fly-wheel.  In  very  large  dairies  this  method  is  extended  by 
causing  the  levers  to  be  worked  by  a  horse.  In  the  Lancashire  churn,  c,  fig.  902.,  the 
barrel  is  upright,  and  the  axis,  with  its  beaters  within,  is  turned  by  a  cord  passing  round, 
the  two  ends  of  which  are  fixed  to  a  pair  of  levers  or  treddles  worked  by  the  feet  of  a 
person  standing  upon  them,  the  motion  being  given  by  alternately  pressing  first  one  and 
then  the  other. 

6900.  The  common  barrel-churn,  (I,  fig.  902.,  is  turned  round  by  an  axis  and  winch,  to 
which  is  attached  a  fly-wheel,  the  barrel  lying  horizontally  ;  on  the  inside  are  perforated 
beaters,  and  there  is  a  square  aperture  on  the  side  for  having  access  to  put  in  the  milk 
and  take  out  the  butter  ;  this  is  securely  closed  by  an  iron  fastening.  One  advantage  of 
the  barrel-churn  is  that  it  requires  no  skill  to  work  it. 

e,fig.  902.,  is  a  construction  of  the  barrel-churn  by  which  it  can  be  worked  by  the 
action  of  a  lever  instead  of  a  winch,  a  crank  connected  with  the  lever  giving  the  rotatory 
motion.    Several  other  contrivances  for  churning  have  been  invented,  but  the  above  may 
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sufficiently  serve  as  examples.  We  may  observe  that  an  oTijection  to  the  barrel-chum  is 
the  difficulty  of  cleaning  the  inside,  from  the  smallness  of  the  aperture. 

6901.  The  operation  of  churning,  whether  it  be  cream  or  whole  milk,  is  performed  in 
the  same  manner;  but  the  latter,  being  so  much  larger  in  quantity,  the  process  is  more 

laborious,  and  requires  more  time.  From  two  to  three  hours'  churning  are  necessary  in making  butter  from  milk,  whereas  an  hour  and  a  half  is  sufficient  with  cream.  The  best 
temperature  for  churning  butter  from  cream  has  been  very  satisfactorily  determined  by 
a  number  of  experiments  sanctioned  by  the  Highland  Society  of  Scotland,  and  published 
in  their  Transactions.  From  these  experiments  it  is  concluded  that  the  most  proper 
temperature  at  which  to  commence  the  operation  is  from  50°  to  55°,  and  that  at  no  time 
ought  it  to  exceed  65° ;  while,  on  the  contrary,  if  at  any  time  the  cream  should  be  under 
50°,  the  labour  will  be  much  increased  without  any  advantage  being  obtained,  and  a 
temperature  of  a  higher  rate  than  65°  will  be  injurious  as  well  to  the  quantity  as  quality 
of  the  butter.  But  milk  and  cream,  when  churned  together,  require  a  liigher  tempera- 

ture, which,  it  is  generally  thought,  must  be  equal  to  70°  or  75°  before  butter  can  be 
obtained,  and  the  common  practice  is  for  one  person  to  pour  in  a  small  quantit3-  of  warm 
water  gradually  while  another  is  churning.  A  thermometer  here,  it  is  evident,  would  be 
very  useful,  but  the  only  one  the  dairy-maid  knows  is  her  fingers,  and  she  is  usually 
correct.  It  is  necessary  to  observe  that  all  churns  should  be  well  washed  out  and  scalded 
immediately  after  the  butter  is  taken  out,  and  that  buttermilk  should  never  be  suffered 
to  remain  in  them.  The  churn  should  be  scalded  in  the  inside  with  hot  water  before  the 
cream  is  put  in  to  prevent  the  butter  from  clinging  to  it.  Should  the  butter  stick  to  the 
churn,  which  it  is  apt  to  do  in  warm  weather,  pour  in  a  little  cold  water  to  solidify  it. 

6902.  As  soon  as  the  butter  is  made  it  must  be  separated  from  the  buttermilk  and  put 
into  a  clean  wooden  dish,  the  inside  of  which  should  be  well  rubbed  with  salt  to  prevent 
the  butter  from  adhering  to  it.  The  butter  must  now  be  pressed  to  get  out  all  the  milk 
that  may  be  lodged  in  the  cavities  of  the  mass.  In  this  operation  some  persons  throw 
the  butter  into  cold  water,  or  pour  water  on  it,  to  assist  in  separating  the  milk,  but  this 
should  never  be  done,  as  it  injures  materially  the  quality  of  the  butter.  It  should  only 
be  well  worked  with  the  hand,  or,  what  is  much  better,  with  a  flat  wooden  ladle  or 
skimming-dish  having  a  short  handle.  A  considerable  degree  of  dexterity  as  well  as 
strength  is  requisite  in  effecting  completely  the  extraction  of  all  the  moisture,  and  in 
some  places  it  is  the  practice  to  beat  the  butter  with  two  flat  pieces  of  board,  but  it  must 
not  be  too  much  kneaded,  or  it  will  become  tough  and  gluey.  A  small  quantity  of  salt 
is  usually  added,  though  some  prefer  it  entirely  without  salt ;  this  is  matter  of  taste. 

6903.  In  the  summer  season,  while  the  cows  are  fed  on  grass,  it  is  not  requisite  to  give 
butter  any  factitious  colour;  but  in  the  winter  and  spring  months  it  is  common  with 
dairy  people  to  alter  that  tallowy  appearance  which  is  natural  to  butter  at  these  seasons  : 
this  is  effected  by  means  of  a  little  arnotto,  which,  after  being  reduced  to  as  fine  a  powder 
as  possible,  is  incorporated  with  the  cream  before  it  is  put  into  the  churn.  In  Devonshire 
they  sometimes  make  butter  from  clouted  cream,  which,  they  think,  gives  a  superior 
butter.    For  the  manner  of  making  clouted  cream  see  Book  VII.  Chap.  IV. 

6904.  Butter  is  made  up,  before  it  is  sent  into  the  house  or  to  table,  in  various  forms, 
sometimes  into  rolls  or  cylinders  six  or  eight  inches  long  and  from  an  inch  to  two  inches 
in  diameter,  or  into  round  pats  stamped  by  butter  moulds.  When  butter  is  too  soft  for 
the  latter  purpose  it  may  be  put  into  small  wooden  vessels,  which  may  be  allowed  to 
swim  in  a  tub  or  cistern  of  cold  water ;  or,  what  is  better,  they  may  be  set  in  an  ice- 

house for  an  hour  or  two,  or  the  water  in  which  the  small  floats  are  set  may  be  iced;  but 
on  no  account  should  water  be  allowed  to  touch  the  butter  in  making  it  up.  When  formed 
into  the  desired  shapes  they  may  be  kept  in  a  cool  place  till  wanted. 

6905.  The  salting  and  curing  of  butter  have  been  already  treated  of  in  Book  X.  Sect.  IX. 
"  On  the  Preservation  of  Food." 

CHAP.  V. 

THE  MAKING  OF  CHEESE. 

6906.  The  chemical  nature  of  cheese,  and  of  the  coagulation  of  milk  by  which  it  is 
formed,  have  been  already  treated  of  in  Book  VII.  Chap.  IV.  Sect.  III.,  to  which  we  refer 
the  reader ;  and  we  proceed  to  the  practical  directions  for  making  it. 

6907.  In  the  preparation  of  cheese  several  circumstances  must  be  considered:  snch  as 
the  season  of  the  year — the  milking,  as  well  as  the  cattle  furnishing  the  milk,  and  their 

feeding— the  method  of  preparing  the  rennet  and  colouring— the  mode  of  breaking  the 
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1  curd— the  management  of  the  cheese  in  the  press — and  its  treatment  afterwards  in  the 
I  cheese-room.    The  goodness  of  cheese  depends  more  or  less  upon  all  these,  but  most  of 
;  all,  perhaps,  on  the  mode  of  making  :  for  although  it  is  generally  considered  necessary,  in 
.  order  to  make  the  best  cheese,  to  use  new  milk  that  has  not  been  skimmed,  yet  some  of 
the  best  cheese  in  Europe,  as  that  of  Parmesan,  is  said  to  be  made  from  skimmed  milk. 
The  processes  in  different  parts  of  England  likewise  differ  somewhat,  and  hence  the 
various  kinds  of  our  cheese ;  but  the  general  principles  and  mode  of  manufacture  are 
nearly  as  follows,  being  the  mode  usually  adopted  in  Cheshire,  as  described  by  Holland. 

6908.  The  utensils  requisite  for  making  cheese  are,  besides  the  usual  ones  for  holding  the 
milk  the  cheese-tub,  in  which  the  milk  is  coagulated  and  the  curd  broken — the  cheese- 
knife,  generally  a  thin  spatula  of  wood,  but  sometimes  of  iron,  used  for  the  purpose  of 
cutting  or  breaking  down  the  curd  while  in  the  cheese-tub  —  the  cheese-tongs,  or  ladder, 
being  a  wooden  frame  occasionally  placed  on  the  cheese-tub,  when  the  vat  is  set  on  it  in 
order  to  drain  the  whey  from  the  curd — the  vat,  a  strong  kind  of  wooden  hoop,  turned 
out  of  solid  elm,  with  a  loose  bottom,  which,  as  well  as  the  sides,  is  perforated  with 
holes  to  allow  the  whey  to  escape  while  the  cheese  is  pressing  ;  its  size  must  depend  upon 
that  of  the  cheese  to  be  made  —  the  cheese-cloth,  a  piece  of  thin  open  linen,  in  which  the 
cheese  is  placed  in  the  press — the  cheese  p7-ess,  a  power  obtained  by  a  weight,  screw,  or 
lever,  used  for  forcing  the  whey  out  of  the  curd  while  it  is  in  the  vat — cheese-boards, 
circular  pieces  of  wood  on  which  the  cheeses  are  put  in  the  cheese-room. 

6909.  The  proper  season  of  the  year  for  making  cheese  is  from  the  beginning  of  May  till 
the  close  of  September  ;  or,  in  favourable  seasons,  to  the  beginning  of  October.  Very  good 
cheese,  however,  may  be  made  in  winter,  provided  the  cows  are  well  fed. 

Previously  to  commencing  the  process  of  making  cheese,  besides  the  milk,  two  mate- 
rials must  be  ready  for  use — the  rennet  for  coagulating  the  milk,  and  the  substance  for 

colouring  the  cheese,  if  any  is  to  be  employed. 
6910.  The  substance  called  rennet,  generally  used  for  coagulating  or  turning  milk  to  curds 

and  whey,  is  made  from  the  stomach  of  a  calf  preserved  by  means  of  salt.  To  understand 
its  operation,  we  may  observe  that  it  is  the  nature  of  the  gastric  juice  secreted  in  the 
stomach  of  all  animals  to  coagulate  the  milk  taken  into  it,  as  is  well  known  to  those 
accustomed  to  children.  The  prepared  stomach  of  ruminating  animals  is  found  best  for 
this  purpose,  and  that  of  a  young  calf  that  has  been  killed  before  the  digestion  is  per- 

fected is  generally  preferred  for  rennet.  This  preparation  is  made  in  diflFerent  ways  in 
different  districts ;  but  the  following  method,  used  in  Gloucestershire,  according  to 

Mr.  Marshall,  is  one  of  the  best: — "Take  a  calf's  bag,  maw,  or  stomach,  and,  having 
taken  out  the  curd  contained  therein,  wash  it  clean,  and  salt  it  thoroughly  inside  and  out, 
leaving  a  white  coat  of  salt  over  every  part  of  it.  Put  it  into  an  earthen  jar,  or  other 
vessel,  and  let  it  stand  three  or  four  days,  in  which  time  it  will  have  formed  the  salt  and 
its  own  natural  juice  into  a  pickle.  Take  it  now  out  of  the  jar,  hang  it  up  for  two  or 
three  days,  and  let  the  pickle  drain  from  it.  Re-salt  it,  plunge  it  again  in  ajar ;  cover  it 
tight  down  with  a  paper  pierced  full  of  holes  by  a  large  pin,  and  in  this  state  it  ought  to 
remain  twelve  months.  It  may  be  used,  however,  a  few  days  after  it  has  received  a 
second  salting ;  but  it  will  not  be  so  strong  as  if  kept  a  longer  time." 

6911.  When  wanted  for  use,  the  rennet  so  prepared  is  soaked  in  water,  to  which  some  add 
a  little  lemon  and  cloves,  or  an  infusion  of  sweet-briar  and  dog-rose,  to  do  away  any 
disagreeable  smell,  and  give  an  agreeable  flavour.  The  strength  of  the  liquid  will  of 
course  be  increased  in  proportion  to  the  length  of  time  the  bag  remains  in  it,  and  there- 

fore the  quantity  to  be  used  for  turning  the  milk  cannot  be  stated  in  any  exact  portion, 
but  must  be  ascertained  by  practice  :  on  an  average,  we  might  say  that  half  a  pint  of  the 
liquid  will  be  sufficient  to  turn  fifty  gallons  of  milk. 

As  the  account  by  Mr.  Alton  of  the  mode  of  preparing  the  rennet  in  Ayrshire  is  considerably  different, 
though  successful,  we  shall  describe  it  also.  He  observes,  that  "  so  far  from  washing  away  the  curdy  matter or  chyle  found  in  the  stomacli  of  the  calf,  it  is  carefully  preserved  ;  for  this  chyle  is  formed  by  a  mixture  of 
the  gastric  juice  of  the  calf  with  its  food,  and,  the  gastric  juice  being  the  coagulating  power,  the  rennet  will 
be  stronger  for  retaining  it :  indeed,  pains  are  taken,  before  the  calf  js  killed,  to  have  as  much  as  possible  by 
giving  it  milk.  Accordingly  in  preparing  the  bag  or  maw,  as  soon  as  it  is  tiken  from  the  carcase  of  the  calf. 
Its  contents  are  examined,  and  any  straws  or  indigested  food  that  may  happen  to  be  there  arc  thrown  away, 
but  no  part  of  the  ch^le  is  suffered  to  be  lost.  Two  handfuls  of  salt,  at  least,  are  put  into  the  bag  and  upon 
its  outside  ;  after  which  it  is  rolled  up  in  salt,  and  hung  near  a  (ire  till  it  is  well  dried  :  and  it  is  understood 
that  it  is  improved  by  h.inging  a  year.  When  rennet  is  w.mted  for  making  cheese,  the  bag  with  its  contents 
Is  cut  small,  .and  put  into  a  jar  with  a  handful  or  two  of  salt ;  and  a  qu<antity  cither  of  soft  water  that  has  been 
boiled,  and  cooled  to  G^°,  or  of  new  whey  taken  off  the  curd,  is  put  upon  the  bag  in  the  jar.  The  quantity  of 
water  used  must  vary  according  to  the  kuid  of  calf ;  if  that  has  been  newly  dropped  and  not  fed,  three  Knglisli 
pints  will  be  enough  :  but  If  it  has  been  fed  four  or  five  weeks,  a  couple  of  quarts  may  be  put  upon  the  bag  to 
tnash,  the  older  calf  furnishing  most  gastric  juice.  After  the  infusion  has  remained  in  the  jar  from  two  to 
three  days  the  liquid  is  drawn  off,  and  an  English  pint  more  of  water  or  whey  put  upon  the  b.ag  in  the  jar; 
and  that,  after  standing  in  a  mash  one  or  two  d.ays,  is  also  drawn  off,  and,  with  the  first  infusion,  strained  ; 
the  whole  is  then  put  ifp  in  bottles  for  use  as  rennet,  and  the  bag  is  thrown  .iway  and  not  used  for  the  milk. 
The  liquid  may  be  employed  immediately,  and  will  keep  for  many  months.  A  table-spoonful  of  rennet 
«o  prepared  will  be  sufficient  for  thirty  gallons  of  milk :  but  its  great  superiority  over  the  English  is,  that  it 
will  coagulate  the  milk  In  five  or  ten  minutes,  whereas  the  latter  requires  from  one  to  three  hours  to  form 
the  curd.  No  harsh  taste  is  communicated  to  the  cheese,  if  suUicient  care  bo  taken  in  preparing  rennet  In 
this  way." 
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6912.  In  a  case  of  emergency  \t  is  said  that  a  decoction  of  the  yellow  flowers  of  the  herb 
called  "  cheese  rennet,"  or  "  yellow  lady's  bed-straw,"  which  blossoms  in  July  and August,  will  answer  instead  of  rennet.  The  stomachs  of  lambs  and  pigs  will  likewise 
coagulate,  but  not  nearly  so  well  as  those  of  the  calf. 

6913.  In  Holland,  instead  of  rennet,  they  use  a  small  quantity  of  muriatic  acid  for  turn- 
ing mUk  ;  and  it  is  said  that  it  is  the  use  of  this  that  gives  to  Dutch  cheese  its  peculiar 

pungent  flavour. 
6914.  Colouring  cheese  is  with  us  a  very  general  custom.  Cheese  properly  manu- 

factured from  good  milk,  and  at  the  proper  season  of  the  year,  is  always  of  a  yellow  cast ; 
and  hence  the  idea  of  excellence  is  attached  to  what  is  of  that  colour ;  and,  when  made  for 
sale,  it  is  always  more  or  less  coloured  by  artificial  means.  Turmeric,  marigolds,  and 
other  materials  were  formerly  used  for  this  purpose  ;  but  these  have  given  way  to  Spanish 
arnotto,  which  is  a  preparation  from  the  red  pulp  that  covers  the  seeds  of  an  American 
tree,  the  arnotto  tree  (^Bixa  orellana.  Linn.).  This  pulp  is  mixed  in  hot  water,  and,  when 
allowed  to  subside,  it  is  made  into  balls  and  dried.  The  usual  manner  of  applying  the 
arnotto  is  to  dip  a  piece  of  the  requisite  weight  in  a  bowl  of  milk,  and  rub  it  on  a  smooth 
stone  until  the  milk  assumes  a  deep  red  colour.  This  infusion  without  the  sediment, 
which  is  separated  by  standing  a  little,  is  to  be  added  to  the  milk  of  which  cheese  is 
intended  to  be  made,  in  such  quantity  as  will  impart  to  the  whole  a  bright  orange  colour, 
which  will  become  the  deeper  in  proportion  to  the  age  of  the  cheese.  The  addition  of  the 
arnotto  in  no  way  afiects  the  taste  or  smell. 

6915.  The  milk  intended  for  making  cheese  should  be  carefully  passed  through  the  sieve 
placed  on  the  ladder  over  the  cheese-tub,  and,  for  the  very  best  cheese,  that  produced 
at  a  single  milking  is  preferable  :  when  it  is  brought  in  wai'm  from  the  cow  it  is  easily 
turned  by  the  rennet :  if  the  warm  milk  of  one  milking  be  mixed  with  that  of  an  earlier 
one,  the  whole  will  take  longer  timg  to  turn. 

6916.  The  degree  of  heat  of  the  milk  most  favourable  for  coagulation  by  rennet  is  from  85° 
to  90°,  the  natural  heat  at  which  it  is  drawn  from  the  cow  :  if  it  is  below  85°,  the  milk 
must  be  brought  to  that  degree  by  some  means.  Some  warm  it  over  the  fire,  which  is 
liable  to  burn  or  smoke  it ;  others  immerse  the  lower  part  of  a  vessel  containing  a  portion 
of  it  into  the  copper  of  hot  water,  and  mix  this  with  the  rest  till  the  required  temperature 
is  obtained  :  and  another  method  is  to  add  some  boiling  water  to  the  milk,  to  bring  it  to 
the  required  temperature,  which  is  said  to  accelerate  the  coagulation.  K  the  milk  be  not 
warm  enough  when  the  rennet  is  put  into  it,  the  curd  will  be  tender,  the  cheese  will 
never  be  firm,  and  will  bulge  out  at  the  sides ;  and,  if  too  hot,  it  will  cause  the  cheese 
to  swell  or  "  heave,"  and  become  spongy,  hard,  di-y,  and  tasteless,  because  much  of  the 
richness  has  gone  ofi'  with  the  whey. 

In  hot  weather  the  milk  in  the  cows'  udders  is  liable  to  become  very  much  agitated  and 
heated  by  their  rimniug  about ;  and,  if  rennet  be  put  to  it  in  that  state,  the  curd,  instead 
of  coming  in  one  or  two  hours,  will  require  three,  four,  or  five  hours,  and  wiU  be  so 
spongy,  tough,  and  imperfect,  as  to  be  scarcely  capable  of  being  confined  in  the  press  or 
vat ;  and,  when  released  from  the  press,  it  will  heave  or  split,  and  be  good  for  little. 

Whenever,  therefore,  the  cows  are  discovered  to  be  in  this  state,  which  occurs  not  unfre- 
quently  dui-ing  hot  weather  where  cows  are  pastured  in  unsheltered  grounds,  or  where 
water  is  not  within  their  reach,  it  will  be  advisable  to  add  some  cold  spring  water  to  the 

milk  as  soon  as  it  is  brought  into  the  dairy,  until  it  arrives  at  the  proper  degree  of  heat 

6917.  To  effect  the  coagulation  of  the  milk,  or,  as  it  is  called,  to  set  the  curd,  the  milk  now 
in  the  tub  has  the  proper  quantity  of  rennet  and  colouring  added  to  it.  The  proportions  of 

these  can  only  be  regulated  by  experience  and  practice.  If  there  is  too  little  rennet,  the 
milk  will  not  turn  ;  if  too  much,  the  cheese  will  be  apt  to  heave,  as  well  as  be  rank  and 

strong  :  and  the  same  efi'ect  will  be  produced  if  the  rennet  has  been  made  with  bad  or  foul materials.  A  handful  or  two  of  salt  added  previously  to  mixing  the  rennet  will  promote 

the  coagulation.  The  proper  quantity  can  only  be  regulated  by  practice.  After  all  the 
materials  are  put  into  the  tub,  the  whole  is  well  stirred  together  ;  a  wooden  coyer  is  put 
on  the  tub,  and  over  that  a  woollen  cloth  is  thrown ;  during  the  process  the  milk  ought 
not  to  lose  more  than  five  or  seven  degrees  of  its  original  heat.  The  usual  time  of 

curdling  is  from  an  hour  to  two  hours,  during  which  time  it  is  to  be  frequently  exammed. 

If  the  dairy-woman  supposes  the  milk  to  have  been  accidentally  put  in  cooler  than  was 

intended,  or  that  its  coolness  is  the  cause  of  its  not  curdling,  hot  water  or  hot  milk  may 

be  poured  into  it,  or  hot  water  in  a  brass  pan  may  be  partially  immerged  in  it  to  raise  the 

temperature.  This  must,  however,  be  done  before  the  coagulation  commences,  for  the 
formin"-  of  the  curd  must  not  be  tampered  with.  If  it  has  been  set  together  too  hot,  the 

opposite  means  may  be  resorted  to :  but  the  more  general  practice  is  to  suff'er  the  process 

to  proceed,  hot  as  it  is,  until  the  first  quantity  of  whey  is  taken  off",  a  part  of  which,  being 
set  to  cool,  is  then  returned  into  the  tub  to  cool  the  curd.  Within  an  hour  and  a  half,  as 

already  mentioned,  if  all  goes  on  well,  the  coagulation  will  be  formed— a  point  which  i
s 

determined  by  gently  pressing  the  surface  with  the  back  of  the  hand,  in  which  test  expe- rience is  the  only  guide. 
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i        6918.  When  the  curd  is  sufficiently  ̂ zm,  the  usual  practice  is  to  cut  it  across -with  a 
I    1  knife  tlirough  to  the  bottom,  making  the  incisions  an  inch  apart,  and  again  crossways  and 
i      round  the  sides,  slowly  and  gently  in  the  same  manner,  for  the  purpose  of  causing  the 

■whey  to  rise  through,  that  the  curd  may  sink  to  the  bottom  with  more  ease.  After  a  short 
•  time,  having  taken  some  of  the  -whey  out,  the  cutting  is  repeated  until  the  curd  is  reduced 
•  to  very  small  pieces.  This  operation  may  require  half  or  three-quarters  of  an  hour.  The cheese-tub  is  then  covered  with  a  cloth,  and  is  allowed  to  remain  for  about  a  quarter  or 
half  an  hour  for  the  curd  to  subside  :  but,  previously,  some  break  the  curd  as  small  as 
possible  by  the  hand. 

6919.  To  separate  the  curd  from  the  whey,  part  of  the  latter  is  taken  off  with  a  skimmer ; 
tlie  bottom  of  the  tub  is  now  set  a  little  a-tilt,  the  curd  is  collected  to  the  upper  side  of  it, 
and  a  board  is  introduced  of  a  semicircular  form,  and  fitting  loosely  one-half  of  the  tub's 
bottom.  This  board  is  placed  on  the  curd,  and  a  60  lb.  weight  upon  it  to  press  out  the 
whey,  which,  draining  to  the  lower  side  of  the  tilted  tub,  is  ladled  out.  This  operation  of 
placing  the  curd  under  the  weighted  board  is  repeated  several  times  until  the  whole  of  the 
whey  is  drawn  off,  and  the  mass  of  curd  is  then  turned  upside  down  to  undergo  the  same 
pressure.  The  board  and  weight  being  removed,  the  curd  is  then  to  be  cut  into  pieces 
again,  and  pressed  both  by  the  weight  and  by  hand  as  long  as  any  whey  appears  to 
remain.  Great  attention  is  required  in  conducting  this  part  of  the  business.  If  the  whey  is 
of  a  slightly  greenish  colour,  it  is  a  proof  that  the  curd  has  been  properly  formed  ;  but  if  it 
be  white,  it  is  equally  certain  that  the  coagulation  has  been  imperfect,  and  that  the  cheese 
will  be  of  a  poor  flavour,  and  that  much  caseous  substance  has  been  lost  in  the  whey. 

6920.  The  next  process  is  to  transfer  the  curd  to  the  cheese-vat.  For  this  purpose  the  curd 
is  divided  into  two  or  three  portions  according  to  its  size,  and  one  is  put  into  a  pan  and 
broken  extremely  fine  ;  and  some  mix  a  handful  of  salt,  more  or  less,  with  it :  this  portion 
is  then  put  into  the  cheese-vat  placed  to  receive  it,  on  a  cheese-ladder  over  the  cheese- 
tub,  a  coarse  cloth  having  been  first  placed  over  the  vat :  the  other  portions  of  curd  are 
treated  in  the  same  manner,  and  added  to  the  last :  this  breaking  may  occupy  perhaps 
half  an  hour  if  the  cheese  is  large.  The  curd  in  its  broken  state  is  now  heaped  up  above 
the  vat  in  a  somewhat  conical  or  roundish  form  ;  and,  to  prevent  it  from  crumbling  down, 
two  or  three  women  turn  the  corners  of  the  cheese-cloth  over  it,  and  gently  press  the  curd 
together  with  their  hands,  until  it  adheres  so  much  that  a  board  can  be  placed  over  it, 
with  a  part  of  the  cloth  between  it  and  the  curd.  The  whole  is  then  put  under  a 
60  lb.  weight  or  into  a  press  :  and  at  the  same  time,  if  the  cheese  is  large,  it  is  the  prac- 

tice in  Cheshire,  but  nowhere  else,  to  stick  skewers  into  the  cone  and  into  the  middle  of 
the  curd  through  holes  in  the  sides  of  the  vat,  to  facilitate  the  escape  of  the  whey  when 
they  are  drawn  out.  These  skewers  are  frequently  shifted  to  fresh  places ;  and  this 
operation  of  breaking,  pressing,  and  skewering  is  repeated  if  thought  necessary,  the  oper- 

ation generally  lasting  about  two  or  three  hours. 
692 1.  The  newly-formed  cheese  is  next  taken  out  of  the  vat,  and  put  into  a  vessel  of  warmi 

or  hot  whey  for  an  hour  to  harden  its  skin.  On  taking  it  out  of  the  whey,  and  when  it 
j)as  become  cool,  it  is  wiped  with  a  clean,  dry,  fine  cloth,  and  again  put  into  the  vat.  As 
the  upper  surface  of  the  cheese  is  still  above  the  edge  of  the  vat,  this  upper  part  is  bound 
round  with  a  cheese-fillet,  or  has  a  hoop  put  round  it  over  the  cloth  that  covers  the  whole 
of  the  cheese,  to  preserve  its  shape,  and  the  cheese  is  again  submitted  to  the  press  for 
twelve  or  fourteen  hours,  when  it  is  well  skewered  as  before  :  if  the  press  stands  near  the 
wall,  one  half  only  can  be  skewered  at  a  time  ;  but  this  occasions  no  inconvenience,  as 
the  skewers  must  be  frequently  shifted,  there  being  numerous  holes  in  the  sides  of  the 
vat.  After  remaining  in  the  press  for  half  an  hour,  the  cheese  is  taken  out  and  turned  in 
the  vat  with  another  cheese-cloth  ;  and  in  this  manner  it  continues  in  the  press  for  forty- 
eight  hours,  being  turned  several  times,  and  the  skewers  having  been  lain  aside  for  the 
last  twelve  hours.  The  process  just  described  is  for  large  cheeses  ;  if  the  cheese  is  small 
or  thin  it  will  not  require  so  much  pressing  and  skewering  :  but,  in  cheese-making,  the 
perfect  extraction  of  the  whey  is  a  very  important  part  of  the  process,  for,  if  any  is  left, 
it  occasions  rankness  and  speedy  decay. 

6922.  The  cheese-press  is  of  various  constructions,  but  should  be  so  contrived  that  its 
force  be  proportioned  to  the  size  of  the  cheese.  Its  power  may  act  as  a  screw,  a  lever,  or 
a  dead  weight :  the  last  is  the  most  common  as  being  the  simplest,  a,  fig.  903.,  represents 
a  cheese-press  acting  by  a  weight,  consisting  of  a  block  of  stone  raised  by  a  screw,  and  fixed 
between  uprights  that  cause  it  to  press  level,  which  is  essential  to  proper  pressure. 
Instead  of  a  single  stone  some  have  a  box  raised  in  the  same  way,  but  filled  with  loose 
stones,  which  has  this  advantage,  that  the  weight  may  be  varied  at  pleasure,  b,  fig.  903., is  another  press  in  which  the  weight  is  raised  by  means  of  a  compound  lever.  Some  use a  heavy  stone  raised  and  lowered  by  a  tackle. 
^  692.3.  The  next  process  is  .lalliiig  the  cheese.  For  this  purpose,  in  Gloucestershire  and 

Cheshire,  it  is  taken  out  of  the  press,  and  placed  nearly  mid-deep  in  the  salting-tub  for 
three  days,  its  upper  surface  being  covered  all  over  with  salt ;  or,  instead  of  this,  some 
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rub  the  sides  and  edges  of  the  cheese  with  finely-powdered  salt.  The  salting  is  thus  per- 
formed after  the  cheese  is  made ;  but  in  Scotland  and  some  other  places  the  salt  is 

minutely  mixed  with  the  curd  previous  to  its  being  put  into  the  vat.  Both  practices 
appear  to  be  equally  successful ;  but  the  latter  is  least  troublesome,  and  occasions  less 
waste  of  salt.  Although  we  have  mentioned  three  days  for  salting,  this  must  depend 
upon  the  size  of  the  cheese  ;  and  the  time  must  be  varied  by  experience.  Too  much  salt 
is  unpleasant ;  and,  with  too  little,  the  cheese  will  not  keep.  The  cheeses,  after  being 
salted,  are  returned  to  the  vats  without  the  cloths  and  are  again  pressed.  It  is  then  to  be 
well  wiped,  and  dried  for  about  a  week. 

6924.  77ie  cheese,  being  at  last  completed,  is  now  to  be  placed  in  the  cheese-room.  This 
may  be  a  loft,  and  should  be  airy  and  dry it  should  be  fitted  up  with  proper  shelves  for 
the  cheese  ;  or,  if  on  a  small  scale,  a  cheese-rack  may  be  suspended  to  receive  them,  made 
to  lower  by  a  rope  and  winch.  The  cheese  should  be  turned  three  times  a  week  for  some 
time.  K  they  are  liable  to  a  kind  of  blistering,  called  heaving,  occasioned  by  a  slight 
fermentation  and  the  formation  of  air  in  the  interior,  the  latter  may  be  discharged  by 
pricking  them  pretty  deep  in  the  blistered  places,  and  removing  them  for  a  time  into  a 
cooler  situation.  A  preventive  is  to  rub  on  a  powder  sold  in  the  shops  under  the  name 
of  cheese  powder,  composed  of  nitre  and  bole  armeniac  :  this  is  put  on  before  the  salting, 
and  sometimes  proves  serviceable  ;  but,  if  too  much  be  applied,  it  gives  the  cheese  an  acid 
taste,  and  actually  increases  the  evil  it  was  intended  to  prevent.  The  cheese-room  must 
be  kept  of  a  certain  temperature  ;  too  great  warmth  will  make  the  cheese  sweat  and  lose 
their  oily  parts,  and  too  much  air  or  the  rays  of  the  sun  would  dry  them  too  fast,  and 
make  them  crack  :  a  medium  temperature  and  ventilation  is  best. 

6925.  The  difference  in  cheese,  not  only  of  different  countries,  but  of  different  districts 
in  the  same  country  is  very  remarkable,  and  is  not  yet  well  accounted  for,  nor  have 
sufficiently  numerous  and  accurate  experiments  been  made  to  determine  all  the  circum- 

stances that  are  most  favourable  to  its  manufactwe.  It  is  said  that  little  or  no  improve- 
ment has  been  made  of  late  in  the  manufacture  of  cheese. 

6926.  The  whey  formed  in  making  cheese  is  generally  employed  in  England  to  fatten 
pigs,  and  is  sometimes  conducted  by  leaden  pipes  into  an  underground  cistern  near  the 
pig-styes,  where  it  is  raised  by  a  pump  when  wanted.  In  some  places,  however,  they 
first  set  it  by  to  throw  up  a  sort  of  cream  from  which  they  make  whey  butter,  which  is 
much  inferior  to  milk  butter.  Others  put  the  whey  on  a  smart  fire,  and,  when  near 
boiling,  mix  it  with  a  quantity  of  buttermilk,  and  these  fleetings,  ovjlit  milk,  as  it  is  called, 
form  curds,  which  are  skimmed  off  so  long  as  they  arise,  and  are  used  as  agreeable  food. 

CHAP.  VI. 

POULTRY. 

6927.  Tlie  term  poultrt/  includes  the  common  fowl,  the  turkey,  goose,  duck,  guinea-fowl 
and  tame  pheasant.  Each  of  these  requires  peculiar  treatment,  which  we  must  describe 

separately.  In  Book  VII.  Chap.  V.,  "  On  Food,"  we  mentioned  the  peculiarities  of  these 
different  birds,  and  to  this  we  refer  the  reader ;  what  remains  to  be  treated  of  is  the 
manner  of  rearing  them. 

6928.  In  some  places,  a  poultry-house  is  built  large  enough  to  contain  all  these  animals, 
and  this  is  often  found  an  agreeable  as  well  as  useful  addition  to  a  mansion,  affording  an  op- 

portunity of  observing  their  habits.  Some  poultry-houses  have  been  fitted  up  on  a  consider- 
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i able  scale,  consisting  of  various  compartments,  each  species  of  bird  being  placed  in  cir- 
>  cumstances  suited  to  its  nature  and  habits ;  and  each  compartment,  besides,  including 

-separate  divisions  for  feeding,  roosting,  incubation,  and  rearing.  Among  the  most  exten- 
ssive  of  these  we  may  refer  to  that  at  Lord  Penrhyn's  at  Wilmington  in  Cheshire,  which 
cconsists  of  a  handsome  building  140  feet  in  length,  built  of  bricks  covered  with  closely 

j  jointed  slate,  pointed  and  sanded.  It  has  an  extensive  court  or  yard,  with  colonnades,  pavi- 
1  lions,  and  a  pond,  the  whole  being  kept  in  a  state  of  the  most  perfect  cleanliness  ;  others  have 

been  erected  at  Mr.  Wakefield's,  near  Liverpool,  at  Mr.  England's,  Aberdeen,  &e.  How 
:  much  of  the  excellences  of  these  first-rate  constructions  are  attainable  on  a  small  scale 
iwill  depend  upon  the  taste  of  the  owner,  and  other  circumstances  ;  but  although  a  small 
I  collection  may  be  kept  in  one  place,  yet  the  principle  of  separating  each  species  should 
mot  be  lost  sight  of,  and  it  will  be  found  proper  to  give  them  different  habitations, 
i  according  to  their  several  habits. 

Sect.  I. 

COMMON  FOWLS. 

6929.  The  variety  of  this  bird  most  usually  kept,  and  the  most  useful  upon  the  whole,  is 
I  the  barn-door  fowl,  or  common  dunghill  cock  and  hen,  which  are  of  the  middle  size  and 
'  very  hardy.  The  Dorking  fowl,  with  large  bodies,  short  legs,  with  five  claws  on  each  foot, 
I  furnishes  the  largest  and  finest  capons,  and  also  lays  the  largest  eggs.  Game  fowls  are  re- 
!  markably  delicate  in  their  flesh,  and  their  eggs,  though  the  smallest,  are  by  many  preferred. 
The  Polish  fowl,  of  a  shining  black,  with  crowns  of  white  feathers,  resemble  the  Dorking 

:  in  their  general  qualities.    The  general  method  of  managing  them  is  nearly  the  same. 
6930.  The  hen  house  should  be  on  a  very  dry  soil,  as  nothing  is  so  injurious  to  the  fowls 

.  as  damp  ;  the  place  where  they  are  kept  should  be  properly  di'ained,  the  house  paved  with 
brick,  and  the  yard  covered  with  some  sound  material,  as  brick  rubbish  with  sand  and 
gravel,  perhaps  with  a  foundation  of  concrete.  Poultry  are  often  confined  in  a  dark, 
close,  diminutive  hovel,  which  is  injurious  to  their  health  ;  on  the  contrary  they  should 
have  an  airy  well-ventilated  place  constructed  for  them,  with  a  yard  for  exercise  ;  a  few 
hens,  for  laying  only,  are  easily  kept  over  an  out-house,  in  a  convenient  situation. 
Warmth  is  very  essential  to  fowls,  cofd  rendering  them  torpid,  retarding  and  diminishing 
their  laying ;  but  too  much  heat  enfeebles  them.  White  hens  are  more  tender,  and 
require  to  be  kept  warmer  than  the  dark  coloured.  It  is  desirable  that  the  walls  of  the 
poultry-house  should,  if  possible,  receive  a  little  heat  from  a  chimney  or  flue  in  some  part 
of  the  dwelling,  which  in  some  cases  may  be  effected  with  a  little  contrivance  ;  and  it  is 
not  well  that  the  poultry-house  should  be  too  large  for  the  number  of  fowls,  as  they  rather 
prefer  being  a  little  crowded  together,  on  account  of  the  warmth  they  receive  from  each 
other :  but  ventilation  should  not  be  neglected,  as  bad  air  generates  disease.  The  walls  are 
best  of  brick,  and  may  be  built  hollow,  the  better  to  confine  the  heat ;  a  window  is  best  to  the 
east,  and  another  to  the  west,  with  wired  lattices,  and  shutters  to  close  in  very  cold  weather. 
Roosting  perches  or  rails  should  be  placed  in  convenient  situations  in  the  poultry-house  ; 
and  they  should  not  be  round,  nor  smooth,  but  nearly  square,  and  somewhat  rough,  of  a 
size  suitable  to  be  grasped  by  the  claws  of  the  fowls.  It  is  important  that  every  part  of 
the  building  should  be  finished  close  without  crevices,  to  prevent  the  entrance  of  vermin, 
and  the  inside  should  be  frequently  whitewashed  with  hot  lime;  it  is  necessary  to 
observe  that  the  utmost  cleanliness  is  necessary  in  a  poultry-house.  The  litter  of  the  nests 
and  the  dung  should  be  frequently  removed,  for  no  poultry  can  thrive  where  this  is 
neglected ;  the  brick  floor  should  be  washed  every  week. 

69.31.  Coops  for  fattening,  d,  fig.  904.,  are  likewise  re- 
quisite ;  with  a  trough  before  for  food. 

6932.  Nests  are  sometimes  fixtures,  and  may  be  built 
against  the  wall,  either  in  one  tier  or  several,  according 
to  the  number  of  fowls  and  the  size  of  the  house. 
When  there  is  more  than  one  tier,  each  of  those  above 

Fig.m.  the  ground  must  have  a  projecting  shelf  at  the  bottom, 
for  the  fowls  to  reach  the  nests  by,  and  a  slanting  board 

leading  to  it  with  slips  of  wood  nailed  on.  Movable  nests,  c,  fig.  904.,  are  also  occa- 
sionally useful.  These  nests  should  be  well  cleaned  out  with  hot  lime-water  after  every 

hatching,  to  destroy  the  fleas  which  infest  poultry,  and  which  are  not  only  annoying  to 
them,  but  also  to  visiters.    It  is  sometimes  necessary 
to  separate  some  fowls  from  the  rest ;  such  as  those 
which  are  diseased,  which  are  liable  to  be  ill-treated  by 

^     the  rest,  as  also  strangers,  and  fowls  of  particular 
-w\    breeds.    Coops  and  cages  are  useful  for  this  purpose, 
 JJ*'    which  may  be  made  in  various  ways  as  a  and  h,  fiq.  903. 

F'H-  no'i-  6933,  Pens  also  may  be  provided  made  of  "lattice 4  F 
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work,  each  for  a  cock  and  four  or  five  hens  to  be  in  during  the  day  to  enjoy  the  fresh air,  and  yet  be  protected  from  bad  weather;  and  these  may  serve  instead  of  a  poultry yard,  when  but  a  few  fowls  are  kept. 
Places  for  shelter  in  case  of  rain  are  necessary  to  be  pro- 

vided, and^f/.  90G.  represents  a  portable  shelter  which  can  be 
placed  where  it  is  most  convenient.  In  short  it  is  of  great 
use  to  make  their  abode  not  only  healthy,  but  agreeable  to 
them,  in  order  that  they  may  remain  stationary  and  quiet, 
and  lay  and  sit  when  it  is  desired  ;  as  fowls,  if  they  are  dis- 

satisfied with  their  position,  are  apt  to  lay  in  secret  places, 
where  it  is  not  always  easy  to  discover  their  eggs.  Among 
other  conveniences  in  the '  poultry-yard,  there  should  be small  plots  of  grass  or  clover  planted  here  and  there,  if  there  is  space  enough  ;  and  a  few 

heaps  of  gravel,  sand,  or  ashes,  for  the  fowls  to  roll  themselves  in  and  cleanse  their  feathers from  vermin. 

6934.  Fkj.  907.  is  a  transverse  section  showing  the  interim-  arrangement  of  a  poultry-house, on  a  moderate  scale,  which  is  found  convenient.  A  row 
of  laying  nests  c,  arranged  along  the  wall  is  shown 
in  perspective  at  d,  with  a  shelf  before,  and  a  sloping 
board  to  ascend  to  them,  and  there  may  be  breeding-boxes 
beneath.  The  perches  or  roosting  places  are  several  bars, 
a  b,  suspended  from  the  timbers  of  the  roof,  and  a  sloping 
board  may  assist  the  fowls  to  get  up  to  them.  The  door, 
d,  may  be  high,  for  the  benefit  of  ventilation  when  it  is 
opened,  and  there  should  be  an  aperture  in  the  opposite  side, 
immediately  below  the  ceiling,  with  a  regulator.  The  door 
should  have  an  opening  also  at  the  bottom  for  the  egi-ess 
and  ingress  of  the  poultry,  but  only  just  large  enough  to 
admit  them.  Sometimes  the  place  for  roosting  is  distinct 
from  that  where  the  laying  and  breeding  nests  are  put. 

6935.  Poultry  eat  a  great  variety  of  food ;  all  kinds  of 
grain  and  seeds,  and  preparations  made  from  them  ;  also 

Fig.  907.  most  sorts  of  vegetables,  raw  or  boiled  ;  and  they  are  fond  of 
a  certain  quantity  of  animal  food,  raw  or  cooked  ;  insects  and  worms,  grubs  and  maggots, 
they  search  for  and  devourwith  avidity,  and  some  persons  collect  these  on  purpose  for  them. 
Potatoes  form  some  of  the  most  economical  food,  but  it  is  essential  not  only  that  these 
should  be  boiled  or  steamed,  but  that  they  are  given  warm,  for  fowls  dislike  them  if  cold. 
In  many  houses  there  are  many  well-known  scraps  and  refuse  that  will  serve  for  fowls, 
such  as  crumbs  of  bread,  fragments  of  pies  and  puddings,  and  even  bits  of  meat  and  fish, 
and  vegetables,  such  as  lettuce,  endive,  cabbage,  spinach,  turnips,  carrots,  chickweed  and 
grass.  It  is  generally  necessary  to  give  them  some  kind  of  grain,  as  wheat,  barley,  oats, 
rye,  buckwheat  and  maize,  or  meal  made  from  them  made  into  a  paste  with  water.  Rice 
they  are  fond  of  at  first,  but  soon  tire  of  it ;  and  much  oats,  Mowbray  says,  is  apt  to 
scour.  Peas  and  beans  are  best  boiled ;  and  some  recommend  boiling  barley  also,  but 
that  does  not  appear  to  be  necessary. 

Fowls  do  not  judge  so  much  by  taste  and  smell  as  by  the  eye  in  distinguishing  their 
food,  which,  when  first  swallowed,  passes  into  their  crop,  and  after  being  there  macerated 
goes  into  the  funnel  stomach,  and  then  into  the  gizzard,  in  which,  being  a  strong  sac  of  the 
nature  almost  of  gristle,  the  food  is  subjected  to  a  powei'ful  trituration,  as  in  a  mill ;  this 
appearing  to  answer  the  same  purpose  as  the  teeth  of  quadrupeds.  To  assist  this  effect, 
fowls  pick  up  and  swallow  many  small  pebbles  and  stones  ;  and  it  is  proper  to  lay  some 
of  them  about  in  the  place  where  they  are  kept.  It  is  proper  likewise  to  scatter  some 
lime  rubbish,  as  this  earth  is  necessary  to  supply  the  calcareous  matter  which  forms  the 
shell  of  their  eggs.  The  water  given  to  them  should  be  of  the  purest  kind,  for  foul  or 
bad  water  is  sure  to  cause  disease. 

6930.  The  c:rpcnsc  of  feeding  chickens  to  a  condition  fit  for  the  table,  .iccording  to  a  statement  in  the  Ctli  vol. 
of  the  "  Agricultural  Magazine  "  would  appe.ir  to  be  very  inconsiderable,  intiependently  of  the  trouble  and attention  required.  It  is  there  stated,  that  three  pounds  of  meal  of  any  kind,  that  will  not  cost  above  a  penny 
a  pound,  made  Into  a  paste  with  water,  is  sulhcicut.  witli  such  scraps  and  crumbs  as  may  be  easily  set  aside 
in  a  house,  to  feed  and  fatten  a  chicken  from  the  time  it  l)ursls  its  shell  till  it  is  fit  for  the  table.  It  is  also 
said  that  old  fowls,  even  though  fed  with  food  for  which  money  proportionate  to  the  just  market  value  must 
be  paid,  will,  by  their  egg's,  pay  annually  at  least  three  times  the  cost  of  their  subsistence,  besides  the  adv.an- tago  of  the  m.inure  which  is  alibrded. 

If  highly  fed  from  the  nest,  chickens  will  he  always  fit  for  the  table;  and  pullets  which  have  been  hatched 
In  March  Avill  lay  plentifully  through  the  following  autumn  and  winter,  and  may  be  got  ready  for  the  t.ible 
in  February,  when  their  laying  is  linit.Iied.  High  feeding  shows  itself  not  only  in  the  size  and  flesh  of  the 
fowls,  but  in  the  weight  .md  substantial  goodness  of  their  eggs. 

6937.  The  fattening  of  poultry,  like  that  of  all  other  animals,  depends  upon  receiving 
more  nourishing  food  than  orilinarilj'.  In  a  farm-yard,  they  will  thrive  upon  the  com- 

mon run  of  the  yard,  with  such  off'als  as  may  occur  from  the  house  or  stables.  At  threshing 
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time,  they  get  particularly  fat,  owing  to  the  plentiful  supply  of  com,  and  then  they  are 
styled  barn-door  fowls,  wliich  are  considered  by  some  as  the  most  delicate  and  high- 
flavoured  of  all  others,  both  from  the  full  allowance  of  the  best  food,  and  the  constant 
health  in  which  they  are  kept,  by  living  in  a  natural  state,  and  having  their  full  enjoy- 

ment of  air  and  exercise.  The  same  advantages  may  be  obtained  from  a  good  poultry 
yard,  and  feeding  them  in  a  similar  manner,  hut  there  is  liltewise  an  artificial  mode  of 
fattening  that  is  generally  practised,  not  only  by  those  who  bring  up  poultry  for  sale  but 
by  others.  In  this  method  the  poultry  not  only  receive  plenty  of  the  most  nourishing 
food,  but  they  are  prevented  from  having  their  usual  exercise,  which  naturally  induces 
obesity. 

In  Mr.  Wakefield's  "establishment  the  poultry  were  fattened  successfully  with  steamed  or 
roasted  potatoes  given  warm  three  or  four  times  a  day  ;  the  chickens  and  pullets,  after 
having  been  brought  to  condition  in  the  yard,  were  confined  in  dry,  well-ventilated  coops 
and  covered  in,  so  as  to  prevent  the  entrance  of  too  much  light.  In  this  mode  of  fatten- 

ing in  general,  they  are  kept  in  coops  so  confined  that  they  can  scarcely  tui'n  themselves, 
and  the  food  is  varied  sometimes  in  different  places  according  to  custom.  Keeping  them 
in  the  dark  appears  to  be  an  important  part  of  the  process,  but  they  must  likewise  be  kept 
clean,  and  each  fowl  by  itself.  Besides  potatoes,  boiled  barley,  or  meal  made  into  thick 
gruel  with  milk  or  water,  or  mixed  with  potatoes,  or  any  of  the  farinaceous  foods  which 
have  been  mentioned,  as  pea  and  bean  meal,  are  particularly  fattening.  Confinement  for 
ten  days  or  a  fortnight  in  this  way  will  be  sufficient  for  effecting  the  fattening  of  chickens. 
When  kept  too  long,  and  made  too  fat,  disease  ensues. 

fi;)38.  Chickens  and/owls  are  fattened  Jor  the  market  usually  by  the  process  called  cramming,  which  is  force- 
ing  the  food  down  their  throats  eitlier  in  pellets,  or  by  means  of  a  cramming  funnel.  For  this  purpose  in 
those  counties  of  England  most  famous  for  fattening  poultry,  as  Sussex,  and  Berks,  and  Kssex,  various  l;inds  of 
food  have  been  used,  such  as  ground  oats  made  into  gruel,  mixed  with  hog's  grease  or  mutton  suet,  sugar,  hot 
liquor,  and  milk;  or  ground  oats,  treacle,  and  suet,  also  sheeps'  pluck,  &c.  ;  a  mixture  of  meal  made  of  barley, 
wh^at,  millet,  maize,  and  the  liVe,  soaked  in  milk ;  or  oatmeal  and  water  with  milk.  'I'hese  are  the  least objectionable  materials;  but  it  is  said  that  poulterers  employ  likewise  animal  garbage,  which  can  scarcely 
produce  wholesome  flesh.  In  our  Section  "  On  Food,"  Book  VII.  Chap.  V.  Sect,  II  ,  where  we  treated  of poultry,  some  observations  by  Mr.  Mowbray  will  be  found  on  the  probable  effects  of  cramming,  which  we 
need  not  repeat;  at  the  same  time  it  may  be  observed,  that,  provided  the  health  of  the  fowls  does  not  sufTer  by 
this  mode  of  feeding,  and  if  only  the  materials  we  have  mentioned  are  employed,  there  may  not  perhaps  be  much 
objection  to  this  mode  of  fattening. 

6939.  Capons  fatten  better  than  other  fowls,  and  the  operation  of  making  capons  is  practised 

'  by  persons  who  make  a  trade  of  it ;  and  is  generally  best  to  employ  them  when  they  can 
'  be  had.  They  are  put  up  in  coops  to  fatten,  and  are  not  allowed  to  go  into  the  yard,  as I  the  other  poultry  would  destroy  them.    They  are  not  subject  to  moulting. 

6940.  One  of  the  principal  objects  in  the  keeping  of  poultry  by  a  private  family  is  to  have 
i  fresh  eggs.  The  time  for  the  hens  laying  eggs  depends  much  upon  the  warmth  in  which 
1  they  are  kept,  and,  therefore,  in  general,  on  the  season.     Cold  retards  or  prevents  this, 
and  hence  the  scarcity  of  eggs  in  winter.  There  are  two  periods  of  the  year  when 

i  poultry  lay  most :  these  are  spring  and  autumn.  The  approach  of  the  time  for  laying 
:  is  denoted  by  the  hen's  cackling,  which  she  does  three  or  four  days  before  she  begins: and  she  then  appears  very  restless,  seeking  about  for  a  place  to  lay  in,  which,  after  some 
;  time,  she  will  choose  :  but  she  will  require  then  to  be  well  watched,  and  means  must  be 
employed  to  induce  her  to  lay  in  one  of  the  nests  prepared  for  this  purpose,  for  want  of 
which  she  will  be  apt  to  go  to  some  inconvenient  place,  and  it  sometimes  happens  that  it  is 

'  difficult  to  discover  the  eggs  ;  but  after  she  has  settled  herself,  she  will  return  again  to  the 
same  nest.    There  is  a  considerable  difference  in  the  number  of  eggs  that  the  different 

■  breeds  will  lay,  as  well  as  of  the  chickens  in  each  breed.  Some  hens  will  lay  an  egg  every 
1  day  ;  others,  one  every  other  day  ;  and  others,  only  one  in  every  three  days.  'I  he  best 
!  hens  for  laying  are  generally  considered  to  be  the  dark -coloured,  black,  brown,  or  tawny 
russet ;  the  white  are  not  so  good.  Pullets,  in  their  first  year,  if  early  birds,  will  probably 
lay  as  many  eggs  as  ever  after  :  but  the  eggs  are  small,  and  such  young  hens  are  un- 

steady sitters.  The  best  layers  are  the  Poland  breed  ;  the  Dorking  are  likewise  good ; 
the  latter  are  remarkable  for  their  tameness  and  good  temper,  and  possess  every  good 
quality  required  in  a  small  stock.  Hens  are  in  their  prime  at  three  years  old,  and 
after  four  or  five  years  they  lay  eggs  frequently,  and  cease  altogether  on  becoming  very 
fat :  it  is  not  advantageous  to  keep  them  after  that  period.    The  eggs  should  be  removed 

■  each  day  as  they  are  laid,  as  they  are  liable  to  be  spoiled  by  the  warmth  of  the  hen.  They 
are  best  kept  for  a  short  time  in  bran,  with  the  large  end  uppermost :  some  recommend 
their  being  turned  every  day,  but  this  is  useless  labour,  as  the  yolk  cannot  be  displaced 

I  except  the  membranes  give  way  or  become  relaxed  by  the  eggs  becoming  very  stale.  For 
1  the  best  methods  of  preserving  eggs  for  a  long  time,  see  "  Preservation  of  Food,"  Book  X. 
:  Sect.  IX.    The  chief  secret  of  having  new-laid  eggs  in  the  winter  season  is  to  keep  the 
hens  very  warm  and  comfortable,  feeding  them  on  cooked  food,  and  to  have  them  young, 

■  or  at  least  early  in  moulting,  so  that  the  renewal  of  their  feathers  may  take  place  in  the beginning  of  winter. 
6941.  Moulting. — Hens,  after  they  begin  to  lay,  continue  to  do  so  mostly  through  the 4  F  2 
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summer,  and  they  cease  tlirougli  the  natural  process  of  moulting,  or  casting  their  feathers, 
■which  they  do  once  a  year.  This  is  a  critical  time  for  all  birds ;  they  are  usually  more 
or  less  ill  during  this  time,  and  poultry  are  then  unfit  for  the  table  or  for  breeding.  In 
moulting,  the  new  feathers  grow,  forcing  out  the  old  ones,  and  all  the  nutriment  is  neces- 

sary for  the  growth  of  the  feathers.  The  moulting  season  is  later  with  old  fowls  than 
with  young  ones,  and  it  continues  to  occur  later  and  later  every  year  as  the  fowls  advance 
in  life  ;  it  lasts  from  one  to  three  months  according  to  the  age  and  strength  of  the  bird. 
Young  poultry  under  three  years  old  shed  their  feathers  in  the  spring ;  but  this  period 
for  full-grown  fowls  begins  in  the  autumn.  Old  hens,  therefore,  cannot  be  depended  upon 
for  eggs  in  the  winter,  such  being  scarcely  full  of  feathers  until  Christmas,  and  these  do 
not  begin  to  lay  again  until  April,  producing  at  last  perhaps  not  above  twenty  or  thirty 
eggs.  In  general,  it  is  most  profitable  to  dispose  of  hens  while  they  are  yet  eatable  or 
saleable,  for  that  purpose,  which  is  the  spring  of  the  third  year. 

6942.  Hatclmiff.  — The  females  of  most  birds  are  disposed  to  hatch  their  eggs  as  soon  as 
■they  are  laid.  Hens  form  an  exception,  for  they  may  be  induced  to  lay  all  the  summer 
by  removing  their  eggs  before  they  show  any  signs  of  a  disposition  to  sit.  This  appears 
at  last  by  a  clucking  well  known  to  those  accustomed  to  poultry.  Hens  vary  much  with 
respect  to  their  fitness  for  hatching,  and  it  is  remarked  that  the  best  layers  are  generally 
the  worst  sitters  :  it  is  therefore  important  for  breeding  to  select  such  hens  as  are  known 
to  be  patient  and  assiduous  in  sitting  on  their  eggs.  It  is  best,  if  possible,  to  select  from 
your  own  eggs,  as  most  to  be  depended  upon  ;  they  ought  never  to  be  above  three  weeks 
or  a  month  old ;  they  should  be  nearly  of  one  size,  and  quite  perfect.  Some  persons  are 
so  particular  as  to  mark  with  ink  on  the  eggs  the  time  they  were  laid,  and  it  is  proper  to 
make  an  entry  in  a  book  of  the  date  when  they  are  set  to  be  hatched.  The  usual  mmiber 
of  eggs  placed  in  the  nest  is  from  nine  to  fifteen,  according  to  the  size  of  the  hen.  In 
preparing  the  nest,  short  soft  straw  should  be  used,  for  if  the  straw  is  long,  the  hen  is 
apt  to  draw  it  out  with  her  claws  and  disturb  the  eggs.  The  nest  and  eggs  being  ready, 
the  hen  should  be  gently  placed  upon  them  and  covered  with  a  cloth  till  she  is  perfectly 
quiet.  The  period  of  incubation  is  twenty-one  days ;  and  care  should  be  taken  that  she 
is  not  disturbed  by  any  accident,  also  that  the  plac«  is  warm  and  quiet;  repose  and  dark- 

ness are  favourable.  The  best  age  of  a  hen  for  hatching  is  from  two  to  five  years  old. 
Pullets  under  two  years  are  too  young  for  that  purpose,  and  the  month  of  February  is 
the  best  for  hatching,  though  any  time  from  that  till  October  is  good:  but  with  proper 
management  a  brood  may  be  had  at  any  time  of  the  year.  Some  recommend  that  the  food 
should  be  placed  so  close  to  the  nest  that  the  hen  can  feed  without  leaving  it :  but  it  is 

better,  perhaps,  to  place  it  at  a  small  distance,  as  a  little  exercise  is  good  for  the  hen. 

Some  will  sit  so  close  as  to  be  thought  in  danger  of  starving ;  but  that  is  best  left  to  na- 

ture in  general.  The  hens  should  at  this  time  have  plenty  of  clean  water,  as  they  gene- 
rally drink  a  great  deal.  Sometimes  they  break  some  of  their  eggs  by  accident;  when 

this  happens,  the  broken  eggs  should  be  at  once  removed.  The  hen  instinctively  turns 

her  eggs  frequently,  that  every  part  may  receive  equal  warmth,  and  this  is  best  left  to  her 

management.  In  some  hens  the  desire  of  incubation  is  so  powerful,  that  they  will  sit 
several  times  in  the  year  ;  others  will  only  sit  once  or  twice  in  the  season.  Advantage 
must  be  taken  of  the  several  qualities  of  being  good  breeders  or  layers. 

6943.  The  young  chick,  when  hatched,  lies  in  the  egg,  rolled  up  like  a  baU,  with  its  bill 

under  the  right  wing,  and  begins  generally  on  the  morning  of  the  twenty-second  day  to 

break  its  way  out ;  this  it  usually  does  successfully  :  but  it  sometimes  happens  that  it  can- 
not extricate  itself,  and  may  require  assistance,  which  must  be  given  with  much  precaution, 

and  does  not  often  succeed.  The  parental  aflfection  of  the  hen,  as  Mowbray  and  Parmentier 

have  remarked,  is  always  intensely  increased  when  she  first  hears  the  voice  of  the  chicks 

through  the  shells,  and  the  strokes  of  their  little  bills  against  them.  The  si^s  of  a  need 
of  assistance  are  observed  to  be  the  eggs  being  partly  pecked,  and  the  efiorts  ot  the 

chicken  discontinued  for  five  or  six  hours.  The  shell  may  then  be  broken  cautiously, 

and  the  body  of  the  chicken  carefully  separated  from  the  viscous  fluid  which  lines
  it. 

It  is  the  opinion  of  Reaumur,  that  no  aid  ought  to  be  given  to  any  chickens  but  those 
which  have  been  near  twenty-four  hours  employed  without  success.  _ 

6944.  The  chickens,  when  hatched,  should,  after  an  hour  or  two,  be  removed  into  a 

basket  lined  with  wool  or  soft  hay,  and  kept  in  a  moderate  degree  of  warmth ;  and,  it  the 

weather  be  cold,  near  a  fire.  They  require  no  food  for  many  hours,  sometimes 
 even 

twentv-four.  When  the  whole  brood  is  hatched,  the  hen  is  to  be  placed  imder  a  coop, 

upon  a  dry  spot,  with  the  young  chickens.  Several  different  broods  sho
uld  "^ot  be  within 

reach  of  each  other,  lest  they  should  mix,  and  the  hens  maim  or  destroy  ̂ ^fe  that  do  not 

belong  to  them;  nor  should  they  be  placed  near  young  fowls,  which  wiU  be  I'flJ Jo 

crush^hem  under  their  feet.  The  first  food  should  be  eggs  boiled  hard,  and  
chopped 

small,  boiled  rice,  split  grits,  or  oatmeal:  watery  food,  as  soaked  bread 
 or  potatoes,  ,s  im- 

proper at  first.  As  they  gain  strength,  in  a  few  days,  bread  soaked  m  milk, 
 and  boiled 

orroasted  potatoes,  may  be  added.    Their  watershould  be  pure  and  of
ten  renewed:  there 



Chap.  VI. POULTRY. 
1173 

are  convenient  pans  made  in  such  forms  that  the  chickens  may  drink  without  getting  into 
the  water,  which  often,  by  wetting  their  feet  and  feathers,  numbs  and  injures  them.  A 
basin  full  of  water  whelmed  in  the  midst  of  a  pan  of  water  will  answer  the  end.  Most 
of  the  disorders  of  chickens  arise  from  their  getting  cold  and  wet.  There  is  no  neces- 

sity for  cooping  the  brood  more  than  a  few  days,  but  they  may  be  suffered  to  go  out  into 
some  small  inclosed  place,  for  some  tune  before  they  are  trusted  in  the  yard. 

In  about  fifteen  or  twenty  days  the  hen  may  conduct  them  there,  and  it  is  highly 
interesting  to  see  what  pride  and  satisfaction  she  appears  to  feel  in  her  young  brood,  and 
what  solicitude  she  shows  for  them.  Artificial  means  may  be  employed  to  induce  hens 
to  sit,  when  they  show  no  natural  disposition  :  and  thus  a  brood  of  chickens  may  be  pro- 

duced at  any  time  of  the  year.  These  means  depend  chiefly  upon  keeping  her  on  the 
eggs  in  a  nest  or  hatching  box  in  a  dark,  warm  place,  confining  her  there  by  tying  her 
with  a  string  or  some  gentle  means,  and  giving  her  a  little  stimulating  food,  such  as  toast 
steeped  in  ale. 

C945.  It  is  well  known  that  chickens  can  be  hatched  by  artificial  heat  without  a  hen.  This  is  practised  to  a 
great  extent  in  Egypt,  and  the  method  has  been  imitated  on  a  smaller  scale  soccessfully  in  various  parts  of 
Europe  ;  lately  by  steam,  as  at  an  exhibition  in  London.  Although  sufficient  has  been  done  to  prove  the 
perfect  practicability  of  the  process,  yet  it  does  not  appear  that  in  tliis  climate,  at  least,  it  could  be  carried  into 
effect  with  profit  ̂   nor  is  it,  of  course,  likely  to  become  general,  though  an  extremely  interesting  experiment. 
We  have  already  stated  the  method  adopted  by  Bonneraain  in  France,  which  was  nearly  the  same  as  that  em- 

ployed here  lately,  only  that  pipes  of  hot  water  were  employed  by  him  instead  of  steam,  to  warm  the  little 
chamber  in  which  the  eggs  were  placed. 

6946.  The  person  whose  business  it  is  to  look  after  the  poultry  should  have  been  accus- 
tomed to  live  in  the  country,  and  should  be  regular  in  feeding,  keeping  them  clean,  and 

giving  them  every  other  attention  ;  they  should  Be  of  a  mild  disposition,  should  study  the 
habits  of  the  various  fowls,  and  strive  to  please  them,  maintain  peace  among  them,  as 
they  soon  learn  to  know  those  who  treat  them  well.  The  fowls  should  be  carefully 
watched  as  to  their  number,  and  whether  they  are  gaining  or  losing  condition,  what  kind 
of  food  they  relish  most,  and  what  agrees  best  with  them.  They  should  be  turned  out 
in  the  morning,  according  to  the  weather,  and  shut  up  iu  the  evening,  at  regular  times. 

6947.  The  good  health  of  fowls  may  be  known  by  the  fresh  and  florid  colour  of  the  comb, 
and  the  brightness  and  dryness  of  the  eyes,  the  nostrils  being  free  from  any  discharge, 
and  the  gloss  of  the  plumage.  The  indication  of  old  age  are  paleness  of  the  combs  and 
gills,  dullness  of  colour,  and  a  sort  of  stiffness  in  the  feathers,  length  and  size  of  talons, 
and  the  scales  upon  the  legs  becoming  large  and  prominent. 

6948.  Fotels  are  liable  to  several  diseases,  as  the  pip,  roup,  fever,  rheumatic  and  inflammatory  diseases,  besides 
various  others.  These  have  hitherto  been  little  studied,  perhaps  from  the  small  value  of  fowls,  which  offers 
little  inducement  to  take  much  pains  in  their  case.  It  is  necessary  that  those  who  have  the  care  of  them 
should  be  acquainted  with  the  most  popular  remedies,  bnt  our  limits  will  not  allow  us  to  go  into  the  subject, 
for  which  no  written  directions  would  avail  without  experience.  Some  valuable  observations  are  contained 
in  Mr.  Dickson's  work  "  On  Poultry." 

6949.  With  respect  to  the  supply  of  the  market  with  poultry,  it  is  remarked  that  "  in  most 
of  our  farm-houses  and  cottages  in  England,  the  poultry  are  very  indifferently  accommo- 

dated with  shelter  and  food,  and  large  farmers  breed  only  for  their  own  use.  On  the 
Continent  such  quantities  are  reared,  that  they  are  very  nearly  as  cheap  as  butchers'  meat, 
so  that  the  tables  of  the  Londoners  are  in  a  great  measure  supplied  from  France." 

Sect.  II. 
TURKEYS. 

6950.  Turkeys  are  more  delicate  and  dLSiciilt  to  rear  than  common  poultry,  and  pre- 
serve something  of  the  wild  habits  of  the  original  bird  in  a  disposition  to  wander  from 

home.  They  have  a  dislike  to  be  shut  up  in  close-places,  and  the  roosting  bars  in  houses 
appropriated  to  them  should  be  placed  as  high  as  convenient  from  the  groimd,  being  made 
also  much  thicker  than  those  of  fowls. 

6951.  Their  food,  in  a  domesticated  state,  is  the  same  as  that  of  common  poultry,  and 
they  consume  a  great  deal ;  if  left  at  liberty  at  a  farm-house,  they  often  destroy  much  of 
the  corn,  trampling  more  under  their  feet  than  they  eat  ;  they  require,  therefore,  to  be 
kept  in  some  inclosure. 

6952.  Turkeys  lay  in  March  ;  some  every  day,  others  every  other  day.  The  eggs  are 
fifteen  or  twenty  in  number,  of  a  dull  cream  colour,  with  reddish  speckles.  The  time  of 
laying  is  indicated  by  the  vivacity,  haughty  strut,  and  peculiar  note  of  the  hen,  which 
requires  them  to  be  watched,  for  they  are  very  apt  to  steal  away  from  home,  and  lay  in 
some  secret  place  ;  when  this  is  discovered,  the  eggs  must  be  brought  back,  and  they 
must  be  made  to  lay  in  the  proper  place.  To  prevent  their  laying  from  home,  they 
should  be  fed  by  hand  in  the  morning  before  they  go  out,  and  those  that  are  going  to  lay 
should  be  kept  back.  One  turkey  cock  is  sufficient  for  several  hens  ;  where  there  are 
more  than  one,  they  generally  ti^\\t. 

6953.  The  hens  heijin  to  sil.  in  April,  and  thcv  then  cluck  like  a  common  fowl.    A  nost 4  V  3 
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must  be  prepared  of  a  circular  pad  of  straw,  about  fifteen  inches  in  diameter,  with  some 
bruised  straw  within.  The  number  of  eggs  they  sit  upon  is  usually  eleven  or  thirteen, 
and  the  time  of  hatching  is  between  twenty-five  and  thirty  days.  They  are  easily  made 
to  sit,  and  are  patient  sitters.  They  will  also  sit  anywhere  in  the  house,  as  in  the  corner 
of  a  back  kitchen  ;  but  they  make  inattentive  mothers,  for  they  will  sometimes  straggle 
a  great  way  over  the  fields,  dragging  the  young  brood  after  them  ;  and,  in  consequence, 
frequently  some  of  the  young  get  left  behind  and  are  lost. 

C'J54.  The  young,  when  just  hatched,  are  very  tender,  and  require  to  be  kept  warm. 
Some  have  recommended  giving  them  cordials  of  various  kinds  at  first,  but  this  is  not 
necessary:  the  best  way  is  to  leave  them  quiet  in  the  nest  to  the  care  of  the  mother  for  a 
day  or  two,  after  which  they  may  be  put  into  a  basket,  or  oh  the  ground,  as  may  be  found 
to  suit  their  strength  and  the  weather.  When  they  begin  to  eat,  they  should  be  fed  with 
bread  moistened  with  water  or  milk.  Some  recommend  a  strong  paste  made  of  meal  of 
barley,  peas,  or  maize,  mixed  with  chives  chopped  small,  or  nettles,  or  parsley,  according 
to  local  resources  ;  this  is  made  into  balls  about  the  size  of  a  turkey's  egg,  and  held  in  the 
hand,  or  laid  in  flat  cakes  on  stones,  for  the  young  ones  to  pick  at  till  they  are  satisfied. 
Curd,  eggs  boiled  hard,  and  boiled  meat  torn  in  shreds,  are  likewise  given.  Meanwhile 
the  hen  should  be  cooped,  or  put  under  a  kind  of  cage,  or  crate  such  as  earthenware  is 
packed  in,  lest  she  should  rob  the  young  of  their  food.  When  she  is  kept  in  this  manner, 
the  young  chicks  can  run  about,  without  wandering  too  far,  and  return  to  her  call.  They 
should  be  fed  several  times  a  day,  and  water  should  be  given  as  directed  for  com- 

mon poultry.  They  should  be  accustomed  to  the  open  air  gradually,  at  first  two  hours  in 
the  sunshine  ;  and  during  the  first  six  weeks,  they  should  not  be  allowed  to  stray  from 
home,  but  with  the  mother  they  should  be  confined  to  the  vicinity  of  a  shed,  where  they 
can  find  shelter  in  case  of  rain  or  cold  winds,  which  are  very  injurious  to  them.  Or  if 
they  are  permitted  to  cater  for  themselves  in  the  fields  or  about  the  hedges,  which  they 
are  fond  of  doing,  they  should  be  attended  by  a  boy  or  girl  who  will  bring  them  home 
again,  before  the  dew  falls.  The  mother  does  not,  like  common  fowls,  seek  food  for  them 
by  scratching  and  other  contrivances,  nor  teach  them  to  do  so :  therefore  the  young  re- 

quire more  care  ;  some  have  put  a  few  common  fowls'  eggs  under  the  turkey  with  her 
own,  that  the  chickens  hatched  from  them  may  set  an  example  to  the  turkey-chicks  in 
looking  out  for  food  ;  others  cram  the  turkey  chicks,  but  this  is  a  bad  practice. 

6955.  The  yoiing,  when  about  two  rnoiUhs  old,  are  termed  turltey  poults ;  at  that  time  the 
membranes  on  the  neck  and  head  shoot  out  and  become  of  a  flesh  red  colour  ;  this  is  called 

shooting  the  red,  and  is  a  critical  change  in  the  turkey's  life,  more  so  even  than  moulting. 
They  then  require  particular  care,  and  to  have  the  best  food.  After  that  they  may  go 
about  into  whatever  place  their  mothers  are  allowed.  If  there  are  any  woods  near,  where 
they  are  safe,  or  can  be  looked  after,  they  are  fond  of  frequenting  there,  and  picking  up 
fallen  acorns,  beach  wart,  or  wild  fruits  of  any  kind,  corn  in  gleaning  time,  or  insects  ; 
but  a  scorching  sun,  as  well  as  rain,  is  fatal  to  turkey  poults. 

6956.  Turkey  poults,  which  some  prefer  to  the  full-groion  birds,  are  fattened  for  the  table 
when  about  six  months  old,  and  for  this  purpose,  the  food  which  is  usually  given  consists 
of  farinaceous  materials,  such  as  soddened  barley  or  wheat,  or  meal  of  any  grain,  boiled 
with  kitchen-stuff,  or  dregs  of  melted  tallow  or  fat,  together  with  various  pot-herbs  and 
potatoes  ;  but  their  food  being  much  the  same  as  that  of  common  fowls,  much  oily  sub- 

stances, impart  a  disagreeable  flavour  to  the  flesh.  Some  persons,  to  save  the  ti-ouble  of 
breeding  turkeys,  buy  the  poults  in  the  market,  and  fatten  them  at  home  by  the  various 
scraps  left  in  the  house.  A  fine  turkey  when  fattened  will  weigh  fourteen  or  fifteen  pounds 

when  ready  for  cooking,  though  it  will  weigh  from  twenty  to  twenty-five  pounds  when 
alive.  It  may  be  observed,  the  turkey-cock  is  so  pugnacious  and  troublesome  a  bird,  par- 

ticularly to  children,  that  many  object  to  having  one  about  the  house.  But  though  quar- 
relsome, the  turkey  is  a  cowardly  bird  ;  they  are  swift  runners,  but  in  their  domesticated 

state,  are  but  indiffereut  flyers  :  their  remarkable  antipathy  to  red  is  well  known,  and  their 
strut  and  pomposity  is  proverbial. 

Sect.  III. 

6957.  The  varieties  of  the  goose  are  numerous,  but  the  common  domesticated  kind  is 

distinguished  by  the  colour,  as  being  white  or  grey.  The  one  most  esteemed  is  the  large 
Embden  white.  Geese  should  not  be  kept  so  as  to  have  access  to  other  poultry,  bemg 

very  pugnacious,  which  harasses  the  rest.  They  may  be  bred  on  a  common,  or  on 
marshy  ground,  as  they  feed  much  on  grass ;  but  they  should  not  be  suflfered  to  range 
about  the  house  and  grounds,  as  they  are  very  destructive  to  gardens  and  farm  crops, 
preserves,  and  orchards.    Access  to  water  is  essential. 

Geese  and  ducks,  being  nearly  of  similar  habits,  may  be  lodged  in  the  same  house, 
having  separate  places  for  laying,  sitting,  and  fattening. 
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G95S.  Ifhcpt  in  the  poultry  yard,  they  are  fed  on  grain,  refuse  vegetables,  boiled  pota- 
:.tOL'S  warm,  or  with  the  meal  of  oats,  peas,  beans,  or  maize,  mixed  with  potatoes,  carrots, 
or  turnips.    In  the  harvest,  the  stubble-field  of  corn  is  a  proper  place  to  turn  them  into. 
IThey  are  voracious  feeders,  and  are  rather  expensive  to  bring  up  in  a  yard  only  ;  grass 
-seems  to  be  essential  to  them. 

6959.  Geese  begin  to  lay  early  in  the  spring,  generally  in  March ;  and  the  sign  of  hens 
!  being  about  to  lay  is  their  carrying  straws  to  make  a  nest  with.  They  require  to  be 
•watched  at  this  time,  lest  they  should  lay  in  some  inconvenient  place  ;  and  a  nest  should  be 
of  prepared  straw,  lined  with  hair,  and  made  deep  ;  when  once  the  goose  can  be  induced 

i.to  lay  in  it,  she  will  continue  to  do  so.  She  lays  from  eight  to  twelve  eggs  before  she 
ssits  ;  but  if  the  eggs  are  removed  as  soon  as  laid,  a  goose  may,  by  plentiful  food,  be  made 
i  to  lay  from  twenty  to  fifty  eggs. 

6960.  The  goose  sits  thirty  days,  and  the  gander  generally  remains  near  her  nest,  as  if 
I'for  a  guard.  They  should  have  plenty  of  food  and  water  near  them,  that  they  may  not 
rremain  long  off  the  nests,  and  let  their  eggs  get  cool.  From  fifteen  to  twenty  eggs  are 
.as  many  as  the  goose  can  cover.   The  turkey  hen  is  sometimes  employed  to  hatch  them; 
aad  sometimes  a  common  hen  is  made  to  perform  the  same  office  with  eight  or  nine  eggs, 
"When  it  is  required  not  to  interrupt  the  goose  from  laying. 

6961.  When  any  of  the  goslings  are  hatched,  some  take  them  out  of  the  nest,  and  keep' t!them  in  a  basket  with  wool  until  the  whole  brood  has  come  out,  when  all  should  be  put 
uunder  the  care  of  the  mother,  until  they  are  sufficiently  strong  to  follow  her  with  ease, 
vwhich  they  will  in  a  few  days.  They  are  fed  at  first  on  crumbs  of  bread  soaked  in  milk, 
agrits,  wheat,  barley,  or  oats,  coarsely  ground,  bran,  or  pollard,  and  lettuce  leaves.  The 
umother  may  have  the  same  food,  but  with  more  corn. 

6962.  Geese  are  fattened,  either  in  their  young  state,  or  when  they  are  a  month  or  six 
Tweeks  old,  when  they  are  termed  green  geese,  or  after  they  have  attained  their  full  growth. 
IThe  methods  for  both  are  nearly  the  same.    They  will  generally  get  sufficiently  fat  if 
they  have  the  rim  of  the  stubble  on  a  farm,  but  they  may  likewise  be  easily  made  fat  by 
iconfining  them  in  coops,  and  feeding  well  on  steamed  potatoes,  mixed  with  any  kind  of 
tibruised  or  ground  grain,  pea  or  bean  meal,  pollard,  milk,  &c.  made  into  a  paste,  giving 
1  them  at  the  same  time  plenty  of  water.  The  best  time  for  fattening  grown  geese  is  in 
^November,  or  when  the  cold  weather  begins  ;  if  put  off  longer,  the  pairing  season  ap- 
i  proaches,  and  prevents  their  becoming  fat.  As  one  of  the  principles  of  fattening  consists 
1  in  depriving  animals  of  exercise,  this  has  been  carried  on  the  Continent  to  an  extrava- 
:gant  length;  and  methods  have  been  put  into  practice  which  must  be  branded  with  the 
appellation  of  cruelty ;  but  as  we  do  not  wish  to  see  these  imitated,  we  avoid  describing 
'them. 

Sect.  IV 

DECKS. 

6963.  Ducks  being,  in  a  great  measure,  aquatic  birds,  will  not  thrive  unless  there  be  a 
ppiece  of  water  of  some  kind  for  them  to  swim  or  at  least  to  dip  in,  and  it  is  useless 
^without  this  to  attempt  keeping  them.  They  ought  to  have  a  place  separated  from 
■ordinary  poultry  on  account  of  the  gi'eat  difference  in  their  habits.  The  wild  duck  or 
lanallard,  common  in  many  parts  of  the  kingdom,  is  the  original  of  our  domestic  breed, 
oof  which  there  are  several  varieties,  though  it  is  not  usual  to  keep  more  than  two  or 
tlthree  of  these  for  the  table,  the  rest  being  only  for  ornament  or  curiosity.  The  tame 
^variety,  which  is  the  most  common,  is  the  Rhone  duck,  originally  from  France,  which  is 
oof  larger  size  than  the  wild,  and  high  flavoured.  The  English,  or  Aylesbury  white  duck, 
ias  milder  in  flavour,  which  some  prefer,  and  numbers  of  them  are  bred  in  Buckingham- 
sshire  for  the  London  market  on  account  of  their  size.  The  Muscovy  duck  is  not  un- 
ccommon  in  a  domesticated  state,  but  it  is  of  a  different  species  from  the  others,  and, 
tithough  it  breeds  with  them,  the  offspring  is  a  hybrid. 

6964.  The  best  situation  fur  ducks  is  where  there  is  a  piece  of  water  in  pleasure  grounds 
cconsiderable  enough  to  have  a  small  island,  on  which  may  be  planted  rushes,  osiers,  and 

i-other  aquatic  plants  and  shrubs,  among  which  the  ducks  are  fond  of  rubbing,  and  they 
»will  breed  there,  and  become  so  wild  that  they  must  be  taken  by  snares  or  nets.  They 
aare  likewise  reared  in  abundance  about  the  house  where  there  is  a  small  pond,  and, 
bbesides  being  easily  kept  and  fattened,  have  the  advantage  of  being  ready  for  the  spit  as 
seoon  as  killed.  Although  we  have  stated  that  a  pond  or  piece  of  water  of  some  kind  is 
nnecessary,  yet  a  few  ducks  may  be  kept  by  having  merely  a  shallow  tub  sunk  in  a  corner 
oof  the  yard,  in  which  they  may  dip  and  wash  themselves. 

6965.  The  food  of  duchs  is  extremely  various,  and  they  are  therefore  not  difficult  to 
pprovide  for.  They  will  eat  all  kinds  of  grain  and  every  sort  of  mealy  substance,  parti- 
ccularly  potatoes,  as  likewise  herbage,  roots  and  fruits,  provided  they  are  soft  enough. 
TThey  also  devour  the  offal  of  animal  substances,  and  are  vei-y  foud  of  seeking  among  the 4  F  4 
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mud  of  water  for  worms,  insects,  and  vermin,  such  as  slugs,  frogs,  &c. ;  in  short,  scarcely 
anything  comes  amiss  to  their  voracious  appetites.  As  they  do  not  scratch  up  the  soil 
they  may  be  sent  into  the  garden,  when  the  dew  is  on  the  gi-ound  in  the  morning-  and 
evening,  to  pick  up  the  slugs  and  snails,  which  they  will  do  without  injuring  the  borders. 

6966.  Ducks  begin  to  lay  in  February,  or  even  earlier,  and  will  sometimes  lay  as  many 
as  fifty  or  more  eggs,  if  these  are  taken  from  them  before  they  show  a  disposition  to 
hatch.  They  are  very  apt  to  lay  away  from  home,  and  require  careful  watching ;  nor 
are  they  so  easily  brought  to  lay  in  their  proper  nests  as  common  fowls.  To  prevent 
their  wandering  it  will  be  proper  to  feed  them  in  the  laying  season  in  a  particular  place 
three  or  four  times  a  day,  observing  that  the  better  they  are  fed  the  more  they  will  lay, 
provided  they  are  not  made  too  fat. 

6967.  Ducks,  when  domesticated,  are  not  so  well  disposed  to  hatch  as  hens,  and  there  is 
sometimes  a  little  trouble  in  getting  them  to  sit ;  when  they  do,  they  must  have  their  food 
placed  near,  otherwise  they  are  apt  to  neglect  their  eggs,  and  as  soon  as  the  young  ones 
are  hatched,  which  is  generally  in  about  thirty  days,  the  mother  takes  them  to  the  water, 
where  they  dabble  before  they  have  acquired  sufficient  strength,  and  often  perish  if  the 
weather  be  cold.  On  this  account  it  is  a  common  practice  to  have  ducks'  eggs  hatched 
by  common  fowls,  which  show  more  assiduity  and  patience  in  sitting.  As  these  mothers 
have  no  propensity  to  go  to  the  water,  the  young  breed  gets  a  little  hardy  before  they  are 
iillowed  to  talte  to  it.  But  such  is  their  natural  instinct  that,  although  not  taught  to  do 
so  by  the  nurse,  no  sooner  do  they  see  a  piece  of  water  than  they  plunge  into  it,  to  the 
great  alarm  of  their  foster  mother,  who  cannot  follow  them,  and  whose  warning  and 
auxiety  they  disregard.  This  exhibition  of  natural  feeling  is  so  painful  to  some  persons 
that  they  object  to  have  young  ducks  hatched  except  by  their  own  species.  From  eight 
to  ten  eggs  is  the  utmost  that  the  ducks  can  cover.  Light-coloured  ducks  produce  white 
eggs  which  are  not  easily  distinguished  from  those  of  the  hen,  but  the  eggs  of  dark  ducks 
are  of  a  blueish-green  colour.  K  sitting  ducks  are  given  eggs  not  of  their  own  colour  they 
will  sometimes  turn  them  out  of  the  nest. 

6968.  Young  ducklings  are  hardy  and  need  not  be  taken  from  the  mother ;  it  is  best 
to  secure  both  under  a  coop  for  eight  or  ten  days,  to  strengthen  them  before  they  take 
to  the  water.  Their  food  for  the  first  few  days  may  be  bread  soaked  in  milk,  and  then 
they  may  have  a  paste  of  meal  of  any  kind  with  nettle  leaves  boiled  and  chopped.  When 
they  have  a  little  more  strength,  a  mash  of  bran  soaked  in  water  with  barlej',  acorns,  or 
potatoes  boiled,  together  with  potherbs  may  be  given,  and  a  little  fish  may  be  added  to 
this.  From  the  most  tender  age  ducklings  exhibit  great  voracity,  and  eat  almost  any 
food  that  is  given  to  them.  They  should  likewise  have  a  pan  of  water  to  dabble  in.  As 
one  of  the  natural  habits  of  the  duck  is  to  sift  its  food  out  of  water,  it  is  a  good  mode  of 
feeding  young  ducklings  to  throw  some  oats  or  other  grain  into  a  shallow  vessel  of  water, 
and  to  allow  them  to  gather  it  up,  which  they  appear  to  take  more  pleasure  in  than  if  it 
is  given  to  them  dry. 

6969.  To  fatten  ducks  the  same  principle  must  be  followed  as  in  other  poultry  ;  they 
must  be  regularly  fed  with  the  best  food,  and  kept  quiet.  As  they  are  greedy,  but  not 
nice  feeders,  various  kinds  of  food  are  employed  ;  boiled  potatoes  mixed  with  oatmeal,  or 
bruised  oats-  is  found  economical  and  effectual ;  barley  should  not  be  given,  as  it  is  said 
to  destroy  their  flavour.  Acorns,  when  they  can  be  had,  are  a  favourite  food  with  them, 

and  very  fattening :  malt  is  likewise  highly  recommended.  M''hen  fattened  on  animal substances,  which  are  very  expeditious  in  accomplishing  the  business,  some  are  of  opinion 
that  the  flesh  is  not  so  delicate,  somewhat  resembling  that  of  the  wild  duck. 

Sect.  V. 

PIGEON  HOUSE  AND  PIGEONS. 

6970.  The  pigeon-house,  or  dove-cot,  is  not  so  much  a  favourite  appendage  to  a  mansion 
as  formerly,  perhaps  from  the  destruction  by  these  birds  of  the  neighbouring  crops ;  but 
on  a  small  scale,  or  when  they  are  well  fed  in  the  house,  this  objection  may  disappear. 
Some  account  of  the  various  species  of  pigeons,  and  of  their  qualities  as  food,  will  be  found 

in  Book  VII.  Chap.  V.,  to  which  we  refer  the  reader.  We  shall  here  consider  the  method 

of  breeding  them,  and  their  management  in  the  dove-cot. 
6971.  The  common  domestic  or  house  pigeon  runs  also  into  several  varieties,  commonly 

called  fancy  pigeons,  which  are  kept  for  sale  by  persons  who  breed  them  for  purposes  of 
amusement  only.  . 

Of  these  the  carrier  is  perhaps  the  most  remarkable.  Though  removed  from  their 
homes  to  a  considerable  distance  in  covered  baskets,  yet,  when  let  loose,  they  will  find 

their  way  back  with  unerring  instinct.  This  faculty  is  well  known  to  be  employed  for 

various  purposes,  as  for  conveying  intelligence  in  a  rapid  manner,  and  even  for  stock- 

iobbing  purposes.  The  pouter  forms  another  variety,  distinguished  by  their  large  dis- 

tended crop  and  grotesque  attitudes  :  it  is  the  tamest  and  most  famiUar  of  them  aU.  The 
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tumbler  has  beautiful  plumage,  and  his  name  is  derived  from  the  singular  manner  in  -which 
he  tumbles  over  and  over  in  descending  from  a  great  height  in  the  air.  Some  sorts  of 
fancy  pigeons  sell  for  very  large  sums  when  very  perfect  and  of  rare  breeds. 

6972.  To  stock  a  piyeoii-house  it  is  proper  to  obtain  the  young  birds,  called  squeakers, 
which  are  in  the  best  condition  in  two  seasons.  May  and  August ;  the  last  is  said  to  be 
preferable  for  stock.  The  common  house  pigeon  partakes  so  much  of  the  character  of 
the  carrier,  that  it  is  difficult  to  keep  old  birds  in  any  other  place  than  where  they  are 
reared,  being  known  to  fly  back  again  and  find  their  way  home,  even  when  removed 
with  every  precaution  ;  and  it  becomes  necessary,  therefore,  to  procure  the  young  before 
they  have  acquired  any  attachment  for  locality.  The  male  pigeon  is  distinguished  from 
the  female  by  his  superior  size,  and  he  attaches  himself  to  one  female  only,  being  pro- 

verbial for  constancy. 
6973.  The  pigeon  lays  two  eggs,  which,  when  hatched,  produce  a  bird  of  each  sex. 

Having  laid  one  egg,  she  rests  a  day  before  she  lays  the  other,  and  then  proceeds  to  sit. 
The  period  of  incubation  is  about  fifteen  or  twenty  days,  and  the  male  and  female  sit 
alternately,  the  former  in  the  day,  while  the  female  is  seeking  refreshment  abroad  :  both 
are  equally  industrious  in  procuring  food  for  their  young.  When  the  young  ones  are 
hatched  they  require  only  warmth  for  the  first  three  days,  and  the  mother  during  that 
time  never  leaves  them.    Pigeons  produce  two  or  three  broods  in  a  year. 

0974.  Their  manner  of  feeding  tlieir  young  is  remarltahle.  The  old  ones  swallow  their 
food,  consisting  of  peas  and  various  seeds,  and  fill  their  crops,  which  are  the  largest  in 
proportion  of  any  birds,  and  after  the  food  has  remained  there  until  it  is  macerated  or 
softened,  and  half  digested  into  a  sort  of  pulp,  they  have  the  power  of  forcing  it  up  at 
will  and  ejecting  it  into  the  opened  bills  of  the  young  ones,  whom  they  generally  feed 
in  this  manner  three  times  a  day.  They  continue  this  mode  of  feeding  for  a  week  or  ten 
days,  and  then  they  gradually  add  food  of  a  harder  kind.  While  so  fed  by  the  old  ones 
the  young  are  called  squabs,  which  are  most  in  demand  for  pies  ;  in  the  next  month  they 

are  able  to  shil't  for  themselves,  and,  until  they  are  six  months  old  they  are  termed 
squeakers. 

6975.  Pigeons  live  almost  entirely  on  grain  and  pulse,  but  will  sometimes,  likewise,  eat 
aromatic  vegetables ;  their  power  of  digestion  is  very  great,  and  they  consume  a  large 
quantity  of  food.  To  procure  it,  they  fly  over  a  considerable  space  of  ground,  and  are 
very  destructive  to  crops  at  seed  time.  It  is  therefore  hard  upon  farmers  that  persons 
should  be  allowed  to  keep  many  pigeons  without  having  land  of  their  own.  If  left  at 
liberty,  they  will  procure  food  for  themselves,  but  if  confined,  they  must- be  fed.  The 
best  way  is  to  feed  them  well  in  the  dovecot,  both  to  keep  them  at  home,  and  prevent 
their  doing  injury  to  the  crops.  If  well  fed,  they  will  aiford  young  for  the  table  every 
month  in  the  year.  It  is  recommended,  where  there  is  danger  of  their  destroying  crops, 
to  take  all  the  young  of  the  spring  brood,  or  feed  them  in  the  house,  only  suffering  the 
August  brood  to  go  abroad,  when  the  crops  are  off  the  ground.  In  general,  pigeons  live 
about  eight  years,  but  they  are  only  prolific  for  the  first  four  years  ;  afterwards  they  are 
worth  nothing  ;  and  when  they  are  past  that  age  they  only  prevent  the  profit  that  might 
be  reaped  from  those  that  are  young.  It  is  somewhat  difficult,  and  requires  considerable 
experience,  to  distinguish  their  age. 

6976.  Pigeoji-houses,  or  duvecois,  are  of  several  kinds.  A  small  one  maj'  be  made  of 
a  cask,  or  any  boarded  box,  placed  upon  a  pole  ;  or  against  a  wall.    A  larger  one  may  be 

a  loft  in  some  out-house,  or  a  house  may  be  built  on  purpose,  or 
the  highest  part  of  any  tower  or  ornamental  building  may  be 
designed  as  a  pigeon-house.  The  holes  by  which  they  enter 
should  not  be  too  large,  or  too  numerous ;  and  should  have  a 
little  shelf  at  the  entrance  ;  they  should  have  a  southern  aspect,  as 
pigeons  delight  in  the  sun.  Great  care  should  be  taken  to  guard 
against  the  entrance  of  rats,  which  are  dangerous  enemies.  An 
objection  to  wooden  dovecots,  is,  that  they  are  too  cold  in 

^'S'  winter,  and  too  hot  in  summer  ;  but  this  may  be  in  a  great 
measure  prevented  by  making  the  wood  double,  M'ith  a  space  of  two  or  three  inches 
between,  which  will  form  a  non-conductor  of  heat.  The  holes  should  have  a  piece  of 
weather  boarding  over  them  to  keep  out  the  wet. 

6977.  The  interior  of  the  pigeon-house  must  have  cells  for  nests ;  and  these  may  be  made 
by  putting  up  shelves  of  wood,  stone,  or  slate,  twenty  inches  vi'ide,  and  one  foot  apart ;  the 
spaces  between  being  divided  by  upright  partitions  three  feet  from  each  other.  Across 
the  front  of  each  nest  there  should  be  a  board,  of  three  inches  wide,  sliding  up  and  down 
in  a  groove,  to  prevent  the  young  ones  from  falling  out,  which  they  are  apt  to  do  ;  by 
having  this  board  movable,  the  nests  may  be  cleaned  out  occasionally.  As  tame  pigeons 
seldom  take  the  trouble  to  make  any  nest  themselves,  it  is  proper  to  make  some  for  them 
of  hay,  or  straw,  to  be  put  into  the  cells  ;  a  kind  of  basket  is  best.  It  is  recommended 
to  fix  a  partition  of  similar  height  in  the  middle  of  each  three  feet  division,  thus  parting 
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it  into  two  nests ;  this  is  to  prevent  the  young  from  running  to  the  mother  -when  she  is 
sitting  over  fresh  eggs,  and  perhaps  occasion  her  to  cool  and  addle  them  ;  for  sometimes 
when  tlie  young  are  about  a  fortnight  old,  the  female,  without  waiting  till  they  are  fledged, 
will  leave  them  to  the  care  of  tlie  male,  and  lay  again  ;  and  it  is  not  uncommon  to  see  a 
fresh  hatching  going  on  while  the  young  ones  are  in  the  same  nest.  When  the  young 
ones  are  taken,  tiie  nest  should  be  cleaned  out  ;  and  they  should  be  frequently  examined, 
lest  any  of  the  young  ones  should  die  in  the  holes,  as  they  will  become  putrid  and  pro- 

duce maggots,  and  bad  smell.  Every  summer,  after  tlie  first  or  spring  flight  of  young, 
the  nests  should  be  thoroughly  cleaned  out,  and  the  dung  removed.  TMs  should  be  done 
in  the  morning,  and  the  dovecot  should  never  be  entered  later  than  mid-day ;  if  dis- 

turbed in  the  afternoon,  the  pigeons  will  be  discontented  all  night,  and  perhaps  will  sit 
outside,  while  their  eggs  are  spoiling.  The  inside  of  the  house  should  be  well  plastered 
to  keep  out  vermin.  Pigeons  are  generally  fed  in  the  open  air  adjoining  their  cot ;  but 
when  the  weather  is  inclement,  or  when  it  is  desirable  to  attach  them  to  their  house,  both 
food  and  water  should  be  given  them  in  it.  For  this  purpose  a  small  hopper  may  be  fixed 
outside,  from  which  the  food,  being  put  in,  can  descend  into  a  shallow  box  within.  Peas, 
the  smaller  kind  of  horse  beans,  wheat,  barley,  buckwheat,  and  oats,  are  eaten  by  pigeons ; 
peas  are  the  best ;  old  tares  are  considered  excellent  food ;  new  tares  are  reckoned  scour- 

ing. Water  may  be  supplied  in  a  similar  manner  by  a  small  bottle  of  water  reversed  in 
a  small  basin,  in  the  manner  of  the  common  bird  fountain. 

6978.  Pigeons  require  to  have  fine  sifted  gravel,  or  coarse  sand,  as  they  are  in  the  habit 
of  picking  it  up  to  assist  their  digestion ;  and  if  that  is  not  supplied  to  them,  they  are  apt 
to  peck  the  mortar  from  the  roofs  of  their  houses  or  adjoining  buildings.  The  usual 
mode  of  supplying  them,  is  to  place  what  is  termed  a  salt-cat,  in,  or  close  to  the  pigeon- 
house.  This  salt-cat  is  a  jar  with  holes  punched  in  the  side  sufficiently  large  for  the 
pigeons  to  get  out  with  their  bills  the  following  mixture  put  into  it ;  a  gallon  of  fine 
gravel  or  drift  sand,  another  of  lime  rubbish  of  an  old  wall ;  or  if  none  be  at  hand,  lime 
mixed  with  sand  ;  a  pound  of  cummin  seed,  and  a  handful  of  salt ;  the  latter  two  of  which 
pigeons  are  very  fond  of ;  the  whole  is  moistened  with  stale  urine.  Strong  scents,  such 
as  asafcetida,  are  said  to  be  agreeable  to  these  birds,  so  as  frequently  to  attach  them  to 
their  habitations  when  they  will  not  stay  under  other  circumstances. 

6979.  Cleanliness  is  essential  to  the  health  of  pigeons  ;  a  neglect  of  it  will  cause  them  to 
be  covered  with  vermin.  The  common  house-pigeon  is  little  liable  to  disease,  although 

fancy  pigeons,  being  monstrous  productions,  are  particularly  so.  '  Little  is  known  respect- ing any  modes  of  curing  them. 
69R0.  Laws  respecting  pigeons.  Shooting,  or  destroying  pigeons  by  any  otlier  me.ms  is  punishable  by  a  fine 

of  20s.  for  every  bird  ItiUua  or  talicn.  Any  lord  of  the  manor,  or  freeholder,  may  build  a  pigeon-house  upon 
Ills  own  land,  but  a  tenant  cannot  do  it  without  the  lord's  licence.  Shootiug,  or  killing,  within  a  certain distance  of  the  pigeon-house,  renders  the  person  liable  to  a  forfeiture. 

Sect.  VI. 
GUINEA  FOWLS. 

6981.  This  bird  retaining  somewhat  of  the  wild  nature  of  the  original,  which  was  from 
Africa,  is  apt  to  wander  from  home,  and  of  com-se  cannot  be  so  conveniently  kept  as 
common  fowls.  They  are  remarkably  shy,  and  are  apt  to  forsake  their  nests  if  disturbed  ; 
but,  in  general,  their  habits  and  mode  of  treatment  resemble  that  of  the  turkey.  There 
are  several  varieties,  but  being  rather  difficult  to  rear  in  our  climate,  and  being  noisy  and 
turbulent  in  the  poultry  yard,  they  are  seldom  kept,  and  generally  more  for  curiosity  than 
use,  though  they  are  excellent  for  the  table  :  and  their  eggs,  though  small,  are  particularly 

good.  They  can  seldom  be  brought  either  to  roost  or  lay  in  any  house.  Like  the  pea- 
hen, they  dislike  confinement,  and  generally  choose  some  shed,  tree,  or  bush,  for  their 

roosting  place  and  nest. 

Sect.  VIL 

SWANS. 

6982.  Tame  swans  are  never  kept  except  there  be  a  piece  of  water  for  them  to  swim 

in,  to  which  they  are  a  great  ornament,  and  it  is  necessary  that  the  water  should  be  clear, 

towards  keeping  it  in  which  condition  they  assist.  In  its  food  it  is  verj-  similar  to  the  goose. 
The  swan  lays  early  in  tlie  spring,  only  once  a  year,  and  has  seldom  more  than  three  eggs. 
The  male  assists  in  hatching.  Tliey  require  little  attention  in  breeding,  except  a  small 

house  for  their  young,  for  they  usually  build  their  nests  in  some  secluded  spot  near  the 

water,  and  prefer  an  island  if  there  is  one.  They  should  not  be  disturbed,  and.  indeed,  so 

powerful  are  they,  that  a  stroke  of  tlteir  wing  might  have  a  serious  eftect.  The  c.vgnots 
are  dark  coloured  when  first  hatched,  and  do  not  become  white  till  their  second  year.  Their 

bringing  up  is  left  to  the  mother,  and  may  or  not  have  food  supplied,  according  to  the 
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1  ocality.  They  have  sometimes  been  fattened  in  the  same  manner  as  green  geese,  by  tliose 
,vho  choose  to  try  them  at  table  ;  in  severe  weather,  in  winter,  they  require  being  fed. 

Sect.  VIII. 

PEACOCKS  AND  PEA-HENS. 

6983.  The  pea-fowl  require  the  same  treatment  as  turkeys.  Though  formerly  brought 

I  ;o  table,  they  are  not  eaten  now,  their  flesh  being  coarse  and  ill-flavoured ;  they  a,re 
!  ;herefore  kept  only  for  ornament.  The  tail,  which  is  so  eminently  beautiful,  comes  to  its 
;  ;ull  size  when  the  bird  is  three  years  old  ;  and  some  peacocks  live  twenty  years.  They 

^  iubsist  on  the  same  food  as  domestic  fowls,  but  "prefer  barley  ;  and  though  they  are  very 
I'ilestructive  in  gardens,  yet  they  are  useful  in  destroying  all  kinds  of  reptiles.  In  her 
1  latching,  the  hen  has  the  same  habits  as  the  turkey,  and  the  pea-chicks  are  extremely 
icender.  It  is  necessary  to  keep  the  peacock  from  having  access  to  the  young,  as  he  is  apt 
I  -.0  kill  them ;  and  he  will  kill  young  chickens  in  the  same  way. 

Sect.  IX. 
PHEASANTS. 

6984.  As  this  bird  has  not  hitherto  been  perfectly  domesticated,  and  as  the  flesh  of 
ihhose  brought  up  in  the  house  is  much  inferior  to  that  of  the  wild  pheasant,  they  are  bred 
i  bhiefly  for  show  only,  for  the  park,  or  for  very  recluse  scenes,  .which  they  will  not 
r  -eadily  leave  if  well  fed  and  not  much  disturbed.  Their  beautiful  plumage  renders  them 
A  pery  interesting. 

6985.  To  stock  a  pheasantry  the  general  mode  is  to  procure  eggs  from  some  establish- 
iment  of  this  sort,  or  sometimes  they  are  found  in  the  woods:  these  are  set  under  a  hen 
i!  hat  has  kept  the  nest  three  or  four  days ;  a  bantam  is  best.  When  the  hens  have  sat 
i  .heir  full  time,  which  is  from  twenty-three  to  twenty-seven  days,  the  young  pheasants 
;ns  they  are  hatched  should  be  put  into  a  basket  with  a  piece  of  flannel ;  after  the  first  day 
tihey  should  be  put  under  a  frame  with  a  net  over  it,  with  a  separate  place  for  the  mother ; 

ibhey  should  be  fed  with  boiled  eggs  cut  small,  boiled  milk  and  bread,  alum  curd,  ants' 
i  sggs ;  a  little  of  each  sort,  and  often.  After  two  or  three  days  they  will  be  acquainted 
iiwith  the  call  of  the  hen  that  hatched  them,  and  may  have  their  liberty  to  run  about, 
I  sbserving  to  keep  them  out  of  the  sun  and  the  cold  winds.  It  is  proper  to  choose 
I:  I  situation  for  a  pheasantry  where  they  may  be  well  protected  from  dogs,  foxes,  &c. 
IThose  young  birds  that  are  intended  to  be  turned  out  wild  should  be  taught  to  perch,  by 
Hying  a  string  to  the  hen's  leg  and  obliging  her  to  sit  in  a  tree  all  night  tUl  she  becomes 
aiiccustomed  to  this  situation.  The  young  birds  will  follow  the  hen  and  perch  with  her. 
IThose  for  breeding  are  to  be  put  into  a  pen,  having  their  wings  clipped  :  such  as  are  to  be 
tcurned  out  are  put  into  another  pen  netted  over,  and  having  their  wings  untouched.  When 
liirst  penned,  the  birds  must  be  fed  with  dough  of  barley  meal,  corn,  and  plenty  of  green 

icuiTiips.  As  the  birds  are  fond  of  ants'  eggs,  some  should  be  procured  if  possible  ;  and  some 
poersons  make  artificial  ones  by  rolling  flour  beaten  up  with  an  egg.  Great  cleanliness 
naiust  be  observed  with  respect  to  pheasants. 

Hen  pheasants  seldom  succeed  in  rearing  their  brood  through  their  extreme  shyness  ; 
^^ut  to  induce  them  to  do  so  a  retired  place  must  be  provided,  well  sheltered  by  trees,  and 
Iriaving  a  supply  of  water.  Pheasants  appear  to  show  great  partiality  for  marshes  near 

ihhe  sea,  or  cliff's  with  any  furze  or  cover  for  them  and  which  join  the  salt  water ;  for,  like 
I'pigeons,  they  are  great  lovers  of  salt.  In  such  advantageous  situations  Mr.  Daniel  says 
ikhey  can  be  retained  plentifully,  provided  they  have  abundance  of  food  with  perfect 
ijjuiet ;  and  that,  when  reared  with  common  fowls,  they  sometimes  become  very  tame. 

Sect.  X. 
AVIAKY. 

6986.  This  is  a  house  for  keeping  birds  that  do  not  come  under  the  description  of 
ppoultry  :  such  as  gold  and  silver  pheasants  ;  partridges ;  quails ;  red,  black  and  wood 
ggrouse  ;  turtle-doves  and  the  rarer  pigeons  ;  Muscovy  ducks  ;  Canadian  geese  ;  bustards  ; 
pguUs ;  curious  varieties  of  the  fowl,  &c. ;  also  singing  and  other  small  birds.  A  large 
aiviai-y  requires  an  inclosure  of  some  extent  —  perhaps  an  acre  or  two  —  and  in  this  must 
tibe  the  various  houses  for  the  different  kinds  of  birds  :  these  may  be  small  rustic  struc- 
ttures,  provided  with  the  conveniences  of  roosting  places,  nests,  &c.  Elegant  aviaries  may 
Hbe  seen  at  Woburn  Abbey,  Bedfordshire;  Cobliam  Hall,  in  Kent;  and  Knowlesly  Hall, 
nnear  Liverpool.  Some  of  the  birds  that  are  wild  require  to  have  small  nests  or  inclosures 
ccovercd  with  netting  to  prevent  their  flying  away,  and  to  protect  them  from  birds  of  prey. 
TThe  construction  of  aviaries  on  a  small  scale  is  too  evident  to  require  particular  descrip- 
lition  :  tliey  must  be  inclosed  with  wire  netting,  and  have  the  usual  contrivances  for  liold- 
iiing  food,  drink,  &c. 

,  
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CHAP.  VII. 

PIGS  AND  THEIR  MANAGEMENT. 

6987.  Pigs  are  not  very  agreeable  to  have  about  a  house ;  and  it  is  therefore  desir- 
able that  they  should  be  kept  out  of  sight  as  much  as  possible,  which  can  only  be  done 

■where  there  is  some  kind  of  yard.  Where  cows  are  kept,  it  is  generally  found  conve- 
nient to  have  also  some  pigs.  It  is  well  known  that  the  most  delicate  pork  is  that 

produced  by  feeding  pigs  on  milk  and  whey  from  the  dairy,  with  meal ;  and  that  it  is 
much  superior  to  any  that  can  be  had  from  the  butcher.  Nevertheless,  if  any  inex- 

perienced person  should  set  about  feeding  his  pigs  for  his  table,  the  pork  might  prove 
very  expensive  :  and  this  branch  of  domestic  economy  requires  some  little  skill.  Even 
in  a  farm,  hogs  are  generally  considered  rather  as  a  subordinate  species  of  live  stock,  and 
chiefly  valuable  as  consuming  what  would  otherwise  be  lost :  there  is  one  advantage  which 
this  animal  has,  which  is,  that  his  keep  usually  costs  little,  and  is  not  attended  with  mach 
trouble  to  those  accustomed  to  them. 

6988.  There  are  various  breeds  of  swine,  and  some  fatten  more  readily  upon  the  same 
food  than  others ;  and  the  breeds  vary  considerably  in  their  size.  Those  which  are 
reckoned  the  best  of  the  small  kind  are  the  Berkshire  and  the  small  Essex,  or  the  latter 
crossed  by  the  Chinese.  Of  larger  hogs,  for  bacon,  the  Hampshire,  the  Norfolk,  and  the 
Cheshire  are  the  principal ;  and,  as  porkers,  the  Suffolk,  Essex,  and  Oxfordshire,  are 
among  the  best.    The  long-legged  Irish  pigs  are  considered  to  be  the  worst. 

6989.  In  purchasing  pigs  for  fottening,  it  is  not  always  easy  to  procure  the  very  best 
breeds  :  but  some  of  the  others  may  do  very  well.  The  sow  should  be  at  least  ten  months 
old  before  she  is  fit  to  breed  from  :  she  goes  with  young  a  little  more  than  four  months, 
and  has  often  two  litters  in  a  year,  generally  producing  a  numerous  progeny,  consisting 
of  from  eight  to  sixteen  at  a  litter.  Hogs,  when  suffered  to  see  the  natural  term  of  life, 
live  from  fifteen  to  thirty  years.  Their  size  and  strength  continue  to  improve  till  they 
are  five  or  six  years  old.  The  best  season  for  their  farrowing  is  in  the  summer,  as  young 
pigs  are  exceedingly  tender  and  difficult  to  rear  in  the  cold  of  winter. 

6990.  Pigs  are  very  troublesovie  in  cultivated  grounds,  ploughing  them  up  with  their 
snouts  in  search  of  wild  roots  of  which  they  are  fond.  To  prevent  them  from  turning 
up  the  soil,  the  best  method  is  to  cut  the  two  strong  tendons  of  their  snouts  with  a  sharp 
knife,  about  an  inch  and  a  half  from  the  nose;  this  may  be  done  with  little  pain  and  no 
prejudice  to  the  animal  when  about  two  or  three  months  old.  The  common  practice  of 
restraining  them  by  rings  fixed  in  the  snout  is  painful  and  troublesome  :  these  must  be 
replaced  as  often  as  they  give  way,  and  that  happens  so  frequently  that  rings  afford  little 
security  against  this  nuisance. 

6991.  The  piggery  should  be  so  situated  as  not  to  be  offensive,  and  yet  be  easily  supplied 
with  food  from  the  scullery  and  dairy.  Each  animal  requires  to  have  a  separate  sty, 
which  should  open  into  a  little  court  or  area  for  exercise,  and  to  hold  his  feeding-trough. 
The  large  piggery  erected  by  the  Earl  of  Egremont  is  said  to  be  one  of  the  most  complete 
in  the  kingdom. 

6992.  The  pig-sty  may  be  built  of  any  convenient  material :  stone  or  brick  are  the  bust. 
It  should  be  dry  and  warm  ;  and  for  this  purpose  the  floor  is  best  paved  with  large  stones, 
and  should  be  raised  a  little  above  the  ground,  and  slope  a  little  towards  a  channel  conduct- 

ing the  wet  into  a  drain  leading  to  a  cess-pool  or  manure  tank  :  one  of  the  usual  defects  of 
pig-sties  is  the  neglect  of  proper  drainage.  The  roof  may  be  thatched  with  straw,  reeds, 
heath,  or  any  other  warm  material.  Every  piggery  should  have  a  rubbing-post  for  the 
animals  to  clean  themselves  against.  When  circumstances  permit  the  pigs  to  have  access 
to  a  field  or  an  orchard  or  wood,  where  they  can  find  fruits  and  vegetables  of  various 
kinds,  it  is  of  great  advantage  to  their  health. 

6993.  When  a  sow  is  expected  to  forrow,  she  should  be  separated  from  the  rest,  and 
littered  down  with  a  small  quantity  of  dry  short  straw  ;  but  if  too  much  straw  is  used 
when  she  has  young,  the  latter  are  apt  to  nestle  under  it  and  be  smothered  by  the  dam. 
Sows  should  likewise  be  carefully  watched  for  some  days  after  farrowing,  as  they  are  apt 

to  eat  their  offspring  :  she  ought  to  be  well  fed  while  nursing.  The  young  pigs  are  gene- 
rally weaned  at  the  end  of  six  or  seven  weeks  :  and,  when  sows  are  weaning,  they  ought 

to  be  kept  low  and  allowed  to  wallow  in  wet,  as  they  are  at  that  time  very  subject  to  a milk  fever. 

G9n4.  Cleanliness  shnutd  lie  observed  as  nmcli  as  possible  xeilh  respect  to  pigs,  nltliongh  it  is  nn  opinion  not 
iniconinion  ainoni  some  countrv  people  tliat  chnnging  tlip  litler  nu<\  cle-winR  tlie  styes  protrm  t  the  time  or 
tlie  imimiil's  arriving  at  his  reniih  eil  degree  of  fatness  :  ami  thai  tilth  contributes  to  his  health  ami  prospi  rlty. 
This  opinion  is  Inlly  emitradicted  liy  experiment.  Although  pigs  in  general  are  not  cle.in  in  their  usual 
l.ablts,  yet  few  domestic  aiiiiiials  arc  more  pleaseJ  when  llicy  liavc  clean  comforublc  beds,  and  cerUunly  nono 
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on  which  cleanliness  has  a  more  evidently  beneficial  effect,  so  far  as  feeding  and  fattening  are  ennccined. 
rigs  are  particularly  liable  to  disorders  of  the  skin,  and  to  vermin,  probably  from  their  gross  feeding;  and 
cleanliness  assists  very  much  to  remove  these.  It  is  good  management  to  give  them  occasionally  a  little 
sulphur  and  nitre  with  their  meat :  «'hen  first  put  up  to  feed,  some  add  a  small  portion  of  antimony.  Some pigs  are  liable  to  inflammatory  disorders,  which  are  seldom  curable.  To  prevent  this  some  wash  and  scrub 
them  every  week. 

6995.  The  pig  is  a  voracious  animal,  gross  in  his  feeding,  and  almost  omnivorous.  He 
■will  devour  animal  matter,  but  it  is  chiefly  on  vegetable  food  that  he  is  fed.  He  -will 
graze,  eat  cabbage  leaves,  common  and  Swedish  turnips  or  turnip  tops  ;  carrots,  parsnips, 
and  mangel-vrurzel :  potatoes  afford  him  much  nutriment,  but  should  never  be  given  raw, 
but  alwaj's  boiled,  and  the  water  in  -which  they  "were  boiled  should  be  thrown  away. 
Besides  this,  all  the  peelings  and  refuse  of  potatoes,  cabbages,  and  other  vegetables,  and 
greasy  slops  from  the  scuUery  are  made  up  into  a  wash  for  the  pigs ;  and  there  should  be 
a  spout  leading  out  of  the  wall  of  that  place  conveying  it  into  proper  receptacles  for 
carrying  it  to  the  hog  cistern,  or  trough.  Pigs  will  thrive  and  be  in  tolerably  good 
condition  when  kept  upon  food  of  this  kind  ;  but  besides  this  there  is  another  stage  in  his 
feeding,  which  is  fattening  him  for  the  butcher.  For  this,  food  of  a  more  nourishing 
quality  is  requisite ;  and  farinaceous  food  is  found  to  be  more  fattening,  such  as  barley 
meal,  pea  meal,  and  buck  wheat ;  these  are  boiled  with  milk,  or  mixed  with  other  kinds 
of  food.  If  pigs  are  suffered  to  gorge  themselves  with  food,  they  are  liable  to  have 
surfeit  and  indigestion,  which  is  removed  by  abstinence  for  a  day,  or  giving  nothing  but 
a  warm  mash,  with  bran  or  poUard. 

6996.  In  fattening  sucking  pigs,  all  that  is  requisite  is  to  keep  the  mother  well  lodged  and 
nourished.  Weaned  pigs  when  to  be  fatted,  are  to  be  kept  constantly  on  whey,  or  skim 
milk,  or  butter-mUk,  with  frequently  an  addition  of  peas  or  beans,  or  barley  meal.  Such 
good  keeping  makes  them  increase  rapidly  in  size,  and  renders  them  fit  for  use  at  an 
early  age. 

6997.  When  pigs  are  of  a  proper  age  to  fatten  for  pork  or  bacon,  they  are  kept  in  the 
sty,  and  well  fed  with  the  best  food.  This  must  vary  somewhat  according  to  circum- 

stances ;  but  certain  kinds  of  food  are  usually  employed  for  this  purpose.  MUk,  whey 
and  scullery  wash,  with  steamed  potatoes,  meal  of  barley,  peas  and  beans  boiled  with 
milk,  are  all  fattening  materials  ;  also  Swedish  turnips  and  carrots  boiled  or  steamed. 
Potatoes,  if  raw  are  of  little  use  to  fatten,  and  hence  the  inferiority  of  the  greatest  part  of 
the  Irish  bacon  that  comes  to  market ;  they  are  much  more  nutritive  if  boiled.  Grains 
from  the  distiller  are  likewise  used  where  they  can  be  obtained  ;  and  here  it  may  be 
proper  to  notice  an  error  respecting  the  last.  It  is  a  general  idea  that  distillers'  grains 
are  the  cause  of  a  constant  intoxication  of  the  pigs,  and  hence  that  their  flesh  cannot 
be  healthy;  but  it  is  a  mistake  to  suppose  that  there  is  any  spirit  left  in  the  grains; 
observation  has  shewn  that  pigs  fed  upon  such  food  are  quite  as  healthy  as  any 
other.  Bacon,  however,  fatted  upon  porridge  of  barley  meal  and  skim  milk  is  the finest. 

A  pig  may  be  fattened  in  about  six  weeks  or  two  months.  Young  porkers  are  gene- 
rally fattened  between  October  and  Christmas  ;  if  fed  on  boiled  peas  or  beans,  or  meal 

from  them,  for  the  last  fortnight,  the  flesh  and  fat  will  be  firmer.  A  little  salt  sprinkled 
with  their  food  will  often  make  them  relish  it  better.  There  is  no  necessity  that  the 
wash  from  the  scullery  should  be  always  given  fresh  ;  on  the  contrary,  pigs  seem  to  pre- 

fer that  which  has  been  accumulated  and  kept  a  little  so  as  to  be  stale  or  sourish,  and 
perhaps  beginning  to  ferment,  on  which  account  some  recommend  having  several  tubs  or 
cisterns  to  collect  it  in,  so  that  one  may  be  emptying  while  another  is  filling. 

6998.  The  hog  cistern  for  containing  the  wash  is  best  made  of  stone  or  slate  :  wooden 
vessels  are  liable  to  decay,  and  lead  is  dangerous.  Some  have  been  made  of  brick  and 
Roman  cement,  or  bricks  laid  in  strong  ferruginous  clay  lined  with  a  coat  of  the  same 
so  as  to  be  perfectly  water-tight.  A  slanting  shed  roof  should  be  placed  over  them  ;  and it  may  be  sunk  in  the  ground  with  advantage,  to  prevent  freezing  in  winter. 

The  feeding  trough  ought  to  be  kept  very  clean,  and  frequently  washed  out  with  hot water. 

C999.  Where  a  single  cow  is  kept,  much  cannot  be  expected  from  her  for  the  pies  :  and  vet  many  a  cottiuer contrives  with  that,  and  the  refuse  of  his  garden,  with  offal  of  his  kitchen,  not  only  to  keep  one,  and  perhaps 
il?;^"ll",l!l,"™„i  ,'™„.wP."!.''.'y-  -rY!?™.  l'"'e.  ™o'-e  tl'an  potatoes  are  employed  to  fatten,  the  quantities 1  peck  a  day  in 9G  lbs.,  may  be 

management"""  *  °''  weight.    With  one  cow,  two  pigs  may  bo  iiept  w1th"gooa 
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CHAP.  vm. 

RABBITS. 

7000.  Rabbits  are  not  only  kept  in  a  domestic  state,  but  also  largely  in  a  -wild  state  in 
■warrens,  particularly  in  sandy  districts.  A  warren  is  an  inclosed  piece  of  ground  where the  rabbits  live  in  holes  which  they  burrow  beneath  the  surface,  as  it  exists  naturally;  or  in 
banks  raised  artificially  for  the  purpose  :  level  ground  is  not  fit  for  a  warren,  these  animals 
in  their  native  state  delighting  to  burrow  in  the  sides  of  sandy  hills.  It  is  essential  that 
the  soil  should  be  dry,  sandy,  and  poor ;  a  damp  situation  will  be  fatal  to  the  stock,  as 
they  are  very  liable  to  the  rot ;  and  too  rich  herbage  is  unfavourable  to  their  health.  In 
the  winter  season  when  the  weather  is  severe,  food  nmst  be  supplied  to  them,  consisting 
of  green  hay,  turnips  and  other  vegetables.  The  wild  rabits  are  taken  in  the  warrens  by 
nets  or  traps,  and  sometimes  by  terriers  ;  they  are  in  season  from  the  end  of  October 
to  the  beginning  of  January  ;  and  are  better  as  food  than  tame  rabbits.  There  is 
seldom  any  other  variety  kept  in  warrens  than  the  grey.  Vast  numbers  of  these  wild 
rabbits  are  sent  to  the  London  markets  in  the  winter  months,  and  sold  at  a  very  cheap 
rate. 

7001.  Tame  rabbits  are  renred  in  rabbit-houses  or  in  hutches  ;  there  are  several  varieties 
of  them  ;  the  large  white  and  yellow  species,  and  a  larger  variety  of  the  hare  colour.  These 
and  other  varieties  may  be  had  of  the  London  dealers  and  poultrymen. 

7002.  The  doe  will  breed  at  the  age  of  a  year,  and  sometimes  in  six  months,  and  her 
period  of  gestation  is  thirty  or  thirty -one  days.  Some  days  before  parturition  hay  is  to 
be  given  her  to  assist  in  making  her  bed,  to  which  she  adds  the  flue  which  nature  has 
instructed  her  to  tear  from  her  body  for  that  purpose  ;  forming  this  bed  is  the  first  sign 
of  pregnancy.  There  are  generally  from  five  to  ten  produced  at  a  litter,  but  if  any 
of  these  appear  defective  or  sickly,  they  are  usually  destroyed,  five  being  as  many  as  she 
can  well  rear  :  at  the  end  of  six  weeks  they  may  be  separated  from  her  and  weaned. 
The  buck  should  be  kept  at  a  distance  while  she  is  nursing  the  young,  or  he  will  kill 
them.  Should  the  doe  be  weakly  during  nursing,  it  is  common  to  give  her  more 
nourishing  food  than  usual.  With  due  attention  in  keeping  them  warm  and  feeding  them 
well,  rabbits  may  be  bred  throughout  the  whole  year,  though  four  or  five  litters  may  be 
considered  sufficient. 

7003.  The  rabbit's  hutcJies  in  which  they  are  kept,  are  wooden  houses  Jig.  907.  two  feet 
six  inches,  or  three  feet  wide,  and  one  foot  six  inches  high,  divided 
into  two  by  a  partition  within,  that  has  an  opening  forming  a 
communication  between  them  ;  the  use  of  this  division  is  that 
the  rabbits  may  be  confined  in  one  while  the  other  is  being  cleaned 
out,  which  must  be  done  frequently,  otherwise  the  animals  will 
become  diseased.  Each  division  should  have  a  door,  and  one  of 
them  may  be  wired  or  fitted  with  bars  an  inch  apart,  two  of  which 
should  be  movable  to  put  in  food.  The  food  is  put  into  a  trough 
a,  which  should  be  of  pewter,  iron,  or  earthenware,  as  rabbits  are 
apt  to  gnaw  them  when  of  wood.  Their  grass  and  greens  may 
be  laid  on  the  floor.  These  hutches  are  ranged  in  the  rabbit  room 
along  the  wall  a  few  feet  from  the  floor,  or  in  any  other  way  that 
may  be  found  convenient,  the  apartment  not  being  always  in- 

tended for  the  rabbits  to  run  about  in  ;  though  some  prefer  this,  if 
there  are  but  few. 

7004.  The  food  of  the  rabbit  is  entirely  vegetable.  They  feed  upon  common  grass, 
clover,  lucerne,  and  on  good  hay,  and  pea  and  bean  straw;  greens  and  roots  form  excellent 
food,  and  potatoes  boiled  or  steamed.  They  will  fatten  upon  them,  but  still  more  if  they 
are  "-iven  corn  and  pollard.  Some  think  that  the  flesh  is  less  dry  when  fed  chiefly  upon 
succulent  herbs  ;  but  with  these  moist  foods  they  must  always  have  a  proportionable 

quantity  of  the  dry  foods,  as  hay,  bread,  oats,  bran,  grains,  chaff,  and  the  like,  or  they  will 
become  pot-bellied  and  die.  This  food  may  be  given  three  times  a  da}^ ;  and  when  they 
have  greens,  they  must  not  have  drink  ;  at  all  times  they  drink  but  little.  The  test  of 
health  is  their  dung  being  not  too  moist. 

700.5.  Habbits  are  in  perfection  for  fccditig  at  the  fourth  or  sixth  month,  or  much  less 
sometimes,  if  they  are  given  farinaceous  food. 

7006.  The  diseases  of  rabbits  are  not  numerous,  if  moderately  taken  care  of;  keepmg 

them  too  much  on  green  food,  will  as  has  been  stated,  cause  them  to  be  pot-bellied,  the 
cure  for  which  is  changing  their  diet  by  giving  them  hay  and  corn,  ground  malt,  or  peas, 

or  any  farinaceous  food.  They  are  also  liable  to  liver  complaints  which  are  incurable. 

Fattening  should  not  be  pushed  too  far,  otherwise  they  will  sometimes  drop  off  suddenly. 

JI 

Fig.  907. 
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CHAP.  IX. 

APIABT,  Am)  MANAGEMENT  OF  BEES. 

7007.  The  natural  history  of  bees,  -with  their  divisions  into  queens,  drones,  and  work- 
ing bees,  is  so  interesting,  that  it  has  been  treated  of  in  an  ample  manner  in  a  variety  of 

popular  books  ;  it  is  not  necessary  to  repeat  it  here,  and  we  refer  the  reader  for  the  nature 
of  honey  and  wax,  and  the  manner  of  their  production  by  the  bee  to  Book  VIII. 

Chap.  XIV.  "  On  Honey,"  and  to  Book  IV.  Chap.  II.  "  On  Wax."  We  propose  at  pre- 
sent to  confine  ourselves  to  the  methods  of  managing  and  presei-ving  the  stock  of  bees  in 

their  hives.  In  modern  times,  the  importance  of  bees  has  suffered  a  considerable  dimi- 
nution in  consequence  of  the  introduction  of  sugar  ;  still  this  part  of  our  economy  is  cul- 
tivated with  considerable  care,  and  improvements  have  lately  been  made  in  it. 

7008.  The  localiti/ and  particular  situation  vfhere  it  is  proposed  to  keep  bees  must  be 
considered  with  reference  to  their  natural  food,  and  whether  it  is  likely  to  be  in  sufficient 
abundance.  The  spot  selected  for  placing  the  hives  should  be  well  sheltered,  and  have  a 
southerly  aspect,  with  garden  herbs,  and  flowers,  if  possible,  in  the  vicinity.  Foul  smells 
and  loud  noises  have  been  thought  annoying  to  bees,  and  hence  it  is  deemed  advisable 
never  to  place  them  in  the  neighbourhood  of  forges,  pig-sties  and  the  like.  This  opinion 
with  respect  to  noises,  however  is  doubtful,  since  they  do  not  appear  to  be  furnished  with 
the  organs  of  hearing. 

7009.  The  advancement  of  agriculture,  and  the  consequent  decrease  of  wild  flowers, 
with  the  inclosure  of  wastes  and  commons  have  been  unfavourable  to  the  keeping  of  bees  ; 
and  in  an  arable  country,  with  good  farming,  few  stocks  can  be  supported.  Near  large 
tracts  of  heath  land,  where  the  flowers  of  the  heather  furnish  an  ample  supply  of  food,  bees 
generally  thrive.  In  Germany  and  Switzerland,  it  is  not  uncommon  to  transport  bee- 

hives into  these  places  during  the  summer  season  ;  this  change  of  situation  is  efiected 
in  some  parts  of  France  by  means  of  boats  on  the  rivers.  Bees  are  supposed  to  range  a 
mile  or  two  in  quest  of  food. 

7010.  To  establish  an  apiary,  it  is  necessary  to  procure,  by  purchase  or  otherwise,  a 
hive  of  bees,  or  as  many  as  are  required  to  commence  with.  Common  straw  hives  with 
bees  will  be  sufficient.    The  hives  should  be  selected  by  a  skilful  person  in  a  cool  evening, 

■  or  very  early  in  the  morning:  the  spring  is  the  best  season  :  he  will  be  able  to  form  a 
■  tolerably  good  idea  whether  or  not  a  hive  is  full  of  bees  and  combs  by  tapping  on  it.  The 
hives  may  be  easily  moved  by  placing  a  square  board  under  each,  and  placing  it  upon  a 
cloth  which  is  to  be  drawn  up  all  round  it;  then  carrying  it  upon  a  man's  head.  When 
brought  home,  the  hives  may  be  placed  on  stands,  or  in  a  bee-house ;  this  may  be  a 
wooden  closet  raised  on  feet,  and  having  doors  opening  in  the  front  and  sides ;  it  may  be 

;  four  feet  wide,  and  six  feet  high,  with  three  shelves,  each  large  enough  to  hold  two  hives 
with  a  slanting  roof  to  turn  the  wet.    The  holes  for  the  entrance  of  the  bees  should  be  3 

■  inches  long,  and  a  quarter  of  an  inch  high,  with  a  little  shelf  before  each,  for  the  bees  to 
1  light  upon. 

7011.  Bees  require  a  warm  temperature  :  and  it  is  said  that  neither  the  larvaj  nor  chry- 
'  salis  will  live  in  cold  of  60°.  They  appear  to  have  the  faculty  of  perceiving  the  approach 
1  of  cold  weather  and  rain,  and  even  while  busy  abroad  at  their  work,  they  will  suddenly 
1  leave  off,  and  hurry  home  in  crowds,  till  the  doors  of  their  habitations  can  scarcely  admit 
I  them  fast  enough  ;  and  they  are  seldom  caught  in  a  shower,  unless  at  a  great  distance  from 
1  the  hive.    Cold  is  a  great  enemy  to  them  ;  and  in  this  climate,  their  hives  must  be  kept 
■  well  sheltered  and  warm  ;  to  defend  themselves  against  it  in  a  hard  winter,  they  crowd 
I  together  in  the  middle  of  the  hive,  and  buzz  about,  exciting  a  warmth  that  may  be  per- 
I  ceptable  by  laying  the  hand  upon  the  glass  window  of  the  hive.    Sometimes,  in  very  cold 
■  winters  they  form  clusters,  hanging  on  each  other,  and  continue  for  some  time  in  a  torpid 

state.  When  they  appear  to  be  dead  with  cold,  they  may  be 
frequently  revived  by  laying  them  on  a  cloth  at  a  distance  from 
the  fire,  or  by  applying  artificial  heat  to  them  in  some  other  mode. 
Mild  winters,  as  well  as  severe  cold,  are  often  injurious  ;  sunshine 
in  winter  tempts  them  to  go  abroad,  and  exposes  them  to  a  change of  weather. 
7012.  Bee-hives  have  been  made  of  yarious  forms  :  the  com- 

mon form  answers  in  general,  is  well  known,  and  easiest  pro- 
cured. Hinsh  recommends  that  represented  in  fig.  908.  Instead 

of  having  three  or  four  legs,  as  is  usually  the  case,  a  single  one  is 
preferable,  as  being  a  better  protection  from  vermin  and  insects  : 
the  hive  may  be  chained  down  and  locked.  It  should  he  placed 
about  two  feet  from  the  ground,  when  on  a  separate  stand.  Tlie 

Fig.  908.  fittest  material  is  straw,  wliich  affords  the  best  defence  against  the 
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extremes  of  heat  in  summer,  and  cold  in  winter ;  this  is,  in  general,  preferable  to  wood, 
though  some  ingenious  kinds  have  been  constructed  of  this  substance.  Hives  with  glass 
have  been  made  for  the  purpose  of  studying  the  habits  of  the  bee,  but  only  with  this  view. 
A  superior  kind  has  been  invented  by  Mr.  Nutt,  and  is  described  in  his  work  on  bees' The  size  of  the  hives  should  correspond,  as  nearly  as  possible,  with  that  of  the  swarms. 
Bees  will  endeavour  to  fill  with  combs  whatever  hive  they  are  put  into  before  they  begin to  gather  honey.  Owing  to  this,  when  a  hive  is  too  large  for  its  inhabitants,  the  time 
for  collecting  their  winter  store  is  spent  in  unprofitable  labour,  and  starvation  is  the  con- 

sequence. This  evil  also  extends  to  occasioning  late  swarming  the  next  summer  :  it  being 
long  before  the  hive  becomes  so  filled  with  young  bees  as  to  produce  a  necessity  for  emi- 

gration, from  which  cause  the  season  is  too  far  advanced  for  the  young  colonies  to 
procure  a  winter  stock.  A  full  sized  straw  hive  will  hold  three  pecks  ;  a  small  sized  one 
from  one  and  a  half  to  two  pecks. 

When  there  are  many  hives,  it  is  usual  to  collect  them  together  in  a  bee-house  or 
apiary,  for  the  greater  facility  of  protecting  them  from  the  cold  or  thieves,  and  greater 
facility  in  examining  their  condition  and  progress.  It  may  consist  of  a  wooden 
closet  as  above-mentioned,  or  merely  a  simple  recess  in  a  wall  exposed  to  the  south,  and 
with  shutters  to  exclude  the  sun  occasionally  in  summer,  and  the  cold  in  winter.  The 
hives  are  often  placed  in  the  kitchen  garden,  where  they  are  considered  as  useful,  by 
aiding  the  impregnation  of  flowers. 

7013.  The  sivarming  of  bees  generally  commences  in  June  ;  in  some  seasons  earlier, 
and  in  cold  climates  or  seasons  later.  It  is  preceded  by  their  hanging  in  a  kind  of  string. 
Hives  should,  if  possible,  be  placed  in  the  neighbourhood  of  gooseberry  or  currant  bushes 
rather  than  of  large  trees,  as  the  bees  are  sure  to  fly  to  the  first  tree  they  can  find.  When 
the  bees  are  observed  hanging  together  in  a  string,  they  should  be  carefully  watched,  till 
the  swarm  has  settled,  which  it  generally  does  on  a  bush  or  a  tree,  when  a  new  clean  hive 
should  be  brought  and  placed  over  the  bees,  for  them  to  go  up  into  ;  or  the  swarm  should 
be  swept  into  the  hive,  which  must  be  immediately  carried  to  the  place  where  it  is  to  stand. 
It  sometimes  happens  that  the  swarm  will  leave  the  old  hive  and  return  again  several  times; 
owing  to  the  queen  not  having  accompanied  them,  or  from  her  having  dropped  on  the 
ground,  when  too  yoimg  and  weak  to  fly  to  a  distance.  It  was  formerly  the  practice  to 
wash  the  hive  with  beer,  or  sugar  and  water,  and  after  the  bees  were  hived,  to  let  stand 
till  evening  before  it  was  removed  to  the  place  where  it  was  to  remain  ;  but  both  these 
practices  are  now  thought  unnecessary,  and  the  latter  even  injurious.  Should  the 

weather,  for  some  days  after  swarming,  be  unfavourable  for  the  bees'  going  out,  they 
must  be  fed  with  care  until  it  clears  up,  otherwise  the  young  swarm  will  run  a  risk  of 
dying. 

7014.  77ie  honei/  is  taken  from  the  hive  in  two  different  modes.  The  most  ancient,  and 
still  the  most  usual  mode,  is  by  suffocating  the  bees,  which  is  done  in  the  following  manner, 
in  the  autumn,  generally  in  October.  Linen  rags,  smeared  with  melted  sulphur,  is  intro- 

duced to  the  hive  by  placing  it  in  a  hole  in  the  ground,  where  a  few  shreds  of  this  article 
are  undergoing  a  smothering  combustion  ;  or  the  fuU  hive  may  be  placed  on  an  empty  one 
inverted,  and  the  sulphureous  smoke  introduced  by  a  fumigating  bellows.  The  bees  will 
fall  from  the  upper  to  the  lower  hive  in  a  few  minutes,  when  they  may  be  removed  and 
buried  to  prevent  resuscitation.  The  combs,  being  thus  cleared  of  bees,  may  be  cut  out. 
Although  this  practice  has  been  mentioned  as  cruel,  it  is  in  fact  not  more  so  than  any 
other  way  of  killing  animals  for  food,  and  it  would  be  impossible  to  preserve  all  the 
swarms,  as  the  bees  would  multiply  too  fast.  However,  where  the  preservation  of  the 
lives  of  the  bees  is  an  object,  another  method  is  employed,  by  which  only  a  part  of  the 
honey  is  taken,  about  September.  It  is  effected  as  follows  :  —  Having  ascertained  the 
weight  of  the  hive,  and  determined  on  the  quantity  of  honey-comb  that  is  to  be  extracted, 
begin  the  operation  as  soon  as  evening  sets  in,  by  inverting  the  full  hive,  and  placing  an 
emptj'  one  of  exactly  the  same  diameter  over  it.  A  table  cloth  must  be  tied  round  the 
whole  to  prevent  the  bees  from  molesting  the  operator.  The  hives  being  thus  arranged, 
beat  the  sides  gently  with  a  stick,  particularly  in  those  parts  to  which  the  combs  are 
attached,  which  are  parallel  with  the  entrance  of  the  hive.  The  bees  will  then  ascend 
in  a  few  minutes  into  the  upper  hive,  which  will  be  known  by  a  loud  humming  noise.  Or 
this  transfer  of  bees  may  be  effected  by  a  slight  fumigation  with  burnt  paper.  When  the 
whole  community  has  ascended,  the  hive  with  the  bees  may  be  placed  upon  the  pedestal 
from  which  the  full  hive  was  removed,  and  that  from  which  the  bees  have  been  driven 

may  be  taken  into  the  house  to  have  the  comb  extracted.  Particular  care  nurst  be  taken 

to  cut  out  only  one  comb  at  a  time  ;  not  to  take  too  nmch.  Having  thus  obtained  a  suf- 
ficient quantity,  the  hive  may  be  placed  over  that  containing  the  bees,  which  must  be 

reversed,  and  both  left  in  that  position  until  the  next  morning,  when  the  bees  will  be 
found  to  have  taken  possession  of  their  former  hive,  and  if  the  season  proves  fair  they 
will  be  able  to  make  anotlier  quantity  of  comb  and  honey  equal  to  what  they  lost.  If 

the  honey  is  talicn  early  in  tiic  season,  immediately  after  the  first  swarm,  the  whole  of 
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. ;  may  be  cut  out,  and  the  bees,  being  returned  into  the  emptied  hive,  will,  perhaps,  be 
iuble  to  make  honey  enough  afterwards  for  their  winter  stock  :  but  it  is  to  be  observed, 
ihat  in  this  case  the  hive  cannot  be  expected  to  be  full  of  honey,  because  the  bees  in  June 

aand  July  are  chiefly  occupied  in  breeding ;  and  by  this  metliod,  one,  if  not  two  swarms 
.lare  lost.  Various  other  contrivances  have  been  invented  for  taking  the  honey  without 

ddestroying  the  bees,  but  their  description  would  demand  more  details  than  our  limits  will 
sallow,  and  we  must  refer  the  reader  to  works  written  expressly  on  the  subject,  as 

IBagster  on  Bees,  1834  ;  and  Nutt's  work  on  the  same. 
By  managing  the  temperature  of  the  hives,  Nutt  prevents  young  bees  from  being  pro- 

flduced,  and  consequently  no  swarms  can  take  place,  which  often  occasions  so  much 
I  trouble.  It  appears  that  under  a  certain  degree  of  heat,  the  queen  will  lay  no  eggs,  nor 
twould  they  be  hatched  :  although  the  collecting  and  storing  of  honey  will  go  on  at  this 
1  low  degree  of  heat  :  the  hives  are  therefore  kept  cool  by  ventilation.  That  ventilation  is 
iimportant  to  the  health  of  the  bees,  there  can  be  no  doubt;  but  the  swarming  being 
cnatural  to  bees,  it  is  impossible  altogether  to  prevent  it.  There  is  some  diflference  of 

copinion  respecting  the  utility  of  Nutt's  boxes,  the  advantages  of  which  are  thought  to  be 
iexaggerated :  though  they  are  certainly  more  elegant  and  convenient  than  the  common 
Lones,  where  amusement  chiefly  is  the  object. 

7015.  To  protect  the  ordinary  hives  from  the  cold,  they  are  covered  with  a  thatch  of  straw 
cor  rushes  about  the  end  of  September,  according  to  the  climate  and  season.  This  is  very 
t  essential,  and  well-covered  hives  are  always  in  a  better  condition  the  following  spring 
tthan  such  as  have  not  been  covered.    In  October,  the  aperture  at  which  the  bees  enter 
•  should  generally  be  narrowed,  so  as  only  to  admit  of  one  bee  passing  at  a  time.  Indeed, 
la  very  small  portion  of  air  is  sufficient  for  them  in  winter,  when  they  are  mostly  in  a 
t  torpid  state  ;  and  it  were  better  for  them,  during  severe  frosts,  to  be  entirely  shut  up,  as 
I  numbers  are  often  lost  from  being  enticed  to  quit  the  hive  during  the  sunshine  of  a 
'winter  day.  It  will  be  proper  to  remove,  by  a  crooked  wire,  the  dead  bees,  and  other 
I  filth  which  the  living  at  this  season  are  unable  to  perform  of  themselves.  To  the  hives, 
'  whose  stock  of  honey  was  sufficient  for  their  maintenance,  or  those  to  which  a  proper 
I  quantity  of  sugar  had  been  given  for  that  purpose,  no  further  attention  will  be  necessary 
I  until  the  breeding  season  arrives;  this,  in  warm  situations,  generally  takes  place  about 
I  the  beginning  of  May  ;  and  in  cold,  about  a  month  after.  The  young  bees,  for  a  short 
I  time  previous  to  their  leaving  their  cells,  and  some  time  after,  require  being  fed  with  the 
:  same  regularity  that  young  birds  are  by  their  parents  ;  and  if  the  store  in  the  hive  be 
<  exhausted,  and  the  weather  such  as  not  to  admit  of  the  working  bees  going  abroad  to  col- 
1  lect  food  in  sufficient  quantity  for  themselves  and  their  brood,  instinct  impels  them  to  kill 
;  and  throw  out  some  of  the  larviB.  To  prevent  such  accidents,  it  is  advisable,  if  during 
'  the  breeding  season  it  should  rain  for  two  successive  days,  to  feed  all  the  bees  indiscrLmi- 
I  nately,  as  it  would  be  difficult  to  ascertain  only  those  which  required  it. 

70 IG.  It  is  sometimes  necessary  to  supply  the  bees  with  food  early  in  the  spring,  should 

•  they  have  consumed  their  winter's  stock  ;  or  if  kept  during  the  winter,  after  their  honey 
is  taken.  This  should  not  be  deferred  too  long  ;  the  hives  should  be  examined  in  Sep- 

tember, and  if  a  large  hive  does  not  weigh  thirty  pounds,  it  will  be  necessary  to  allow  it 
half  a  pound  of  honey,  or  the  same  quantity  of  soft  sugar  made  into  syrup,  and  less  in 
proportion  for  smaller  hives.  It  is  sometimes  the  practice  merely  to  dissolve  sugar  in 
water,  but  without  boiling  it  into  a  syrup  ;  but  this  does  not  answer  properly,  for  when 
the  water  evaporates,  it  leaves  the  sugar  to  crystallise,  and  in  that  state  the  bees  cannot 
act  upon  it.  A  syrup  is  a  closer  combination  of  sugar  with  water,  by  which  the  latter  is 
prevented  from  flying  off,  the  consistence  resembling  honey.  Some  recommend  a  plate 
of  diluted  inferior  honey  crossed  with  straws,  and  covered  with  a  paper  pierced  with 
numerous  holes,  through  which  the  bees  will  seek  the  honey  without  daubing  themselves. 

7017.  When  honey  is  scarce  in  the  hives  early  in  the  spring,  or  late  in  the  autumn,  and 
there  are  no  flowers  to  furnish  them  with  more,  and  the  bees  have  ranged  the  fields  with- 

out success,  they  will  endeavour  to  supply  themselves  at  the  hazard  of  their  lives,  from 
the  stores  of  other  bees  ;  and  conflicts  sometimes  occur  in  consequence  of  depredations  ou 
neighbouring  colonies,  which  frequently  terminate  fatally  to  many  of  their  number. 

7018.  The  best  remerly  for  the  sting  of  the  bee  is  stated  in  the  Quarterly  Review.  "  Extract  at  once  the 
»tlng,  which  is  invariably  loft  behind  :  if  a  watch  key  is  at  hand,  press  it  exactly  over  the  wound,  so  that 
much  of  the  venom  may^  be  squeezed  out ;  and  in  any  case  apply,  the  sooner  of  course  tlie  better,  laudanum, 
or  the  legist  drop  of  spirit  of  ammonia.  Oil  and  honey,  which  are  also  recommended,  probably  act  in  keeping 
o(f  the  air  from  the  wound.  The  cure  varies  much  witli  the  constitutions  of  individuals :  but  tlie  poison  being 
ai-id,  any  alkali  will  probably  be  serviceable." 

7013.  'Those  viho  wish  to  amuse  themselves  vtilh  bees  should  study  their  habits  ;  It  is  remarkable  how  easily many  bee  masters  can  manage  them.    In  particular  they  cannot  bear  to  be  breathed  upon. 
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CHAP.  X. 

FISH  PONDS. 

7020.  It  is  much  less  the  custom  to  keep  fish  in  ponds  at  present  than  it  was  in  former 
times,  when  the  Roman  Catholic  was  the  established  religion  of  this  country ;  in  conse- 

quence of  which  fish  was  almost  an  essential  article  of  food  two  days  in  the  week,  and 
for  which  reason  fish  ponds  are  still  very  numerous  on  the  Continent.  At  that  time,  also, 
the  communication  between  the  sea  coast  and  the  inland  parts  of  this  kingdom  was  much 
more  difficult  than  at  present. 

The  situations  in  which  fish  ponds  are  most  easily  formed  is  in  a  small  narrow  steep 
valley,  through  which  a  stream  of  water  runs.  By  building  a  dam  across  the  valley, 
the  water  is  stopped  and  collected,  and  a  pond  is  formed  without  any  further  trouble. 
Several  such  ponds  may  be  made  by  collecting  the  water  that  overflows  by  similar  dams 
lower  down,  provided  there  be  water  enough.  In  other  situations,  ponds  must  be  dug,  and 
made  water-tight  by  clay  or  some  other  material ;  a  soft,  marly,  or  muddy  bottom  is  best, 
with  a  warm  exposure. 

7021.  The  kinds  of fresh  water  fish  generally  kept  in  pmds  are  carp,  tench,  perch,  gudgeon, 
eel,  and  pike.  Of  these  carp  is  the  most  usual ;  they  multiply  fast,  dnd  grow  to  a  large 
size.  Under  the  best  system  of  management  three  ponds  are  required,  one  for  breeding, 
another  for  rearing,  and  a  third  for  fattening. 

7022.  To  stock  a  pond  full-grown  fish  should  be  put  in  early  in  the  spring,  the  season 
for  spawning  being  from  the  latter  end  of  May  till  the  beginning  of  July.  When  the 
fish  have  spawned,  they  should  be  put  into  the  feeding  pond,  and  the  young  fry  should 
be  left  to  themselves  till  the  spawning  season  next  year :  they  are  then  removed  into  the 
rearing  pond,  where  they  remain  for  two  years,  when  they  will  have  grown  to  the  length 
of  four,  five,  or  six  inches.  This  pond  is  then  drawn,  and  all  the  fish  above  five  inches 
are  put  into  the  feeding  pond,  from  which  the  largest  are  taken  as  wanted  for  use.  The 
natural  food  of  carp  consists  of  larvae  of  insects,  worms,  and  soft  aquatic  plants ;  but  to 
obtain  these  fish  of  a  large  size  they  are  fed  in  stews  in  rain  water,  on  garbage,  boiled 
potatoes,  rice,  bread,  or  any  soft  food.  Carp  will  grow  to  the  weight  of  three  pounds  in 
six  years,  and  six  pounds  in  ten  years,  and  they  have  been  known  to  exceed  that  consi- 

derably. They  are  in  season  from  October  to  April.  In  very  large  ponds,  such  as  they 
have  on  the  Continent,  scarcely  any  food  is  given.  Tench  are  generally  put  into  the 
same  pond  with  carp,  as  is  the  case  in  Berkshire,  where  there  are  many  fish  ponds. 
They  will  live  in  foul  stagnant  water  in  which  no  other  fish  can  exist :  this  occasions 
them  to  have  often  a  muddy  taste  when  cooked  for  table,  except  they  are  kept  for  about 
a  week  previously  in  clean  water.  Perch  require  cleaner  water  than  either  carp  or 
tench,  and  the  ponds  in  which  they  are  kept  ought  to  have  a  stream  running  through  it ; 
but  they  will  thrive  in  stews  if  the  water  is  kept  clean :  they  grow  sometimes  to  the 
size  of  two  feet.  Gudgeons  are  small  fish,  and,  being  much  inferior  to  carp  or  tench,  are 
reared  chiefly  as  food  for  pike  and  perch.  Eels  will  live  in  stagnant  water,  and  require 
a  pond  through  which  there  is  some  current,  as  mill  ponds,  but  may  also  be  kept  in  stews ; 
in  ponds  they  are  destructive  to  other  fish.  The  pike  is  a  very  voracious  fish,  and  re- 

quires to  be  kept  by  itself ;  some  grow  to  the  size  of  several  feet ;  in  default  of  other 
fish  as  food,  they  will  devour  any  small  animals. 

7023.  Salt-wa  ter  fish  of  several  species  can  be  presen'ed,  and  even  fattened,  in  fresh 
•water  ponds,  particularly  the  flounder  and  other  flat  fish  of  the  genus  Pleuronectes,  the 
mullet,  &c.  Lately  some  experiments  of  this  kind  have  been  attended  with  complete 

success.    See  Brande's  Quarterly  Journal,  Nos.  33  and  34. 
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BOOK  XXVI. 

PRESERVATION  OF  HEALTH,  AND  DOMESTIC  MEDICINE. 

CHAP.  1. 

HEALTH  IN  THE  NURSERY. 

Sect.  I. 
GENERAl,  OBSERVATIONS. 

7024.  Health  in  infancy  and  childhood  will  always  form  a  consideration  of  deep  interest 
tto  parents.  Their  earliest  solicitude  must  always  lead  them  to  seek  the  means  of  develop- 
iing  in  fair  proportion  all  the  infantile  powers,  bodily  and  mental,  of  their  offspring. 
IThese  means  are  comprehended  in  the  term  "  good  nursing,"  or  in  medical  language, 

physical  education."  Maternal  attention  and  foresight  should  always  he  directed  to 
I  this  suhject;  for  "bad  nursing,"  the  mismanagement  or  neglect  of  the  bodily  powers  of 
ochildren,  is  often  the  foundation  of  diseases  in  infancy,  which  leave  permanent  effects  in 
I  the  constitution,  or  bring  forward  diseases  which  might  otherwise  have  always  remained 
1  latent;  thus  blighting  all  the  enjoyments  of  life  that  result  from  good  health;  besides 
v-which,  so  connected  are  the  physical,  intellectual,  and  moral  systems  of  human  nature, 
tthat  in  no  individual  can  one  of  them  be  impaired  without  danger  to  the  others.  The 
iwisest  system  of  education  may  never  be  sufficiently  effective  to  eradicate  the  evils  of 
■ "  bad  nursing." 

7025.  If  any  of  the  following  details  and  observations  appear  applicable  chiefly  to  tie 
^affluent  conditions  of  life,  or  comparatively  useless  to  those  whom  pecuniary  considerations 
•.would  restrict  in  their  domestic  arrangements,  still  there  will  be  found  suggestions  of  a 
^general  description,  and  applicable  to  the  common  nature  of  childhood — suggestions 
1  which  may  serve  for  any  sphere  of  life  in  which  sensible  active  mothers  devote  themselves 
-sufficiently  to  their  maternal  duties.    Such  mothers  may  bring  up  as  fine,  healthy,  happy, 
children  as  the  most  expensively  appointed  nursery  can  display  ;  and  even  more  so,  for 

';  luxury  and  indulgence  are  not  in  themselves  at  all  favourable  in  their  influences  over (childhood. 

7026.  Children,  under  all  ordinary  circumstances,  may  be  brought  up  in  the  ■wholesome 
1  liabits  of  cleanliness  and  activity  ;  may  be  taught  self-restraint  in  regard  to  food  ;  may  be 
tencouraged  in  cheerful  enlivening  pursuits ;  their  minds  may  be  awakened  to  useful 
(observations  even  by  the  simple  exercises  essential  to  the  development  of  their  bodily 
(organs.  These  are  the  principal  influences  promotive  of  infant  health  and  vigour;  and 
\  by  these  a  merciful  Providence  has  rendered  the  welfare  of  childhood  independent  of  the 
f  gradations  in  wealth  and  rank  that  are  caused  by  the  varying  circumstances  of  civilised 
I  life.  Thus  mothers,  employing  wisely  the  means  of  good  nursing  which  nature  entrusts 
tto  all  alike,  may  look  with  indifference,  as  mothers,  on  the  useless  appendages  and 
i luxuries  with  which  they  may  be  unable  to  surround  their  children:  may  they  not  also 
:  rejoice,  if,  while  their  condition  denies  their  children  privileges  which  affluence  might 
1  yield  them,  it  also  screens  them  from  snares  and  temptations  most  fatal  to  their  best 
I  interests  ? 

Without  further  observations  we  proceed  to  details  regarding  the  rearing  and  manage- 
tment  of  infancy  and  childhood — subjects  of  deep  interest  to  all  who  have  the  responsibility 
fof  parents. 

Sect.  II. 

ARRANGEMENT  OF  NURSERIES. 

7027.  In  addition  to  what  has  been  said  in  Book  III.  "  On  Ventilation,"  we  may  add 
tthat  nurseries,  or  any  rooms  appropriated  to  the  use  of  children,  should  be  lofty,  airy,  dry, 
I  light  and  cheerful  if  possible,  and  not  on  the  ground  floor,  where  the  rooms  -would  be 
I  more  liable  to  be  damp,  and  the  air  altogether  less  pure,  than  may  be  expected  in  the 
1  higher  parts  of  the  house.  Whenever  practicable,  children  should  have  their  day  nursery 
,-as  well  as  that  in  which  they  sleep,  that  each  room  may  be  in  turn  thoroughly  ventilated, 
•  On  this  one  circumstance  health  during  childhood  much  depends;  for  it  cannot  be  pre- 
fserved  wherever  fresh  air  is  excluded.  In  children  impure  air  brings  forward  constitu- 
itional  diseases,  which  might  otherwise  have  continued  latent.  Fresh  air  invigorates"  and 
(enlivens  children;  pent-up  air  weakens  and  depresses  them.  Day  nurseries  should  be 
[prepared  for  the  children  by  having  the  windows  open  early  in  the  morning,  whenever 
I  the  weather  admits  of  it.    A  short  time  suffices  "  to  change  the  air  "  of  the  room,  to  use 
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a  cominon,  but  not  very  correct  expression.  When  the  children  enter  it,  with  its  fresh- 
ness it  should  brace  their  young  nerves,  perhaps  relaxed  by  the  pent-up  air  of  their  sleep- 

ing room,  and  they  will  appear  in  physical  happiness  to  resemble  all  other  young  animals, free  and  sportive.  But  let  them  be  brought  out  of  one  heated  and  close  room  into 
another,  and  they  will  evince  all  the  lassitude  of  which  bodily  fatigue  would  occasion 
them,  and  that  depressed  state  of  their  animal  spirits  which  real  weakness  would  cause. 
Such  temporary  effects  of  close-heated  rooms  would  cease  to  be  transient  if  the  cause 
were  to  continue  :  settled  indisposition  and  debility  would  ensue. 

7028.  Yet,  desirable  as  fresh  air  is,  there  are  some  precautions  to  be  observed  in 
admitting  it  into  children's  rooms.  To  continued  draughts  of  air  no  children  should  be 
exposed,  unless  they  are  running  about  the  room,  or  in  some  way  actively  engaged. 
While  sleeping  in  their  cribs,  or  sitting  down,  they  should  be  always  sheltered  from 
streams  of  air.  When  awakening  from  sleep  (often  in  a  state  of  perspiration)  any  sudden 
check  occurring  to  them  from  a  current  of  cold  air  might  bring  on  some  inflammatory 
attack  of  the  lungs  or  bowels. 

7029.  In  foggy  or  rainy  weather,  nursery  windows  should  be  kept  closed.  In  such  a 
state  of  the  weather  the  admission  of  air  to  children's  rooms  must  be  through  open  doors 
instead  of  open  windows.  Also  in  the  winter,  at  three  o'clock  in  the  afternoon,  should 
every  nursery  window  in  day  or  sleeping  room  be  closed.  Night  air  cannot  be  safely 
admitted  into  nurseries  scarcely  at  any  time  of  the  year.  Children  should  not  be  per- 

mitted to  sleep  in  smoky  rooms,  nor  in  rooms  in  which  there  are  no  open  chimneys. 
The  difficulty  of  ventilating  the  latter  rooms  is  great.  The  air  is  gradually  vitiated,  and 
must  be  breathed  several  times,  causing  feelings  of  languor  and  general  depression,  and 
operating  as  a  powerful  and  hurtful  sedative  to  the  animal  system.  See  Book  III.  "  On 
Ventilation." 

7030.  The  temperature  of  nurseries  is  another  point  requiring  regulation.  In  nurseries, 
extremes  of  heat  or  cold  are  equally  to  be  avoided.  Excess  of  heat  in  the  air  of 
rooms  in  which  children  chiefly  live  causes  in  them  relaxation  of  the  skin,  irritation 
in  the  nervous  system,  extreme  susceptibility  to  cold,  and  in  the  end,  general  bodily 
debility.  Heat  constantly  acting  on  the  human  frame  is  said  to  be  more  destructive 
to  its  vital  powers  than  any  other  external  agent.  Sometimes  children  are  suffered  to 
remain,  perhaps  to  sleep,  in  rooms  recently  scoured,  or  in  which  quantities  of  wet  linen 
are  hung  to  dry  before  large  fires.  The  evaporation  from  the  wet  floors  or  linen  going 
on  more  rapidly  in  an  over-heated  room  than  in  one  of  lower  temperature,  still  more 
debilitating  effects  may  be  looked  for  than  the  heat  without  the  moisture  would  have 
produced.  A  little  moisture  in  a  hot  room  may  not  be  objectionable — it  prevents  the  air 
from  becoming  too  dry  ;  but  in  excess,  damp  adds  to  the  nervous  exhaustion  caused  by 
over-heated  air,  and  renders  children  who  live  in  such  a  state  of  the  air,  not  only  more 
susceptible  to  cold,  but  even  more  liable  to  the  diseases  incidental  to  childhood,  which 
are  all  more  or  less  of  an  inflammatory  kind. 

7031.  Excess  of  cold,  on  opposite  grounds,  is  not  without  danger  to  children.  Great 
heat  over-stimulates,  excessive  cold  depresses,  their  nervous  energies.  The  glands  of 
children,  who  cannot  take  the  vigorous  exercise  which  adults  may  do,  become  by  severe 
cold  inactive  and  humid,  and  the  fluids  of  the  body  all  but  stagnant ;  hence  chilblains 

occur,  (see  "  Chilblains,")  with  other  more  serious  diseases.  These  observations,  if  just, 
render  the  temperature  of  nurseries  an  important  point  in  their  management. 

The  temperature  recommended  for  the  sleeping  apartments  of  children  is  from  60°  to 
66°  of  Fahrenheit.  In  a  lower  temperature  than  60°,  the  life  of  a  very  young  infant  could 
hardly  be  sustained.  Living  in  a  much  higher  temperature,  its  system  would  be  fc({  a 
time  stimulated,  and  in  the  end  debilitated. 

7032.  To  cleanliness  in  nurseries  great  attention  should  be  paid,  both  as  it  regards  the 
health  of  children  and  the  habits  to  be  formed  in  them.  Nxirseries  should  be  swept  daily; 
damp  tea  leaves  sprinkled  on  the  floors  before  they  are  swept  prevent  the  dust  from 
i-ising  much  above  the  floor  and  settling  on  the  furniture.  Children,  young  infants 
especially,  should  be  removed  into  other  rooms  while  any  sweeping  in  their  nurseries  is 
going  on.  It  cannot  be  good  for  them  to  breathe  air  filled  with  particles  of  dust,  nor  are 
the  eyes  of  infants  uninjured  if  exposed  to  it. 

7033.  Nurseries  in  very  damp  or  cold  weather,  or  in  winter,  should  not  be  scoured 
weekly  ;  instead  of  which  the  floor  should  be  merely  wiped  over  with  a  damp  flannel,  and 
then  rubbed  with  a  hard  brush.  No  children  should  remain  in  rooms  damp  with  scour- 

ing, for  reasons  already  stated. 
7034.  Bedsteads  and  cradles  should  be  kept  free  of  dust,  and  particularly  the  floors 

under  them.  Fleas  or  other  insect  annoyances  increase  whenever  this  cleanly  process  is 

neglected,  and  iis  they  often  cause  chiMren  to  be  fi-etf'ul,  from  the  irritation  their  bites 
occasion,  any  neglect  in  daily  coIlecliii;j  and  removing  the  dust  from  beneath  bedsteads 
and  drawers  should  never  be  permitted. 

7035.  Children's  bedding,  blankets,  and  sheets  should  be  exposed  daily  to  an  open  window 
in  fine  weather,  or  to  a  fire  in  the  winter.    Bed  linen  should  be  changed  at  least  once  a 
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nortnio-ht;  in  many  nurseries  it  is  changed  once  a  week.  Carpeting  in  nurseries,  if 

jailed"  to  the  floor,  should  be  swept  daily,  tea  leaves  being  previously  sprinkled  over 
hliem.  .  J    ,  • 

7036.  Nurseries  in.  their  fitting-up  and  furniture  can  scarcely  be  too  simple  and  plam. 
IL  boarded  floor,  provided  it  be  not  old  and  full  of  splinters,  is  in  some  respects  better 

than  a  carpeted  floor  in  rooms  in  which  children  play  and  run  about 

7037.  Matting  is  soon  worn  out  by  the  incessant  treading'of  children. 
7038.  Carpets  if  used  in  nurseries  should  be  kept  free  from  dirt,  by  being  often  taken  . 

ilip  and  shaken  out  of  doors,  or  daily  swept 
7039.  T)ie  walls  oj nurseries  are  more  generally  papered  than  painted.  Many  persons, 

iiiowever,  are  in  favour  of  finishing  the  walls  of  nurseries  by  painting  them  in  distemper, 
hhat  in  case  of  the  infectious  diseases  incidental  to  childhood  breaking  out  among  children, 

hhe  walls  of  their  nui-series  may  be  more  easily  purified  from  infection  than  if  papered, 
tn  the  case  of  scarlet  fever,  infection  seems  to  linger  for  months,  and  even  years,  in  the  •, 

laouse  in  which  it  has  been,  and  no  means  are  more  effectual  in  getting  rid  of  this  evil  • 
khan  that  of  white-washing  the  ceilings,  and  if  the  walls  are  distempered,  of  having  them 
iklso  done  afresh.    It  takes  but  little  time  to  do  them,  and  but  a  slight  expense,  otherwise 
1 1  papered  room  is,  to  the  eye,  preferable  to  any  other  mode  of  covering  the  walls  of 
ibliildren's  apartments,  and  in  the  present  day  the  expense  of  papering  rooms  is  as  moderate 
L-is  any  other  mode  of  finishing  them.  Health,  however,  is  to  be  considered  in  every 
ithing,  as  the  first  object  in  rooms  allotted  to  children. 

7040.  Furniture  of  wood,  in  nurseries,  should  be  made  as  free  from  angles  as  possible  ; 
laables  should  have  the  corners  rounded  off,  that  an  infant's  efi'orts  to  run  alone  may  be  as 
liittle  as  possible  discouraged  ;  and  that  children  may  run  securely  about  their  nurseries  is 
umost  desirable,  for  indolent  nurses  would  often  compel  them  into  sedentary  habits  and 
paursuits,  when  nature  would  incite  them  to  active  amusements,  if  there  were  any  necessity 
t.;o  watch  them  constantly.  Above  all  precautions  should  be  those  regarding  open  windows 
aind  fire-places.  Nursei-ies  should  never  be  without  bars  to  the  one  and  guards  to  the 
other.  The  agility  and  caprice  in  the  amusements  of  children  (together  with  their 
iiinexperience  of  peril,  which  makes  them  fearless)  often  place  them  in  imminent  danger, 
sallowing  scarcely  time  for  the  most  vigilant  eyes  to  perceive,  or  for  any  one  to  avoid  it  : 
hhence  no  preventive  means  should  be  neglected  to  preserve  them  from  the  effects  of  their 
oown  rashness. 

70-41.  A  Mxll-ordered  nursery  should  be  furnished  with  everything  requisite  for  children's 
nuse,  distinct  from  those  of  the  family.  The  nursery  servants  having  these  things  in  charge 
tito  keep  clean  and  in  order,  much  disputing  and  confusion  amongst  the  servants  generally 
aare  thereby  prevented ;  breakfast  and  tea  things,  spoons,  tea-kettles,  trays,  candlesticks,  &c. ; 
titin  or  earthenware  baths  ;  night  lamps,  over  which  are  suspended  small  pannikins,  in 
which  at  night  the  food  of  weaning  or  dry-nursed  children,  may  be  quickly  warmed, 
tlhough  some  condemn  this  practice  altogether.  Washing  tables,  made  of  a  height  suitable 
tito  young  children,  low  chairs  and  stools,  are  among  the  chief  things  really  required  in 
nnurseries :  additional  conveniences  and  comforts  might  easily  be  named,  but  can  scarcely 
hbe  mentioned  as  requisites.  See  woodcuts  of  many  of  the  articles  of  "  Furniture  for 
tthe  Nursery,"  in  Book  V.  Chap.  XIV. 

7042.  Closets,  cupboards,  and  shelves,  should  be  found  in  every  nursery,  that  there  may 
bbe  places  into  which  every  article  not  in  use  may  be  put  away.  It  is  remarkable  how 
sstrong  a  love  of  neatness  and  order  may  be  inculcated  in  childhood,  by  neat  orderly  habits 
idn  the  nurseries  in  which  it  is  reared  ;  to  say  nothing  of  the  comfort  those  habits  impart 
lito  both  children  and  nurses.  When  the  nursery  is  littered  with  the  things  provided  for 
iits  convenience,  children  can  hardly  play  or  move  about  without  doing  some  micshief ; 
«aud  being  often  reproved  for  the  injury  thus  done,  they  certainly  suffer  from  carelessness 
aand  untidiness  not  their  own. 

7043.  Night  nurseries  require  little  furniture  beyond  bedding,  and  utensils  for  washing 
sand  bathing.  Carpets  many  persons  decidedly  object  to  have  in  the  sleeping  nurseries, 
uUsing  such  as  may  be  easily  taken  up  and  shaken  daily.  In  illness  they  should,  in  all 
ggeneral  cases,  be  removed,  hence  it  may  be  best  seldom  to  have  any  but  such  as  can  be 
eeasily  taken  up. 

7044.  Cribs  or  small  bedsteads  from  three  to  four  or  four  feet  and  a  half  long,  and  two 
ffeet  and  a  half  wide,  and  having  rails  at  the  sides,  head  and  feet,  put  into  frames  which 
aare  fitted  into  grooves,  so  that  they  may  be  drawn  out  at  pleasure,  are  at  present  more  in 

imse  for  children's  beds,  and  for  various  reasons  are  preferable  to  the  swinging  cots.  These 
llast  were  introduced  as  substitutes  for  the  rocking-cradle  of  wicker-work,  formerly  seen  in 
(■every  nursery  ;  but  wiiich,  with  the  swinging-cot  also,  are  now  very  little  used.  The 
'objection  to  both  arises  from  the  power  they  give  to  nurses  to  over-rock  infants  accord- 

ing as  their  own  convenience  suggests  to  them,  and  renders  them  inattentive  to  those 
ssyniptoms  wliich  infants  evince  when  they  have  slept  enough  ;  the  nurse  will  often  bo 
I  tempted  to  apply  to  the  rocker,  to  re-induce  sleep  iu  the  infant  under  her  charge  before 

4  G  3 
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seeking  into  the  causes  which  have  disturbed  it.  But  if  rocking  cannot  be  eflFected  but  in 
her  arms  or  on  her  knees,  it  will  be  for  her  own  comfort  as  well  as  for  the  good  of  the 
infant,  to  ascertain,  previous  to  any  attempt  to  make  it  sleep  again,  whether  its  wakeful- 

ness arise  from  hunger  or  pain,  from  weariness  of  one  posture,  or  from  restlessness 
occasioned  by  too  mucli  heat  of  the  room  or  weight  of  bed  clothing,  or  tlie  reverse,  for 
children  cannot  sleep  well  when  either  too  hot  or  too  cold.  To  remedy  any  of  these  in- 

conveniences to  the  infant  will  be  in  the  end  less  troublesome  to  the  nurse  than  to  hush 
in  her  arms  the  roused  infant ;  but  the  case  may  be  otherwise,  and  often  has  been,  when 
the  rocking-cot  has  been  at  hand;  the  poor  child  has  been  then  less  considered  than  it 
ought  to  have  been,  and  for  such  reasons  the  swinging-cot  as  well  as  the  cradle  of  old 
has  almost  fallen  into  merited  disuse.  Excess  of  rocking  or  swinging  is  on  another 
gi-ound  objected  to;  it  is  supposed  to  induce  in  infants  water  on  the  brain;  whether  this 
supposition  is  well  founded  or  not,  the  other  objection  previously  observed  will  be  sufficient 
to  keep  in  disuse  all  rockiug-cots  and  cradles. 

7045.  77ie  bedding  of  cribs  should  be  soft  and  warm,  and  the  covering  as  light  as  it  can 
be  consistent  with  the  requisite  wai-mth  during  cold  seasons.  After  the  first  year  a  horse- 

hair or  good  flock  mattress  is  better  for  children  than  feather  beds,  unless  in  cases  of 
delicate  thin  children,  whose  feeble  circulation  seems  to  stand  in  need  of  more  indulgence 
in  warmth  than  the  more  robust.  But  soft  feather  beds,  with  high  bolsters  or  pillows,  are 
supposed  to  admit  of  children  lying  in  positions  unfavourable  to  the  spine,  the  feathers 
being  too  yielding :  a  mattress,  on  the  contrary,  does  not  give  way  to  any  curved  position 
of  the  child.  In  mentioning  this  evil  of  feather  beds,  it  is  proper  to  remark  that  curvature 
of  the  spine  is  less  the  result  of  position  than  is  usually  imagined ;  and  even  admitting 
that  feather  beds  favour  it,  they  do  so  rather  by  contributing  to  a  general  diseased  system 
than  by  any  facility  which  they  afford  to  what  might  be  regarded  improper  positions. 
The  bodies  of  young  animals,  left  to  themselves,  never  can  suffer  from  such  a  cause.  The 
superiority,  however,  of  mattresses  over  feather  beds  for  children  is  undoubted.  In  all 

cases,  in  hot  weather,  mattresses  must  be  preferable  for  children's  use  to  feather  beds : 
in  winter  only  may  the  latter  be  more  desirable,  as  befoi-e  observed,  for  feeble  infants. 

70-16.  Bhmkels  for  children  should  be  light,  soft,  and  woolly  ;  of  such  are  those  which 
go  under  the  name  of  Witney  blankets.  Those  of  Lancashire  manufacture  are  heavy  and 
close  in  fabric. 

7047.  Sheeting  for  children  should  be  of  soft  linen  or  fine  calico.  The  latter  is  now 
more  frequently  used  than  linen  ;  it  is  less  expensive  in  the  purchase,  but  is  not  equally 

economic  in  regard  to  its  durability.  This  can  be  of  less  moment  in  children's  sheeting 
than  in  that  for  the  family  use. 

7048.  Counterpanes  can  scarcely  be  too  light  in  texture.  They  should  never  be  used 
for  warmth,  but  merely  as  a  protection  of  the  blankets  from  dust  and  dirt  during  the  day. 
When  waraith  is  to  be  added  to  bed  clothing,  it  should  be  by  means  of  additional  blankets. 
The  weight  of  counterpanes  is  an  objection  to  them  in  all  cases,  and  particularly  for 
children,  whose  breathing  should  not  be  oppressed  by  any  external  covering  either  by 
night  or  by  day. 

7049.  Hangings  and  vallances  to  children's  beds  are  not  needful,  if  cribs  are  so  placed  as 
to  be  away  from  streams  of  air  either  from  windows  or  doors.  There  should  always  be 
free  circulation  of  air  around  the  beds  of  sleeping  children ;  and,  so  far  from  having 
vallances  to  the  bedsteads,  their  cribs  should  stand  on  legs  about  a  foot  and  a  half  above 
the  floor,  that  the  lower  currents  of  air  may  pass  under,  and  prevent  any  stagnation  of  air 
beneath  the  beds. 

Sect.  III. 
DIET  AND  REGISIEN. 

SuBSECT.  1.  —  Food  allowed  during  Infancy  and  Childhood. 

7050.  The  food  of  children,  in  regard  to  its  kind  and  quantity,  must  now  come  under 
consideration  •  and  it  is  a  subject  of  the  greatest  importance ;  for  although,  in  subsequent 

periods  of  life  health  may  continue  unimpaired  under  deviations  from  the  strictly  whole- 
some diet, — may  be  preserved  in  one  case  under  too  good  living,  in  another  by  equal 

abstinence,— may  with  impunity  undergo  any  irregularity  in  regard  to  food,  which  plea- 
sure, convenience,  or  necessity  may  cause, — yet  in  early  iuflmcy  and  during  childhood 

such  deviations  and  irregularities  would  lie  often  fatal  to  life,  and  generally  arc  mjurious 

to  tlie  vigour  of  the  digestive  organs  The  younger  the  child,  the  more  urgent  it  is  to 

take  care  that  it  has,  at  stated  times,  the  food  "  convenient  for  it,"  but  no  more.  To  err 

in  this  respect,  in  the  infant's  case,  is  to  run  the  greatest  of  risks  in  its  rearing:  r.nd  in 

regard  to  children  of  older  growth,  if  not  equally  hazardous,  it  is  often  the  cause  to 
them  of  great  suffering  and  of  retarded  growth. 

7051.  Wet  nnrsini/.  The  infant's  food  —  that  which  nature  provides  for  it  imniedintoly 

on  its  entrance  into'  existence— -must  come  iiist  under  consideration.    When  a  mother 
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thas  the  power  of  suckling  her  infant,  there  can  be  no  question  that  it  is  equally  beneficial 
tto  her  and  her  child.  Only  in  particular  cases,  -where  some  constitutional  disease  is  apparent 
i  in  the  mother,  can  the  abstaining  from  suckling  be  allowable  ;  and  this  a  medical  man  only 
ccan  point  out.  In  the  act  of  sucking  there  are,  to  an  infant,  important  effects.  The  mecha- 
inical  action  of  the  muscles  employed  in  sucking — the  labouring  for  food,  as  it  has  been 
icalled — is  always  regarded  as  causing  most  beneficial  exertions  in  the  infant,  such  as  no 

c other  mode  of  taking"its  food  can  induce  in  it.  In  the  act  of  sucking,  the  saliva,  important tto  the  process  of  digestion,  is  carried  with  the  food  into  the  stomach.  The  mere  swallow- 
iing  of  food,  given  by  the  spoon  to  the  infant,  has  not  the  same  effect.  The  nutriment 
(drawn  by  sucking  from  its  source,  and  conveyed  to  the  stomach,  is  of  the  very  lightest 
mature;  so  much  so  that  if  an  infant  take  more  at  one  meal  than  it  requires,  the  milk 
i instantly  and  easily,  without  pain  or  suffering,  returns  from  the  stomach,  and  the  infant 
(Obtains  immediate  relief  from  the  excess  it  had  unconsciously  committed — a  relief  rarely 
(Occurring  when  an  infant's  stomach  is  sui'charged  with  other  kind  of  food.  Then  the 
i  infant  must  undergo  all  the  ills  of  indigestion,  which,  in  its  feeble  state,  are  always  serious 
£and  often  alarming.    These  ills  of  themselves  afford  a  strong  argument  in  favour  of 
■  mothers  suckling  their  children  ;  or,  if  they  cannot  do  it,  the  assistance  of  a  healthy  sub- 
sstitute  should  be  procured.  This  first  provision  of  nature  for  infancy  nourishes  it — as  no 
(Other  food  has  ever  been  found  to  do  —  witli  certainty.  Every  other  food  must  always  be 
i  given  with  the  risk  of  its  disagreeing.  One  kind  may  be  too  thick,  and  overload  the 
!  stomach ;  another  too  meagre,  and  deficient  in  yielding  nutriment.  Some  kinds  create 

:  acidity  and  flatulence ;  some  relax,  others  constipate,  the  infant's  bowels  ;  but,  nourished 
1  by  its  mother's  milk,  such  disturbances  rarely  occur,  or,  if  occurring,  are  comparatively 
;  slight. 

A  thriving  happy  infant  is  generally  found  to  be  the  nursling  of  a  healthy  mother  or 
1  nurse.  To  a  hired  substitute  many  mothers  object;  but  do  they  object  upon  any  very 
:  sound  reasons  ?  A  careful  selection  should  be  made  :  the  health  of  the  inciividual  about 
t  to  be  engaged  for  this  purpose  should  be  ascertained  by  medical  investigation ;  the  age  of 
I  the  milk,  and  its  state,  examined.  To  be  thin  and  blue  in  appearance,  sweet  in  taste,  and 
;  abundant  in  quantity,  are  the  best  symptoms  of  good  parent  milk.  When  thick  and 
;  yellow,  its  qualities  ma)'  be  suspected ;  and  often  it  is,  with  such  appearances,  deficient  in 
(  quantity.  If  the  milk  of  a  wet  nurse  does  not  suit  a  child,  or  is  insufficient  in  quantity, 
I  the  child  ceases  to  thrive ;  its  bowels  become  affected,  and  the  skin  of  its  neck  and  chest 
1  hangs  loosely  upon  its  little  neck  and  limbs.  These  marks  show  something  wrong  in  the 
i  suckling  of  the  infant ;  they  should  have  timely  notice,  and,  if  they  continue,  the  nurse 
!  should  be  changed. 

7052.  During  the  first  two  months  the  baby  should  be  frequently  suckled ;  that  is,  as 
I  often  as  it  seems  to  demand  it :  for,  as  it  usually  falls  asleep  while  sucking,  and,  at  first, 
1  often  before  it  has  had  any  sufficient  quantity,  it  would  be  prejudicial  to  its  thriving  to 
i  attempt  any  great  regularity  in  giving  it  its  meals.  When  two  or  three  months  old,  it 

•  will  begin  to  take  more  of  its  nourishment  at  once  ;  and  then  a  more  regular  system  may 
'  be,  and  ought  to  be,  acted  upon.  At  three  months  the  intervals  between  its  meals  may 
1  usually  extend  to  four  hours ;  and,  during  the  nights,  these  should  be  much  longer — five 
1  or  six  hours.  Its  last  meal  at  night  should  be  given  as  late  as  possible  ;  and  then  it  should 
1  not  have  the  breast  again  till  early  in  the  morning.  We  are  speaking  of  a  child  of  three 
1  or  four  months  old — not  younger.    At  night  excess  of  nursing  is  injurious  to  both  the 
■  mother  (or  nurse)  and  the  child.    A  child,  suckled  often  during  the  night,  is  sure  to 
1  awaken  often  and  to  require  it  more  and  more  until  the  nurse  becomes  exhausted  in 
!  strength  and  unable  to  continue  to  suckle,  and  the  infant  also  suffers.    One  meal  succeed- 

ing another  too  closely,  the  coats  of  the  infant's  stomach  become  weakened,  and  its  bowels '  disordered. 
70.5.3.  Irregularity  in  suckling  is  to  be  carefully  avoided,  as  an  infant  gains  strength  to 

take  a  sufficient  meal  at  one  time.  Proper  hours  for  its  meals  should  be  fixed  and 
observed  :  it  is  cruel  to  make  the  infant  wait  long  beyond  these  periods  ;  and  hence 
mothers  who  cannot  give  up  visiting  while  they  are  nurses  had  better  relinquish  this 
duty  themselves  and  in  favour  of  a  hired  wet  nurse,  who  must  devote  herself  entirely 
to  it. 

7054.  An  infant  should.never  be  suckled  immediately  after  it  has  been  crying  violently. 
Its  agitation  should  be  allowed  to  subside  ;  or,  if  continued,  it  may  proceed  from  pain  in 
some  part  of  its  body,  and  this  should  be  discovered  befoi-e  the  breast  is  given  to  it.  If 
in  pain,  it  will  be  of  no  uise  to  suckle  it ;  it  may,  indeed,  only  incnmse  its  suffering. 

When  the  mother  has  been,  from  any  cause,  agitated,  she  must  avoid  for  a  time  suckling 
her  child,  or  she  may  cause  its  bowels  to  be  affected  by  the  heat  of  her  milk,  and  convul- 

sions ensue.  The  same  rule  must  be  observed  in  regard  to  violent  exercise ;  a  mother 
must  always  avoid  nursing  her  child  while  she  is  over-heated  by  any  excess  of  bodily 
exertion.  The  milk,  like  the  blood,  is  eqiuilly  affected  by  the  emotions  of  the  mind  and 
the  exertions  of  the  body.    At  the  same  time  it  may  be  here  remarked,  that  regular  and 
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brisk  exercise  is  always  good  for  the  mother  who  suckles,  as  well  as  for  the  child  suckled ; 
while  violent  exertions  disturb  and  impair  temporarily  the  qualities  of  the  milk,  activity 
renews  it  in  quantity,  and  improves  it  in  quality. 

7055.  Every  time  an  infant  has  been  suckled,  a  cambric  handkerchief  or  soft  rag 
should  be  wrapped  round  the  mother  or  nurse's  finger,  and  the  mouth  and  lips  of  the  child 
sliould  be  gently  wiped.  The  milk,  if  it  remains  in  the  mouth,  soon  becomes  acid,  and  in 
this  state  causes  a  tendency  to  thrush. 

7056.  For  the  first  four  or  five  weeks  an  infant  should  have  no  food  but  that  from  the 
breast.  If  it  be  possible  for  the  mother  to  continue  the  sole  supplier  of  iis  nourishment, 
so  much  the  happier  for  the  infant ;  but,  where  this  cannot  be  done,  other  food  must  be 
allowed,  the  kinds  of  which  usually  given  to  infants  will  be  found  mentioned,  under  the 
head  "  Dry  Nursing." 

7057.  Weaning  and  dry  nursing.  —  The  period  of  weaning  suckled  children  must 
depend  on  circumstances.  Six  months  we  should  regard  as  the  shortest  time  for  suck- 

ling them  —  nine  months  the  longest  needful,  unless  there  be,  in  any  peculiar  case,  such 
delicacy  of  constitution  as  may  render  it  desirable  that  the  suckling  should  be  continued 
to  the  end  of  the  first  year  of  a  child's  life ;  beyond  this  time  we  have  never  seen  much 
good  in  suckling  children,  bnt  the  reverse.  They  are  then  arrived  at  an  age  in  which 
they  begin  to  require  more  substantial  nutriment. 

The  use  of  the  sucking  bottle,  (see  "Nursery  Furniture,"  Book  V.  Chap.  XIV.) 
if  infants  have  been  fed  with  it  during  the  period  of  their  suckling,  should  be  continued 
for  a  short  time  after  the  weaning  is  begun.  In  no  case  would  we  recommend  any 
sudden  means  of  weaning ;  any  sudden  change  of  diet  is  trying  to  an  adult,  but  it  is 
hazardous  to  a  delicate  infant.  A  month  at  least  should  be  given  to  the  change ; 
during  which  period,  every  week  should  be  begun  with  a  diminution  of  the  nourishment 
afforded  by  the  mother  or  wet  nurse,  and  a  proportioned  increase  of  the  substituted  food. 

7058.  Cow's  milk  does  not  always  appear  to  agree  at  first  with  a  suckled  infant;  when 
it  does  agree,  no  food  can  be  better  for  children  immediately  upon  weaning.  By 
adding  a  little  tepid  water,  in  the  proportion  of  one  third  water  to  three  of  netB  milk, 
this  beverage  might  be  often  given  with  the  best  effect  to  children  during  their  weaning. 
Whatever  food  they  take  should  be  very  thin.  To  secure  this  important  point,  the 
sucking  bottle  is  the  best  means,  as  before  observed,  by  which  weaned  children  should, 
in  the  first  instance,  receive  their  food.  Care  must  be  taken  to  keep  it  extremely  clean, 

as  well  as  the  leather  bag  by  which  the  baby  sucks  in  the  food.  'VMienever  the  bottle has  been  used,  it  should,  after  being  washed,  be  suffered  to  remain  in  a  basin  of  clean 
cold  water  till  it  is  again  wanted  ;  the  food  of  children,  being  either  of  milk,  or  mixed 
with  milk,  becomes  so  rapidly  sour,  if  any  be  left  in  the  bottle  or  in  vessels  employed  in 
preparing  and  warming  it,  that  too  much  stress  cannot  be  laid  on  this  one  point  of  clean- 

liness.   Sour  food  cannot  fail  to  disorder  the  stomach  and  bowels  of  children. 
7059.  Children  can  hardly  be  fed  too  slowly,  whether  with  the  boat  or  the  spoon  ;  the 

former  is  now  rarely  used ;  it  is  more  objectionable  than  the  spoon,  admitting  as  it  does 

of  the  food  being  poured  down  an  infant's  throat,  rather  than  drawn  in  by  the  child's own  efforts.  The  boat  is  in  form  like  the  old-fashioned  butter-boat,  and  was  adopted  as 
a  means  of  avoiding  the  irritation  to  which  a  weaning  child  would  give  way  (being  used 
to  sucking)  on  the  spoon  being  withdrawn  from  its  mouth  to  be  refilled.  But  this  imita- 

tion is  better  than  drenching  the  infant,  as  it  may  be  considered,  with  the  boat  The  effect 
of  a  large  quantity  of  food  suddenly  entering  the  stomach  by  the  boat  or  by  any  other 
means  are  seen  in  the  child's  oppressed  breathing,  and  sometimes  in  more  serious 
symptoms. 

7060.  Tlie  kinds  of  food  to  be  given  to  weaning  or  dry-nursed  children  should  be  of 

the  simplest  description :  of  cow's  milk  we  have  already  spoken  :  arrow-root  and  milk  — 
jiearl  sago  boiled  in  water  till  perfectly  soft,  and  thinned  with  new  milk  —  msks  —  biscuit 
powder  —flotir,  previously  boiled  like  a  pudding  in  a  basin  till  it  is  formed  into  a  hard 
bail,  from  which  portions  can  be  grated  into  milk,  and  boiled  in  it  till  it  thickens  the 

milk  are  the  chief  ingredients  used  as  food  for  children,  either  dry-nursed  from  birth, 
or  weaned  from  suckling. 

Rice  gruel,  barley  and  groat  gruels,  are  also  used  in  some  cases,  and  with  advantage  ; 
and  as  a  change  in  the  diet  of  children  is  advisable  when  they  are  occasionally  indisposed, 

these  kinds  of  gruel  may  be  found  useful  varieties  in  the  food  of  children. 
7061.  Foof/ which  contains  milk  should  never  be  warmed  over  and  over  again,  as  is 

sometimes  done.  Nor  should  it  be  suffered  to  remain  when  cold  in  metal  utensils ;  if 

intended  for  future  use,  it  should  be  put  into  earthenware  basins,  and  set  iu  a  cool  place : 

but  no  food  thus  set  by  for  another  day  should  have  milk  put  into  it ;  this  should  be 

added  after  portions  of  the  food  are  separately  warmed,  previous  to  any  of  the  chdd  s 
meals.  ,  ,     u  ,  • 

7()r,2  Of  the  consistence  of  food,  it  is  necessary  to  observe  that  none  should  be  given 

for  the  first  three  or  four  months  in  the  life  of  a  dry-nursed  chUd,  nor  immediately  to 
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-'lie  being  weaned,  of  scarcely  greater  thickness  than  the  mother's  milk.  The  great  dif- 
ii  ulty  in  observing  this  important  rule  is  with  nm-ses,  who,  regarding  children  as  half- 
starved  if  fed  on  food  sufficiently  thin,  often  counteract  any  wishes  or  commands 
mothers  may  express  on  this  subject.  They  pretend  children  will  not  eat  unless  ihnj 
reel  the  food  on  their  lips,  and  they  threaten  the  parents  with  all  the  ills  of  starvation,  if 
he  children  are  to  be  so  fed.  Inexperienced  and  alarmed,  many  a  young  mother  has 

\  ielded  the  point,  and  left  the  digestive  powers  of  her  child  under  the  management  of  an 
ignorant  and  obstinate  woman,  until  it  has  been  needful  to  call  in  medical  advice,  and  to 
ihreaten  dismissal  of  the  nurse  upon  her  future  disobedience  to  orders  laid  down. 

7063.  The  proper  ivarmth  of  food  is  also  of  great  consequence  to  a  fed  infant  ;  if  it  be 
riven  constantly  hotter  than  the  mother's  milk,  it  is  very  likely  to  bring  on  that  painful lisease  the  thrush,  a  disease  more  common  and  fatal  to  the  fed  than  to  the  suckled  child, 
wing,  it  is  supposed,  to  the  variation  and  uncertainty  in  the  temperature  of  the  food 

_nven  to  the  dry  nursed. 
7064.  Ill  dnj  nursing,  from  the  birth,  even  more  attention  must  be  given  to  the  above 

suggestions  in  regard  to  the  use  of  the  bottle,  and  to  the  degree  of  consistency  and 
warmth  of  the  food  given  to  infants  not  suckled,  in  as  much  as  the  difficulty  and  risk  are 
frreater  in  rearing  the  dry-nursed  child  to  health  and  vigour,  than  the  suckled  infant.  Its 
food  should,  in  all  respects,  be  made  as  similar  as  possible  to  the  nourishment  appointed 
for  it  by  nature.  In  analysing  the  human  milk,  it  is  found  to  contain  some  properties 
rather  different  from  the  milk  of  cows  ;  yet  it  is  probable  that  no  substitute  for  the 

mother's  milk  can  be  found  in  all  respects  better  than  that  of  cow's  milk ;  at  first  diluted, 
but  in  the  end  given  as  it  comes  fresh  from  the  cow.  Like  the  parent's  milk,  the  pro- 

perties of  cow's  milk  are  every  day  the  same,  or  nearly  so,  while  every  other  food  is 
liable  to  many  variations,  arising  from  the  uncertainty  attending  the  preparation  of  it. 

7065.  A  dry  nursed  child  brought  up  on  cow's  milk  may  require  a  change  of  diet  rather 
sooner  than  would  otherwise  be  thought  of  On  attaining  its  fourth  or  fifth  month,  one 
meal  each  day  of  more  consistency  may  be  given  in  moderate  quantity  by  the  spoon.  At  six 
months  old,  a  light  bread  or  flour  pudding,  consisting  of  bread  crumbs  (or  one  tea-spoonful 
of  flour),  the  yolk  of  one  egg,  of  milk  as  much  as  will  fill  a  small  basin  ;  these  beaten  well 
together  and  boiled  in  a  small  basin  for  ten  minutes  or  a  quarter  of  an  hour,  and  when 
turned  out  of  the  basin  sweetened  with  a  little  sugar,  will  generally  be  found  palatable  to 
a  child  of  this  age,  and  a  safe  gradation  from  its  earliest  food,  to  one  of  more  solidity. 
At  nine  or  ten  months  old,  meat  panadas  may  be  given ;  a  few  months  subsequently, 
meat,  merely  minced,  with  mashed  potatoes,  or  well  boiled  cauliflower  or  brocoli.  No 
one  meal  should  consist  of  many  things ;  meat  and  vegetables  without  pudding,  or  pudding 
without  meat,  we  would  advise  to  be  given  on  alternate  days,  till  the  child  is  a  year  and 
half  old. 

7066.  The  nutriment  of  childi-en,  after  the  completion  of  their  first  year  and  a  half,  it 
will  be  necessary  to  increase  in  solidity ;  and,  if  their  appetite  seems  to  demand  it,  in 
quantity  also.  Their  teeth  begin  now  to  aid  them  in  masticating  food,  their  limbs 
become  firmer,  and  carry  their  bodily  exertions  often  to  a  great  extent ;  it  is  scarcely 
calculable  the  degree  of  exercise  which  healthy  children  voluntarily  give  themselves,  but 
■which  stimulates  the  digestive  organs,  enabling  them  to  receive  and  act  upon  more  solid 
nutriment  than  heretofore  given  them.  Having  previously  had  animal  food  three  or  four 
times  a  week,  children  may,  in  the  second  year  of  their  lives,  safely  eat  it  once  every  day, 
meats  being  chosen  for  them  that  are  tender  and  nutritious.  Jioast  beef,  mutton  either 
boiled,  roasted,  or  broiled  ;  chickens ;  some  kinds  of  fish  ;  well-boiled  vegetables,  such  as 
brocoli,  turnips,  potatoes  (the  latter  are  best  for  them  when  mashed  with  hot  milk  and  a 
little  salt)  ;  simple  compounds  of  egg  and  milk  ;  fruits  baked  or  boiled  ;  bread,  well  made 
and  well  baked,  with  small  portions  of  butter;  these,  with  milk  for  breakfast  and  supper, 
with  water  as  beverage,  are  the  chief  articles  of  wholesome  food  for  children  as  long  as 
they  continue  under  nursery  management. 

7067.  The  species  of  food  ive  would  vol  give  them  consists  of  salted  meats  (beef,  pork,  or 
bacon),  of  rich  stews,  ragouts,  and  soups,  of  fried  fish,  of  pastry  and  confectionary  gener- 

ally, of  cheese  ;  and  of  beverage,  tea,  coS'ee,  beer,  and  wine.  Of  the  two  last-mentioned, 
beer  and  wine,  we  may  remark  that  in  cases  of  delicate  health  they  may  be  advan- 

tageously allowed  ;  but  they  should  always  be  given  under  medical  direction,  for  the 
stimulus  of  fermented  or  spirituous  liquids  is  not  in  every  case  of  debility  beneficial, 
sometimes  the  reverse ;  neither  ought  children  to  be  allowed  to  drink  much  at  a  time  of 
any  liquid,  however  mild  and  innocent  it  may  be.  Too  much  liquid  has  a  tendency  to 
create  flatulency,  and  to  distend  the  bowels.  It  has  been  said  that  parents  accustoming 
their  children  to  drink  water  only,  bestow  a  fortune  upon  them  of  the  value  of  which  they 
will  be  sensible  all  the  days  of  their  life. 

7068.  The  habits  <f  children  at  their  meals  should  be  attended  to.  We  would  let  them 
use  the  spoon  or  fork  early.  It  is  keeping  them  too  childish  to  feed  them  after  they  have 
strength  enough  to  hold  the  spoon.    At  first  the  nurse  or  mother  should  superintend  the 
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child  s  attempts  to  feed  itself ;  should  place  the  spoon  in  its  right  hand ;  see  that  it  is  not 
hlled  too  full ;  nor,  -when  lifted  to  the  mouth,  forced  awkwardly  into  it.  The  child  should be  prevented  when  he  seems  to  have  satisfied  his  appetite,  from  throwing  about  the remams  of  his  food,  by  his  plate  being  removed  to  a  sufficient  distance  from  him,  and  his spoon  taken  gently  out  of  his  hand.  This  being  uniformly  done  when  he  is  inclined  to 
scatter  his  food  around  him,  will  soon  cure  him  of  the  trick.  The  use  of  a  knife  cannot, at  this  early  period,  be  allowed  him ;  he  must  not  have  it  until  he  has  sense  to  know  the danger  of  misapplying  it. 

Children's  meat  should  be  minced  as  small  as  possible.  If  too  much  trouble  is  left  to their  feeble  power  of  masticating,  they  will  shun  it  by  swallowing  their  food  unmasticated. 
For  children  whose  digestion  is  weak,  it  may  even  be  desirable  to  have  their  meat  pounded. 

7069.  Children  should  be  encouraged  to  sit  still  at  their' meals;  but  these  should  be made  as  short  as  possible,  that  the  patience  of  the  children  should  not  be  tried  too  severely. Also  they  should  be  encouraged  in  cheerfulness  at  meal  time  and  not  in  turbulence. 
Vigour  in  the  digestive  organs  is  said  to  be  promoted  by  cheerfulness,  but  impaired  by 
gloomy  impressions  or  by  great  anxiety  of  mind  indulged  in  during  meals.  If  this  be 
the  case,  it  must  be  desirable  to  keep  children's  spirits  free  from  any  depressing  influences, and  yet  not  forced  into  the  opposite  extreme  of  excitement. 

7070.  In  childhood,  as  with  most  young  animals,  activity  after  eating  seems  natural,  and 
we  may  thence  infer  that  it  is  beneficial  also,  although  in  later  seasons  of  life  the  reverse 
appears  to  be  more  generally  believed.  If,  however,  children  are  inclined  to  active  sports 
after  their  meals  it  is  wisest  to  allow  them,  otherwise  they  will  be  fretful  in  their  obedi- 

ence, or  altogether  rebellious. 
7071.  Greediness  is  a  disagreeable  habit  in  children,  too  often  encouraged  by  fruit, 

cakes,  or  other  sweet  things  being  given  them  as  rewards  or  withheld  from  them  as 
punishments,  and  thus  is  an  undeserved  value  placed  on  such  things.  Sometimes,  Lf 
begged  for  with  childish  importunity  or  petulance,  they  are  given  to  silence  the  bold 
beggar.  The  more  timid  child  gains  nothing  by  his  opposite  conduct  except  perhaps  to 
see  justice  and  impartiality  sacrificed  to  loud  vociferations  and  tears.  When  children  are 
really  deserving  of  punishment,  it  is  not  a  desirable  way  of  inflicting  it  by  any  deprivation 
of  food  or  dainties  ;  certainly  not  to  give  to  the  brother  or  sister  the  portion  forfeited  by 
the  offending  party.  Anger,  on  the  one  hand,  is  probably  excited  towards  the  favoured 
one,  and  pleasure  on  the  other  hand,  by  the  mortification  experienced  by  the  oficnding 
brother  or  sister.  If  any  use  in  education  be  made  of  the  natural  love  of  sweet  things, 
it  should  be  to  cement  the  social  and  relative  connections  in  life,  not  to  dissever  them  ; 
also  to  discourage  selfishness  and  to  forward  the  development  of  the  generous  and  dis- 

interested qualities.  These  moral  benefits  may  be  looked  for  when  children  are  taught 
to  sacrifice  all  enjoyments  which  end  in  self,  to  the  higher  pleasure  of  imparting  enjoyment 
to  others.  To  induce  children  to  share  with  or  give  to  brothers  and  sisters  the  things 
they  like  themselves  is  the  best  use  that  can  be  made  of  the  love  of  sweet  things  and 
dainties. 

Greediness  would  be  scarcelj'  known  in  children  if  none  but  simple  wholesome  food 
were  placed  before  them.  Such  rarely  tempts  to  immoderate  indulgence  of  the  appetite, 
but  renders  restriction  almost  needless.  Tempt  children  with  dainties  and  restriction 
becomes  needful,  yet  it  does  but  increase  the  value  of  the  things  desired.  Compulsory 
regulation  of  the  appetite  does  not  induce  that  most  important  of  habits,  self  restraint. 
The  reverse  is  often  more  obvious.  Those  children  whose  appetites  are  strictly  regu- 

lated by  vigilant  mothers  and  nurses  more  frequently  transgress,  when  opportunity  allows 
them,  the  rule  of  moderation  than  those  do  whose  unpampered  appetites  are  left  to  their 
own  discretion.  An  infant  almost  uniformly  expresses  its  satisfied  appetite  by  pushing 
away  the  offered  spoon,  or  by  receiving  its  contents  with  indifference,  that  decided 
symptom  of  satiety  which  ought  never  to  be  unnoticed ;  no  child,  after  such  show  of 
indifference  to  its  food,  should  be  urged  to  eat,  even  though  it  may  not  have  cleared  the 
plate  or  basin  of  its  contents.  It  is  safer  to  waste  such  remnants  than  to  surcharge  the 
organ  of  digestion.  It  is  equally  injurious  to  the  child  whether  the  nurse  forces  it  to 
take  more  food  than  it  requires,  or  whether  its  own  pampered  taste  induces  greediness. 
Yet  many  nursery  disciplinarians  think  it  their  duty  to  force  children  to  eat  up  all  that 
has  been  put  upon  their  plates,  forgetting  how  much  they  themselves  might  suffer  from 
indigestion  were  they  compelled  to  similar  excess  in  eating.  Neither  is  the  subject  of 
antipathies  to  particular  articles  of  food,  always  sufficiently  considered.  It  is  sometimes 
thought  necessary  to  overcome  them  by  forcing  the  child  to  eat  what  seems  to  be  so  very 
repugnant  to  it.  Nature  prescribes  a  different  rule  ;  what  is  thus  disliked  by  any  indi- 

vidual is  often  peculiarly  injurious  to  that  individual.  Thus  in  regard  to  the  fat  of 
butcher's  meat.  Wherever  it  is  nnich  disliked,  we  may  believe  that  it  is  not  only  un- 

palatable but  prejudicial,  iuid  not  to  be  forced  upon  any  one.  This  aversion  should  not 
be  regarded  as  caiirioe,  Init  as  arising  from  some  peculiar  slate  of  the  stomach  that  time 
or  change  may  rectify,  but  not  compulsion. 
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SuBSECT.  2.  —  Sleep  of  Childrcji. 

7072.  "  Infants  can  scarcely  sleep  too  long  at  a  time  "  for  the  first  four  or  five  months 
of  their  existence.  During  this  period  it  is  natural  to  them  to  spend  their  chief  time  in 

-leep.  A  merciful  provision  this,  in  the  most  helpless  portion  of  infancy's  existence  ; 
and  for  these  reasons,  while  an  infant's  body  is  in  an  horizontal  position  and  during  sleep, 
!  he  circulation  of  the  blood  proceeds  more  equably  and  calmly,  the  respiration  is  more 
.  asy,  the  function  of  digestion  more  steady  and  effective,  the  nutrition  resulting  from 
!3  processes  more  perfect  than  -srhen  the  infant  is  in  an  upright  position.  Thus  this 
tendency  to  repose  is  a  protection  against  infancy's  own  feebleness,  which  might  render 
■  very  casualty  that  presented  itself,  a  real  danger,  an  obstacle  to  the  healthy  operations  of 
us  delicate  functions.  The  calm  steady  sleep  of  an  infant  for  three  or  four  hours  at  a 
rime  is  the  mother's  warrant  that  all  is  going  on  well  with  it.  Were  it  otherwise,  its  rest 
woiJd  be  broken,  its  crying  frequent,  and  its  bodily  development  and  vigour  would  be 
evidently  retarded  and  imperfect.  It  has  been  said  by  a  German  medical  writer  of  the 
last  century.  Professor  Hufeland,  that  twenty-four  hours  of  perpetual  watchfulness  would 
be  sufficient  to  destroy  an  infant  of  two  months  old.  AVhether  this  notion  be  well  or  ill- 
founded,  it  conveys  to  us  his  conviction  of  the  importance  and  value  of  long  and  undis- 

turbed sleep  at  the  earliest  period  of  human  existence, 
7073.  For  the  first  three  or  four  months  of  infancy,  any  strict  regulation  as  to  habits 

of  sleeping  can  scarcely  be  observed  ;  no  more  than  with  regard  to  the  meal-time  of  in- 
fants. 

7074.  By  the  time  they  attain  their  third  month,  some  steps  may  be  taken  towards  the 
regulation  of  these  infantile  habits.  For  instance,  young  infants  often  begin  their  lives 
in  sleeping  more  by  day  than  in  the  night,  a  very  troublesome  and  inconvenient  habit, 
but  which  it  is  difficult  to  alter.  Yet  as  soon  as  an  infant  begins  to  take  notice,  his  nurse 
should  endeavour  to  keep  him  lively  and  awake  as  the  evenings  draw  in,  by  rousing  liis 
attention  to  every  thing  around  (for  at  this  period  his  observations  will  be  commencing 
their  operations),  and  by  nursing  him  actively  in  her  arms.  Thus,  by  slight  fatigue  and 
longer  wakefulness,  she  will  be  preparing  him  to  settle  early  in  the  evening.  As  soon  as 
possible,  suckling  or  feeding  a  child  at  night  should  be  discontinued,  as  before  remarked. 
Sleep  at  night  will  now  be  more  salutary  to  the  child  than  food.  Now  the  inclination  for 
food  at  night  should  be  repressed,  and  the  habits  of  sleeping  equally  encouraged. 

7075.  From  its  birth  to  the  age  of  five  or  six  months  an  infant  should  have  two  sleeps 

in  the  day,  one  in  the  fore,  the  other  in  the  afternoon,  each  of  an  hour's  length  if  it  can be  obtained. 
7076.  At  the  period  of  the  sixth  month,  the  afternoon  sleep  may  be  dispensed  with. 

The  morning  sleep  should  be  brought  into  mid-day,  and  should  be  continued  till  the  end 
of  the  second  year  of  a  child's  life,  and  sometimes  it  may  be  continued  with  advantage  if for  a  longer  period. 

7077.  All  children  should  rise  early  in  the  summer  ;  there  is  no  air  so  refreshing  to 
their  young  nerves  and  muscles  as  the  early  morning  air.  The  sun  has  not  then  given 
out  its  full  heat,  nor  drawn  upwards  arid,  humid,  or  impure  exhalations  from  the  earth. 
It  is  in  its  best  state  for  imparting  vigour  to  both  young  and  old.  In  the  winter  there  are 
reasons  for  admitting  of  later  morning  hours.  Children,  especially  very  young  ones,  can 
gain  little  by  rising  in  severe  weather  before  the  fires  are  lighted,  and  the  air  of  the  rooms 
into  which  they  are  to  go  is  sufficiently  warmed  to  save  them  the  suffering  which  severe 
cold  always  inflicts  upon  them,  and  which  is  expressed  by  them  in  crying  and  fretfulness. 
Let  them  remain  an  hour  longer  in  their  warm  beds,  and  they  will  show  their  thankful- 

ness for  the  boon  in  their  couutenances  and  tempers.  The  active  natures  of  children  will 
always  incite  them  to  early  rising  as  soon  as  their  limbs  are  strong  enough  to  carry  on 
any  exertion  of  the  body  sufficiently  stimulating  to  their  feeble  circulation. 

7078.  Laziness  in  the  morning  is  a  bad  habit  of  a  later  growth,  not  then  to  be  in- 
dulged ;  yet  still  some  limitation  tliere  should  be  in  regard  to  the  number  of  hours  given 

to  repose.  In  duration,  a  child's  night  should  neither  be  more  nor  less  than  ten  hours. 
When  children  from  habit  sleep  longer  than  this,  it  may  be  proper  to  awaken  them  at 
one  uniform  hour,  and  thus  destroy  the  wrong  and  establish  the  better  habit. 

7079.  But  in  romirKj  young  children,  the  gentlest  means  should  be  employed  ;  not  violent 
shaking  or  loud  speaking.  It  is  extremely  hazardous  to  startle  or  shock  children  when 
they  are  awake,  but  to  rouse  them  from  the  unconsciousness  of  sleep  into  a  state  of  terror 
is  still  more  erroneous  and  dangerous.  A  boisterous,  rude,  or  harsh  nurse  may  in  this 
way  make  an  impression  of  horror  on  a  child's  mind  that  no  subsequent  measures  of 
gentleness  and  kindness  maybe  able  to  efface.  Very  opposite  should  be  the  mode  of 
waking  children  we  would  prescribe.  They  should  never,  could  we  prevent  it,  open  their 
eyes  from  their  easy  slumbers  on  gloomy  or  angry  countenances,  A  smiling  face  and 

gentle  voice  should  be  the  medium  of  a  child's  transition  from  the  peaceful  state  of  sleep to  a  cheerful  happy  reality. 
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7080.  Sleep,  to  be  sulutanj,  should  be  naturally  procured.  During  dentition,  or  by 
occasional  disturbances  of  the  alimentary  function  the  sleep  of  young  children  is  some- 

times disturbed.  The  irritation  becoming  excessive,  a  medical  man  may  see  occasion  to 
administer  small  and  suitable  opiates,  and  thereby  sleep  is  obtained  which  may  be  abso- 

lutely requisite.  But  as  an  habitual  or  frequent  measure,  no  medical  man  in  the  case  of 
children  would  advise  opiates  to  be  resorted  to.  The  immediate  but  transient  effect  of 
opiates  on  an  infant  is  to  still  its  nervous  irritability,  the  subsequent  consequence  is  to 
increase  it  as  soon  as  the  power  of  the  opiate  has  passed  off.  When  opiates  are  frequently 
given,  a  child's  muscular  vigour  decreases,  its  countenance  becomes  pallid,  the  growth  of the  body  is  checked,  the  whole  system  is  debilitated  :  convulsions  sometimes  ensue.  These 
symptoms  are  here  stated  as  warnings  to  mothers  and  nurses  who,  from  ignorance  of  their 
danger  may  be  incautious  in  administering  opiates  to  children  ;  such  as  Dalby's  carmina- 

tive, the  American  soothing  syrup,  paregoric  elixir,  medicines  which  may  be  occasionally 
safely  given,  but  not  frequently  without  serious  risk. 

708 1.  Tlie  best  plan  for  getting  children  to  sleep,  is  by  laying  them  down  to  rest  at  stated 
hours,  when,  from  habit,  the  inclination  to  sleep  becomes  the  strongest.  A  child  accus- 

tomed to  be  laid  down  awake  is  seldom  restless  or  fretful,  but  often  closes  its  eyes  im- 
mediately on  being  laid  down,  and  is  asleep  at  once.  When  any  deviation  from  this 

occurs,  and  the  child  instead  of  composing  itself  is  restless,  it  may  be  inferred  that  some- 
thing is  amiss  with  it,  that  it  is  in  pain  or  otherwise  indisposed.  Its  state  should  be 

examined  into,  and  judged  of  as  well  as  it  can  be,  before  any  attempt  is  renewed  to  make 
it  fall  asleep.  When  a  child  is  indisposed,  it  may  be  difficult  to  keep  it  in  its  crib  or  get 
it  to  sleep  in  the  usual  mode.  It  must  then  be  taken  on  the  knee,  and  gently  soothed  to 

sleep  by  the  motion  of  the  nurse's  knees.  But  as  a  habit,  this  rocking  to  sleep  is  not  to 
be  encouraged.  When  from  the  age  of  a  child  it  becomes  necessary  to  break  through  it, 
it  often  proves  a  painful  struggle  to  both  child  and  nurse. 

7082.  A  child's  position  in  bed  is  of  importance.  Its  pillow  or  bolster  should  be  scarcely 
raised  above  the  surface  of  the  bed  (see  Med.  Art.  on  the  "Spine").  An  infant  should  be 
laid  down  to  sleep  on  its  side  with  its  mouth  and  nostrils  clear  of  the  bed  clothes,  as  well 

as  the  whole  of  the  face,  for  while  currents  of  air  should  be  guarded  from  a  child's  head, 
there  should  be  free  admission  of  air  to  its  mouth.  And  if  infants  incline  to  sleep  better 
on  one  side  than  the  other,  the  nurse,  observing  it,  should  endeavour  to  counteract  the 
habit  by  laying  it  down  to  sleep  on  the  alternate  sides.  From  the  day  of  its  birth  this 
precaution  should  be  employed. 

7083.  Infants  require  warmth  in  their  bed-clothes,  and  will  neither  sleep  comfortably 
nor  for  any  length  of  time,  unless  it  be  afforded  them  ;  but  the  degree  of  warmth  allowed 
must  not  be  such  as  to  cause  perspiration,  and  which  would  weaken  and  render  a  child 

too  susceptible  of  cold.  No  doubt  an  infant  will  sleep  more  soundly  on  the  nurse's  arm than  in  its  own  bed  ;  and  a  sickly  delicate  child  is  often  comforted,  nourished,  and  lulled 
by  the  warmth  so  imparted  to  it.  The  infants  of  the  poor  have  always  this  comfort, 
whatever  else  they  may  want,  many  delicate  infants  in  the  houses  of  the  poor  would  perish 
but  for  the  warmth  thus  imparted  to  them  during  the  night.  For  the  infants  of  the 
affluent,  who  can  envelope  them  in  flannels  and  blankets  and  keep  them  in  apartments  of 
a  regulated  temperature,  there  is  less  weight  of  argument  in  favour  of  their  sleeping  on 
the  nurse's  arm  ;  and  some  seasons  there  are  which  render  it  undesirable.  It  frequently 
induces  profuse  perspiration  in  the  child,  and  sometimes,  especially  when  the  face  is 
covered,  brings  on  that  relaxed  state  of  the  mucous  membrane  which  occasions  the 
complaint,  called  by  nurses  the  smfffles,  from  the  disagreeable  noise  made  by  the  child  in 
breathing  through  the  nostrils. 

7084.  An  infant  lying  on  the  arm  of  its  mother  or  nurse  is  in  no  danger  of  being  over- 
laid; but  if  by  any  movement  of  the  nurse  the  child's  head  slips  off  the  arm  during  her 

sleep,  very  distressing  consequences  may  ensue.  If  her  body  press  against  and  cover  the 
mouth  and  nostrils  of  the  infant,  its  struggles  may  be  too  feeble  to  rouse  her  from  sleep, 
and  its  suffocation  would  then  soon  occur. 

7085.  Children  of  two  or  three  years  of  age  will  require,  if  they  are  healthy,  less  bed- 
clothing  than  during  their  earlier  infancy;  their  circulation  is  become  stronger  and 
quicker,  and  perspiration  more  easily  induced  in  them,  which,  if  frequent  and  profuse, 
is  extremely  debilitating;  yet  insufficient  covering  in  cold  weather  would  be  equally  pre- 

judicial to  them,  and  would  prevent  them  from  sleeping  soundly. 

SuBSECT.  3.  —  Exercise  of  Infancy  and  Childhoods 

Exercise  during  infancy  and  childhood  is  the  next  subject  of  importance,  to  which 
maternal  attention  should  be  given. 

7086.  The  muscular  organs  on  which  bodily  activity  depends,  and  on  activity,  strength 
in  the  limbs,  and  lieallh  in  the  functions  of  life,  are  themselves  acted  upon,  invigorated  by 



Chap.  I. HEALTH  IN  THE  NURSERY. 
1197 

exercise,  provided  it  be  progressive  and  uniform ;  no  overstrain  upon  them  one  day,  nor 
disuse  allowed  them  at  other  times.  Either  excess  of  exercise,  or  the  want  of  it,  would 
alike  debilitate  them.  Thus  muscular  power,  which  varies  in  degree  in  men  and  women, 
and  equally  so  among  individuals  of  either  sex,  may  yet  be,  in  each  individual  case, 
improved  or  impaired,  by  exercise,  according  to  the  use  or  abuse  of  it. 

7087.  In  this  chapter,  which  relates  to  the  physical  treatment  of  infancy  and  childhood 
only,  there  seems  no  reason  for  prescribing  different  rules  for  the  treatment  of  boys  and 
girls.  To  the  age  of  five  or  six  they  must  be,  in  all  material  points,  brought  up  alike. 
As  they  progress  towards  youth,  modifications  in  the  bodily  treatment  of  girls  will  occur, 
in  contemplation  of  their  future  position  in  life,  which  will  require  from  them  sedentary 
employment,  and  deny  them  indulgence  in  any  but  gentle  exercise,  suited  to  the  part  they 
have  to  fill  in  their  social  life. 

7088.  From  birth  to  maturity,  nature,  by  progressive,  and  not  sudden  measures,  gives 
strength  to  all  organised  beings ;  hence  this  rule  must  be  observed  by  those  who  conduct 
the  physical  education  of  infancy  and  childhood.  Exercise  proper  for  infancy  is  at  first 

but  the  gentlest  of  movements  in  the  nurse's  arms,  on  her  knee.  Afterwards,  when  three weeks  or  a  month  old,  an  infant  may  be  carried  out  of  doors,  but  always  in  a  recumbent 
posture,  for  in  that  posture  an  infant  should  be  principally  kept,  for  the  first  six  weeks 
or  two  months  of  its  existence. 

7089.  Night  and  morning,  after  being  washed,  the  limbs,  back,  and  stomach  of  an 
infant  should  be  gently  rubbed  by  the  nurse.  This  friction  may  scarcely  be  termed 
exercise,  but  it  acts  as  such  on  the  delicate  vessels  of  the  skin,  sending  through  them  that, 
degree  of  circulation  which  renews  the  warmth  of  the  body,  and  promotes  the  healthy 
action  throughout  the  skin,  the  body's  covering,  which  it  is  most  important  to  the  animal 
economy  to  preserve  in  health. 

7090.  An  infant  of  three  months  old  should  then  begin  to  have  active  nursing  in  the 
arms.  At  this  period  a  child  may  be  permitted  to  be  carried  about  in  an  upright  position^ 
Every  nurse-maid  should  accustom  herself  to  cjrry  children  on  either  hand  ;  if  this  be 
done  alternately,  a  child  is  in  less  danger  of  acquiring  any  habitual  position  of  the  body, 
which  might  end  in  a  curvature  of  the  spine,  especially  if  there  be  in  the  infant  any  con- 

stitutional weakness.  To  vigorous  children  the  mode  of  caiTying  may  not  be  of  the  same 
consequence  ;  but  it  is  often  very  distressing  to  those  who  have  maternal  feelings  to  see 
fine  children  carried  about  for  hours  together  on  the  left  arm  generally,  their  bodies  bent 
forward,  their  backs  forming  a  bow  ;  unnoticed  by  their  nurses,  their  countenances  are 
overcast,  and  the  benefit  the  air  and  exercise  might  aflbrd  them  is  lessened  by  the  weari- 

ness they  evidently  experiencee,  from  this  continued  painful  position  on  the  same  arm. 
Children  after  illness  being  carried  about  in  this  one  position  often  become  deformed. 
Besides  being  at  this  period  carried,  the  child  may  be  tossed  in  the  air  (though  not  too 
violently)  with  good  effect ;  it  may  be  laid  on  its  back  on  the  floor,  or  on  a  mattrass,  and 
suffered  to  kick  out  its  legs,  and  to  stretch  out  its  arms,  but  it  ought  not  to  be  kept  long 
in  any  one  position.  The  moment  it  begins  to  wail  it  should  be  taken  up,  and  some  other 
motion  tried,  to  keep  it  lively,  and  its  muscles  in  gentle  play.  In  doing  this  we  are  acting 
in  concert  with  nature,  who  did  not  give  this  untiring  inclination  to  active  occupation 
•without  some  end.  It  is  manifest  that  the  progressive  development  of  both  the  physical 
and  mental  powers  is  the  object  for  which  activity  and  curiosity  were  given  to  infancy  and 
childhood  :  and  whenever  we  circumscribe  their  range,  we  do  but  defeat  nature's  purposes. 

7091.  An  infant  of  six  months,  if  very  vigorous,  sometimes  will  begin  to  bend  forward 

out  of  the  nurse's  arms,  impelled  by  the  desire  to  be  on  the  ground,  and  on  its  feet.  It 
is  rather  early  to  begin  to  walk,  but  vigour  in  the  infant  is  the  impelling  cause,  which  it 
may  not  be  well  altogether  to  frustrate.  If  an  infant  be  encouraged  to  put  its  feet  thus 
early  to  the  ground,  it  should  at  first  only  be  allowed  to  do  so  for  short  intervals  at  a 
time  :  the  nurse  should  endeavour  to  amuse  her  charge  with  other  exercises,  as  soon  as 
she  thinks  he  has  been  long  enough  on  his  feet.  If  she  can  teach  him  to  crawl  she  will 
give  him  a  more  beneficial  mode  of  exercise  ;  one  which  brings  the  muscles  into  easy  play, 
and  removes  the  weight  of  the  head  from  the  spine.  A  weakly  child,  however,  will  not 
attempt  any  permanent  exertions ;  it  will  be  content  with  the  ease  it  enjoys  in  the  nurse's 
arms.  In  this  case  no  forcing  to  activity  should  be  allowed  ;  the  infant  may  be  laid  now 
and  then  on  its  back,  and  on  a  carpet,  but  unless  it  attempts  to  crawl  of  its  own  accord,  it 
will  not  be  wise  to  urge  it  to  do  so.  By  slower  degrees  the  muscular  action  must  be 
obtained  and  invigorated,  probably  by  adopting  measures  to  improve  the  infant's  general health. 

7092.  Children  are  sometimes  allowed  to  sit  long  either  on  chairs  or  tables,  or  in  little 
nursery  swings  :  the  pressure  on  the  spine  is  then  too  continued,  the  muscles  of  the  legs 
and  thighs  waste  rather  than  increase,  and  sometimes  these  limbs  become  crooked  in 
consequence.  If  children  full  asleep  while  fastened  in  their  chairs,  their  heads  bent  for- 

ward, and  their  respiration  is  impeded  by  the  position  of  their  bodies. 
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7093.  Children  advancing  to  the  term  of  their  first  year  will  begin  to  exercise  themselves 
spoutaneously,  and  this  is  far  more  salutary  than  any  exercise  can  be  -which  is  forced  upon 
them  :  their  own  efforts  will  never  harass  or  over- fatigue  them;  they  will  involuntarUy 
relinquish  them  as  weariness  grows  upon  them. 

7094.  Before  encouraging  children  to  use  their  feet  we  should  look  fo  their  actual 
strength,  not  deciding  how  far  they  should  be  urged  to  wallc  by  the  actual  number  of 
months  they  have  lived.  It  was  not  long  ago  considered  as  a  reproach  to  a  nurse  if  her 
nursling  could  speak  before  it  could  walk :  to  avert  this  supposed  proof  of  bad  nursing, 
many  a  child's  real  good  has  been  sacrificed.    Before  its  strength  allowed  it  has  been 

,  urged  to  totter  on  its  bending  limbs  when  it  should  rather  have  been  reposing  on  the 
floor,  or  only  making  its  own  natural  movements  proportioned  to  its  strength.  When  a 

child's  limbs  are  not  sufficiently  strong  to  support  the  body,  the  consequences  of  urging  it to  walk  upon  them  will  be  curved  legs  and  weakened  ankles.  All  artificial  means  of 
inducing  children  to  walk,  such  as  the  go-cart  and  leading  strings,  are  happily  in  disuse. 
They  were,  when  much  employed,  fatal  to  the  healthy  growth  of  a  child.  If  a  young 
child  once  acquires  the  art  of  crawling,  it  will  soon  do  more,  and  try  to  use  its  legs;  it 
will  first  raise  itself  by  the  support  of  a  chair  or  stool,  will  then  totter  from  one  side  of  it 
to  the  other,  holding  itself  up,  and  by  repeated  exercises  of  this  kind  the  limbs  will  acquire 
the  requisite  power,  and  the  infant  will  gain  courage  to  trust  to  that  power  ;  then  it  will 
walk  alone.  Many  a  fall  it  will  have,  but  these  will  add  prudence  to  its  growing  power. 
Let  it  be  here  observed  that  it  is  wiser,  when  a  child  has  slight  falls,  not  to  run  hastily 
to  it,  raise  it  up,  or  try  to  soothe  it.  Instead  of  going  to  its  assistance  too  precipitately,  it 
is  better,  if  it  be  not  really  hui't,  to  let  it  help  itself.  This  it  will  very  soon  do ;  and 
better  also,  than  any  one  can  do  for  it.  We  are  now  alluding  only  to  the  many  trifling 
accidents  in  a  child's  life  ;  not  to  those  of  a  serious  nature,  to  which  humanity  as  well  as 
necessity  prompts  to  immediate  attention  whenever  they  occur.  We  only  recommend 

the  discouragement  of  children's  cries  at  small  difficulties ;  aid  given  to  these  cries  too 
promptly  and  too  soothingly  deprives  children  of  that  independence  of  spirit  which  eventu- 

ally we  seek  to  inculcate  in  them. 
7095.  However,  in  beginning  to  walk  a  child  must  have  some  assistance.  This  should 

be  given  by  holding  it  firmly  under,  not  by  the  arms.  It  is  frightful  to  see  a  child,  held 
by  one  arm,  swing  its  body  round,  in  the  eagerness  of  its  exertions.  Were  the  joints  of  the 
arms  less  limber  than  they  are  in  childhood,  such  movements  would  nearly  dislocate  them. 

7096.  Scarcely  is  any  sight  more  delightful  to  parents  than  that  of  the  first  setting  off 
of  their  child ;  nor  do  they  only  feel  delight,  the  happiness  of  the  child  to  all  appearance 
exceeds  their  own  ;  when  first  it  is  conscious  of  its  independence,  its  state  of  ecstasy  is 
almost  enviable.  Arrived  at  this  happy  epoch  in  its  life,  something  further  is  yet  to  be 
done  to  give  the  child  greater  steadiness,  and  greater  freedom  of  step  and  carriage.  For 
this  end  long  ivalks  must  be  avoided.  Children  from  a  year  and  a  half,  to  two  years  old 
should  scarcely  even  walk  more  than  a  quarter  of  an  hour  at  a  time,  if  longer,  the  muscles 

of  the  legs  will  be  weakened  rather  than  strengthened,  and  the  child's  step  will  be  unequal 
and  unsteady,  and  its  carriage  awkward  and  waddling :  were  it  possible,  a  child  for  the 
first  three  years  of  its  life  should  rarely  take  a  walk,  but  rather  be  turned  into  a  garden, 
be  it  ever  so  small ;  there  it  can  run,  stop,  walk  slowly  or  fast,  can  stoop  down  to  pick  up 
pebbles  or  flowers,  then  rise  up  :  in  each  movement,  different  sets  of  muscles  are  employed, 
one  set  being  the  safeguard  to  another  of  any  overstrain  upon  it,  by  coming  into  play 
according  to  its  rise  in  different  postures  and  movements  of  the  body.  In  walking  at  an 
uniform  rate,  in  streets  or  on  roads,  one  set  of  muscles  are  chiefly  used,  which  soon  tire, 

and  give  feelings  of  lassitude  to  the  child  it  would  never  have  experienced  in  the  more 
varied  change  of  the  garden. 

7097.  As  children  grow  older  and  stronger,  athletic  sports  may  be  introduced  among  them, 

equally  advantageous  to  girls  as  to  boys,  such  as  games  at  ball  of  various  kinds,  of  battle- 
dore and  shuttlecock,  whipping  tops,  prisoners'  base,  tennis  ball,  and  hooping,  with  other 

running  games.  Such  sports  as  these  will  bring  into  healthy  action  the  whole  muscular 
system.  The  skipping  rope  gives  excellent  exercise  to  older  children.  The  running 
and  racing  games  should  not  be  encouraged  when  children  have  coughs,  or  show  any 
symptoms  of  diseased  lungs.  In  such  cases  the  rapid  urging  of  the  blood  into  the  lungs 
caused  by  the  exercise  would  be  very  prejudicial,  and  miglit  bring  on  inflammation  of  the 
lungs.  And  the  same  caution  will  apply  to  children  troubled  with  temporary  bowel 
complaints.  Children  with  delicate  bowels  should  never  be  allowed  to  take  long  walks, 
and  violently  active  sports  they  should  indulge  in  very  moderately. 

7098.  In  all  ordinary  cases  of  children  out-door  amusements  are  the  best.  The  only 
precaution  needful  is  with  delicate  or  diseased  children,  in  whom  exercise  should  be  as 

regular,  but  not  in  degree  the  same  as  with  the  healthy.  There  are  but  few  children 
wlio  would  not  be  the  better  for  constant  out-door  exercise,  were  it  properly  proportioned 

to  their  strength  and  years.    When  town  children  are  taken  for  health  to  the  coast,  they 
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are  often  made  ill  by  the  immediate  injudicious  degree  to  which  their  out-door  exercises 
:  are  allowed  to  extend,  wliile  those  who  are  under  more  prudent  direction  in  this  respect, 
I  often  derive  the  utmost  benefit  from  the  more  measured  enjoyment  of  their  absence  from 
I  towns  and  cities.  It  has  been  remarked  that  amongst  all  the  public  institutions  of 
1  European  cities,  none  have  provided  for  the  innocent  pleasures  of  children.  In  cities 
1  -where  private  gardens,  if  there  be  any,  can  only  be  secured  to  the  alSuent,  how  beneficial 
>  would  be,  to  the  humbler  classes,  airy  grounds  into  which  their  children  might  be  turned, 
;  safe  from  all  the  hazards  and  accidents  of  the  streets,  their  only  play-ground.  Such 
'Would  indeed  be  pleasure-grounds  and  would  conduce  more  to  the  welfare  of  rising 
j  generations  than  even  the  infant  schools. 

7099.  It  may  be  said  that  children  would  soon  he  tired  of  such  play-grounds.  The 
t  enjoyment  seen  among  the  flocks  of  children  resorting  to  the  open  parts  of  the  Regent's 
IPark,  during  the  greater  part  of  the  year,  contradicts  this  objection  ;  were  such  places 
I  multiplied  round  the  town,  and  free  access  allowed  to  children,  disease  would  find  fewer 
1  victims  among  the  poor  than  at  present  is  the  case. 

SuBSECT.  4.  —  Clothing  of  Infants  and  Children. 

7100.  Tlie  clothing  of  infants  should  be  ivarm,  light,  and  loose.  Warm  clothing  is 
(essential  to  infants,  during  the  early  period  of  their  existence  in  which  their  organs  and 
i  functions  are  so  feeble,  that  any  excess  of  cold  would  quickly  destroy  the  vital  principle 
'  within  them.  Life  in  infancy  is  more  than  at  any  other  period,  at  the  mercy  of  external 
i  influences.  Sudden  transitions  from  warm  to  cold  check,  in  an  infant,  the  circulation 
[previously  going  on  on  the  surface  of  the  body,  and  drives  the  blood  internally,  so  hastily 
:  as  to  cause  some  immediate  evil,  which  would  come  under  the  general  tei'm  "  Inflamma- 
ttion."  Either  the  bowels,  lungs,  windt5ipe  or  head  may  be  attacked  ;  hence,  in  the 
I  choice  of  an  infants  clothing,  that  kind  should  be  employed  which  may  seem  best  adapted 
t  to  secure  the  equal  and  tranquil  diSusion  of  the  blood  throughout  the  system.  Although 
s  sufficiently  warm,  it  should  be  also  light.  If  overloaded  with  its  dress,  especially  in 
!  apartments  in  which  the  temperature  is  high,  pi'ofuse  perspiration  may  be  induced  in  an 
i  infant,  a  state  which  is  as  carefully  to  be  avoided  as  that  caused  by  extreme  cold. 
I  Frequent  and  copious  perspii-ations  impoverish  the  blood  and  enfeeble  the  internal 
( organs. 

7101.  By  warm  clothing  is  meant  use  of  such  materials  and  textures  as  best  retain 
iwhen  in  use  the  heat  imparted  to  them  by  the  body,  such  materials  are  called  non-conductors 
( of  heat,  and  consist  of  flannels,  woollen  fabrics,  and  furs.  In  these  heat  accumulates. 
J  and  is  recommunicated  to  the  body  of  the  wearer. 

7102.  Cool  clothing,  such  as  linen,  conducts  heat ;  and  even  to  a  certain  degree  miislin 
I  and  cotton  are  conductors  of  heat.  The  warmth  they  receive  they  as  easily  part  with,  and 
i  it  is  carried  off  into  the  atmosphere. 

7103.  Flannel  worn  next  the  skin  acts  upon  it  like  a  gentle  flesh  bnish,  warming  the 
§  surface  and  stimulating  the  nerves  and  fine  vessels  of  the  skin,  soft  and  light  as  well  as 
( of  a  warming  quality.  Flannel  cannot,  in  this  country  at  least,  be  dispensed  with  as  an 

(article  of  infant  clothing.  Most  of  the  infant's  under  garments  are  of  this  material, (although  immediately  next  the  chest  and  arms  a  fine  linen  or  cambric  shirt  is  worn. 
.  Above  the  flannel  is  a  light  petticoat  of  muslin,  and  above  this  a  loose  dress  with  long 
ssleeves,  and  made  to  draw  tight  on  the  chest.  As  it  is  not  well  to  fatigue  a  young  infant 
iwith  needless  change  of  clothes,  the  dress  as  above  mentioned  is  for  the  first  fortnight  or 
t  three  weeks  seldom  changed  more  than  once  in  twenty-four  hours.  At  the  end  of  a 
I  month  or  six  weeks,  the  infant  is  strong  enough  generally  to  be  dressed  and  undressed 
morning  and  night,  when  a  difierence  is  made  between  the  day  and  night  clothing;  in 
(the  latter,  a  sort  of  flannel  wrapper  is  worn  instead  of  a  flannel  petticoat. 

7104.  Infants  for  the  first  three  or  four  months  are  clothed  in  very  long  petlicoats.  There 
i  is  some  utility  in  having  the  clothes  of  very  young  children  of  a  considerable  length, 
I  they  help  to  keep  the  extremities  of  the  infant  safe  from  cold  air,  which  would  otherwise 
( chill  an  infant  very  severely,  and  long  clothes  do  also  give  a  nurse  a  good  hold  of  a  child, 
'■who  without  sufficient  clothing  would  be  apt  to  slip  out  of  the  arms  ;  but  to  have  thein 
( 80  long  as  to  trail  on  the  ground,  or  to  float  with  every  move  made  by  the  nurse,  so  as  to 
I  reach  the  bars  of  the  grate,  is  preposterous,  and  even  dangerous,  and  the  good  sense  of 
I  mothers  ought  to  be  exerted  to  lay  aside  this  worthless  fashion,  and  adopt  a  more  moderate 
I  manner  in  this  respect.  The  only  really  essential  points  in  infant  clothing  are  warmth, 
(simplicity,  ease,  and  cleanliness. 

7105.  Ease  ought  never  to  be  sacrificed  to  appearance  ;  no  dress  that  is  made  so  as 
I  to  compress  or  bind  the  person  of  an  infant  should  be  allowed;  the  use  of  all  bandages, 
I  swaddling  clothes,  tiglit  ligatures,  is  most  carefully  to  be  forbidden.  Every  article  of  an 
i  infant's  dress  should  be  made  as  loose  and  easy  as  if  it  could,  if  needful,  be  made  to  slip  off 
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the  shoulders.  Too  much  stress  cannot  be  laid  on  this  subject.  Tight  bandaging,  tight 
lacing,  or  any  compression  in  the  dress  of  children,  if  continued,  injure  the  respiration, 
and  the  action  of  the  heart  j  the  spine  also  often  becomes  turned  by  inducing  children  to  put 
themselves  into  the  posture  in  which  they  find  most  relief,  and  from  the  pain  arising  from 
any  tight  ligatures.  There  should  be  nothing  in  the  dress  of  children  than  can  restrain 
the  free  movement  of  all  their  limbs  and  muscles.  To  boys,  tight  waistcoats  and  bands 
are  very  seriously  injurious,  causing  in  them  undue  pressure  upon  other  and  very  delicate 
parts  of  the  body.  In  regard  to  the  stays  of  girls  worn  in  after  life,  every  medical  man 
can  explain  to  mothers  the  main  grounds  of  objection  to  them,  and  no  sensible  or  affec- 

tionate mother  but  would  immediately  make  war  with  fashion  rather  than  consign  their 
young  children  to  the  sorrows  and  calamities  of  ill  health. 

7106.  To  keep  the  head  cool  and  the  feet  warm  may  be  a  modem  axiom,  but  is  a  good 
one.  Caps,  it  is  well  known,  are  not  an  essential  in  the  dress  of  a  young  infant.  If  born 
■with  hair,  the  infant  can  very  well  spare  the  artificial  covering  usually  provided  for  it  If 
a  cap  be  not  worn  by  day,  neither  should  one  be  worn  during  the  night.  This  plan  of 
dispensing  with  the  use  of  caps  it  is  very  desirable  to  adopt,  if  there  -be  in  young  children 
any  tendency  to  water  on  the  brain.  For  the  same  reason  heavy  beaver  hats,  and  velvet 
bonnets,  graced  with  plumes  of  feathers,  are  the  worst  coverings  for  a  child's  head  that 
can  be  selected.  While  the  mother  is  admiring  the  face  and  cui-ly  hair  beneath  the  heavy 
hat  or  bonnet,  she  is  not  conscious  that  the  heat  and  the  weight  are  acting  forcibly  and 
prejudicially  on  the  delicate  vessels  of  the  head,  often  causing  headach,  if  not  tendencies 
to  severe  diseases.  The  age  of  the  child  denies  him  the  power.of  expressing  his  suffering 
except  by  fretfulness,  which  alike  surprises  and  vexes  the  poor  mother.  A  lighter  cover- 

ing of  the  head  might  remove  this  annoyance. 
7107.  The  feet  of  children  should  be  kept  warm  and  dry.  A  young  infant  should,  in 

the  winter,  wear  soft  woollen  socks  ;  and  children  of  all  ages  should,  in  this  climate,  wear 
■woollen  socks  during  three  parts  of  the  year. 

A  different  notion  and  practice  was  formerly  adopted  in  regard  to  children.  They 
■were  seldom  seen  in  socks  or  stockings :  and  even  some  writers  on  education,  Locke  for 
instance,  recommends  that  children  should  have  leaky  shoes,  rather  than  such  as  would 
exclude  the  wet,  as  the  best  means  of  hardening  and  inuring  them  to  the  changeable 
climate  in  which  they  were  born.  Modern  opinion  and  practice  are  the  reverse  of  this ; 
and  the  consequence  is  that  more  children  are  reared  now  than  were  under  the  former 
mode  of  treatment:  then  the  healthy  children  only  survived — the  delicate  sunk  under 
the  hardening  system.  To  keep  the  feet  dry  and  warm  of  infants  and  children  generally, 
is  the  uniform  advice  of  all  medical  men  of  the  present  day,  and  also  of  all  persons  whose 
observation  has  been  principally  exercised,  and  their  experience  gained,  in  the  manage- 

ment of  young  children. 

7108.  Tight  shoes,  next  to 'tight  lacing,  are  among  the  domestic  tortures  that  might 
generally  be  spared  young  children.  It  is  not  so  much  small  shoes  as  ill-made  shoes  that 
produce  injury  to  young  ffeet.  Shoes  that  do  not  fit  well  are  soon  worn  down  at  the  heel . 
a  child's  ancle  seems  to  give  way  also,  and  to  bend  towards  the  defective  part  of  the  shoe  ; 
and  its  step  becomes  thus,  with  the  use  of  ill -made  shoes,  both  unsafe  and  awkward.  To 
avoid  this  inconvenience  many  mothers  have  boots  made  for  their  children ;  but  to  wear 
these  constantly  has  its  ill  effects  also.  The  ancles  become  accustomed  to  the  support  of 
the  boot;  and  when  left  off,  the  child  appears  to  have  weak  ancles,  and  to  be  easily 
fatigued  when  walking  without  the  support  of  his  boots.  Some  persons  advise,  for  children, 
the  use  of  heavy  shoes,  as  strengthening  to  the  muscles  of  the  ancles.  If  proper  attention 
could  be  given  by  parents  to  this  subject,  and  the  weight  of  the  shoe  very  properly  adapted 
to  the  strength  of  a  child's  ancle,  it  might  not  be  an  unsuccessful  means  of  adding  to  the 
muscular  power  of  children  ;  but  when  we  consider  that  the  strongest  in  limb  among  the 
Irish  and  Scotch  are  those  who  go  entirely  without  shoes  and  stockings,  the  importance 
diminishes  attached  to  the  wearing  a  heavy  shoe  as  a  means  of  strengthening  the  ancles. 
To  prevent  children  from  sitting  or  standing  long  in  wet  shoes  is  a  much  more  necessary 
precaution. 

7 109.  The  evaporation  constantly  going  on  from  the  moisture  of  the  shoe  and  from  the 
warmth  of  the  foot,  withdraws  so  much  warmth  from  the  circulation  as  is  extremely 

weakening,  and  especially  to  children  of  delicate  constitutions.  Chilliness  is  the  imme- 
diate consequence,  often  succeeded  by  inflammatory  attacks  either  of  the  lungs,  throat,  or 

bowels.  It  is  perhaps  needless  to  add  that  children  as  a  rule,  whether  the  weather  be  dry 

or  moist,  should  always  change  their  shoes  ■vvhen  they  return  from  out-door  exercise,  and 

are  going  to  remain  for  some  time  in  the  house.  Those  who  have  the  charge  of  children's 
shoes  should  always  attend  to  their  being  well  dried  after  they  have  been  used  in  ■wet weather. 
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SuBSECT.  5.  —  Cleanliness,  and  Bathing  of  Children. 

7110.  Cleanliness,  beneficial  and  wholesome  as  a  habit  generalhj,  is  especially  requisite  in 
;  those  who  have  charge  of  children,  whose  health  and  personal  appearance  are  improved 
I  or  othei'wise  according  as  they  are  kept  clean  in  their  persons  and  hahits.  Bad  food  and 
(bad  air  may  weaken  children,  and  deprive  them  of  their  elasticity  of  body  and  vivacity 
I  of  spirit ;  hut,  if  their  skins  are  kept  clean  and  wholesome,  they  will  escape  that  squalid 
;  appearance  which  the  poor  children  exhibit,  who  are  brought  up  imder  the  combined  evils 
t  of  bad  air,  bad  food,  and  uncleanliness.  Inactive,  perhaps  vicious,  mothers  (foT-  such  are 
£  always  wanting  in  cleanly  and  orderly  habits),  neglecting  to  wash  daily  their  children,  to 
.  change  their  body  linen,  or  keep  their  bedding  as  clean  as,  even  in  their  poverty,  might 
:be  done,  must  not  be  surprised  if  their  children  are  subject  to  disagreeable  eruptions,  or 
imore  liable  to  the  epidemic  diseases  of  certain  seasons  of  the  year  than  the  children  of 
■  women  of  better  domestic  habits.  But  of  such  extreme  cases  of  wretchedness  we  trust 
t  there  is  no  need  to  speak  here,  except  it  be  to  point  out  that  some  of  the  great  evils  of 
ilife  have  a  more  aggravated  character  where  cleanliness  is  wanting  than  where  it  exists. 

7111.  Of  tepid  water,  rather  than  cold,  we  would  advise  the  use  in  washing  infants  night 
rand  morning;  and  especially,  if  such  children  be  of  thin  and  delicate  habits,  washing  in 
iwarm  water  is  not  only  pleasant  but  even  nourishing. 

7112.  Warm  water,  therefore,  we  would  not  only  employ  at  first  in  washing  an  infant, 
Ibut  continue  to  use  it  till  the  second  year  of  his  life.  Anj'  sudden  use  of  cold  water  (we 
imean  during  cold  weather,  for,  in  the  summer,  water  need  scarcely  be  artificially  warmed) 
\we  would  carefully  avoid,  in  order  to  prevent  that  distress  at  being  washed  into  which 
ssome  infants  appear  to  be  thrown  whenever  this  needful  business  is  in  operation.  When 
cchildren  cry  during  their  washing,  it  leads  one  to  think  they  are  suffering  either  from  the 
aawkwardness  of  their  nurses,  or  from  the  recollection  of  some  former  painful  sensations 
aattending  this  business.  We  would  always  encourage  nurses  to  wash  young  infants  very 
(tenderly,  in  order  to  spare  themselves  the  pain  of  hearing  them  cry,  and  the  reflection 
ithat  may  be  made  upon  their  mode  of  handling  and  rubbing  them.  We  know  that  much 
lidepends  on  the  skill  and  carefulness  of  the  nurse  ;  she  can  do  much  towards  making 
^washing  a  pleasant  or  a  vexing  daily  circumstance  to  herself  and  charge. 

711-3.  The  best  way  of  washing  an  infant  of  six  weeks  old  is  to  put  it  into  a  pan  of  tepid 
Twater,  and,  with  a  soft  sponge  slightly  soaped,  to  gently  rub  the  whole  surface  of  the  body 
sand  limbs  :  three  minutes  is  enough  time  to  effect  that,  when  the  child  should  be  taken 

oout,  laid*  on  the  knee  of  the  nurse  (who  on  such  occasions  should  wear  a  soft  flannel  apron), aand  rubbed  gently,  yet  perfectly  dry,  with  a  soft  linen  towel.  We  must  here  insist  as 
nmiich  on  the  benefit  of  the  friction  of  the  body  and  limbs  as  on  the  warm  water ;  and 

Twhile  it  is  going  on,  a  child  is  often  as  happy  and  quiet  as  if  the  gi-eatest  pains  were  being ttaken  to  amuse  it. 
7114.  In  the  morning  washings  the  head,  as  well  as  the  body  and  limbs,  should  be  washed  : 

idn  the  evening  it  would  be  scarcely  prudent  to  wet  the  head,  especially  if  the  infant  has 
nmuch  hair.  It  takes  too  much  time  to  dry  it  thoroughly,  in  an  evening,  when  the  child 

ias  probably  tired  and  wanting  rest  after  the  day's  fatigue.  To  leave  the  hair  insufficiently ddried  might  incur  a  risk  of  giving  the  infant  cold  in  its  eyes  or  ears. 
7115.  In  drying  a  child  friction  should  be  less  applied  under  the  arms  or  in  the  bend  of 

t;the  knee  than  on  the  back,  stomach,  or  limbs.  Under  the  arms  and  behind  the  ears  the 
Mowel  should  be  gently  pressed  rather  than  rubbed :  in  those  parts  the  skin  is  extremely 
tlthin  and  tender,  and  might  be  excoriated  by  much  friction. 

7116.  A  child,  ujler  it  is  three  or  four  years  old,  may  in  all  general  cases  be  safely 
»washed,  night  and  morning,  in  a  tub  of  cold  water,  except  it  be  in  the  severe  part  of  the 
»winter,  when  a  little  warm  water  should  be  added  to  this  bath.  WTien  these  mornin"- 

land  evening  washings  are  employed,  there  can  be  little  necessity  for  using  the  plunging'^ hbath  for  children — formerly  the  panacea  for  all  their  inftmtile  maladies;  for  rickets 
•scrofulous  diseases,  cutaneous  affections,  and  emaciation,  from  whatever  cause  arising. IHow  the  shock  and  alarm  caused  invariably  by  a  plunge  into  cold  water  could  effect  so 
nmuch  good  it  is  difiicult  to  imagine,  except  it  was  productive  of  that  cleanliness  without 
which  the  skin  cannot  perform  its  duty  to  the  rest  of  the  body. 

7117.  Of  cleanliness  in  the  clothing  of  children  little  need  be  said,  since  all  are  con- 
mnccd  of  its  importance  to  health.  Yet  as  some  persons  are  fastidiously  nice,  and  others 
titoo  poor  to  be  so,  no  rules  can  be  well  laid  down  as  general  guides  in  this  branch  of 
ccleanliness.  Mothers  and  nurses  must  regulate  the  use  and  change  of  linen  accordinn-  to 
ttheir  own  judgment,  applied  to  their  own  respective  situation  and  means.  Cleanliness 
twiifficient  for  health  is  not  extravagant  in  its  requirements ;  and  in  the  word  health  is 
iimplicd  moderation  in  the  use  of  all  the  privileges  of  life, 4  H 
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Sect.  IV. 

NDESEUY  ATTENDANTS. 

7118.  The  head-nurse,  one  -who  has  the  entire  charge  of  the  infants  of  a  family,  should 
have  health  of  body ;  vigour  of  mind ;  a  well-regulated,  yet  cheerful  temper ;  and  un- 

doubted integrity  of  heart.  So  important  a  post  as  this  in  a  family  should  not  be  lightly 
entrusted  to  any  one ;  for  in  a  household  of  domestics,  -which  among  them  has  equal 
power  with  the  head-nm-se  to  work  good  or  evil  to  those  who  employ  her? 

7119.  Wlienever  there  is  a  head-nurse  in  a  household,  it  is  probable  there  is  but  little 
maternal  superintendence  of  the  nursery.  To  have  such  a  domestic  implies  a  rank  in  life  in 

I  which  minute  attention  to  or  active  occupation  of  the  mistress  in  domestic  details  is  rarely 
i  found.  In  such  rank,  mothers  see  their  children  chiefly  at  stated  hours,  and  generally  in 
their  drawing-rooms,  not  in  their  nurseries,  where  more  might  be  known  of  their  treat- 

ment. A  lady  frequenting  her  nursery  at  unusual  seasons  of  the  day,  or  for  any  length 
of  time,  will  no  longer  lose  caste  in  the  eyes  of  her  household.  But  should  mothers  of 
that  kind  still  exist,  the  importance  to  them  of  having  for  their  deputy  in  the  nursery  a 
trustworthy,  sensible,  good  woman,  not  with  eye-service,  but  in  her  heart  performing  the 
duties  with  which  she  is  charged,  is  evident. 

7120.  To  the  head-nurse  the  exclusive  charge  of  the  infant  in  a  family  always  belongs. 
She  washes,  dresses,  feeds  it,  carries  it  about,  and  in  every  way,  as  time  advances,  she 
attends  to  the  developement  of  all  its  powers.  In  all  respects  she  ought  to  take  upon  her 

the  mother's  duties,  and  it  is  well  for  the  infant  when  she  discharges  them  faithfully. 
7121.  It  will  be  needless  here  to  enter  into  any  detailed  account  of  the  treatment  the 

head-nurse  should  adopt  in  the  rearing  of  infants  committed  to  her  care.  In  the  foregoing 
section  most  of  the  important  points  are  there  given  and  discussed ;  and  in  all,  even  in 

the  cutting  out,  making,  and  repairing  of  children's  clothing,  she  will  be  expected  to  be 
skilful  and  diligent.  We  have  said  nothing  respecting  the  making  of  children's  clothing, 
because  its  style  and  the  materials  of  which  the  outward  dress  is  formed  are  in  a  constant 
state  of  change  from  the  variations  in  fashion,  and  with  which  almost  every  nurse  is  as 
soon  acquainted  as  the  ladies  whose  children  they  have  charge  of. 

7122.  The  chief  perquisites  q/"  head-nurses  consist  of  the  cast-off  children's  clothes, 
■which  should  be  done  away  with  for  very  obvious  reasons.  Their  wages  are  generally 
in  the  high  classes  from  twenty  to  twenty-five  guineas  per  annum. 

7123.  Tlie  customs  they  are  obliged  to  observe  are  those  of  constant  attendance  in  the 
nurseries,  day  and  night.  A  head-nurse  having  an  infant  under  her  care  is  never  per- 

mitted to  leave  it,  nor  to  allow  under-nurses  to  attend  to  it  more  than  is  absolutely  unavoid- 
able. When  they  can  leave  the  nursery,  it  is  only  at  flight,  when  they  resort  to  the 

housekeeper's  room  at  the  supper  hour. 
7124.  At  christenings,  as  a  privilege,  the  nurse  holds  the  infant  ;  also  she  always 

carries  it  into  the  drawing-room  whenever  it  is  required  there,  and  again  receives  it  when 
it  is  to  return  to  its  nursery. 

7125.  Under-nurses  are  generally  at  the  command  of  the  upper,  under  whose 
superintendence  they  wash,  dress,  and  attend  in  every  way  required  to  all  the  children 
in  the  nursery,  except  the  infant,  the  exclusive  charge  of  the  head-nurse.  Under-nurses 
do  all  the  cleaning  of  the  nurseries,  make  the  fires  and  the  beds,  keep  clean  all  the 
nursery  furniture,  and  the  various  requisite  utensils  of  earthenware.  They  bring  the 
meals  from  the  kitchen,  and  wait  upon  the  children  while  they  are  at  table.  Sometimes 

they  are  required  to  assist  in  washing  and  getting  up  some  of  the  children's  clothes.  In 
the  evenings  they  assist  in  making  or  repairing  the  children's  clothing.  Good  temper, 
cleanliness,  activity,  and  a  love  of  truth,  are  important  qualities  in  under-nurses.  Their 
usual  wages  are  from  eight  to  ten  guineas  per  annum. 

7126.  Of  a  nursery-governess  we  may  venture  to  express  a  preference  for  an  intelligent 
young  person  to  one  of  great  accomplishments,  whose  talents  might  be  scarcely  called 
fortli,  and  who  might  better  sustain  her  part  in  a  family  of  older  children.  But  although 
neither  great  accomplishments  nor  much  learning  can  be  requisite  in  the  nursery-governess, 
something  more  uncommon  in  her  qualifications  is  in  the  highest  degree  important.  We 
are  not  accustomed  to  regard  the  way  in  which  the  first  seven  or  eight  years  of  human 
existence  are  spent  as  unimportant,  but  very  much  the  reverse  :  we  therefore  would  seek 

in  a  nursery-governess  for  a  lady  with  such  powers  of  mind  and  such  excellent  disposi- 
tion as  would  enable  and  dispose  her  to  call  forth  infantile  observation  ;  to  fix  it  on  suitable 

objects  ;  to  open  and  enlarge  the  infant  capacity  ;  to  govern  with  gentle  influence  the  way- 
ward in  temper  ;  to  encourage  and  give  moral  strength  to  the  timid  ;  to  cultivate  truthful- 

ness to  the  very  nicest  degree,  brotherly  love,  and  consideration  for  all.  Skill  in  the 

mechanical  part  of  education  (so  to  speak)  is  comparatively  of  no  moment  in  the  qualifi- 
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vcatiors  of  the  governess  of  early  childhood,  provided  she  can  teach  how  to  observe  and 
i  inquire.  Unfortunately  for  children  most  parents  think  otherwise,  and  undervalue  the 
I  rousing  power,  while  they  overrate  the  mechanical.  It  is  true  that  reading,  writing, 
:  arithmetic,  means  of  acquiring  future  learning,  must  be  taught  to  children,  and  there  are 
(times  in  each  day  which  they  could  not  better  employ  than  in  acquiring  these  arts.  There 
rare  few  ladies  employed  in  early  tuition  who  cannot  cleverly  instruct  in  even  more  than 
t  these.  Yet  they  may  not  succeed  in  obtaining  that  influence  over  the  minds  of  children, 
i imperceptible,  yet  felt,  by  which  their  intelligence  may  be  quickened,  and  their  ductile 
aafifections  regulated  and  directed.  When  such  power  exists  over  childhood,  no  deficiency 
iin  minor  acquisitions  should  impair  the  value  placed  upon  it. 

CHAP.  n. 

SICKireSS  IN  THE  NTIRSERT. 

Sect.  I, 

GENERAL  OBSERVATIONS. 

7127.  The  following  suggestions  regarding  some  of  the  diseases  incidental  to  child- 
Uiood  are  of  a  practical  nature,  and  intended  only  for  inexperienced  mothers,  nurses,  or 
ffor  any  others  who  have  the  chai'ge  of  the  few  first  years  of  childhood.  Amongst  this 
cclass  of  individuals,  some  are  always  to  be  found  who  indulge  in  an  excess  of  apprehen- 
ssion  when  variations  occur  in  the  health  of  the  children  they  have  in  charge.  Others 
eevince  a  different  feeling ;  are  either  unconscious  of,  or  supine  when  alarming  symptoms 
oof  disease  in  children  are  really  apparent.  In  the  former  case,  medical  aid  is  often  need- 
Idessly  called  for,  in  the  other,  that  aid  is  sometimes  fatally  neglected. 

The  following  pages  offer  instructions  to  both  descriptions  of  persons  having  this  de- 
ssirable  end  in  view — the  allaying  of  needless,  or  the  awakening  of  timely,  apprehension : 
hberein  no  instruction  or  suggestion  will  be  given  that  in  its  application  would  prove 
diangerous.  The  line  beyond  which  the  non-medical  superintendent  of  the  health  of 
cbhildren  should  not  pass  is  strictly  defined ;  and  the  moment  medical  advice  should  be 
SGOught  for,  is  as  accurately  stated  as  the  nature  of  the  subject  wiU  admit  of. 

7128.  The  common  and  simple  afiections  which  attack  the  majority  of  children  will  be 
fcbund  in  these  pages  plainly  but  briefly  detailed,  together  with  the  symptoms  of  some  of 
thhe  more  serious  diseases,  to  carry  out  the  object  we  have  stated,  namely,  that  trifling 
ccomplaints  may  not  cause  unnecessary  alarm,  nor  important  cases  easily  escape  observa- 
iidon. 

7129.  We  would  here  remark  that  were  much  time  expended  in  describing  s3TTiptoms 
uind  treatment  of  severe  diseases,  however  lucid  and  comprehensive  such  description 
■might  be,  they  could  never  qualify  parents  on  such  occasions  to  supply  with  safety  the 
)blace  of  medical  men.  On  the  same  ground,  it  will  be  useless  to  describe  the  complaints 

>bf  the  first  few  days  of  a  child's  life,  because  a  medical  man  is  at  that  time  always  in  at- tendance. 
7130.  Before  describing  any  particular  disease,  certain  alterations  in  the  natural  actions 

i6f  the  child  must  be  noticed,  which,  as  denoting  the  occurrence  of  disease,  are  particularly 
important ;  they  may  be  easily  observed  by  the  mother  or  nurse,  and  when  noticed,  they 
ibhould  be  immediately  mentioned  to  the  physician  or  other  medical  man  in  attendance. 

"  Sect.  II. 
I     alterations  in  natural  actions  which  are  to  be  observed  by  the  nurse. 

7131.  These  deviations  from  accustomed  action  may  be  comprised  under  the  following 
ads  :  —  Alterations  in  the  countenance  of  an  infant  ;  in  the  gestures  ;  in  the  cry;  in  the 
unner  of  sucking ;  in  sleep  ;  in  the  mode  of  breathing ;  in  the  skin. 
7132.  Alterations  in  the  countenance  These  are  not  lightly  to  be  passed  over.  When 

here  is  pain  in  the  head,  the  brows  are  contracted  ;  the  eye  is  generally  heavy  and  some- 
.  hat  anxious  ;  when  in  the  bowels,  there  is  an  elevation  and  retraction  of  the  upper  lip. 
Again,  if  pain  be  spasmodic,  at  the  moment  of  seizure  the  brow  contracts,  and  the  child 

Iters  a  cry  ;  but  the  brow  is  not  constantly  knitted,  as  it  is  when  continued  pain  is  pre- 
ent. 
In  convulsions  too,  before  the  attack,  a  change  in  the  countenance  occurs,  difficult  to 

4  H  2 
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be  described,  yet  peculiar,  and -well  known  to  experienced  nurses ;  for  example,  slight twitchings  of  the  mouth,  and  unsettled  rolling  or  else  fixed  gaze  of  the  eyes. 
Again,  any,  the  most  inattentive  nurse,  can  scarcely  avoid  noticing  any  unusual 

flushing,  or  pallidity,  or  blueness  or  yellowness  of  the  face. 
7133.  Alterations  in  the  gestures.  —  Thus,  a  child  will  be  observed  to  hang  its  head  over 

the  nurse's  arm,  as  if  too  heavy  for  it ;  or  to  throw  its  head  back,  or  to  the  side  ;  or  to  be constantly  putting  its  hand  to  its  head  or  neck  ;  or  rolling  its  head  on  the  pillow.  Such symptoms  should  never  be  overlooked. 
A  child  may  suddenly  start,  and  this  happens  during  attacks  of  spasmodic  pain.  In 

colic,  the  child  draws  its  legs  up  to  its  body  ;  in  debility,  the  extended  position  of  the body  indicates  languor. 
7134.  Alterations  in  the  cry. — It  should  be  noticed  whether  it  be  feeble,  or  its  note 

altered  from  the  usual  pitch  ;  whether  there  be  moaning  and  sighing.  In  inflammatory 
diseases  the  cliild  often  abstains  from  crying,  for  fear  of  increasing  the  pain  by  movement. 
In  commencing  croup,  the  cry,  as  well  as  the  cough,  is  harsh,  ringing  and  metallic.  In 
very  severe  cases  of  thrush  ;  the  cry  may  become  husky,  but  such  cases  are  always  under the  care  of  a  medical  man. 

7135.  Alterations  in  the  manner  of  sucking. — In  thrush,  in  dentition,  in  fact  in  all  cases 
in  which  there  is  soreness  of  the  mouth,  the  child  sucks  feebly,  with  caution,  and  not  long 
at  a  time,  often  leaving  the  breast  for  an  instant  and  then  returning  to  it.  The  manner 
of  sucking  affords  a  tolerable  estimate  of  the  general  strength  of  the  infant. 

7136.  Alterations  in  sleep. — The  alterations  particularly  to  be  noticed,  and  reported  to 
the  medical  attendant,  are  sobbing,  sighing,  starting,  knitting  of  the  brows,  drawing  of  the 
mouth,  grinding  of  the  teeth,  quickened  breathing,  increased  perspiration,  or  heat  and 
flushing  of  face  or  skin  generally. 

7137.  Alterations  in  the  mode  of  breathing. — It  is  to  be  observed  whether  it  is  quickened 
or  difiicult,  or  more  on  one  side  than  the  other,  or  accompanied  by  moaning  or  rattling  in 
the  throat,  whether  the  breath  be  foetid,  or  whether  there  be  a  cough. 

Under  this  head  it  may  be  worth  while  to  mention,  that  sometimes  from  a  violent  fit  of 

crying,  from  passion,  the  child's  face  gets  quite  livid,  and  it  almost  seems  as  if  it  would 
be  choked:  a  simple  and  generally  successful  remedy  is  plunging  the  child's  hand  suddenly 
into  cold  water ;  this  induces  a  convulsive  sob  or  sigh,  and  air  immediately  passes  into 
the  lungs. 

7138.  Alterations  in  the  skin. —  These  consist  chiefly  in  eruptions  of  various  kinds, 
which  should  always  be  attentively  noticed ;  any  unusual  coldness,  dryness,  or  on  the  other 
hand,  heat  or  much  moisture,  of  the  skin  should  not  be  allowed  to  escape  notice.  A  singular 
purple  streak  at  the  verge  of  the  eyelids  was  considered  by  Dr.  Dennan,  as  distinctive  of 

the  disease  called  "  morbid  shuffles,"  which  usually  appear  after  the  first  month.  We  have 
said  nothing  of  alterations  in  the  motions,  the  tongue,  or  the  urine  ;  these  are  too  obvious 
to  be  overlooked.  We  have  said  thus  much  on  these  alterations  from  the  natural  state, 
because  we  are  convinced  that  the  importance  of  early  noting  them  cannot  be  overrated. 
They  mark,  in  some  instances,  the  commencement  of  diseases  which,  easily  arrested  b)' 
treatment  in  their  early  stages,  may  be  in  their  developed  attack  intractable  and  danger- 

ous in  the  highest  degree.  Again,  they  are  much  more  easily  discerned  by  the  mother  or 
nurse  than  by  the  physician,  because  the  former  knows  the  natural  state  of  the  infant,  of 
which  the  latter  is  necessarily  ignorant ;  and  it  is  not  the  mere  presence  of  these  symptoms, 
but  their  presence  as  alterations,  which  should  excite  alarm. 

Sect.  III. 

DISEASES  OF  CHILDREN. 

SuBSEOT.  1  —  Slight  Diseases. 

7139.  In  addition  to  diseases  common  to  all.  children  are  liable  to  some  peculiar  afi'ec- 
tions,  as  croup,  water  on  the  brain  {Hydrocephalus  acutiis  of  medical  writers)  :  there  are 
also  some  aff'ections  more  common  in  them  than  in  adults,  and  which  few  children  escape. 

7140.  The  arrangement  we  shall  adopt  is  recommendedi  only  hy  its  convenience,  audit 
is  void  of  all  pretension  to  technicality.  We  shall  consider,  under  three  heads,  1.  a  few 

simple  complaints,  wliich  are  seen  every  day  in  the  nursery;  also  dentition  and  its  con- 
sequences ;  —  2.  the  early  symptoms  of  certain  serious  diseases,  peculiar  to,  or  more 

common  in  childhood,  such  as  croup,  convulsions,  water  on  the  brain,  and  the  disease 

commonly  called  at  the  present  day  "remittent  fever,"  and  its  consequence; — 3.  the 
commencement  of  certain  diseases  which  commonly  attack  every  one,  as  measles,  scarlatina, 
small  pox,  and  hooping  cough. 

The  first  disease  we  shall  notice  is  an  extremely  common  disease  of  the  skin  ;  it  is 

generally  called  in  common  language,  "red  gum."  It  is  often  seen  a  week  or  two  after 
birth  ;  red  spots  are  seen  on  the  breast,  back,  loins,  &c.    It  is  generally  of  little  con- 



.-Chap.  IL SICKNESS  IN  THE  NURSERY. 1205 

sequence,  and  will  frequently  disappear  -with  a  dose  or  two  of  aperient  medicine,  or  often 
without  anything  at  all.  In  older  children,  and  when  more  obstinate,  it  may  sometimes 
be  suspected  to  depend  on  an  acescent,  or  at  any  rate,  altered,  state  of  the  milk. 

Another  skin  affection  of  little  consequence  is  a  blush  of  redness,  with  perhaps  a  little 

excoriation  {Intertrigo'),  caused  by  neglect  of  proper  cleanliness,  and  in  parts  rubbing 
on  each  other ;  it  is  easily  cured  by  cleanliness,  and  the  use  of  some  simple  ointment  to 
diminish  friction. 

7141.  The  next  affection  we  shall  notice  is  vomiting  in  the  first  months  of  life.  This  often 
arises  simply  from  repletion,  or  from  temporary  alteration  in  the  milk  of  the  nurse  :  the 
matter  vomited  is  like  milk,  generally  curdled,  if  it  has  been  for  half  an  hour  or  so  in 
the  stomach,  and  in  colour  white  or  slightly  yellow.  If  it  be  hard,  darkish,  very  yellow, 
in  fact  much  altered  from  the  natural  appearance  of  milk,  then  probably  the  cause  is  to  be 
looked  for  in  insufiacient  evacuation  of  the  bowels,  (which  should  always  after  birth  be 

acted  upon,)  or  perhaps  the  infant  has  been  incautiously  exposed  to  cold.  In  the  first 
instance,  (when  the  vomited  matter  is  simply  returned  milk,)  a  little  dill  or  aniseed  water 
may  be  given  ;  but  often  nothing  more  is  required  than  to  take  care  that  the  child  does 
not  suck  too  much  at  a  time,  or  too  greedily  after  fasting.  If  the  vomited  matter  be 
dark  and  hard,  and  if  the  child  be  old  enough,  it  is  often  necessary  to  give  an  emetic ; 
a  grain  of  ipecacuanha  is  a  safe  and  gentle  emetic  for  children  of  a  month  old  ;  two  grains 
may  be  given  when  the  child  is  a  year  or  more  old.  Should  the  vomiting  still  continue, 
a  more  dangerous  cause  than  those  now  mentioned  is  to  be  apprehended,  and  no  time 
should  be  lost  in  seeking  medical  assistance. 

7 142.  Another  extremely  common  and  slight  afiFection  is  Colic.  The  child  cries,  starts 
when  moved,  and  lies  with  its  legs  drawn  up  upon  its  bowels ;  there  is  much  flatulence,  the 
bowels  are  probably  confined;  when  motions  are  procured,  instead  of  the  natural  yellow, 
they  are  green  or  dark.  In  treating  colic,  the  cause  should  always  be  attended  to  ;  too 
much  healthy  milk  or  acid  milk,  or  improper  spoon-meat,  or  insufficient  evacuation,  or 
exposure  to  cold,  are  among  the  most  common  causes  ;  if  the  milk  be  in  too  great  abun- 

dance, its  quantity  must  be  lessened;  if  it  be  acid,  or  if  the  spoon-meat  be  improper,  its 
quality  must  be  altered  ;  cold  must  be  avoided ;  the  bowels  must  be  opened  by  calcined 
magnesia,  with  or  -without  a  little  castor  oil :  rhubarb  is  too  stimulating  for  very  yoimg 
children  ;  warm  fomentations  should  be  applied  by  means  of  flannels,  wrung  out  of  warm 
water. 

If  the  bowels  are  not  moved,  then  medical  aid  is  generally  requisite,  as  sometimes, 
though  fortunately  rarely,  colic  passes  into  a  dangerous  disease,  in  which  a  portion  of 
intestine  slips  down  into  the  part  immediately  below  it,  and  thus  closes  the  passage  (Jntm 

.  susception  of  medical  writers). 
7143.  Diarrhaa. — Induced  often  by  causes  very  similar  to  those  which  are  active 

in  colic,  is  a  relaxed  state  of  the  bowels,  or  diarrhoea.  It  may  often  be  traced  to  repletion, 
unhealthy  milk,  sudden  changes  of  temperature.  It  often  occurs  in  older  children,  from 
injudicious  attempts  to  wean,  from  previous  costiveness,  and  it  is  commonly  said  also 

;  from  dentition,  particularly  of  the  double  teeth.  The  motions  are  watery,  and  generally 
I  greenish,  or  at  least  altered  from  the  healthy  colour.  Although  often  a  very  trifling 
1  affection,  it  should  never  be  neglected,  as  sometimes  it  is  difficult  to  check.  The  treat- 
1  ment  depends  upon  the  cause.  If  bad  milk  has  irritated  the  bowels  it  must  be  given  up, 
I  and  asses  milk,  or  the  milk  of  a  fresh  nurse  substituted,  or  a  little  beef  gravy,  rendered 
)  palatable  by  a  little  sugar,  may  be  given  ;  another  tolerable  substitute  for  the  nutritious 
)  milk  of  the  mother  is  the  mucilage  of  barley  or  wheat  mixed  with  a  little  gravy.  If  the 
(diarrhoea  result  from  change  of  diet,  the  infant  should  be  fed  only  with  the  simplest  food, 
1  as  milk,  the  mucilage  of  wheat,  &c.  &c.  A  gentle  aperient  will  generally  be  sufficient  to 
( effect  a  cure ;  should  it  not,  other  measures  become  necessary,  and  a  medical  man  should 
llje  consulted. 

7144.  Worms. — The  following  are  some  of  the  chief  symptoms  generally  enumerated, 
I  as  characteristic  of  the  presence  of  worms  :  irregular  appetite,  which  is  sometimes  vora- 
(cious,  at  other  times  languid;  there  is  often  a  craving  for  food  after  a  full  meal;  the 
t  bowels  are  sometimes  costive,  more  generally  loose  ;  the  motions  are  slimy  and  pale  ; 
c often  there  is  a  little  colic,  and  sometimes  feverishncss  ;  the  breath  becomes  foetid  ;  there 
lis  often  a  livid  circle  round  and  under  the  eyes  ;  after  a  time  the  child  gets  emaciated, 
land  the  abdomen  becomes  enlarged ;  the  upper  lip  often  becomes  thickened,  and  some- 
ttimes  also  the  nose ;  the  child  often  picks  its  nose,  and  during  sleep  grinds  its  teeth.  It 
iseldom  occurs  that  all  these  symptoms  happen  at  the  same  time ;  and  there  is  not  one 
{peculiar  to  and  distinctive  of  worms.  The  most  unequivocal  are  the  irregular  appetite; 
tthe  craving  for  food  after  a  full  meal ;  the  bowels  at  one  time  costive,  at  another  relaxed, 
sand  the  slimy  characters  of  the  motions:  when  those  symptoms  are  present,  worms  may 
Ibe  suspected,  but  the  only  proof  of  their  existence  is  seeing  them  in  the  stools.  Such  are 
Itjie  symptoms  of  two  kinds  of  worms,  the  round  and  the  tape-worm  (Lumbrica,  Tcenia)  : 4  H  3 
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into  the  treatment  we  do  not  intend  to  enter,  as  we  are  of  opinion  that  in  every  severe case  medical  assistance  is  necessary.  If  aperients  fail,  the  remedies,  more  particularly 
vermifuge,  must  be  prescribed  by  the  medical  attendant.  One  remark  may  be  made about  the  diet  of  children  labouring  under  worms  ;  it  should  be  very  simple,  and  not  too 
saccharine.  Sugar  itself,  when  taken  in  excess,  seems  in  certain  habits  to  produce  worms. 
A  nutritious  diet  is  generally  necessary,  for  in  these  cases  the  health  is  often  impaired,  as 
evidenced  in  the  pale  bloodless  face,  the  white  tongue,  feeble  pulse  and  languor  of  body  ; 
indeed,  such  a  state  is  often  the  precursor  and  the  cause  of  worms ;  and  removing  it 
removes  its  sequence.  Some  practitioners  suppose  that  neglecting  to  take  salt  with  the 
food  has  some  share  in  producing  worms ;  and  whether  this  be  correct  or  not,  it  is 
advisable  to  take  the  usual  quantity,  or  perhaps  even  a  little  more.  There  is  another 
kind  of  worm,  called  in  common  language  the 

7145.  TJireadwormiAscarides;  Oxyum  of  medical  writers).  This  worm  makes  its  abode 
in  the  lowest  portion  of  the  intestinal  canal ;  it  seldom  produces  the  severe  effects  ascribed 
to  the  round  and  tape-worms.  On  examining  the  stools,  it  is  easily  seen  it  is  from  a 
quarter  to  half  an  inch  long,  and,  as  its  name  denotes,  of  slender  frame.  These  worms  are 
easily  removed  for  a  time  by  injections  of  wai-m  water,  and  their  reproduction  may 
generally  be  checked  by  injections  of  the  infusion  of  the  seeds  of  the  Santonica  (Artemisia 
Santonica),  or  of  the  solution  of  salt  and  water;  or  a  good  and  popular  remedy  is  solution 
of  aloes  in  water.  The  best  method  of  preventing  them  from  increasing  is  to  strengthen 
the  frame  generally,  especially  by  the  administration  of  the  salts  of  iron,  and  a  generous 
diet. 

7146.  Tlirush.  —  Under  this  name  popular  opinion  classes  several  distinct  though  allied 
diseases.  We  shall  not  attempt  to  discriminate  these,  but  merely  describe  the  disease  in 
a  superficial  manner.  By  the  term  "  thrush  "  is  commonly  understood  small  white 
vesicles,  situated  within  the  mouth,  on  the  tongue,  and  inside  of  the  cheeks  ;  accompany- 

ing these  there  is  generally  a  little  derangement  of  the  digestive  organs  ;  a  little  loss  of 
appetite,  or  diarrhoea  :  the  mouth  also  is  sore,  and  the  child  sucks  with  pain  and  difficulty. 
It  is  more  common  in  weak  and  sickly  children,  but  it  may  appear  in  the  most  robust. 
AU  that  is  necessary  for  its  cure  is  a  gentle  aperient ;  and  in  mild  cases  a  lotion  for  the 
mouth,  composed  of  borax  and  water,  or  honey,  or  a  weak  solution  of  nitrate  of  silver  in 
water ;  this  should  be  painted  on  gently  with  a  camel-hair  pencil ;  not  rubbed  on  roughly 
with  the  finger,  or  with  flannel,  as  is  sometimes  done  by  nurses.  In  more  severe  cases 
emetics  are  often  useful,  but  to  these  cases  a  medical  man  should  always  be  called  in. 
Among  the  ill-fed  and  neglected  children  of  the  poor,  and  also  sometimes  in  densely- 
crowded  lying-in  hospitals,  a  malignant  and  dangerous  fever  accompanies  the  thrush ; 
or,  to  speak  more  correctly,  of  the  intestinal  derangement  accompanying  which  the  thrush 
is  but  a  symptom.  This  complaint,  however,  is  not  common,  and  we  shall  not  occupy 
any  space  by  a  description  of  it,  as  it  should  never  be  treated  except  by  a  medical  man. 

7147.  Dentition  and  its  consequences. — It  is  customary  among  medical  men,  and  those 
whom  they  attend,  to  attribute  the  majority  of  infantile  diseases  to  this  natural  process. 
There  can  be  no  doubt  that  certain  diseases  do  arise  during  the  progress  of  dentition,  and 
appear  to  be  referable  to  it,  but  indiscriminately  to  lay  to  its  account  all  the  complaints  of 
childhood,  as  some  do,  is  little  else  than  a  confession  of  ignorance.  The  words  of  a 
French  writer,  Guersent,  on  this  subject,  may  be  quoted  in  support  of  this  opinion. 

"  On  attribue  "  (says  he)  "  dans  la  monde,  la  plupart  des  maladies  de  I'enfance  au  travail 
de  la  dentition.  La  difficidtc  d'observer  les  maladies  du  premier  age,  et  le  peu  de  con- 
naissances  positives  que  nous  avons  sur  cette  partie  de  la  pathologic,  ont  contribue  .a 
emaciner  cette  opinion,  et  ce  prejuge,  resultat  de  notre  ignorance,  est  ensuite  devenu 

populaire  comme  tons  les  autres  prejugcs  du  mcdecine." —  Guersent,  a  Vartick  "  Dentition," 
du  "  Dictionnaire  de  Medecine." 

Before  enumerating  and  briefly  noticing  the  diseases  commonly  ascribed  to  dentition 
we  shall  make  a  few  remarks  on  the  appearances  presented  during  the  cutting  of  the  teeth. 
It  occasionally  happens  that  one  or  two  teeth  are  through  even  at  birth,  as  was  the  case 

with  Louis  XIV.  and  with  Mirabeau  {Billiard,  "Traite  des  Maladies  des  Enfans  :"  Paris, 
1833,  page  260.):  however,  the  first  tooth  seldom  appears  before  the  seventh  month  after 
hirth.  About  this  time  the  child  is  observed  to  be  fond  of  putting  its  fingers,  or  any 

hard  substance  it  can  get  hold  of,  into  its  mouth  ;  during  sucking  it  will  sometimes  sud- 
denly throw  its  head  away  from  the  breast ;  there  is  an  increased  discharge  of  saliva,  which 

trickles  down  from  the  corners  of  the  mouth  ;  on  looking  at  the  gum  it  is  seen  to  be  swollen 
and  rounded,  and  no  longer  to  present  the  horny  edge  it  possessed  at  an  earlier  period 

of  life;  by  degrees  the  white  colour  of  the  tooth  can  be  seen  shining  through  it, 
and  finally,  the  thinned  and  yielding  gum  is  entirely  removed,  and  the  tooth  rises  from  its 
socket.  . 

This  process  is  often  assisted  by  lancing  the  gmn,  which  operation  seems  to  be  useful, 

not  by  dividing  the  gum,  and  thereby  giving  freer  exit  to  the  tooth,  but  by  cutting  through 

a  little  sac,  in  which  originally  the  tooth  was  generated,  and  which,  by  becoming  thick- 
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sened,  hinders  the  rising  of  the  tooth.  If  the  useful  part  of  the  operation  be  the  division 
tof  this  little  sac,  then  it  is  evident  that  the  lancet  should  always  cut  deep  enough  to  grate 

iiupon  the  tooth.  It  may  be  that  the  lancing  is  beneficial  by  taking  blood  from  the  inflamed 
aand  painful  gum.  The  statement  which  some  have  made,  that  if  the  divided  gum  unite, 
lit  makes  a  firmer  barrier  than  before  against  the  tooth,  appears  to  be  unfounded  ;  cica- 
itrices  are  always  more  yielding  than  original  tissues.  In  addition  to  the  symptoms 
(enumerated  above,  and  which  are  always  present,  there  are  some  others  less  common, 
aand  which  may  therefore  be  referred  to  unnatural  dentition.  These  are,  swellings  of  the 
eglands  in  the  neck,  swelling  of  the  hands  and  feet,  feverishness,  a  difficulty  in  passing 
tthe  water,  &c. 

7148.  The  diseases  commonly  referred  to  dentition  as  their  cause,  are  1.  Eruptions  of 
ttheskin;  2.  Emaciation;  3.  Vomiting;  4.  Diarrhoea;  5.  Cough  (inflammation  of  lungs); 
66.  Croup  ;  7.  Convulsions ;  8.  Water  on  the  brain  ;  9.  Ophthalmia.  Some  of  these 
ocomplaints  have  been  already  noticed,  as  far  as  is  consistent  with  our  plan.  One  remark 
innay  be  made  about  the  diarrhcea  attending  dentition.  It  is  an  observation  of  Hippocrates 
tthat  those  children  cut  teeth  fastest  whose  body  is  lax :  common  opinion  has  fully  con- 
fifirmed  this  remark  ;  it  has  also  gone  stiil  further,  and  considered  every  diarrhoea  during 
ddentition  as  of  use  ;  and  some  writers  direct  such  diarrhoea  not  to  be  arrested.  Without 
eentering  into  this  question,  one  may  safely  say,  that  if  it  arise  from  this  cause,  parents  need 
nnot  be  alarmed  about  a  diarrhoea,  even  if  it  be  very  considerable. 

7149.  Hashes  attending  dentition. — One  common  rash  is  the  red  gum  already  mentioned. 
Wery  often  the  emption  has  little  watery  heads,  or  resembles  flea-bites,  but  without  the 
rred  point  seen  in  the  centre  of  these  latter. 

Another  rash  is  one  which  sometimes  leads  parents  to  dread  the  accession  of  measles 
oor  scarlatina.  It  is  a  red  blush,  most  observable  on  the  extremities,  but  attended  with 
llittle  fever.  Measles  is  preceded  by  running  from  nose,  and  a  peculiar  cough,  and 
^scarlatina  by  sore  throat,  and  running  from  the  eyes  ;  and  the  absence  of  these  symptoms 
ian  the  rash  now  mentioned  generally  points  out  its  real  nature. 

Another  rash,  presenting  dull  red  patches,  chiefly  on  the  legs,  with  here  and  there 
ssmall  swellings,  is  also  sometimes  seen.  This  is  said  to  be  more  common  when  the  eye 
iteeth  are  cutting. 

There  are  several  other  rashes,  but  less  common  than  these,  and  which  therefore  need 
mot  be  adverted  to. 

7150.  The  emaciation  attending  dentition  is  a  consequence,  usually,  not  immediately 
oof  the  dentition,  but  of  some  of  its  products,  as  diarrhoea,  fever,  &c. 

7151.  The  other  disorders,  as  convulsions,  croup,  &c.,  will  be  noticed  afterwards. 
7152.  In  all  these  cases,  it  is  of  course  difficult  at  once  to  put  down  the  disorder  to 

ddentition,  but  as  this  may  be  the  cause,  it  is  proper  in  every  instance  to  lance  the  gums 
well ;  and  we  may  conclude  this  short  account  of  the  sequences  of  dentition  by  mentioning 
aa  remark  made  long  ago  by  Dr.  Underwood,  that  to  effect  permanent  good  it  is  often 
nnecessary  to  do  this,  not  once  merely,  but  many  times,  and  on  successive  days  ;  and  with 
tkhis  remark  the  experience  of  most  practical  men  will  lead  them  to  accord. 

StTBSECT.  2.  —  Early  Symptoms  of  severe  Afflictions  most  commotdy  seen  in  CJiildren. 

7153.  The  first  disease  we  shall  notice  is  convulsions  or  Jits.  A  child  is  said  to  be  in  a 
fifit  when  there  are  involuntary  spasmodic  movements  of  the  muscles ;  the  hands  are 
cdenched,  the  thumbs  drawn  in  across  the  palms ;  the  arms  are  bent  and  drawn  to  the 
iside,  or  across  the  body  ;  the  feet  and  legs  are  drawn  up  ;  the  muscles  of  the  face  distort 
tithe  mouth,  about  which  there  may  be  a  little  froth  ;  the  eyes  roU  upwards  and  inwards, 
land  the  face  becomes  purple  from  a  difficulty  of  breathing.  After  a  short  time  the 
mnuscles  relax  their  spasm,  the  eyes  shut,  the  mouth  resumes  its  customary  appearance, 
sand  the  child  breathes  easily,  and  seems  quite  recovered,  or  perhaps  a  little  drowsy  and 
bheavy. 

We  presume  that  no  parent  would  ever  dream  of  treating  such  a  disease  herself ;  medical 
•aid  should  always  be  promptly  obtained.  Very  little  assistance  can  be  given  in  the  fit 
iitself ;  the  head  should  be  raised,  every  thing  removed  from  the  neck,  and,  if  the  tongue 
bbe  protruded  and  bitten,  bits  of  cork  must  be  inserted  between  the  teeth,  so  as  to  prevent 
tthem  from  completely  meeting.  Throwing  a  little  cold  water  in  the  face  has  appeared 
Ito  some  persons  to  be  useful.  The  warm  bath  should  be  used,  both  in  the  fit  and  in  the 
iiintervals. 

Although  we  shall  not  enter  upon  the  treatment  of  convulsions,  we  shall  make  a  few 
rremarks  on  some  of  the  more  common  causes.  Dentition  certainly  produces  fits,  and 
llancing  the  gums  repeatedly  often  removes  them.  Too  much  food,  and  improper  food 
•also,  is  a  usual  cause.  After  eating  very  largely,  children  have  been  known  to  die  sud- 
(Jdenly  in  convulsions.  Again,  too  thick  food  in  children  who  are  brought  up  by  hand 
'■without  doubt  produces  convulsions  :  even  after  weaning  too  much  bread  or  rusk  seems 4  H  4 
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hurtful  by  irritating  the  lining  membrane  of  the  bowels;  the  diet,  therefore  should always  be  most  carefully  attended  to,  even  if  the  fit  should  have  proceeded  from  some other  cause.  Before  the  accession  of  small-pox,  and  sometimes  measles,  one  fit  or  more Jill  occur,  and  so  far  is  this  from  being  dangerous,  that  popular  opinion  regards  it  as tavourable,  and  as  indicating  a  mild  attack,  and  certainly  there  is  no  reason  for  thinkins that  It  foretells  any  particular  severity  of  disease.    In  these  cases  the  feet  may  be  bathed ,  -   may  be  bathed 
in  warm  water,  and  a  warm  water  injection  may  be  given.  In  mentioning  this,  we  may take  this  opportunity  of  recommending  the  warm  water  injection  as  a  most  useful  assistant in  securing  a  due  regulation  of  the  bowels  in  children. 

We  conclude  this  short  account  of  convulsions  by  recommending  in  all  cases  the  free  use 
of  mild  aperients,  particularly  of  castor  oil,  in  doses  proportioned  to  the  age  of  the  child. 

7154.  Croup  (inflammatory).  —  Were  medical  aid  sooner  sought  for  in  cases  of  croup, 
the  mortality  from  this  formidable  disease  would,  no  doubt,  be  very  much  lessened ;  but,' 
unfortunately,  few  parents  or  nurses  are  sufficiently  acquainted  with  those  slight  yet 'often distinctive  symptoms  which  mark  its  early  stage.  At  first  the  symptoms  are  those  simply 
of  a  common  cold ;  and  at  this  time  the  dangerous  sequence  cannot  always  be  perceived  : 
but  very  often,  in  addition  to  the  quickened  breathing,  there  is  an  unusual  resonance  in 
the  cough  —  something  like  a  little  metallic  sound  or  barking ;  and,  when  the  child 
draws  in  its  breath,  there  is  a  roughness  in  its  sound,  heard  distinctly  by  the  nurse  when 
she  places  her  ear  close  to  the  mouth  of  the  child.  Even  in  this  stage  the  windpipe  is often  painful ;  the  child  raises  its  hand  to  its  neck,  as  if  to  invite  attention  to  the  seat  of 
its  uneasiness.  If  proper  measures  could  be  taken  in  this  stage,  most  children  would 
doubtless  recover  ;  but  if  the  parents  wait  till  the  breathing  becomes  much  hastened  and 
hoarse,  and  the  cough  hard  and  brazen,  and  till  fever  has  set  in,  then  the  disease  is  much 
less  easily  subdued.  It  is  much  better  to  be  deceived  half  a  dozen  times  than  once  to 
overlook  a  case  of  croup ;  and  we  earnestly  recommend  all  parents,  immediately  they 
perceive  a  roughened  breathing  and  a  resonant  cough,  and  particularly  if  there  have  pre- 

viously been  symptoms  of  a  cold,  to  lose  no  time  in  sending  for  medical  advice.  One  of 
the  best  remedies  in  the  early  stages  is  an  emetic ;  and  this  may  be  given  without  waiting 
for  the  physician :  for  a  child  of  a  year  old,  two  grains  of  ipecacuanha  is  a  proper  dose  ; 
for  two  years  old,  four  or  five  grains  ;  for  three  years  old,  six  grains  ;  for  four  j-ears  old, 
seven  grains ;  for  five,  six,  and  seven  years  old,  eight  or  nine  grains.  An  aperient  may 
also  be  given,  and  the  child  should  be  placed  in  the  warm  bath.  The  other  treatment 
must  be  left  to  the  medical  attendant. 

Croup  is  more  common  on  the  eastern  than  on  the  western  coast  of  England :  it  prevails 
most  in  damp  situations,  and  in  those  exposed  to  the  keen  east  or  north-east  winds.  It 
is  rai'ely  met  with  before  one  or  after  eight  years  of  age. 

Before  leaving  this  subject,  we  shall  notice  one  circumstance  in  the  history  of  croup, 
which  is  calculated  to  excite  fallacious  hopes,  and  to  lessen  the  assiduity  with  which 
remedial  measures  are  employed — we  allude  to  an  apparent  alleviation  or  remission  of 
the  disease  which  often  takes  place  :  for  example,  in  the  evening  the  child  may  be  very 
feverish  ;  the  voice  extremely  hoarse  ;  the  cough  violent,  and  loudly  ringing  ;  the  neck 
swelled  and  puffy  ;  the  eyes  watery  ;  the  head  thrown  back ;  in  fact,  all  the  symptoms  of 
severe  croup  present :  these  things  last  through  the  nf^ht,  but  in  the  morning  a  great 
improvement  may  seem  to  have  commenced  ;  the  fever  has  subsided,  and  the  restlessness 
and  anxiety  have  disappeared ;  the  cough  is  lessened,  and  the  breathing,  though  still 
roughened,  is  easier  and  more  tranquil.  But  this  improvement  is  temporary ;  with  the 
evening  all  the  severe  symptoms  return  with  augmented  violence,  and  if  the  necessary 
measures  have  been  omitted,  much  time  is  lost,  which,  in  so  rapid  a  disease,  can  never 
be  regained.  After  an  attack  of  croup,  much  care  must  be  taken  in  avoiding  cold  winds 
and  damp  places  ;  change  of  air  is  often  beneficial ;  from  time  to  time  there  may  be  a 
little  recurrence  of  the  cough  and  hoarse  breathing,  but  these  symptoms  seldom  continue 
and  need  not  generally  excite  alarm. 

71.'55.  Lijlammation  nfthe  brain  (Jiydrocephahts  acutiis  of  medical  writers).  The  observa- 
tions made  on  the  early  recognition  of  croup  are  applicable  also  in  this  place.  This 

disease,  perhaps  the  most  formidable  and  dangerous  of  all  the  diseases  incidental  to  early 
life,  and  in  its  developed  stage  intractable  in  the  highest  degree,  presents  a  short  period 
only  in  which  remedial  measures  can  be  used  with  any  great  chance  of  success.  Fifty 
years  ago  recovery  was  rare ;  in  the  present  day  perhaps  half  of  those  attacked  recover. 
This  alteration  is  to  be  attributed,  in  part,  to  a  more  correct  knowledge  of  the  nature  of 

the  disease,  and  in  no  inconsiderable  degree  to  the  minute  attention  now  paid  to  its  early 

symptoms.  Inflammation  of  the  brain  in  children  is  generally  seen  between  the  second 

and  tenth  year  :  it  is  said  to  be  most  ft-equcnt  in  those  distinguished  for  premature 
developement  of  the  intellect ;  certain  constitutions  seem  to  be  more  liable  than  others  to 
its  attack,  for  sometimes  it  affects  every  member  of  a  particular  family.  In  cases  in 
which  two  or  three  children  of  one  fomily  have  suffered  from  it,  every,  the  slightest, 

symptom  must  be  noticed,  and  the  signs  which  wc  shall  presently  enumerate  carefully 
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attended  to.    Inflammation  of  the  brain  in  children  may  attack  suddenly,  but  in  the 
:reater  number  of  cases  there  are  certain  ivarning  or  premonitory  symptoms,  to  which  we 

irticularly  invite  attention.    These  symptoms  indicate  derangement  of  the  digestive 
Mrans  :  the  child  is  noticed  to  have  partially  lost  its  appetite  ;  seems  dull  and  heavy; 
ix>p  is  disturbed  ;  and  during  sleep  there  is  much  sighing,  and  occasionally  there  is 
arting  and  crying;  it  seems  as  if  the  child  were  dreaming;  the  bowels  are  irregular, 

or  more  frequently  there  i»  costiveness,  which  is  overcome  with  difficulty.  When 
motions  are  procured  they  are  seen  to  be  scanty,  dry,  of  a  white,  or,  on  the  contrary,  of 
:i  very  dark  colour,  slimy,  and  foetid.  Soon  afterwards  there  is  feverishness ;  the  skin 
is  hot,  the  mouth  dry,  the  child  picks  its  nose  and  lips  ;  there  is  thirst,  and  perhaps  the 
breath  is  fcetid.  Very  shortly  afterwards  the  child,  if  old  enough,  complains  of  pain  m 
the  head  ;  the  brows  are  continually  knitted  ;  the  hands  are  raised  to  the  head  and  back 
of  the  neck,  and  occasionally  there  is  tottering  in  the  walk  ;  the  child  raises  its  foot  as  if 
to  step  over  a  threshold,  as  if  there  were  some  obstacle  in  the  way  ;  the  eye  presents  _a 
peculiar  appearance,  the  expression  is  dull  and  heavy,  but  the  eye  itself  physically  is 
light  and  sparkling;  there  is  often  vomiting,  and  particularly  on  raising  the  child  from 
the  recumbent  to  the  erect  position ;  the  tongue  is  dry,  white,  yellow,  or  brownish.  If 
the  child  be  too  young  to  express  itself,  it  may  often  be  seen  to  hang  and  droop  its  head 
over  the  nurse's  arm,  as  if  it  felt  too  heavy  for  it ;  the  brow  is  knitted  ;  there  are  occa- 

sionally fits  of  crying,  and  the  expression  of  suffering  seems  often  to  have  given  a  pre- 
mature and  melancholy  appearance  of  age  to  the  countenance.  These  symptoms  are 

truly  "  warning"  but  they  do  not  always  occur,  or  they  may  be  slight  and  overlooked  by 
the  nurse,  although  evident  enough  to  the  eye  of  the  medical  man,  who  has  been  taught 
to  observe  them.  Again,  all  are  not  usually  present  in  a  single  case,  and  there  are  several  - 
diseases  which  resemble  in  many  of  their  characters  the  early  stage  of  inflammation  of 
the  brain.  For  instance  if  the  symptoms  caused  by  worms  are  looked  over,  a  great 
similarity  is  perceived  in  both  diseases.  There  is  loss  of  appetite,  restlessness,  grinding 
of  the  teeth,  starting,  sighing,  irregularity  and  depraved  condition  of  bowels,  picking  of 
the  nose  and  lips,  and  feverishness.  It  is  true  that  there  are  often  certain  differences : 
ia  one  case  the  bowels  are  more  often  relaxed,  in  the  other  constipated  (though  this  does 
not  always  hold  good)  ;  the  expression  of  the  countenance  is  different,  and,  in  worms, 
there  is  often  craving  after  a  full  meal ;  and  there  are  some  finer  distinctions,  which  the 
practised  eye  will  alone  recognise ;  but  a  nurse  can  hardly  be  expected  to  make  these 
somewhat  minute  distinctions.  Again,  one  form  of  a  disease  which  we  shall  have  occasion 
briefly  to  describe  (gastric  remittent  fever  of  infants)  presents  many  points  of  similitude 
to  the  warning  stage  of  inflammation  of  the  brain  ;  and  there  are  some  other  diseases 
which  are  somewhat  similar.  Dentition  produces  symptoms  somewhat  similar  in  young 
cliildren.  But  supposing  these  more  tractable  disorders  are  mistaken  for  inflammation 
of  the  brain,  and  unnecessarily  alarm,  is  it  not  better  that  this  should  occur  twenty  times 
than  that  a  true  case  of  inflammation  should  be  once  overlooked  ?  And,  moreover,  in- 

flammation sometimes  succeeds  to  these,  and  is,  as  it  were,  engrafted  on  them.  We  will 
presume,  then,  that  when  some,  or  all,  of  the  above  symptoms  occur,  the  prudent  mother 
win  endeavour  to  remove  them  ;  she  will,  perhaps,  call  in  medical  assistance,  and  this  is 
the  safest  plan  ;  but  for  the  sake  of  those  who  cannot  always  command  immediate  attend- 

ance, we  will  enumerate  the  chief  measures  to  be  adopted  :  — 
1.  Diet. — Nature  often  points  out,  by  the  loss  of  appetite,  that  food  is  unnecessary,  perhaps 

hurtful ;  if  some  appetite  remain,  food  may  be  given,  but  it  should  be  of  the  lightest  and 
most  simple  kind,  farinaceous  and  milky  ;  its  quantity  also  should  be  lessened. 

2.  The  warm  bath  should  be  used  once  or  twice  a  day  ;  the  child  should  be  kept  quiet 
and  not  excited  in  any  way,  should  take  moderate  exercise,  but  not  too  much :  cold  must 
he  carefully  avoided. 

.3.  Aperients  must  be  given.  Now,  although  we  are  no  friends  to  the  indiscriminate 
employment  of  mercury  in  infantUe  diseases  by  parents,  and  wish  to  condemn  in  the 
strongest  terms  the  use  of  calomel  on  the  slightest  occasion,  we  think  that  in  the  present 
case  an  exception  may  be  made  to  our  general  rule.  A  mild  preparation  of  mercury  with 
chalk  (Jtydraryyrjtm  cum  cretd),  known  often  by  the  name  of  "  grey  powder,"  is  extremely 
useful  in  improving  the  condition  of  the  bowels  in  the  disease  we  are  now  considering. 

I'or  a  child  of  three  years  old,  four  or  five  grains  may  be  given  ;  for  a  child  of  seven  or eight  years,  seven  or  eight  grains  ;  it  should  be  taken  at  night  and  followed  next  morning 
by  a  dose  of  castor  oil,  two,  three,  or  four  tea-spoonfuls  according  to  the  age  of  the  child. 
The  mercury  and  chalk  may  be  repeated  on  the  following  night,  and  the  castor  oil  again 
file  next  morning.  The  mercury  should  not  be  repeated  again  without  medical  advice. 
The  child  perhaps  may  improve  under  this  treatment,  and  the  serious  symptoms  may 
disappear,  but  still  for  some  time  castor  oil,  the  warm  bath,  and  a  careful  diet  should  be 
used,  and  a  recurrence  of  the  constipation  and  disordered  bowels  must  not  be  overlooked. 
If  the  disease  does  not  yield,  and  the  bowels  get  tender,  and  the  headache  and  restlessness 
increase,  no  time  should  be  lost  in  getting  medical  aid ;  it  becomes  necessary  to  apply  leeches 



1210 PRESERVATION  OF  HEALTH. 
Book  XXVL 

to  the  head  and  bowels,  to  give  mercury  in  a  more  active  form,  and  in  fact  to  employ energetic  treatment.  Supposing  that  the  -vrarning  symptoms  we  have  described  are  over- 
looked or  do  not  occur,  certain  symptoms  ensue  which  indicate  more  directly  the  affection 

of  the  brain  :  the  head  gets  hot,  particularly  at  the  front  and  back  of  the  head ;  there  is 
constant  vomiting ;  increased  heaviness ;  at  times  the  child  cries  violently  ;  the  light seems  to  hurt  the  eyes ;  the  pupil  of  the  eye  is  contracted ;  soon  afterwards  there  is 
complete  stupor,  squinting,  screaming,  perhaps  convulsions  ;  the  pupil  is  now  dilated,  not 
contracted  ;  the  pulse  is  irregular ;  the  feet  and  hands  become  cold ;  the  child  seems 
sinking.  Sometimes  after  this  there  appears  to  be  a  great  improvement;  the  pulse 
rallies ;  the  hands  and  feet  recover  their  warmth ;  the  extreme  drowsiness  and  stupor 
disappear  ;  the  child  sits  up,  recognises  the  bystanders,  speaks  rationally,  takes  its medicine,  and  hopes,  unfortunately  unfounded,  are  excited  in  the  breasts  of  all  but  the 
medical  attendant ;  for  speedily  the  stupor  returns,  the  pulse  grows  weaker,  even  than 
before,  a  deadly  paleness  spreads  from  time  to  time  over  the  drawn  and  emaciated  coun- 

tenance, cold  perspirations  bedew  the  skin  with  a  clammy  moisture ;  the  convulsions, 
which  may  never  have  entirely  ceased,  augment  in  violence,  and  cease  only  with  the 
increasing  stupor,  or  terminate  with  life.  This  "  lightening  before  death,"  as  it  is  called 
in  some  parts  of  England,  is,  however,  not  very  common  ;  more  generally  the  symptoms 
of  stupor  and  convulsions  never  pass  off,  and  death  ensues  suddenly  in  an  attack  of  con- 

vulsions. The  treatment  of  this  advanced  stage  of  the  disease  of  course  will  not  be 
described.    Medical  men  should  always  be  in  attendance  during  the  whole  of  the  disease. 

7156.  Remittent  fever  in  infants. — Our  space  compels  us,  somewhat  reluctantly,  to 
shorten  our  remarks  on  this  very  common  affection.  It  is  a  disease  most  frequently  seen 
between  the  ages  of  two  and  six.  There  are  two  chief  forms  in  which  it  appears ;  in  one 
case  its  attack  is  sudden,  in  the  other  gradual.  In  the  first,  or  sudden  form  of  attack,  the 
child  goes  to  bed  apparently  in  perfect  health,  but  in  an  hour  or  two  is  found  with  a 
burning  dry  skin,  a  flushed  face,  and  a  quickened  pulse  ;  there  is  headache ;  the  eyes 
seem  red,  and  turn  away  from  the  candle  ;  the  chUd  is  very  thirsty ;  restless ;  even  a 
little  delirious  ;  there  is  pain  in  the  stomach,  and  perhaps  vomiting  of  a  sour  greenish 
or  yellow  liquid.  Such  an  attack  may  generally  be  traced  to  over  eating,  or  to  the 
assumption  of  rich  and  highly-spiced  food,  or  perhaps  after  a  meal  of  the  usual  kind  the 
child  has  been  exposed  to  cold  and  damp.  If  the  attack  seems  to  originate  from  a  surfeit, 
then  an  emetic  of  ipecacuanha  should  be  given,  the  dose  the  same  as  that  mentioned 
under  the  head  of  "  inflammation  of  the  brain."  After  this  an  aperient  of  castor  oil  is  useful 
The  warm  bath  should  be  used  once  or  twice.  The  next  morning  the  child  may  appear 
quite  recovered,  and  sometimes  really  is  so,  but  more  frequently  the  feverish  symptoms 
return  in  the  evening,  although  perhaps  not  in  so  intense  a  degree.  A  few  days'  absti- 

nence, mild  aperients,  and  the  warm  bath,  will  usually  set  everything  to  rights,  but  the 
attendance  of  a  medical  man  is  generally  necessary. 

The  gradual  form  of  remittent  fever  presents  symptoms  strikingly  similar  to  those 

described  under  the  head  of  "  premonitory  symptoms  of  inflammation  of  the  brain  ;"  and indeed  there  is  no  doubt  that  these  two  diseases  are  convertible  into  each  other.  This 
form  of  disease  is  often  left  after  measles,  scarlatina,  hooping  cough,  or  any  affection 
which  exhausts  the  strength  of  the  child.  There  is  loss  of  appetite,  a  furred  tongue,  and 
fcEtid  breath,  costive,  or,  more  generally,  loose  bowels  and  feverishness,  increased,  it  may 
be,  at  some  particular  periods  of  the  day.  After  a  time  the  abdomen  becomes  enlarged ; 
the  child  gets  emaciated,  and  the  skin  hangs  in  folds,  giving  an  aged  appearance  to  the 
aspect ;  there  is  a  hacking  cough  ;  restlessness  ;  and  perhaps  great  thirst ;  and,  it  may 
be,  even  a  great  craving  for  food,  and  much  irritability  if  it  be  not  immediately  obtained  ; 
but  more  commonly  there  is  loss  of  appetite  ;  there  is  also  very  generally  a  propensity  to 
pick  the  nose,  upper  lip,  and  any  sore  place  or  spot  upon  the  skin.  Treatment  is  often 
very  successful ;  it  is,  however,  diversified,  and  the  attendance  of  a  medical  man  is  always 
necessary.  The  bowels  should  be  kept  open  by  rhubarb  and  castor  oil ;  gentle  doses  of 
the  grey  powder  (mercury  with  chalk)  given  every  night ;  and  the  warm  bath  be 
used  regularly  twice  a  day.  The  diet  should  be  very  mild  ;  barley  water,  thin  arrow- 

root, and,  when  convalescence  is  approaching,  chicken  or  veal  broth.  After  a  time  tonics 
become  very  useful,  but  these  at  first  must  be  of  the  mild  and  unirritating  kind.  In  more 
severe  cases  of  infantile  fever,  the  treatment  is  somewhat  different ;  leeches  and  other 
lowering  measures  become  useful ;  and  medical  attendance  is  necessary  to  prevent  the 
disease  from  running  on  into  a  chronic  and  dangerous  form. 

SuBSECT.  III. —  Commencement  of  some  Diseases  which  few  Children  escape. 

7157.  Small-pox. — The  symptoms,  in  an  unvaccinated  individual,  which  would  lead  one 
to  believe  that  an  attack  of  small-pox  is  about  to  occur  are  the  following.  There  is  for 

some  days  after  exposure  to  infection,  a  degree  of  languor  and  lassitude,  feebleness  of  the 
limbs,  restlessness  at  night,  and  it  may  be,  a  little  loss  of  appetite  and  nausea  after  taking 
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>od.    In  a  fe-w  days  more  the  patient  feels  chilly,  and  there  is  an  undefined  sensation  of 
[disposition ;  shivering  fits  occur  from  time  to  time,  and  soon  afterwards  pain  in  the  head, 
ick,  and  limbs,  and  at  the  pit  of  the  stomach  ;  in  children  a  convulsi-ve  fit,  or  several  fits, 

1  1  ly  occur,  and  these  are  seldom  dangerous,  and  certainly  do  not  indicate  a  particularly 
ere  attack.    There  is  often  sickness  and  vomiting.    Then  in  about  forty-eight  hours 

i  f  the  first  shivering  fit,  minute  pimples  are  discoverable  on  the  face  and  forehead  ;  the 
des  of  the  nose,  chin,  and  upper  lip  are  the  parts  first  affected ;  then  the  rest  of  the  face, 
le  neck,  the  wrists,  and  ultimately  the  rest  of  the  body.    These  pimples  may  be  far 
part  from  each  other,  or  set  close  together,  so  as  to  unite  each  other ;  from  this  two 
arieties  have  been  made,  the  distinct  and  the  confluent.    The  pimples  increase  in  size, 

I  lid  a  liquid  is  effused  into  them  ;  in  medical  language,  they  become  pustular,  or,  as 
!  le  common  people  say,  they  acquire  "  heads."    The  fluid  is  at  first  clear,  but  it  becomes 
1  fter  a  time  turbid  and  yellow.    The  majority  of  the  pustules  have  a  depression  in  the 
entre,  which  is  characteristic  of  the  small-pox  eruption.    After  seven  days  the  eruption 

• ;  at  its  height ;  it  then  "  tm-ns,"  and  yellowish  or  brownish  scabs  form  and  drop  off  in  the 
[  ourse  of  a  few  days  more. 

Immediately  before  the  turning  of  the  pustules  there  may  be  an  increase  of  fever,  the 
ulse  becomes  quicker,  and  there  may  be  considerable  delirium.    The  face  swells  ;  the 
\  es  are  closed  ;  the  feet  and  hands  are  swollen  ;  there  is  considerable  itching  of  the  skin ; 

1  the  child  picks  the  scabs  till  they  bleed,  and  form  perhaps  quite  a  sore  place, 
nich  is  a  description  of  many  of  the  milder  cases  ;  it  would  be  here  impossible  to  give 
account  of  the  many  different  and  severe  varieties  which  may  occur. 
It  is  impossible  for  any  one  to  say  with  certainty,  from  the  first  symptoms  only,  that 

iiiall-pox  is  impending  ;  but  the  mother  cannot  do  better  than  give  an  aperient  of  castor 
11,  the  dose  of  which  must  be  proportioned  to  the  age  of  the  child,  and  the  warm  bath 
lay  be  used  once. 
During  the  course  of  small-pox,  the  diet  should  be  of  the  mildest  kind  ;  cooling  drinks 

10  very  useful,  and  are  taken  with  eagerness.  The  advantages  of  cool  air  and  cleanliness 
re  now  universally  acknowledged.  It  is,  however,  still  a  practice  among  many  old  nurses, 

•  I  hen  they  are  engaged  to  attend  children,  to  endeavour  to  "throw  out  the  pock,"  as 
I  hey  term  their  object,  by  stimulating  remedies,  particularly  saffron  and  aromatic  waters 
■  vith  a  little  spirit.  It  is  necessary  in  many  cases  to  keep  strict  guard  over  nurses,  lest 
I  hey  give  more  to  their  charge  than  is  recommended  by  the  medical  attendant,  and  the 
'Id  heating  regimen  was  scarcely  more  injurious,  than  the  practice  of  giving  saffron, 
Iiirits,  and  "Godfrey's  cordial,"  in  the  first  few  days  of  small-pox.    Any  cough,  or 
11  eathlessness,  or  hoarseness  at  an  early  stage  of  small-pox  should  be  especially  noticed 

1  ml  reported  to  the  physician.  The  motions  also  should  be  observed  every  day  ;  some- 
I  imes  they  are  dark  and  slimy,  but  more  frequently  perhaps  they  are  whiter  than  natural 
1  iiid  watery  ;  in  either  case  the  circumstances  must  not  be  overlooked. 

Various  plans  have  been  tried  to  prevent  the  "  putting"  of  small- pox,  a  thing  of  great 
niportance,  on  the  face.    From  the  structure  of  the  small-pox  pustule  we  do  not  think  any 
111  asures  likely  to  be  of  much  benefit.    Sometimes  letting  out  the  fluid  with  a  needle  has 
pjieared  to  be  of  service  ;  medical  men  often  try  some  other  plans,  such  as  covering  the 

■  with  a  mask  of  mild  mercurial  ointment,  applying  a  solution  of  lunar  caustic,  but 
:i  little  benefit.  Drying  powders,  as  of  calamine  or  starch,  may  be  used  when  the  fluid 

I  nil  the  pustules  is  very  profuse.  To  lessen  the  itching,  cold  cream  or  sweet  oil  are 
itten  used,  and  the  fingers  of  children  should  be  covered  with  cotton  wool,  secured  on 
ly  a  linen  glove,  to  prevent  excoriation  from  continual  scratching.  In  convalescence, 
iiiiritious  diet  must  be  very  cautiously  given  ;  change  of  air,  particularly  at  the  sea-side, 
N  extremely  useful.  ^ 
7158.  Vaccination. — In  the  present  day,  the  advantages  of  Jenner's  great  discovery we  everywhere  felt  and  universally  acknowledged.  Just  conceptions  of  its  value  have 

ai[)erseded  on  the  one  hand  the  opposition  of  ignorance,  and  on  the  other  the  extravagant  ' 
•xpectations  of  benefit  which  many  of  its  early  supporters  entertained.  Although  in 
naiiy  cases  its  protective  influence  against  small-pox  is  perfect,  yet  in  others  it  fails  ;  the 
•auses  of  its  failure  are  sometimes  not  obvious,  but  certainly  this  occasionally  results  from 
he  vaccine  eruption  not  running  its  proper  course,  but  being  deficient  in  some  important 
'  ii  ticular.  Our  object  at  the  present  time  is  to  portray  its  necessary  changes,  in  order 
liat  any  deviation  from  these  may  be  noticed,  and  lead  to  a  renewal  of  the  vaccination. 

It  is  customary  to  vaccinate  children  a  few  weeks  after  birth ;  unless  the  child  be 
remarkable  sickly,  there  seems  no  reason  to  prevent  its  being  done  when  a  week  or  a 
loi  tnight  old ;  but  as  young  children  are  not  very  susceptible  of  the  small-pox  contagion, 
it  is  often  delayed  for  several  months.  The  vaccine  matter  is  inserted,  by  means  of  a 
hincet,  on  the  outside  of  the  upper  part  of  the  arm.  On  the  third  day  after  its  insertion, 
llie  little  wound  or  wounds,  for  several  punctures  are  commonly  made,  appear  red  and  a 
little  swelled.  On  the  fifth  day  a  little  vesicle  is  seen,  filled  with  a  transparent  fluid  ;  this 
vesicle  is  circular  or  oval.  On  the  eighth  day  the  vesicle  is  seen  to  have  considerably 
enlarged  ;  in  colour  it  is  yellowish  or  pearly,  with  a  depression  in  the  centre  ;  the  sink 



1212 PRESERVATION  OF  HEALTH. 
Book  XXVI. 

around  its  base  is  reddened,  and  this  redness  extends  for  a  variable  space,  from  a  quarter 
of  an  inch  in  breadth  to  two  or  more  inches  ;  there  is  also  some  little  swelling  and  pain  ; the  child  is  often  feverish  and  irritable,  refuses  the  breast,  and  the  bowels  are  a  little 
deranged.  The  redness  increases  in  degree,  or  at  least  continues  in  an  intense  degree 
till  the  eleventh  day  ;  it  then  begins  to  fade.  The  vesicle  by  this  time  has  generally  burst, 
and  drying  up  forms  a  circular  scab,  of  a  brown  or  mahogany  colour,  which  falls  off  in 
about  seven  or  ten  days  afterwards,  and  leaves  a  round  scar  marked  with  indentations. 
The  glands  in  the  neck  are  often  swelled,  and  frequently  a  number  of  reddish  spots 
appear  over  the  body  ;  they  are  of  no  consequence,  and  die  away  without  any  treatment 

It  is  of  great  importance  to  note  these  consecutive  changes.  If  the  vesicle,  instead  of 
being  round  or  oval,  tinged  and  depressed  in  the  centre,  is  angular,  pointed,  with  little  or 
no  redness  round  it,  and  if  its  contents  are  opaque  and  very  yellow,  instead  of  being 
pearly  and  transparent,  the  vaccination  has  not  succeeded  perfectly,  and  no  security 
against  an  attack  of  small-pox  can  be  reckoned  upon.  Or  again,  if  the  scab  is  a  light 
yellow  instead  of  brown,  and  falls  off  in  a  day  or  two,  instead  of  sticking  on  for  six  or 
eight  days,  the  process  has  not  succeeded.  Or  if  the  redness  round  the  vesicle  has 
extended  up  to  the  shoulder  and  neck,  or  if  the  vesicle  itself  become  converted  into  a 
sore,  re-vaccination  is  necessary.  In  fact,  any  deviation  from  the  regular  and  successive 
changes  should  be  regarded  with  suspicion,  and  as  a  matter  of  simple  precaution  the 
child  must  he  vaccinated  again  and  again,  till  a  proper  and  complete  vesicle  be  formed. 

7159.  Scarlet  fever,  ov  scarlatina.  —  The  degree  of  danger  attending  scarlatina,  as  in 
the  cases  of  small-pox  and  measles,  is  very  different  in  different  cases.  Sometimes  the 
affection  is  so  mild  that  it  appears  unnecessary  even  to  confine  the  little  patient  in  bed ; 
at  another  time  it  is  so  severe  that  it  is  highly  dangerous  to  life. 

In  the  symptoms  indicating  an  approaching  attack,  usually  denominated  "  feverish,"  the 
child  is  first  cold  and  then  hot;  complains  of  headache  and  pains  in  its  back  and  limbs  ; 
feels  sick,  and  perhaps  actually  is  so.  So  far  the  case  resembles  small-pox,  or  the  com- 

mencement of  common  fever :  but  in  addition  there  are  certain  peculiar  features,  particu- 
larly in  the  severe  form.  One  of  these  is  sore  throat,  which  may  be  exceedingly  severe, 

pain  about  the  jaws,  difficulty  in  swallowing,  running  from  the  eyes,  which  look  red  and 
inflamed  ;  and  at  this  time  the  skin  is  often  exceedingly  hot,  the  face  flushed,  and  there 
is  intense  pain  in  the  forehead,  or  all  over  the  head.  We  do  not  intend  to  assert  that 
every  feverish  attack,  attended  by  sore  throat,  is  a  commencing  case  of  scarlatina;  feverish 
symptoms  accompany  sore  throat  alone,  as  every  one  knows  ;  but  if  with  first  chillness 
and  then  a  hot  and  dry  skin,  headache,  sickness,  and  loss  of  appetite,  be  conjoined  sore 
throat,  and  if  tKere  is  also  running  from  the  eyes,  scarlatina  should  be  suspected,  and  the 
case  treated  accordingly. 

If  it  be  a  case  of  scarlatina,  then  on  the  second  day  after  the  accession  of  the  febrile 
symptoms,  the  rash  appears  on  the  face  and  neck,  and  gradually  extends  to  the  rest  of 
the  body,  so  that  on  the  third  day  it  spreads  over  the  whole  frame.  It  is  of  a  strawberry 
red  colour,  and  the  tint  deepens  towards  evening.  Between  two  portions  of  the  rash  one 
may  often  remark  a  part  of  the  skin  of  its  natural  colour.  On  the  fifth  day  after  its 
first  appearance  the  rash  gradually  fades  away,  and  as  it  does  so  the  outer  layer  of  skin 
in  most  cases  peels  off,  or,  in  medical  language,  desquamates.  Throughout  the  course  of 
scarlatina  the  tongue  is  red  and  furred,  the  papilla;  of  it  are  elongated,  there  is  thirst, 
quickened  breathing,  increase  of  fever  towards  night,  and  during  the  night,  perhaps 
even  delirium  ;  the  nurse  should  notice  whether  there  is  any  cough  with  the  quickened 
breathing,  and,  particularly,  whether  any  sharp  cutting  pain  is  complained  of  in 
the  chest  or  bowels,  a  cii'cumstance  which  is  often  denoted  by  sudden  screams,  repeated 
from  time  to  time,  particularly  when  the  child  moves  in  bed ;  it  should  be  observed, 
moreover,  in  what  way  the  child  ordinarily  lies,  whether  more  on  one  side  than  on  the 
other,  or  whether  on  the  back,  with  the  legs  drawn  up  or  extended.  The  drawn-up  limbs 
indicate  pain  in  the  abdomen,  the  extended,  great  debility. 

Treatment.  —  Supposing  scarlatina  is  apprehended,  the  administration  of  an  emetic  is 
often  of  essential  service  ;  ipecacuanha  should  be  given  when  the  child  is  under  four 
years  of  age  ;  when  above  four  years  old,  either  ipecacuanha  powder,  or  a  preparation  of 
antimony,  commonly  called  tartar-emetic,  may  be  used ;  the  mode  of  giving  this  is  the 
following:  one  grain,  weighed  very  carefuUj',  is  dissolved  in  six  ounces  of  water;  and 
half  an  ounce,  or  about  a  table-spoonful,  is  given  every  half  hour  ;  in  two  doses  the  child  is 
generally  sick,  and  then  the  medicine  may  be  continued  every  two  or  three  hours,  in  the 

same  doses ;  or  what  is  perhaps  safer,  discontinued  till  the  arrival  of  the  medical  attend- 
ant. If  the  skin  be  very  hot  and  dry,  sponging  with  cold  and  slightly  tepid  water  is  very 

useful  and  agreeable  to  the  child  ;  cold  cloths  may  be  applied  to  the  forehead  to  lessen 
the  headache,  and  inhalation  of  warm  watery  vapour,  by  holding  the  mouth  over  a  jug 

of  boiling  water,  sometimes  relieves  the  sore  throat,  if  this  be  severe.  Cool  air  and  drinks 
are  necessary,  yet  chillness  of  the  surface  of  the  body  must  bo  carefully  avoided,  espcciall} 
towards  the  end  of  the  attack.    It  is,  however,  during  convalescence  more  than  at  any 
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her  period  that  tlie  well-directed  attention  of  a  parent  becomes  of  the  greatest  value  ; 
'  often  with  returning  health  come  relaxing  precautions ;  the  danger  is  supposed  to 

I  ive  passed;  and  yet  at  t''is  time,  as  every  medical  man  can  certify,  there  is  more  real 
H'l  il  than  during  the  height  of  the  eruption  ;  that  is  to  say,  more  peril  than  in  common 
luld  cases,  which  are  imdistinguished  by  any  malignancy  of  character,  or  any  inflamma- 
ii  111  of  internal  organs.  Exposure  to  cold  draughts  of  air  must  be  carefully  shunned  ;  the 
kin  at  this  time  is  usually  very  susceptible  of  impressions  ;  and  by  no  means  an  unfre- 
]iient  follower  of  scarlatina  is  a  kind  of  dropsy,  appearing  chiefly  in  a  swelled  face,  and 
iilarged  hands  and  legs;  this  almost  always  arises  from  exposure  to  cold  and  over-eating, 
nid,  as  after  mild  cases  little  care  is  taken,  it  is  more  common  after  slight  than  after 
i  \  ere  attacks.  The  diet,  therefore,  must  be  judiciously  regulated  ;  fermented  liquids 
-hould  not  be  given  to  children,  from  a  mistaken  notion  of  quickly  restoring  strength ; 

he  food  should  be  nutritious,  yet  simple  ;  country  air  is  after  a  time  very  useful.  "When )iie  member  of  a  family  has  been  attacked,  immediate  separation  of  the  remainder  of  the 
uvenile  part  of  it  gives  them  the  best  chance  of  escape.  A  child  will  communicate 
nfection  to  another  after  the  eruption  has  disappeared,  and  sometimes  even  after  the 
hrowing  off  the  skin  has  ceased.  We  shall  make  some  remarks  on  purifying  and  fumi- 

gating rooms  after  small-pox  and  scarlatina,  when  we  have  finished  the  subject  of  measles. 
7160.  Measles.  —  For  several  days  before  the  appearance  of  the  peculiar  eruption  of 

neasles,  there  are  certain  symptoms  which  often  excite  a  suspicion  of  the  impending 
lisorder.  The  child  labours  under  a  severe  cold ;  there  are  watery  discharges  from  the 
}  es  and  nose;  accompanying  these  are  irregular  chills  and  shiverings,  with  general 
inguor  and  appearance  of  illness.  In  the  course  of  a  day  or  two  there  is  frequent 
ueezing,  and  a  cough  is  generally  heard  of  a  hard,  metallic,  somewhat  croupy  character; 
he  eyes  are  red,  the  tongue  furred,  and  the  breathing  is  often  considerably  oppressed. 
U  will  be  easily  obsei-ved  that  these  symptoms  differ  considerably  from  those  attending 
he  early  stages  of  scarlatina  and  smallr^ox :  in  the  former,  there  is  fever  with  sore  throat ; 
n  the  latter,  there  are  the  peculiar  and  severe  pains  in  the  back,  stomach,  and  head ; 
lilt  in  neither  is  there  the  hoarse  cough,  the  sneezing,  and  the  discharges  from  eyes  and 
lose  which  prevail  in  measles.  On  the  fourth  day  usually  after  the  commencement  of 
he  attack,  when  the  symptoms  above  detailed  are  at  their  height,  the  rash  appears.  It 
s  fii-st  visible  around  the  head,  behind  the  ears,  and  about  the  temples  ;  it  then  appears 
111  the  rest  of  the  face,  then  on  the  tliroat  and  neck;  on  the  rest  of  the  body  a  few  spots 
ike  flea-bites  may  often  at  this  time  be  noticed;  but  the  eruption  has  not  reached  the 
lands  and  feet  till  two  days  after  its  appearance  on  the  face.  The  colour  is  less  bright 
han  that  of  the  eruption  in  scarlatina ;  the  rash,  also,  is  not  so  imiversally  diffused,  is 
II  ore  patchy,  and  the  patches  will  frequently  be  observed  to  have  a  crescentic  or  some- 
-vliat  semicircular  shape.  On  the  day  after  its  appearance  on  the  hands  and  feet,  the 
ash  on  the  face  begins  to  fade  away ;  there  is  itching  and  scurfiness  of  the  skin :  at  this 
line  the  eyelids  are  often  swollen,  but  this  soon  abates,  and  the  watery  secretion  from 
hf  eyes  ceases. 
The  chief  danger  in  measles  arises  from  the  occurrence  of  inflammation  of  certain  parts 

if  the  lungs,  and  this  is  more  frequent  at  the  decline  of  the  eruption;  therefore  all 
liroughout,  but  more  especially  at  this  time,  any  increase  in  the  cough,  shortness  of 
ii  eath,  or  symptoms  of  fever,  must  be  carefully  looked  out  for,  and  their  occurrence 
I  ported  without  fail  to  the  medical  attendant.  At  the  close  of  measles  a  diarrhoea  is 
xtremely  common. 
7161.  In  the  treatment  very  little  can  be  done  by  the  parent.  Many  writers  advise  an 

■luetic,  as  in  scarlatina;  and  if  the  child  complain  of  sickness,  it  may  be  given.  The  cold 
fionging  the  body,  so  agreeable  and  efficacious  in  scarlatina,  is  not  allowable  in  measles 
;\  ithout  medical  advice.  An  aperient  of  castor  oil  or  rhubarb  may  be  given  with  one  or 
'vo  grains  of  calomel,  according  to  the  age  of  the  child.  The  apartment  must  be  kept 
iiol,  but  free  from  currents  of  air,  and  cooling  drinks  may  be  allowed  in  abundance. 
7162.  Fumigation  of  bed-rooms  after  the  foregoiny  diseases.  — We  refer  to  the  article  on 

■  Fumigation"  for  the  detail  of  this  subject.  We  may  mention  that  during  the  course  of 
he  fever  pure  air  should  be  freely  admitted ;  and  in  bad  cases  it  is  often  expedient  to 

iprinkle  a  little  solution  of  chloride  of  lime,  or  "bleaching  liquid,"  as  it  is  often  called, 
ipon  the  floor,  and  in  the  utensils.    After  recovery  rooms  are  fumigated  in  various  ways; 
'  ime  put  a  certain  quantity  of  nitre  in  a  hot  saucer,  and  pour  over  it  an  equal  weight  of  oil 
)f  vitriol  (sulphuric  acid).  A  more  powerful  means  is  the  extrication  of  chlorine  ;  this 
s  done  by  placing  in  a  vessel,  heated  to  a  considerable  degree,  equal  weights  of  common 
;alt,  and  of  the  black  or  binoxide  of  manganese,  and  pouring  over  them  some  sulphuric 
1 'id;  all  metallic  fui'niture  should  be  removed  from  the  room,  else  they  will  be  rusted. 
Nevertheless,  often,  after  every  means  have  been  taken,  the  infection  of  scarlatina  will 
idhere  to  a  room  for  several  months,  even  for  a  year ;  therefore,  if  possible,  the  room 
should  be  used  by  some  one  who  has  previously  had  an  attack ;  as  on  the  whole  one  attack 
'certainly  exerts  a  protective  influence  against  a  recurrence. 
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7163.  Hooping  cough.— MeLuy  children  escape  hooping  cough,  -whereas  few  persons  pass through  hfe  without  having  laboured  under  scarlatina  and  measles.  In  the  present  dis- 
ease the  child  for  some  days  seems  to  be  affected  -with  severe  cough  and  cold  ;  by  degrees the  cough  takes  on  the  hooping  character ;  there  are  a  series  of  little  coughs  which 

exhausts  the  breath,  and  consequently  the  succeding  inspiration  is  along  one;  and  on 
account  of  certain  structures  being  in  a  state  of  spasmodic  contraction,  a  peculiar  sound  is 
produced  ;  that  is,  hooping.  During  the  coughing  the  child's  face  becomes  very  red  :  the child  seems  struggling  for  breath,  and  as  if  it  would  be  suffocated  ;  but  in  a  moment  or 
two  after  the  hoop  is  out,  it  is  often  running  about  as  if  nothing  were  the  matter  with  it. 
The  contents  of  the  stomach  are  often  discharged  during  tlie  cough.  Although  hooping 
cough  is  not  a  dangerous  disease,  it  may  become  so  at  any  time  ;  in  every  case  there  is 
more  or  less  inllammation  of  certain  parts  in  the  chest.  This  may  become  aggravated, 
or  the  head  may  be  affected,  and  inflammation  of  the  brain  result ;  or  in  young  children 
convulsions  may  occur,  and  be  very  troublesome  and  alarming  ;  therefore  early  medical 
aid  is  always  necessary.  We  shall  not  describe  the  treatment,  as  we  are  of  opinion  that 
medical  men  alone  are  competent  to  understand  this  disease,  and  to  treat  the  different 
stages  of  it  with  advantage.  In  convulsions  the  warm  bath  should  be  used.  During 
convalescence  also  a  change  of  air  is  signally  useful,  after  removing  immediately  the 
remnants  of  the  cough,  and  producing  a  most  beneficial  influence  on  the  general  health. 

CHAP.  ni. 

CIKCTJMSTAJNCES  FAVOURABLE  TO  THE  PRESERVATION  OF  GENERAL  HEALTH 
IN  THE  FAJMILT. 

Sect.  L 

DIET. 

7164.  As  a  general  rule,  the  diet  may  have  some  variety;  it  must  not  be  confined  to 
one  or  two  articles  ;  there  should  be  a  mixture  of  animal  and  vegetable  food.  With  regard 
to  kind  and  quality,  appetite  and  taste  point  out  the  best  course,  but  then  appetite  and 
taste  must  not  be  perverted  by  condiments  and  spices. 

7165.  T7ie  hour  of  meals  should  be  regular,  and  the  meals  themselves  should  not  be  more 
distant  from  each  other  than  four  or  five  hours  ;  after  a  meal  no  exercise  should  be  taken 
for  at  least  half  an  hour,  or  an  hour,  for  if  strong  exercise  be  taken  after  a  meal,  the 
blood  which  would  have  been  sent  to  the  stomach,  and  from  which  the  solvent  fluid,  the 
gastric  juice,  as  it  is  called,  would  have  been  formed,  is  forced  by  the  muscular  contraction 
into  other  parts  of  the  body  ;  the  food  remains  undigested,  causing  a  load  and  weight  to  be 
felt  at  the  pit  of  the  stomach,  and  in  a  few  hours  often  producing  headache,  a  sour  taste  is 
felt  in  the  mouth,  and  sometimes  sickness.  In  such  a  case,  if  the  sickness  continue,  an 
emetic  of  ipecacuanha  (fifteen  grains  of  tlie  powder)  is  the  best  thing,  and  this  should  be 
followed  up  in  a  few  hours  afterwards  with  an  aperient  mixture ;  but  a  short  abstinence 
is  preferable. 

7166.  With  regard  to  the  taking  of  liquids,  cold  water,  the  beverage  provided  by  Nature, 
is  the  best  that  can  be  taken  ;  those  who  can  be  satisfied  with  this  ought  certainly  to  be 
thankful  for  it.  Many  persons  accustom  themselves,  however,  to  take  one  or  two  glasses 
of  wine  every  day,  and  in  some  instances,  such  a  practice  seems  beneficial  ;  but  if  the 
quantity  exceed  this,  the  evils  wliich  tlie  habit  brings  with  it,  in  the  long  run,  are  not 
inconsiderable  :  the  stomach  appears  to  lose  its  power  of  secreting  gastric  juice  without 
the  ordinary  stimulus  ;  a  degree  of  inflammatory  dyspepsia  is  produced,  and  if,  as  is  often 
the  case,  tlic  individual  increases  the  quantity  of  wine  in  order  to  get  rid  of  the  unpleasant 
sensations  which  torment  him,  he  increases  at  least  in  an  equal  ratio  his  digestive  disorders. 
Such  a  state  seldom  remains  long  uncomplicated ;  various  gravelly  and  other  disorders 
occur,  and  render  life  miserable. 

7167.  All  the  cvihs  which  toinc  produces  are  caused  in  a  still  greater  degree  by  spirits;  the 
most  pernicious  spirit  is  English  gin,  and  one  cannot  be  too  thankful  for  any  agency 
which  seems  to  diminish  in  any  degree,  however  slight,  the  consumption  of  spirits  ;  those 
■who  decry  temperance  societies  should  remember,  that  though  total  abstinence  may  not  be 
needed  in  the  middle  classes,  among  the  lower  it  is  the  onlt/  thing  which  rs  likely  to  re- 

form them,  for  it  is  well  known  among  medical  men,  that  the  chance  of  curing  a  disposi- 
tion to  drink  is  much  greater  when  the  individual  restricts  himself  to  water  alone,  than 

when  he  allows  himself  in  a  degree  the  use  of  fermented  or  spirituous  liquors. 
With  regard  to  ale  and  porter,  the  same  objections  apply  to  these  as  to  wine,  though 

certainly  with  much  less  force  ;  porter  is  often  adulterated  with  compounds  which  make 
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it  heady ;  and  ale,  on  the  other  hand,  contains  a  large  quantity  of  sugar  and  mucilage, 
•which  are  digested  with  difficulty,  and  often  produce  acidity  and  heartburn. 

Sect.  II. 

REMARKS  ON  THE  PRACTICE  OF  SMOKING. 

7168.  It  is  difficult  to  conceive  on  what  grounds  this  practice  can  be  defended ;  it  pro- 
duces indolence  rather  than  excitement  of  the  mind  ;  it  blunts  the  appetite,  and  in  some 

cases,  it  brings  on  an  obstinate  form  of  indigestion. 
Tobacco  contains  a  large  quantity  of  volatile  oil,  which  has  a  powerful  sedative  influ- 

ence, often  evidenced  in  the  giddiness,  sickness,  and  depression  which  foUow  the  first 
attempts  to  smoke ;  after  a  time  the  system  seems  to  accommodate  itself,  and  to  suffer  little 
or  not  at  all  from  this  agent,  but  it  would  be  against  all  reason  to  suppose  that  its  effect 
ceases  because  less  perceptible  ;  on  the  contrary,  the  pale  bloated  face,  the  indigestion, 
and  loss  of  appetite,  and  the  heaviness  of  mind,  soon  point  out  that  the  habit  is  exerting 
a  pernicious  effect.  It  is  true  that  some  persons  are  able  to  smoke  all  day,  and  preserve 
their  usual  health ;  but  this  is  no  more  an  argument  for  smoking,  than  the  health  and 
great  age  of  a  man  who  has  taken  his  bottle  of  wine  every  day  is  an  argument  for 
drinking. 

7169.  Smoking  with  a  pipe,  moreover,  causes  sometimes  a  disease  of  the  lower  lip,  which 
may  become  cancerous  ;  at  least  this  is  not  uncommon  among  the  lower  class  of  smokers 
in  this  country,  who  use  the  same  pipe  for  a  long  time  together. 

7170.  Taking  snuff  and  chewing  tobacco  are  also  objectionable  practices;  the  former 
blunts  the  sensibility  of  the  lining  membrane  of  the  nose,  destroys  its  susceptibility  for 
odours,  and  thickens  it  often  to  such  a  degree  that  the  person  cannot  breathe  through  the 
nose  ;  besides,  some  of  the  snuff  usually  passes  down  into  the  stomach,  and  produces  there 
the  same  effects  as  smoking. 

Snuff-taking  excites  the  mental  faculties  more  than  smoking  does ;  at  the  same  time  it 
is  a  still  less  cleanly  habit. 

7171.  Chewing  tobacco  is  a  common  practice,  chiefly  with  seamen  and  travellers;  it 
lessens  the  appetite  very  considerably,  and  is  employed  for  this  purpose  by  travellers, 
and  others  who  have  to  endure  long  abstinence  of  food ;  its  bad  effects  are,  if  anything, 
more  strongly  marked  than  those  of  smoking  and  snuffing. 

Sect.  IIL 

clothing. 

7172.  This  is  a  subject  so  well  understood,  that  our  remarks  upon  it  will  be  very  brief. 
In  weak  and  scrofulous  people,  good  clothing  is  one  of  the  most  efficient  protectives 

.  against  the  consequences  which  exposure  to  cold  brings  with  it  to  these  persons.  In  cold 
:  and  damp  weather  they  should  always  wear  flannel  next  to  the  skin,  not  merely  over  the 
■  chest,  but  all  over  the  body  from  the  neck  to  the  feet ;  in  summer,  linen  may  be  substi- 
I  tuted  for  the  flannel.    (See  Book  XVII.,  "  On  the  various  Fabrics  for  Clothing.") 

7173.  One  of  the  worst  habits  of  clothing  in  the  present  day  is  the  immoderate  tight- 
1  ness  with  which  some  articles  of  dress  are  worn  ;  tight  cravats,  when  they  were  in 
:  fashion,  not  infrequently  produced  apoplexy ;  tight  garters  often  cause  enlargement  of  the 

•  veins  of  the  leg  and  foot  ("  Varicose  Veins  "),  by  stopping  the  proper  flow  of  the  blood ; 
1  tight  stays,  again,  prevent  due  respiration,  by  hindering  the  movement  of  the  ribs,  and  by 
1  pressing  the  lower  ribs  inwards  they  distort  the  figure,  and  sometimes  displace  the  organs 
i  in  the  abdomen.  Supposing  the  arms  to  be  separated  from  the  body,  the  shape  of  the 
I  chest  is  a  cone  with  a  base  or  larger  part  below  ;  but  when  tight  stays  have  been  worn 
I  for  some  years,  it  is  not  uncommon  to  find  the  chest  small  as  usual  at  the  top,  then 
1  enlarging,  and  then  again  narrowing  considerably,  and  giving  a  contracted  and  small,  and 
'  what  is  by  some  considered  an  elegant,  waist  to  the  individual  ;  but  to  those  who  know 
I  the  true  formation  of  the  human  body,  a  very  narrow  waist  is  not  only  inelegant,  but  is 
i  as  displeasing  as  any  other  deformity  of  the  person. 

For  information,  respecting  the  various  articles  used  for  clothing,  see  Book  XVII. 

Sect.  IV. 

PERSONAL  CLEANLINESS. 

7174.  The  skin  pours  out  continually  a  quantity  of  watery  vapour,  with  a  little  saline 
and  gaseous  matter  ;  this  secretion,  as  it  is  called,  is  generally  in  so  small  a  quantity,  and 

•  so  gradually  formed,  as  to  be  imperceptible,  and  then  it  is  known  by  the  name  of  "  in- 
'  sensible  perspiration."  At  certain  times,  however,  from  the  effect  of  exercise,  of  clothing, 
<  of  heat  applied  in  any  way,  or  of  particular  medicines,  this  insensible  perspiration  is  in- 
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creased  so  much  as  to  form  drops  of  fluid  obvious  to  the  eye,  and  then  the  secretion  is 
designated  by  the  term  "  sensible  perspiration."  The  quantity  of  water  got  rid  of  in  twenty- four  hours  by  insensible  and  sensible  perspiration  is  very  great,  perhaps  on  the  ayerage as  much  as  a  pint  and  a  half  in  round  numbers.  It  is  obvious  at  once  how  necessary  it 
is  to  keep  in  a  proper  state  the  organ  from  which  this  vast  quantity  of  fluid  is  constantly dr^jining  ;  if  in  regard  to  cleanliness  it  be  neglected,  it  becomes  dry  and  harsh,  and  unfit 
for  Its  functions  ;  some  other  organ  must  then  supply  its  place  ;  but  this  other  organ  may 
have  too  much  to  do,  thus  -working  for  both,  and  may  become  diseased  ;  in  fact,  neglect of  cleanliness  of  the  skin  is  a  most  fertile  source  of  disease,  both  of  the  skin  itself  and 
other  parts.  Cleanliness  in  our  habitations  is  as  necessary  to  health  as  personal  clean- 

liness ;  all  exhalations  from  decomposing  animal  and  vegetable  substances  produce  them- 
selves certain  complaints,  and  also  increase  the  violence  of  other  diseases  in  a  very  great degree.  But  this  subject  has  lately  attracted  so  much  of  the  public  attention  that  it  is 

needless  to  enlarge  upon  it.    On  this  subject  see  farther  in  Book  XIX. 

Sect.  V. 

BATHING. 

SuBSECT.  1.  —  General  Observations 

7175.  In  every  age,  and  almost  in  every  country,  even  among  uncivilised  nations,  the 
value  of  bathing  appears  to  have  been  acknowledged.  The  perfection  and  luxury  of 
baths  among  the  enlightened  nations  of  antiquity  excite  our  admiration,  and  in  many  parts 
of  the  world  public  baths  still  form  remarkable  features.  Bathing  may  be  considered  in 
a  two-fold  point  of  view  :  as  Hygeian,  or  as  a  means  of  preserving  health,  by  keeping  the 
skin  in  a  state  fit  for  performing  its  functions  ;  and  as  a  therapeutic  agent  of  great  power, 
or  for  the  cure  of  diseases.  In  a  general  sense,  it  means  the  immersion  of  the  body  in  a 
fluid  different  in  kind  or  temperature  from  the  common  air.  Water  is  the  ordinary 
medium  employed  for  baths,  but  vapour  and  heated  air  are  likewise  in  use  for  the 
purpose. 

7176.  There  had  long  existed  in  this  country  a  prejudice  against  bathing,  or  at  least  a 
degree  of  apathy  rather  surprising,  indicated  by  the  almost  entire  neglect  of  providing 
means  for  public  bathing.  Bathing  was  in  the  last  century  considered  rather  as  a  pastime 
and  luxury  than  with  a  view  to  the  improvement  of  health ;  but  at  present  this  is  con- 

siderably altered ;  medical  writers  point  out  its  value,  and  the  public  is  beginning  to  be 
awakened  to  its  importance  to  all,  and  particularly  to  the  working  classes.  Still  we  are 
far  behind  in  those  conveniences  which  are  essential  to  its  general  practice  ;  and  the 
expense  and  trouble  attending  bathing  prevents  its  being  so  much  employed  as  it  might  be. 
In  France,  advantages  are  placed  within  the  reach  of  the  poor  to  which  the  rich  alone 
can  aspire  in  other  countries.  The  number  of  gratuitous  baths  which  are  given  at  the 
hospitals  of  St.  Louis  and  La  Charite  is  truly  prodigious  :  in  1822  it  amounted  to  127,752 
for  the  out-patients  only  of  the  hospital  of  St.  Louis.  In  Paris  the  habit  of  bathing  is  so 
general  that  public  baths  are  extremely  numerous  and  cheap.  We  are  only  beginning  to 
imitate  what  has  been  long  established  in  that  way  in  otlier  cotmtries.  Bathing  machines 
at  the  sea-side,  which  are  but  of  late  origin,  have  diminished  the  difiiculty  at  the  various 
watering-places  :  but  the  use  of  baths  is  not  yet  of  sufficiently  easy  accomplishment  except 
to  the  wealthy,  who  can  have  them  in  their  own  houses. 

The  great  use  of  bathing  must  be  obvious  when  we  consider  that  the  skin  is  not  to  be 
regarded  as  a  mere  covering  of  the  body,  but  as  an  organ,  the  healthy  condition  of  which 
is  of  vast  importance  to  the  veell-bcing  of  the  whole  frame,  but  especially  of  the  stomach 
and  lining  membrane  of  the  lungs,  with  which,  as  mucous  membranes,  it  has  the  closest 
sympathy.  Taking  the  lowest  estimate  by  Lavoisier,  the  skin  appears  to  be  endowed 
with  the  power  of  removing  from  the  system,  in  the  space  of  twenty-four  hours,  twenty 
ounces  of  waste.  The  retention  of  this,  from  neglect  of  changing  the  clothes  or  other 
causes,  is  productive  of  much  injury  to  the  system. 

7177.  The  most  important  circumstance  respecting  batlts  of  every  kind  is  their  temperature: 
various  subdivisions  of  baths,  according  to  their  temperature,  have  been  adopted  by 
medical  writers  ;  but  it  must  be  obvious  that  every  classification  of  this  kind  must  be  in 
some  degree  arbitrary,  it  being  impossible  to  limit  the  degrees  of  warmth  in  each  with 

perfect  accuracy :  still  it  is  convenient  to  have  distinct  expressions  for  baths  of  diff'crerit 
degrees  of  heat.  The  simplest  division  is  into  cold  and  hot  baths:  the  former  comprehends 
all  those  which  communicate  the  sensation  of  cold,  the  latter  all  which  occasion  the  feel- 

ing of  warmth  :  all  baths  below  88°  of  temperature  may  be  denominated  cold  ;  all  above 
it  warm.  Medical  practitioners  subdivide  them  still  farther  into:  —  1.  the  cold  bath, 

from  33°  to  60° ;  2.  the  cool  bath,  from  60°  to  75° ;  3.  the  temperate  bath,  from  75°  to 
85°  ;  4.  the  tepid  bath,  from  85°  to  92°  ;  5.  the  warm  bath,  from  02°  to  98°  ;  6.  the  hot 
bath,  from  98°  to  112°. 
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SuBSECT.  2.  —  Cold  Bath. 

7178.  77ie  temperature  of  tJieliumm  frame  in  a  state  of  health  continues  nearly  the  same 
in  whatever  circumstances  it  is  placed.  This  in  an  adult  is  generally  from  97°  to  98°. 
In  some  cases  of  disease,  the  temperature  is  above  this  standard,  even  as  high  as  106°, 
■while  in  others  it  sinks  far  below  this  standard.  The  functions  by  which  the  body  is 
enabled  to  preserve  this  uniformity  of  temperature  are  intimately  connected  with  the  nervous 
system  and  the  respiratory  organs  by  which  heat  is  developed.  The  skin  performs  the 
function  of  regulating  it,  especially  in  reducing  it  when  too  high.  AVhen  the  body  is 
placed  in  a  medium  of  lower  temperature  than  itself,  the  heat  is  abstracted  more  or  less 
rapidly  from  the  surface,  which  would  have  the  effect  of  chilling  it,  were  not  this 
counteracted  by  the  internal  development  of  heat.  When  surrounded  by  an  aeriform 
medium  much  higher  than  itself,  the  exhalations  from  the  surface  both  of  the  skin  and 
lungs  are  greatly  augmented  :  that  from  the  former  being  thrown  off  in  the  form  of 
perspiration,  that  of  the  latter  in  the  form  of  vapour  ;  the  evaporation  attending  these 
processes  occasions  a  reduction  of  temperature.  The  cold  bath  mcludes  immersion  in  cold 
water,  or  that  of  a  temperature  from  33°  to  G5°,  whether  in  the  open  sea,  rivers,  ponds, 
&c.,  or  in  large  or  small  baths  under  a  roof. 

7179.  It  is  proper  first  to  consider  the  usual  effect  of  a  cold  bath  on  a  person  in  good 
health,  who  uses  it  only  as  a  measure  of  hygiene  :  on  immersion,  there  is  first  felt  a  general 
sensation  of  cold,  proportioned  to  the  lowness  of  the  temperature  of  the  water,  and  if  the 
immersion  be  sudden,  a  peculiar  impression  on  the  nervous  system  is  felt,  forming  a 
shock  to  the  whole  system,  which  is  one  of  the  most  important  circumstances  belonging  to 

•  the  use  of  the  cold  bath  ;  the  skin  shrinks,  becomes  cooler  and  paler,  and  the  respiration 
is  more  hurried  than  before  ;  but  this  is  almost  immediately  succeeded  by  an  equally 
universal  sensation  of  warmth,  which  increases  rapidly  to  a  certain  point,  so  as  to  cause 
the  surrounding  water,  though  actually  cold,  to  feel  comfortable,  and  this  feeling  is  sooner 
produced,  and  continues  longer,  in  proportion  as  the  person  is  in  full  health  and  naturally 
possesses  a  vigorous  circulation.  By  degrees,  however,  if  the  body  continues  immersed, 
it  becomes  chilled ;  violent  shivering  comes  on,  the  extremities  become  numb  and  pale  ; 
sometimes  sickness  takes  place,  and  at  last  the  animal  powers  are  exhausted  by  cold  and 
fatigue.  In  this  process,  the  most  remarkable  effects  are  those  which  occur  first,  and  are 
directly  consequent  to  the  shock  of  immersion;  and  it  is  only  when  it  occurs,  that  the  cold 
bathing  should  be  suffered  to  proceed. 

7 1 80.  The  sensations  of  returning  warmth  which  take  place  directly  after  the  cold  of 
the  first  immersion  constitute  what  is  called  the  reaction  of  the  si/stcm.  Medical  writers 
explain  this  reaction  by  stating  that  the  almost  instantaneous  result  of  the  shock  is  the 

excitement  of  the  nei-vous  system  to  increased  activity,  in  virtue  no  doubt  of  that  general 
principle  of  self-conservation  bestowed  in  a  greater  or  less  degree  on  all  living  organised 
beings.  The  fluids  are  repelled  from  the  surface  to  the  internal  organs,  which  are  thus 
stimulated  and  roused  to  action  ;  in  consequence  of  which  the  blood  is  propelled  through 
the  whole  capillary  system,  more  particularly  of  the  surface,  carrying  with  it  life  and 
renovated  energy. 

If  the  bath  is  left  before  the  second  attack  of  sh  ivering,  or  before  this  has  continued 
too  long,  the  bather  generally  experiences,  on  dressing,  a  renewal  of  the  reaction  which 
had  followed  the  shock  of  immersion;  and  this  having  now  nothing  to  counteract  it  becomes 
more  vivid  and  permanent.  The  pulse  becomes  fuller  and  stronger  than  before  immer- 

sion ;  the  skin  recovers  the  plumpness  it  had  lost ;  all  sense  of  oppression  and  languor 
vanishes,  and  is  succeeded  by  a  feeling  of  buoyancy,  and  an  agreeable  consciousness  of 
increased  animal  power.  No  second  glow  ever  succeeds  the  second  chill  above  mentioned, 
but  the  debility  increases  with  the  length  of  the  immersion. 

7181.  The  whole  effect  ma;/  be  distinguished  into,  1.  the  shock,  the  effect  of  which  is 
:  stimulating ;  2.  the  cooling  effect;  3.  tlie  contracting  or  astringent  effect;  and  4.  the  re- 
■  action.  Cold  bathing  may  be  applied  so  as  to  ensure  one  or  other  of  these  actions  over 
:  any  of  the  rest,  according  to  circumstances,  when  all  are  not  desired. 

7182.  The  cold  bath,  when  used  by  persons  in  health,  increases  the  tone  of  the  habit, 
strengthens  the  digestive  organs,  and  by  diminishing  the  sensibility  of  the  whole  system, 
and  particularly  of  the  skin,  renders  the  body  less  susceptible  of  atmospheric  impressions 
from  cold,  wet,  and  sudden  changes  of  temperature  —  thus  contributing  to  the  production 

'  of  what  is  termed  a  robust  or  athletic  constitution  :  hence  the  beneficial  effects  of  using 
the  cold  bath  daily,  and  that  early  in  the  morning  when  just  out  of  bed,  have  been  ex- 

perienced by  persons  engaged  in  such  service  as  the  ordnance  survey,  where  they  have 
'  to  ascend  high  lands,  and  are  thus  exposed  to  a  frequent  change  of  climate. 

7183.  Where  the  shock,  as  a  stinwlus  to  the  nervous  system  in  cases  of  debility,  is  the 
;  principle  desired,  the  water  should  be  very  cold,  and  the  time  of  remaining  in  the  bath 
should  be  only  momentary  ;  and  after  the  first  plunge,  the  bather  should  leave  the  bath, 

4  I 
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and  be  wiped  dry  with  towels  iu  order  to  bring  on  the  reaction.  The  water  may  be  evui; dashed  on,  in  the  manner  called  the  douche,  which  see. 
When  the  object  is  to  obtain  the  refrigeratory  action  of  the  bath  with  as  little  as  possibl.- 

of  the  nervous  shock  or  vascular  reaction,  as  in  the  case  of  febrile  diseases  and  local 
inflammation,  the  water  should  not  be  applied  at  first  at  a  low  temperature,  nor  suddenly  ; 
it  should  be  only  cool,  and  applied  with  a  sponge,  repeating  the  application  till  the  desirod 
eifect  is  produced. 

7184.  It  is  chiefly  in  chronic  diseases  that  the  cold  bath  is  employed  for  a  length  of  tim^ 
and  it  is  then  principally  the  secondary  effect,  the  glow  or  reaction,  which  is  desired.  T] 
rules  to  be  observed  in  order  to  obtain  this  effect  are  founded  upon  the  strength,  which 
generally  inferred  from  the  age  of  the  individual.    The  degree  of  reaction  is  for  ihi- 
most  part  dependent  upon  the  coldness  of  the  water,  and  the  length  of  time  the  perso: 
remains  in  the  bath.    Very  cold  water,  in  which  the  person  remains  but  a  short  tiiii 
will,  in  general,  produce  a  greater  degree  of  reaction  than  a  more  moderate  temperatan 
in  which  he  remains  longer.    But  here  much  depends  upon  the  general  power  of  the 
individual,  the  state  of  his  system,  especially  of  the  skin  at  the  moment  of  immersion, 
and  the  nature  of  the  bath  according  as  it  is  fresh  or  salt  water,  and  also  the  season  of 
the  year. 

7185.  The  effects  of  the  cold  bath  have  been  described  very  differently  hy  physicians  :  some 
have  considered  it  as  a  stimulant,  others  as  sedative  or  tonic,  or  even  debilitating ;  but 
the  truth  is,  that  its  operation  varies  according  to  circumstances,  namely,  the  mode  of 
using  it,  and  the  condition  of  the  patient.  It  may  be  debilitating  in  a  case  where  the 
strength  of  the  patient  is  exhausted,  yet  tonic  in  the  highest  degree  in  another  when 
properly  applied.  As  the  reaction  is  commonly  proportioned  to  the  vigour  of  the  cir- 

culation, particularly  that  on  the  surface,  and  to  its  warmth,  it  should  be  a  rule,  that 
persons  with  a  feeble  circulation  and  cold  extremities  should  endeavour  to  invigorate  the 
circulation,  and  increase  their  temperature  previously  to  going  into  the  cold  bath.  Many 
imagine  that  when  they  are  made  a  little  warm  by  walking,  that  they  ought  to  wait  till 
the  body  is  quite  cool  before  they  go  into  the  water  ;  but  this  idea  has  been  shown  to  be 
erroneous,  and  Dr.  Currie  has  recommended  that  a  little  exercise  should  be  taken  pre- 

viously to  cold  bathing. 
If  after  coming  out  of  the  cold  bath,  the  person  feels  dull  and  chilly,  or  complains  of 

headache  or  tightness  across  the  chest,  it  is  a  proof  that  it  disagrees,  and  it  should 
accordingly  be  discontinued. 

7186.  With  respect  to  the  length  of  time  to  remain  in  the  cold  bath,  from  ten  to  txfentj 
minutes  is  sufficient  even  for  the  strongest  constitution,  and  is  too  long  in  very  cold 
weather.  A  cold  bath  in  a  cold  place  is  far  from  being  comfortable  ;  and  after  coming 
out  of  the  bath,  the  body  should  be  dried  in  a  room  or  place  tolerably  warm,  that  the 
reaction  may  be  encouraged. 

7187.  The  morning  is  generally  the  best  time  for  the  employment  of  the  cold  bath,  the 
temperature  of  which  should  bear  a  relation  to  the  time  of  year  and  the  temperature  of  the 
weather,  as  well  as  to  the  strength  of  the  person  using  it.  It  is  an  error  to  use  cold  water 
at  night ;  the  frame,  after  the  exhaustion  of  the  day,  is  more  in  a  state  for  the  soothing 
influence  of  warm  water.  In  some  cases,  however,  it  may  be  proper  to  use  tepid  water 
in  the  morning,  and  to  avoid  the  relaxing  effects  of  warm  water  in  the  evening.  For 
persons  of  delicate  constitution,  it  is  best  to  fortify  the  habit  with  a  good  breakfast, 
which  should  be  taken  at  least  an  hour  or  two  before  bathing. 

7188.  The  reaction  is  increased  by  using  some  motion  or  exercise  when  in  the  cold 
bath  ;  swimming  is  therefore  advisable  when  the  bather  has  sufficient  skill,  and  the  bath 
is  sufficiently  large  ;  but  care  should  be  taken  that  the  stay  in  the  water  should  not  be 
too  much  protracted.  Friction  of  the  skin  after  the  bath  conduces  to  a  beneficial  effect, 
by  producing  a  healthy  glow. 

7189.  The  cases  of  disease  for  which  cold  bathing  is  a  valuable  remedy  are,  morbidly  in- 
creased irritability  and  sensibility,  accompanied  with  general  debility.  AVhen  there  is  a 

tendency  to  colds  and  rheumatism,  the  cold  bath  is  an  excellent  preventive ;  for  this  pur- 
pose it  should  be  used  continually  throughout  the  year,  and  the  chest  should  be  sponged 

with  cold  water,  or  vinegar  and  water  may  be  substituted  in  winter,  when  there  are  not 
facilities  for  using  the  complete  bath.  Delicate  and  feeble  persons  of  all  ages  require  a 

higher  temperature  of  the  bath,  and  a  shorter  stay  in  it,  than  others.  It  is  proper  for 
such  persons  to  begin  a  course  of  cold  bathing  by  the  use  of  the  tepid  or  temperate  bath, 
lowering  the  temperature  gradually  ;  or  perhaps  a  glass  of  wine  or  a  cup  of  coffee  may  be 
taken  before  entering  the  cold  bath.  It  is  a  good  rule  to  wet  the  head  previous  to  taking 
the  plunge. 

The  cold  bath  is  improper  in  chronic  inflammation  of  the  mucous  membranes  of  the 
bronchi  and  intestinal  canal,  except  when  these  are  very  slight ;  but  it  is  beneficial  in 

certain  cases  of  chronic  catai-rh,  attended  with  little  or  no  inflammation  of  the  bronchial 

membranes,  partioulnrly  in  the  dry  catarrh,  and  in  those  forms  which  seem  to  depend 
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rather  on  a  relaxed  than  an  irritated  state  of  the  bronchial  membrane.  In  no  dis- 

ease is  the  cold  bath  more  beneficial  than  in  the  intervals  of  asthma,  -when  the  system  is 
in  other  respects  proper  for  the  remedy  ;  its  principal  action  in  this  case  is,  no  doubt,  as 
a  preventive  of  catarrh  or  cold,  -which  is  by  far  the  most  frequent  exciting  cause  of  the disease. 

Neither  is  this  remedy  suited  to  those  who  have  a  tendency  to  consumption,  nor  to 
such  as  are  constitutionally  liable  to  bowel  complaints.  Before  attempting  cold  bathing, 
careful  investigation  of  the  state  of  the  mucous  mt?mbranes  of  the  chest  and  intestinal 
canal  should  be  made,  as  it  will  certainly  prove  hurtful  where  chronic  inflammation  of 
these  organs  exists. 

7190.  The  size  of  the  bath  is  of  some  consequence.  It  is  observed  that  bathing  in  the 
open  air  is  of  a  more  tonic  or  bracing  character  than  bathing  in  a  confined  apartment. 
In  the  domestic  bath  the  patient  can  seldom  have  the  advantage  of  a  complete  and  sudden 
immersion,  and  exercise  while  in  the  bath  is  almost  totally  precluded.  It  would  be  de- 

sirable that  a  room  for  bathing  should  be  constructed  in  every  house  ;  and  though  this  is 
scarcely  possible  in  the  present  condition  of  society,  yet  a  bath  should  be  considered  as 
indispensable  in  every  mansion  of  considerable  size.  It  may  be  lined  with  marble  slabs 
set  in  Roman  cement,  which  is  the  most  elegant  and  cleanest :  it  may  also  be  constructed 
of  brick  coated  with  cement,  or  with  tin-plate  painted.  The  bath  should  have  a  supply  of 
cold  and  hot  water  by  pipes  and  cocks,  together  with  a  pipe  for  emptying  the  bath,  steps 
for  descending,  &c.  Baths  of  this  kind  have  been  frequently  constructed  of  great 
elegance  ;  but  what  is  most  wanted  is  a  convenient  bath  of  small  expense,  so  as  to  be 
within  the  acquisition  of  persons  in  moderate  circumstances,  and  such  baths  are  most  con- 

veniently placed  in  the  bed  or  dressing-room.  In  some  of  the  London  club-houses  and 
hotels,  by  means  of  the  back  boiler  of  the  kitchen  range,  hot  water  is  made  to  ascend  to 
the  baths  in  an  upper  story  without  any  mechanical  means  being  employed  ;  but  this  re- 

quires that  the  water  in  the  boiler  should  always  be  kept  boiling.  In  many  houses  in  the 
west  end  of  London,  the  water  rises  to  the  bed-chamber  floors  by  the  high-service  pipes 
of  the  wafer  companies.  Water  may  likewise  be  raised  to  the  upper  part  of  a  house  by  a 
well-constructed  force-pump ;  and  it  would  not  be  difficult  to  heat  it  in  the  bed-room 
floor.  Yet  although  it  would  not  require  any  great  exercise  of  ingenuity  to  contrive  baths 
in  the  bed-chamber  stories,  scarcely  any  houses  of  an  ordinary  class  are  furnished  with  so 
valuable  an  addition,  the  chief  difficulty  being  the  regular  supply  of  water.    It  would  be 

■  exceeding  our  limits  were  we  to  saj  anything  on  the  subject  of  puhlicbaths,  farther  than 
1  to  point  out  their  great  utility,  and  to  express  a  hope  that  the  increased  attention  to  the 
1  means  of  preserving  health,  which  must  be  the  result  of  the  diffusion  of  knowledge,  will, 
i  in  no  very  distant  period,  produce  all  that  can  be  desired. 

7191.  Portable  batlis  of  various  kinds  are 

made  and  sold  in  ironmongers'  shops.  Fig. 
  911.  represents  a  full-sized  bath  of  tin  plate 

V'^^^^^^KIBK^MI^SIISBS^^^      painted.  Other  portable  baths  which  may  be used  for  cold  water  are  represented  in  fig. 
912.,  shower  bath  ;  fig.  916.,  hip  bath  ;  fig. 
917.,  leg  bath  ;  and  J^^t.  918.,  foot  bath.  See 

Fig.^jw.        '^"iJii"-  —        child's  bath  under  "  Nursery  Furniture." 

SuBSECT.  3.  —  Temperate  Bath. 

7192.  This  is  analogous  in  its  eff'ects  to  the  cold  bath,  but  in  a  less  degree.  The 
'  Buxton  water,  which  is  of  the  temperature  of  82°,  is  the  best  natural  example  of  this  class <  of  baths.    It  may  be  prescribed  in  cases  where  the  shock  of  the  cold  bath  would  be  too 
•  violent  for  the  patient  ;  and  it  may  sometimes  serve  as  a  proper  preparation  for  the  cold 1  bath. 

SuBSECT.  4.  —  Tepid  Bath. 

7193.  The  tepid  bath  is  more  important  for  the  purpose  of  cleanliness  and  the  general 
I  preservation  of  health  than  as  a  remedy  in  disease,  although  in  the  latter  case  it  is  often 
■  very  valuable.  The  range  of  temperature  extends  from  85°  to  92° ;  and  it  is  sometimes  em- 
I  ployed  previous  to  the  cold  bath,  the  bather  lowering  the  degree  of  heat  gradually  each 
I  time  until  he  arrives  at  that  of  the  cold  bath.  The  shock  of  this  bath  at  the  lowest  tem- 
I  perature  is  slight  when  compared  with  that  of  the  cold  bath,  but  on  that  account  is  better 
•  suited  to  certain  invalids,  while  its  liighest  temperature  partakes  of  the  nature  of  the  warm 
1  bath.  For  the  mere  purposes  of  ablution,  the  occasional  use  of  the  tepid  bath  of  about 
'  8.5°  to  90°  is  the  best,  choosing  the  particular  degree  that  is  most  agreeable.  The  best 
I  time  is  noon.  Brisk  exercise  in  the  open  air  should  be  taken  afterwards.  It  is  very  re- 
I  freshing  after  fatigue  and  travelling,  and  is  equally  serviceable  occasionally  to  persons  of 
!  sedentary  habits.    It  is  not  proper  immediately  after  a  meal,  or  when  the  person  is  much 
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excited  by  wine  ;  before  using  it,  the  heat  of  over  exercise,  or  much  excitement  of  mind, 
should  be  suffered  to  pass  off  Water  by  itself,  warm  or  cold,  is  but  imperfectly  cleans^ 
ing,  as  the  perspiration  cannot  be  readily  dissolved  and  carried  oft  by  water  alone  ;  hence 
the  advantage  of  employing  soap  of  some  kind  when  mere  cleansing  is  required. 

SunsECT.  5.  —  Douche  Baths. 

7194.  The  douche  bath  is  a  powerful  agent,  and  consists  of  a  stream  of  water,  cold  or  warm, 
directed  with  considerable  force  from  a  tube  upon  some  particular  part  of  the  body,  and 
varies  in  its  power,  according  to  the  diameter  of  the  stream,  the  temperature  of  the  water 
and  the  force  with  which  it  strikes  the  body.  The  cold  douche  is  employed  in  inflamma- 

tory diseases,  such  as  that  of  the  brain,  and  in  mania.  The  water  is  sometimes  made 
to  fall  through  a  pipe  from  a  reservoir  placed  at  some  height ;  and  pouring  water  from  a 
large  tea-kettle,  or  other  vessel,  may  be  used  as  an  inferior  kind  of  it.  The  douche  is  much 
employed  in  the  Oriental  vapour  and  Russian  baths  in  conjunction  with  vapour.  There 
are  natural  douching  baths  of  warm  water  in  many  parts  of  the  world,  as  at  Aix  les  Bains 
in  Switzerland,  which  are  well  described  by  Mr.  I5akewell  in  his  "  Travels  in  the  Taren- 
taise."  The  water  at  a  temperature  of  110°,  but  somewhat  reduced  before  it  reaches  the 
patient,  descends  upon  the  patient  in  columns  as  large  as  the  arm,  from  a  height  of  eight 
to  ten  feet.  Tliis  is  described  as  an  operation  unpleasant  and  exhausting,  but  it  produces 

a  profuse  perspiration  on  the  patient's  being  put  into  a  bed.  It  is  found  to  be  relaxing  and beneficial  in  chronic  rheumatism,  sprains,  and  stiifness  of  the  joints. 
It  is  supposed  that  much  of  the  advantage  derived  from  the  douche  depends  upon  the 

percussion  upon  the  part  affected  by  the  descent  of  the  stream  of  water,  since  the  height 
of  the  fall  is  important.  Wlien  a  sufficient  height  cannot  be  obtained,  it  is  stated  that  the 
effect  may  in  some  degree  be  imitated  by  striking  the  part  of  the  body  to  be  douched  with 
a  hammer  made  of  caoutchouc  while  the  stream  of  water  is  acting  upon  it ;  but  it  is  evi- 

dent that  this  process  can  be  practised  only  under  the  immediate  direction  of  the  medical 
attendant. 

SuBSECT.  6.  —  Shower  Bath. 

7195.  The  most  convenient  form  of  cold  bathing  is  the  shower-bath,  already  much  in 
use.  By  this  the  water  may  be  easily  adjusted  to  the  necessities  of  the  bather  as  to  its 
temperature  and  quantity,  and  whether  it  be  fr§sh  or  salt.  The  bath  takes  up  little  room, 
and  it  may  be  placed  in  the  bed-room  or  dressing-room. 

The  effects  of  the  sho^ver-batll  are,  upon  the  whole,  nearly  similar  to  those  of  the 
plunge  bath,  but  there  is  some  difference  between  them.  The  shock  from  the  shower- 
bath  is,  in  general,  felt  to  be  greater  than  that  from  simple  immersion,  particularly  if  the 
quantity  of  water  be  great,  its  temperature  low,  and  the  fall  considerable.  It  sometimes 
happens,  too,  that  a  patient  can  bear  one  better  than  the  other.  Its  effects  are  more 
speedy,  and  extend  more  to  the  internal  organs  than  those  of  the  common  bath  ;  conse- 

quently when  recourse  is  had  to  it,  the  patient  should  withdraw  immediately  after  the 
shock  ;  the  glow  felt  is  almost  immediate  when  it  is  beneficial :  if  its  use  is  prolonged,  it 
quickly  lowers,  and  at  last  destroys,  the  sensibility,  being  then  highly  injurious.  It  should 
seldom  be  resorted  to  without  medical  advice,  and  it  may  be  used  either  cold  or  tepid. 

When  cold  water  is  used,  the  effect  as  a  tonic  is  very  advantageous,  provided  the  habit  is 
sufficiently  vigorous  to  produce  the  proper  reaction  and  glow  on  the  surface  immediately 
after  the  shower  ;  but  for  delicate  persons,  the  tepid  shower-bath  is  preferable.  Salt 
added  to  the  water  is  an  improvement.  In  certain  affections  of  the  head,  the  cold  shower- 
bath  is  found  useful ;  if  required,  the  feet  may  be  immersed  in  warm  water,  while  cold  is 
applied  to  the  head  and  body.  Some  recommend  promoting  the  reaction  by  the  friction 
of  horse-hair  or  coarse  flannel  gloves.  The  best  time  for  using  the  shower-bath  for 
hygeian  purposes  is  immediately  after  rising  in  the  morning ;  but  in  weakened  habits,  an 
hour  after  breakfast  is  better. 

7190.  Fi;/.  912.  represents  the  form  of  shower-bath  as  it  is  usually  sold  by  ironmongers. 
The  water  is  forced  up  into  a  cistern,  a,  with  a  perforated  bottom,  by  a  syringe,  b,  and 
the  bather,  by  pulling  a  string,  opens  a  valve,  which  causes  the  water  to  descend  sud- 

denly in  a  shower  on  his  head  and  body  through  the  perforated  bottom.  A  receptacle 
at  the  lower  part  receives  the  water,  iind  curtains  confine  it  from  splashing  about.  To 
prevent  the  dampness  in  the  room  occasioned  by  wetting  the  curtains,  they  may  easily  be 
made  to  take  off,  and  may  be  dried  elsewhere.  The  whole  is  made  of  tin-plate  painted, 
one  of  the  upright  supports  being  lioUow,  to  allow  the  ascent  of  the  water.  The  usual 
price  is  from  3/.  to  5/. 

7197.  An  apparatus  for  this  purpose,  fig.  913.,  much  cheaper,  and  answering  nearly  as 
•well,  has  lately  appeared  in  the  shops,  a  li,  is  the  cistern  to  hold  water,  and  it  is  suspended 
from  the  ceiling  by  a  line,  c,  and  balanced  by  a  weight,  d.  The  valve  in  the  interior  is  on 
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the  same  construction  as  in  the  upright  shower-bath,  Jig.  912.,  and  is  shown  in  the  section 
A.  An  iron  ring,  e,f,  is  attached  to  the  cistern,  from  which  the  curtains  hang,  and 
another  ring,  but  larger,  keeps  out  the  bottom  of  the  curtain.  The  price  of  this  appara- 

tus is  only  from  twelve  to  sixteen  shillings. 
7198.  When  economy  is  an  object,  a  shower-bath  may  be  easily  made  on  a  cheaper  plan. 

A  wooden  tub  will  do  for  the  lower  recc-ptacle,  to  the  side  of  which  may  be  nailed  two  or 
three  uprights  of  wood,  having  at  the  top  some  kind  of  pail  with  a  perfoi'ated  bottom,  or 
a  large  tin  cullender  would  answer,  into  wliich  an  attendant,  on  a  pair  of  steps,  might  pour 
water ;  a  hoop  at  the  top  of  the  uprights  might  support  a  curtain  of  calico.  Even  simpler 
forms  may  be  contrived  by  persons  of  ingenuity.  The  small  quantity  of  water  required 
by  the  shower-bath  is  a  circumstance  of  great  convenience.  If  the  cistern  is  contrived  so 
as  to  hold  considerably  more  water  than  is  necessary,  the  patient  can  suspend  and  renew 
the  shower  at  pleasure,  which,  in  some  cases,  may  be  desirable. 

7199.  A  shower-bath  for  children  has  been  lately  brought  into  use.  It  consists  of  a  bell- 
shaped  tin  vessel,  fig.  914.,  the  bottom  of  which  is  pierced  full  of  holes,  a  hollow  tube 

rising  from  the  top,  the  aperture  of  which  can  be  closed  by  the  pressure 
of  the  finger.  To  use  it,  the  bell  must  be  sunk  in  a  pail  of  water,  and 
when  it  is  full  the  fore-finger  is  to  be  pressed  hard  upon  the  top  of  the 
tube,  so  as  to  close  it  perfectly.  The  bell  may  now  be  raised  out  of  the 
water,  and  by  means  of  the  pressure  of  the  atmosphere,  as  in  the  case 
of  the  barometer,  it  will  continue  full  until  it  is  lifted  over  the  head  of  the 
child;  when,  by  withdrawing  the  finger  from  the  tube,  the  water  is  dis- 

charged in  a  sudden  shower  through  the  numerous  holes  in  the  bottom  of 
the  bell. 

7200.  Cold  affusion,  or  throwing  cold  water  on  the  naked  body  in 
disease,  to  reduce  its  temperature  is  a  rude  form  of  the  shower-bath,  and 
is  more  sudden  and  decisive  than  it.  It  is  sometimes  used  in  fevers  by 
the  advice  and  under  the  superintendence  of  a  medical  man,  and  should Fig.  914. 

seldom  be  intrusted  to  others. 

SuBSECT.  7.  —  Sponging. 
7201.  Sponging  the  body  with  cold  or  tepid  water  may  be  enumerated  as  one  of  the  modes 

of  bathing.  In  cases  of  febrile  diseases,  the  object  in  sponging  is  to  reduce  the  heat  of  the 
surface  :  but  as  its  action  is  powerful,  it  should  not  be  employed  in  this  case  except  by 
direction  of  the  medical  attendant.  It  is  sometimes  performed  while  the  patient  is  still  in 
bed;  the  night  dress  being  stripped  down,  and  a  large  cloth  tied  round  the  waist  to  prevent 
wetting  the  bed-clothes,  while  a  wet  sponge  is  passed  over  the  body  ;  or  a  wet  flannel  is 
applied  to  the  skin,  after  which  the  body  should  be  dried  by  a  gentle  or  brisk  friction.  In 
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other  states  of  the  patient,  he  may  sit  up  in  a  chair,  while  two  or  three  persons  ruh  his 
whole  body  with  large  sponges  wetted,  after  which  he  is  to  be  wiped  dry  and  put  into 
bed.  The  process  should  not  be  attempted  while  there  is  the  smallest  tendency  to  perspi- ration. Sponging  is  liltewise  used  successfully  as  a  tonic  to  ward  off  disease.  It  is  found 
particularly  serviceable  when  a  persoti  is  disposed  to  asthma,  or  the  disease  of  the  lining membrane  of  the  bronchial,  or  air  tubes  leading  to  the  lungs,  commonly  known  by  the 
name  of  a  cold  or  common  coiiyli.  For  that  purpose  the  chest  may  be  sponged  daily,  and afterwards  well  rubbed  and  dried,  so  as  to  cause  a  glow  on  the  surface.  In  some  cases 
salt  and  water,  or  vinegar  and  water,  is  preferable,  and  then  much  friction  is  not  necessary. 
The  best  time  for  sponging  is  immediately  on  getting  out  of  bed  in  the  morning,  wheu 
there  is  no  perspiration.  The  effect  is  nearly  similar  to  that  of  the  shower-bath,  render- 

ing the  habit  less  susceptible  of  cold  ;  and,  when  followed  by  exercise  in  the  open  air,  and 
proper  regimen,  increasing  the  appetite  and  digestion. 
Sponging  with  this  view  is  said  to  be  as  efficacious  as  the 
shower-bath,  and  is. more  proper  for  delicate  habits.  Fig, 
915.  is  a  shallow  vessel  used  for  spwnging :  and  to  pre- 
  vent  taking  cold  during  the  operation,  it  may  be  per- 

Fig.  915.  formed  under  a  loose  dressing-gown. 

SuBSECT.  8. —  Warm  Bath. 

7202.  This  strictly  includes  the  warm  water,  vapour,  and  air-bath,  but  the  effects  of 
these  are  different,  and  we  shall  first  consider  the  warm  water  bath.  The  effects  vary 
with  the  temperature,  which  ranges  from  92°  to  98°.  When  the  heat  is  about  92°,  though 
the  first  effect  is  slightly  stimulating,  yet  when  time  is  given  for  that  influence  to  subside, 
it  is  gradually  succeeded  by  soothed  and  tranquillised  sensations,  which  generally  allay 
slight  degrees  of  local  irritation  of  the  nervous  system.  At  a  higher  temperature,  but 
under  96°,  it  has  sometimes  been  imagined  that  the  waitn  bath  relaxes  and  weakens, 
whereas  it  produces  a  contrary  effect :  it  is  found  to  raise  the  spirits,  to  mend  the  pulse 
and  appetite,  and  to  refresh  and  invigorate  the  whole  frame.  In  consequence  of  its  sooth- 

ing and  agreeable  impressions  on  the  surface  of  the  body,  it  produces  very  beneficial 
effects  in  certain  disordered  states  of  the  alimentary  canal  originating  in  diminished  action : 
but  if  the  heat  is  considerably  greater,  or  above  98°,  the  feelings  are  even  painfully  ex- 

cited, and  the  temporary  stimulus  js  followed  by  a  proportionate  degree  of  exhaustion.  The 
warm  bath  modifies  the  texture  of  the  skin  ;  it  increases  the  frequency  of  the  pulse,  and 
excites  the  superficial  capillaries  to  increased  action,  and  it  also  equalises  the  circulation 
of  the  blood.  By  relieving  pain  and  irritation  it  acts  as  a  sedative,  and,  by  restoring 
deranged  functions,  it  is  an  indirect  tonic.  The  warm  bath  is  seldom  necessary,  or  taken, 
in  perfect  health,  but  it  is  very  beneficial  after  fatigue  or  muscular  exertion  :  in  these 
cases  the  body  should  be  allowed  to  rest  and  cool  before  the  bath  is  taken.  It  is  an  in- 

valuable remedy  after  travelling,  which  with  persons  of  delicate  or  feverish  habits,  even 
in  the  easiest  carriage,  for  several  successive  days,  is  apt  to  produce  defective  secretions, 
and  general  irritation  of  the  nervous  system,  more  particularly  if  there  be  any  tendency 
to  chronic  inflammation.  It  is  likewise  useful  after  long  mental  excitement,  from  what- 

ever cause,  and  in  a  variety  of  slight  disorders  of  the  system,  such  as  nervous  and  spas- 
modic affections.  It  is  effective  in  softening  the  skin,  and  enabling  one  to  detach  the 

scales  which  are  on  the  surface  in  a  state  of  partial  decomposition,  by  which  the  function 
of  perspiration  becomes  freer,  and  hence  it  is  often  beneficial  even  to  the  healthful. 

7203.  When  the  body  is  immersed  in  the  wann  bath,  an  agreeable  sensation  of  warmth 
is  perceived,  the  veins  on  the  surface  swell,  the  bulk  of  the  body  is  increased  a  little,  and 
tlie  skin  becomes  redder  than  usual ;  the  action  of  the  heart  is  increased,  and  of  course  the 
pulse  is  quickened.  In  cases  of  disease,  the  warm  bath  should  never  be  employed  except  by 
the  advice  of  the  medical  practitioner.  It  is  perilous  to  persons  of  full  habit,  who  are 
liable  to  a  flow  of  blood  to  the  head,  which  the  warm  bath  promotes.  AMien  used  for  the 
preservation  of  health  alone,  the  salt-water  warm  bath  is  preferable  to  the  fresh.  In 
a  warm  bath  it  is  essential  that  the  original  temperature,  whatever  that  may  be,  should 
be  kept  up  the  whole  time  that  the  patient  remains  in  the  bath  ;  the  temperature  is  best 
ascertained  by  the  thermometer,  of  which  a  kind  is  made  for  this  purpose. 

7204.  77(6  time  of  immersion  in  the  warm  bath  should  be  varied  according  to  the  tempe- 
rature of  the  water  and  the  feelings  of  the  patient.  In  a  bath  of  94°  to  96°,  a  person 

may  remain  fifteen,  twenty,  or  thirty  minutes;  much  longer  time  will  prove  relaxing: 

many  persons  prefer  95°  or  96°  ;  few  lower  than  93°.  In  a  bath  of  98°,  or  more,  it  will 
not  be  proper  to  remain  so  long,  and  indeed  there  are  few  persons  that  can  bear  to  remain 
beyond  ten  minutes,  and  in  the  generality  of  cases  not  so  long.  Persons  labouring  under 
chronic  rheumatism  or  palsy  bear  the  highest  degree  of  temperature  best  :  these  often 
require  the  hot  bath.  When  sweating  is  desired  (which  will  seldom  happen  except  in 
cases  of  local  inflammation)  the  warm  bath  should  be  used  in  the  evening,  and  the  patient 
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should  be  immediately  afterwards  put  into  a  warm  bed,  and  remain  there  until  late  in  the 
next  morning :  but  in  all  other  cases,  where  perspiration  is  not  required,  or  in  which  it 
would  be  hurtful,  the  best  time  for  using  the  warm  bath  is  in  the  fore-noon,  about  two 
hours  after  breakfast.  In  this  case  the  bathers  should  not  retire  to  bed,  and  it  is  not 
absolutely  necessary  to  confine  themselves  within  doors  :  but  if  the  weather  is  cold,  it 
will  be  prudent  not  to  go  immediately  into  the  open  air,  but  to  remain  quietly  in  the 
house  for  an  hour  after  the  bath. 

720.5.  Springs  of  water  in  a  state  of  nature  are  found  at  various  degrees  of  temperature, 
even  boiling  ;  some  of  them,  when  of  a  moderate  temperature,  constitute  warm  and  hot 
baths.  In  this  country  the  only  natural  warm  spring  is  that  of  Bath,  the  temperature  of 
which  is  from  96°  to  106°,  although  the  water  issues  from  the  spring  at  1 16°  :  on  the  Con- 

tinent, there  are  many  warm  and  hot  springs  ;  those  of  Vichy  and  Barege  are  120°;  of 
Borset,  132;  of  Aix-la-Chapelle,  143°,  and  Carlsbad,  165°. 

7206.  With  respect  to  the  form  of  the  bath,  though  the  common  portable  bath  answers 
every  purpose  for  which  the  bath  is  usually  administered,  yet  in  some  cases,  particularly 
when  the  stay  in  the  bath  is  prolonged,  a  large  open  bath  is  much  to  be  preferred,  as  the 
constrained  position  in  a  small  bath  cannot  be  borne  long.  Indeed  Bath  is  the  only  place 
in  England  where  the  warm  bath  can  be  taken  with  the  greatest  benefit.  Our  usual  warm 
baths  are  necessarily  artificial,  and  are  to  be  found  in  the  public  establishments  for  the 
purpose.  Besides  these  there  are  portable  baths  of  the  full  size  sold  by  ironmongers,  of 
tin-plate  painted  and  of  copper,  as  Jiij.  911. 

7207.  Fig.  911.  represents  one  of  these  baths  with  a  fire  and  flues  beneath  to  heat  the 
water.  It  is  scarcely  necessary  to  observe  that  the  bath  must  be  placed  near  the  chimney 
that  the  smoke  pipe  may  go  into  the  chimney  flue.  The  convenience  of  this  construction 
of  bath  is  very  great,  the  labour  of  filling  a  bath  with  warm  water  being  considerable. 

7208.  The  hip  hath.  Jig.  916.,  is  fitted  to  receive  the  hips 
only,  and  to  affect  those  organs  that  are  contained  within 
the  pelvis.  It  has  the  advantage  of  requiring  very  little 
water,  as  the  bulk  of  the  part  immersed  raises  the  water 
on  each  side  so  as  to  cover  the  hips,  and  it  is  sloped  so 
as  to  aflbrd  a  support  for  the  back.  ■  In  using  it  a  pillow 
or  a  blanket  should  be  placed  on  the  slope. 
7209.  The  leg  bath,  fig.  917.,  should  be  deep  enough  to 

allow  the  water  to  rise  as  high  as  the  knee.    The  pro- 
jection at  the  bottom  is  to  permit  the  foot  to  find  room, 

without  increasing  the  diameter  of  the  upper  part. 
7210.  The  font  bath  is  generally  an  oval  pan  of  tin  or  earthenware,  of  sufficient  size 

to  admit  the  feet  with  ease.  Fig.  018.  is  an  - 
improved  kind  with  a  rest  for  the  foot  in 
drying  it.  After  getting  the  feet  wet,  plung- 

ing them  into  warm  water  will  often  prevent 
any  ill  consequences ;  and  this  is  found  of 
great  service  in  the  chill  and  slight  shiver- 

ing which  usher  in  colds,  fevers,  and  other  in- 
flammatory complaints ;  and  in  inflammatory 

diseases  where  the  head  and  throat  are  much 

affected,  the  employment  of  a  foot  bath  at  a  later  period  often  gives 
great  relief,  by  causing  a  revulsion  of  blood  from  the  upper  to  the 
'lower  part  of  the  body. 

The  warm  douche  bath  has  been  already  mentioned,  p.  1220. 
Fig.mr. 

211.  Dr.  A.  Thomson's  portable  bath  consists  of  a  jiiece  of  water-proof  cloth  made 
up  into  the  form  of  a  sailor's  hammock,  ̂ zj.  9 19.,  and  kept  extended  by  two  long  poles,  a  a, a,  a,  passed  through  a  broad 

hem  on  each  side  of  the  hammock, 
and  also  by  two  other  cross  pieces 
of  wood,  /)  c,  b  c,  fixed  to  the 
long  poles  by  thumb-screws. 
The  apparatus  is  supported  by 
placing  the  long  poles  on  two 
tressels  or  chairs.  The  advan- 

tage of  this  contrivance,  besides  its  portability,  and  the  ease  with  which  it  may  be  put, 
when  not  in  use.  Into  a  convenient  place,  is,  that  a  smaller  quantity  of  water  is  sufficient 
than  in  a  bath  of  another  form  ;  the  bottom  being  narrow,  the  same  quantity  of  water 
that  would  stand  in  height  in  an  ordinary  bath  only  three  inches  is  sufficient  to  cover  the 

whole  body  of  the  bather.    The  water  is  drawn  ofi'  by  a  hose  or  flexible  tube,  d. 

4  I  4 



1224 PRESERVATION  OF  HEALTH. Book  XXVL 

SuBSECT.  9.  —  Vapofur  Bath. 

7212.  The  vapour  bath  is  more  powerful  than  the  warm  water  bath  in  exciting  per- 
spiration, and  is  often  very  efficacious  in  cases  of  gout  and  rheumatism,  and  likewise  in 

stiffness  of  the  joints;  also  in  diseases  affecting  the  skin,  in  nervous  complaints,  dry 
catarrh  and  recent  affections  of  the  lungs,  provided  there  be  no  active  inflammation.  If 

employed  in  time,  it  is  found  to  ward  off'  the  bad  effects  of  exposure  to  cold ;  but  it  is 
improper  for  persons  in  a  state  of  great  debility.  The  vapour  is  certainly  the  most  com- 

plete as  a  means  of  purifying  the  skin,  combining  the  full  effects  of  transpiration  and 
opening  the  pores  with  ample  lavation  afterwards ;  yet  it  exerts  so  powerful  an  agency 
on  the  system  as  to  be  actually  injurious  and  debilitating  when  frequently  used.  The 
Turkish  baths,  which  have  been  frequently  described  by  travellers,  possess  a  completeness 
and  luxury  unknown  elsewhere  ;  but  they  prove  enei-vating,  and  are  said  to  produce  early 
senility.    In  this  country  the  vapour  bath  is  seldom  used  except  medicinally. 

7213.  Warm  and  vapour  baths  have  been  icsed  from  time  immemorial,  either  for  purposes 
of  hygiene,  of  luxury,  or  as  remedial.  By  the  eastern  nations  in  warm  climates  they 
were,  and  still  are,  in  high  esteem;  and  as  a  means  of  preserving  health  were  wisely 
enjoined  by  the  laws  of  Moses  and  of  Mahomet.  Among  the  Greeks  and  Romans,  who 
wore  sandals  and  woollen  garments,  the  use  of  the  bath  for  mere  ablution  was  more 
necessary  than  with  the  modems  who  practise  a  frequent  change  of  linen  ;  and  the  mag- 

nificence and  luxury  of  the  public  baths  or  Thermae,  and  even  of  the  private  baths  of 
Rome,  are  attested  by  ancient  authors,  as  well  as  by  the  ruins  that  remain  of  the  baths  :  a 

description  of  these  ancient  baths  may  be  seen  in  Vol  II.  "  Pompeii,"  published  by  the 
Society  for  the  Diffusion  of  Useful  Knowledge.  Traces  still  remain  at  Bath,  and  other 
parts  of  England,  of  such  baths,  on  a  similar  construction,  erected  by  the  Roman 
colonies  in  Britain.  In  modern  Europe,  the  use  of  baths  in  general,  and  in  particular 
that  of  warm  baths,  had  declined,  and  almost  become  extinct,  though  it  has  of  late  been 
partially  revived.  Turkey  and  Russia  form  exceptions  :  in  these  countries,  the  vapour 
bath  is  still  used  nearly  in  the  ancient  manner,  and  in  Petersburg  the  baths  are  on  a 
scale  of  great  magnificence ;  there  almost  every  one,  poor  and  rich,  bathes  at  least  once  a 
week. 

7214.  There  are  two  principal  forms  of  the  vapour  bath  :  —  1.  The  free  vapom-  bath,  or 
steam  chamber  as  employed  in  Tui-key,  the  eastern  countries,  and  in  Russia  :  2.  The 
confined  or  solitary  vapour  bath  as  commonly  used  in  this  country.  The  first  consists  of 
a  close  room  filled  with  vapour  from  water  at  a  temperature  varying  from  160°  to  180°, 
in  which  the  bathers  move  about  at  pleasure.  In  these  chambers  there  are  benches  along 
the  walls  arranged  so  as  to  rise  one  above  the  other  as  in  an  amphitheatre,  on  which  the 
bathers  sit,  the  heat  being  greatest  on  the  uppermost  seat.  The  vapour  or  steam  is  pro- 

duced by  throwing  water  from  time  to  time  on  red-hot  stones.  The  bathers  first  enter 
an  ante-room,  in  which  they  undress.  On  coming  into  the  bath,  they  take  their  places 
first  on  the  lowest  benches,  and  move  to  the  higher  according  to  the  length  of  their  staj-. 
During  the  time  of  their  remaining  in  this  bath,  the  body  is  gently  beaten  with  fresh  birch 

twigs,  and  shampooed,  by  having  the  muscles  gently  pressed  and  kneaded  ;  they  are  like- 
wise rubbed  with  soap-suds,  wheaten  bran,  &c.  Cold  water  is  also  thrown  upon  the  body 

by  a  douche  tube.  After  being  thus  operated  upon  in  various  ways  in  the  vapour  by 
the  attendants,  they  retire  to  another  apartment  containing  only  warm  air,  where  they  put 
on  a  flannel  dress,  and  having  drunk  some  warm  fluid,  they  lie  down  to  perspire  ;  after 

sufiicient  time,  they  return  to  the  ante-room,  and  di-css.  It  is  a  remarkable  fact  that  the 
Russians,  after  having  been  subjected  to  the  influence  of  the  vapour  bath,  on  coming  out, 
expose  themselves  fearlessly  to  the  cold,  and  even  plunge  into  the  snow  without  injury, 
which  is  supposed  to  restore  the  tone  of  the  skin  that  had  been  relaxed  by  the  hot 
vapour.  ,,.  J 

721.5.  A  very  simple  kind  of  vapour  bath,  nearly  resembling  that  used  by  the  Hmdoos, 
is  common  in  this  country.  The  patient  is  seated  naked  on  a  chair,  a,  fig.  920.,  and  a  vessel 

full  of  boiling  water  is  placed  at  his  side.  A  large  blanket  is  thrown  over  his  body  and 

head,  together  with  the  vessel  of  hot  water  :  this  confines  the  vapour  that  rises  from  the 
latter,  when  the  vapour  is  to  be  breathed,  or  it  is  turned  under  his  chin  when  it  is  not  to 

be  breathed.  Perspiration  is  soon  induced,  and  if  it  be  necessary  to  keep  up  the  action  of 

the  bath  for  any  length  of  time,  this  may  be  done  by  dropping  into  the  water  bricks  heated in  the  fire.  .  , 

7216.  A  more  elegant  apparatus  is  formed  by  havmg  a  small  steam  boiler,  bjig.  920., 

placed  so  that  the  smoke  may  be  conveyed  by  an  iron  pipe  into  the  chimney  flue.  The 
boiler  must  be  furnished  witli  a  safety-valve,  and  the  fire  is  made  below  it;  a  small  tube  with 

joints,  c,  conveys  the  steam  to  the  patient ;  and  a  basket,  r/,  is  fixed  at  the  top  of  the  chair 

to  give  room  for  the  patient's  head,  and  prevent  the  blanket  from  collapsing.  In  some 

public  bathing  establishments  a  vapour  bath  is  formed  on  a  larger  scale,  and  is  supplied 
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■with  steam  from  a  boiler  in  another  apartment.  Besides  artificial  vapour  baths,  there  are 
natural  ones  in  several  parts  of  the  Neapolitan  states,  Ischia,  and  Switzerland. 

7217.  Various  establixhincnts  of  baths  in  London  are  well  known,  and  where  almost  all 
the  modes  of  bathing  may  now  be  employed  at  a  reasonable  expense  :  we  shall  only  par- 

ticularise two,  one  belonging  to  the  "  Royal  Portable  Bath  Company,"  in  Oxford  Street, 
from  which  warm  water  and  a  bath  is  sent  to  any  part  of  London  in  the  manner  prac- 
tissd  at  Vienna,  Baden,  and  other  cities  on  the  Continent  ;  another  is  the  Oxford  and 

Cambridge  baths  in  the  Edgeware  Road,  where  vapour  baths  are  sent  out.  Vai-ious  public 
large  swimming  baths  have  likewise  been  lately  established  ;  but  this  subject  is  beyond  our 
limits. 

SucsECT.  10. —  Warm  Air  Bath. 

7218.  Common  air,  above  the  temperature  of  the  body  in  a  state  of  health,  has  been 
used  as  a  kind  of  bath  in  particular  cases.  Warm-air  chambers  were  employed  even  as 
luxuries  by  persons  in  health  among  the  ancient  Romans,  and  in  Russia  they  are  now 
occasionally  used  previous  to  the  vapour  bath.  Its  effect  is  to  produce  perspiration,  which 
it  does  more  rapidly  than  even  the  vapour  bath,  to  which  its  operation  is  very  analogous, 
though  it  differs  from  that  in  producing  all  its  stimulating  without  its  relaxing  and  sooth- 

ing effects.  Like  the  vapour  bath,  it  is  of  two  kinds,  according  as  the  warm  air  is  breathed 
or  not  breathed.    The  latter  mode  is  now  commonly  practised. 

7210.  The  most  convenient  kind  of  warm-air  bath  is  that  introduced  by  Dr.  Gower  in 
1819,  under  the  name  of  Sudatorium.  This  acts  upon  a  part  of  the  body  only.  The  ap- 

paratus consists  of  a  semi-cylindrical  frame-work,  or  oblong  arch  of  wicker  covered  with 
blankets,  and  laid  over  a  part  of  the  patient  in  bed.  The  air  is  heated  by  means  of  a  lamp 
connected  with  the  apparatus,  and  may  be  raised  to  different  degrees  of  temperature  as 
may  be  required.  It  does  not  appear  to  be  necessary  to  have  a  high  degree  of  heat ;  air 
heated  to  8.5°,  or  from  that  to  90°,  produces,  in  general,  a  profuse  perspiration,  and  has  been 
ftund  to  relieve  greatly  in  chronic  rheumatism,  and  other  pains  and  stiffness  of  the  joints  ; 
also  in  various  diseases  of  the  skin,  and  in  fevers.  Some  physicians  speak  in  terms  of 
liigh  approbation  of  its  advantages,  but  it  is  seldom  employed,  and  it  would  not  be  ad- 

visable to  try  it,  except  under  the  direction  of  a  medical  practitioner.  In  very  low  con- 
stitutions of  the  habit,  hot  air  above  100°  may  be  productive  of  great  mischief. 

ScDSECT.  11  riot  Bath. 

7220.  The  hot  hath  has  a  temperature  from  9H°  to  about  1 12°,  or  the  greatest  heat  that 
can  be  borne.  It  is  a  powerful  stimulant,  and  should  never  be  used  by  persons  in  a  state 
of  perfect  health,  but  is  employed  only  in  cases  of  disease,  and  this  should  always  be 
under  the  direction  of  a  medical  practitioner.  As  the  object  is  to  rouse  the  nervous  and 
the  general  vital  action,  the  bather  should  never  remain  long  enougli  in  the  hot  bath  to 
produce  exhaustion  ;  the  average  time  for  using  it  is  from  ten  to  fifteen  minutes.  The 
few  cases  to  which  the  hot  bath  is  suited  arc  chronic  affections  of  the  nervous  system, 
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sucli  as  paralysis,  when  all  vascular  fulness  of  the  brain  has  been  removed.  The  waters 
of  the  King's  Bath,  at  Bath,  and  some  of  the  hot  baths  on  the  Continent,  are  beneficially employed  in  such  cases. 

SuBSECT.  12.  —  Medicated  Batlis. 

7221.  Medicated  baths  are  those  in  which  medicinal  substances  are  added  to  the  medium 
of  the  bath.  Some  of  these  are  very  eflicacious  in  certain  diseases,  but  their  use  is  very 
limited.  Sulphurous  vapour  baths  are  found  useful  in  several  diseases  affecting  the  skin. 
The  nitro-muriatic  bath  of  Scott  is  serviceable  in  chronic  inflammation  of  the  liver  con- 

tracted in  warm  climates.  The  ferruginous  baths  in  Nassau  and  the  Hartz  are  more  tonic 
than  the  simple  cold  water  bath.  Many  others  occur  in  different  parts  of  the  world,  but 
are  little  known,  as  the  mud  baths  of  the  Italians ;  and  there  are  various  baths  of  mineral 
waters,  some  of  which  are  highly  praised.  Carbonic  acid  gas  issuing  from  the  interior 
of  the  earth  has  been  applied  to  the  formation  of  air  baths  at  Marienberg  in  Germany, 
and  found  useful  as  a  powerful  sedative.  But  the  description  of  these  various  baths,  how- 

ever important  under  the  direction  of  a  skilful  physician,  does  not  come  within  the  limits 
of  a  work  treating  only  on  domestic  economy. 

SuBSECT.  13  Sea  Bathing. 

7222.  Although  the  most  important  effects  produced  by  bathing  depend  upon  the 
temperature  of  the  water,  yet  there  can  be  no  doubt  that  the  effect  of  simple  fresh  water 
and  that  of  the  sea  are  very  different.  When  the  object  is  to  produce  reaction,  and  to 
stimulate  and  brace  the  system,  sea-water,  which  is  the  form  of  cold  bath  in  most  general 
use  in  this  country,  is  to  be  preferred.  When  a  tonic  effect  is  required,  the  water  of  the 
open  sea  is  more  bracing  than  that  in  a  confined  apartment.  Of  all  the  substitutes  for  the 
open  sea,  the  swimming  baths,  such  as  that  at  Brighton,  are  the  best ;  and  they  have  this 
advantage,  that  they  are  accessible  in  every  kind  of  weather,  and  at  any  time  of  the  day. 

7223.  Tlie  manner  of  going  into  the  bath,  and  the  time  of  remaining  in  it,  must  depend 
upon  circumstances,  chiefly  on  the  condition  of  the  bather.  Some  plunge  at  once,  in  order 
to  have  the  full  advantage  of  the  shock ;  others,  again,  are  recommended  to  take  at  first 
only  one  or  two  dips,  to  ascertain  the  power  of  reaction,  and  gradually  to  prolong  the  stay 
in  the  water.  Moving  the  body  and  limbs  while  in  the  water  is  highly  advisable,  and  the 
exercise  of  swimming  is  good,  if  the  patient  has  sufficient  skill  and  power.  The  body 
should  be  quickly  and  well  rubbed  and  dried  with  a  somewhat  coarse  towel,  and  the 
clothes  put  on  without  any  unnecessary  delay  ;  thoiigh  this  precaution  is  not  so  neces- 

sary as  in  bathing  in  fresh  water,  as  the  particles  of  salt  that  remain  in  the  skin  after 
evaporation  stimulate  it  more  than  rubbing.  A  common  error  in  the  practice  of  sea- 

bathing is,  that  the  patient  remains  so  long  in  the  water  that  the  animal  heat  is  lowered 
below  the  proper  degree,  and  the  consequence  is  a  subsequent  sense  of  chilliness  that  is 
injurious. 

7224.  It  is  recommended  that  the  invalid  should  take  sotne  gentle  exercise  previous  to  going 
into  the  cold  bath,  with  the  view  of  rendering  the  circulation  more  vigorous,  but  not  so 
much  so  as  to  induce  fatigue  or  much  perspiration.  It  is  not  proper  to  enter  the  water 
with  the  slightest  sense  of  coldness. 

7225.  When  the  bather  is  in  delicate  health,  the  temperature  of  the  water  is  an  important 
consideration.  In  that  case  from  11  to  12,  after  breakfast,  may  be  preferable  to 
the  early  morning  ;  but  in  some  parts  of  our  southern  shores  sheltered  by  high  cliffs,  the 
sun  is  too  powerful  in  the  middle  of  the  day  for  invalids,  and  then  an  earlier  hour  may  be 
more  suitable.  It  is  often  a  common  error,  but  one  oftener  committed  by  those  who  bathe 

for  laxing  than  by  invalids,  that  they  remain  so  long  in  the  water  that  the  animal  heat  is 
lowered  below,  the  proper  degree:  to  boys  of  a  feeble  constitution  the  mischief  froni 
this  is  considerable.  In  order  to  obtain  the  full  degree  of  salutary  reaction,  immersion  in 
the  cold  bath  should  cease  just  before  the  temperature  of  the  body  is  sensibly  diminished  ; 

and  a  proof  that  this  point  has  not  been  passed  will  be,  that  the  glow  or  reaction  is  felt  to 
continue. 

7226.  Fig.  92 1 .  is  one  of  the  hathing  machines  now  so  common  at  all  our  watermg-piaces. 
It  consists  of  a  small  wooden  house  placed  upon  four  wheels,  drawn  by  a  horse,  the  driver 

sitting  in  front.  At  the  back  there  is  a  set  of  large  semicircular  hoops,  having  canvas 
stretched  over  them  that  can  be  lowered  by  means  of  hinges  into  the  position  represented 

in  the  cut.  Within  the  area  enclosed  by  this  canvas,  there  are  steps  from  the  back  of 

the  machine,  by  which  the  bather  can  descend  from  the  interior  into  the  sea  without 

being  seen  from  the  shore.  When  the  machine  is  not  in  use,  these  hoops  are  drawn  up, 
as  in  the  machine  represented  in  the  distance. 

7227.  The  periods  of  the  year  best  adapted  for  sea-bathing  arc  the  summer  and  autumn, 

when  the  temperature  of  the  water  on  our  shores  varies  from  5,')°  to  70°.  Those  who 
have  vigorous  constitutions,  or  at  least  great  powers  of  reaction,  may  continue  to  bathe  in 
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f^.  &2i: 
the  sea  beyond  the  autumnal  months,  and  some  even  in  winter ;  but  it  will  scarcely  ever 
be  proper  to  commence  bathing  at  the  latter  time. 

7228.  Tlie  time  of  day  for  bathing  in  the  sea  must  depend  partly  upon  the  locality  and 
state  of  the  tide  ;  but  independently  of  these  considerations,  the  best  time,  either  as  a 
measure  of  hygiene  or  as  a  remedy  will  be  about  noon,  that  is,  two  or  three  houi's  after 
breakfast,  when  the  system  is  sufficiently  recruited  by  the  morning's  meal  :  but,  should 
the  sun  be  very  powerful  at  this  time,  an  earlier  hour  should  be  chosen.  When  the  con- 

stitution is  strong,  the  temperature  of  the  surface  high,  and  the  person  refreshed  and 
active  when  he  rises  from  his  bed,  the  bath  may  be  taken  before  breakfast.  The  tempe- 

rature of  the  water  on  the  sea-shore  will  vary  with  the  locality,  the  hour  of  the  day,  and 
the  time  of  high  water.  If  the  shore  consist  of  level  sand  or  shingle,  the  tide  which  flows 
in  the  afternoon  over  a  large  expanse  of  surface  is  somewhat  heated. 

7229.  In  cases  of  relaxed  habits,  when  there  is  a  tendency  to  perspiration  on  slight 
exertion,  or  to  cold  clammy  perspiration  in  bed,  the  salt-water  bath  proves  eminently 
useful,  particularly  when  combined  with  dry  pure  air  and  a  bracing  climate,  such  as  is 
found  on  the  airy  downs  along  the  southern  shores  of  our  island.  It  acts  as  a  preventive 
of  the  numerous  family  of  catarrhal  diseases  which  are  the  result  of  debility  :  and  it 
strengthens  in  a  peculiar  manner  the  skin  and  mucous  membranes  of  the  air-passages, 
the  relaxation  of  which  are  so  productive  of  catarrh  on  the  least  change  of  temperature. 
With  this  view,  sea-bathing  should  be  practised  for  some  time  during  the  summer  season, 
and  afterwards  the  shower-bath  :  during  the  winter  it  will  he  proper  to  employ  sponging 
OQ  the  chest  and  trunk.  When  considerable  irritability  of  the  system  is  shown  by  the 
state  of  the  mental  functions,  and  the  hypochondriasis  of  literary  persons,  cold  sea-bathing 
is  particularly  useful :  but  in  a  state  of  actual  indigestion,  especially  if  complicated  with 
sub-acute  inflammation  of  the  mucous  membranes  of  the  stomach  or  intestines,  cold 
bathing  is  very  injurious.  It  is  serviceable  in  cases  of  torpor  and  loss  of  power,  and  in 
weakness  of  the  limbs,  and  after  spasms  and  paralysis. 

Simple  as  the  cold  bath  appeal's,  yet,  like  all  other  remedies,  it  requires  caution ;  in 
infancy  and  old  age  it  is  less  admissible  than  at  other  times,  and  it  is  quite  improper  if 
the  debility  is  great ;  and  hence,  previous  to  entering  upon  a  course  of  sea-bathing,  it  is 
prudent  to  consult  a  physician  resident  upon  the  spot. 

7230.  Warm  salt-water  bath. — Saline  impregnations  modify  the  effects  of  the  warm 
bath.  The  warm  salt-water  bath  is  sensibly  more  stimulating  than  the  warm  bath  of  fresh 
water.  Accordingly,  to  those  who  are  strong,  after  fatigue,  much  more  refreshment  is 
conveyed  by  a  warm  sea-bath  than  by  an  ordinary  warm  bath  ;  and  many  of  those  who 
are  of  that  exhausted  habit  that  they  would  be  enfeebled  by  the  latter,  take  the  former 
with  benefit,  and  sensible  improvement  of  strength  :  hence  some  of  the  contradictory  ac- 

counts sometimes  given  of  the  effects  of  warm  bathing.  Baths  with  saline  impregnations 
can  be  borne  for  a  longer  per  iod,  and  are  followed  by  less  exhaustion,  than  those  of  pure 
water  ;  and  patients  are  less  liable  to  take  cold  after  the  former. 

Sect.  VI. 
AIR. 

231.  The  subject  of  the  necessity  of  breathing  good  air  has  been  already  treated  of 
in  Book  III.  "On  Ventilation."  We  may  here  state  that  the  air  is  chiefly  contaminated 
by  exhalations  from  decomposing  animal  and  vegetable  substances ;  the  exhalations  from 
animal  matters  are  most  abundant  in  towns,  pnrticularly  in  large  manufacturing  towns, 
where  there  are  numerous  poor ;  in  such  places  not  only  are  the  habitations  uncleanly, 
but  the  system  of  sewerage  is  imperfect ;  matters  are  left  to  accumulate  instead  of  being 
carried  off,  and  poured  out  into  rivers  or  reservoirs  ;  large  dunghills  are  sometimes  seen 
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on  which  all  the  refuse  of  a  ueighbourhood  is  thrown ;  or,  if  there  be  drains,  tliey  are 
uncovered,  and  their  contents  stagnate,  from  want  of  sufficient  stream  to  carry  them  away. 
Such  a  state  of  things  renders  those  exposed  to  the  effluvia  liable  to  dysentery,  diarrhoia, 
and  other  bowel  complaints  ;  it  produces  fever,  or  at  any  rate  it  aggravates  this  wl)en 
present ;  and,  by  depressing  the  general  health,  it  renders  all  complaints  more  severe  and 
fatal.  In  districts  in  which  drainage  is  very  imperfect,  fever  is  seldom  or  never  absent, 
and  at  particular  seasons  it  rages  like  a  pestilence.  These  matters  have  lately  occupied 
much  of  public  attention,  and  will  doubtless  soon  be  remedied  the  knowledge  of  them, 
however,  and  the  necessity  of  reform,  cannot  be  too  widely  ditfused. 

7232.  The  exhalatiuns  from  decomposing  vegetable  subsUinces  are  evidenced  in  the  effluvia 
from  marshes  ;  they  produce  agues  and  remittent  fever ;  it  is  necessary  for  the  decompo- 

sition of  plants  that  there  should  be  a  certain  degree  of  moisture,  heat,  and,  of  course, 
atmospheric  air ;  if  there  be  too  much  moisture,  decomposition  cannot  occur ;  and  very 
wet  places  are  not  so  liable  to  ague  as  places  sometimes  wet  and  sometimes  dry  •,  for 
example,  a  place  in  which  ague  prevails  will  become  free  from  tliis  when  a  marsh  is  con- 

verted into  a  lake  ;  again,  a  certain  degree  of  moisture  is  necessary  to  produce  the 
malaria  ;  and  if  this  be  lessened  by  draining  the  marsh,  agues  cease,  as  in  the  former 
case. 

7233.  The  effluvia  from  plants  is  most  abundant  in  spring  and  autumn,  and  for  this 
reason  : — towards  the  end  of  summer,  plants  lose  their  foliage  and  their  flowers,  and  scatter 
their  seeds  ;  an  immense  quantity  of  dead  vegetable  matter  is  thus  distributed  on  the 
ground ;  and  if  the  requisite  degree  of  moisture  be  present,  the  heats  of  autumn  soon 
cause  deeaj',  and  extricate  the  peculiar  substances  which  produce  ague  when  distributed 
through  the  air.  Marshes,  again,  towards  the  end  of  summer  have  lost  much  water  by 
evaporation,  and  the  water-plants  which  grow  in  most  marshes  in  prodigious  quantity  are 
in  a  position  the  most  favourable  for  decomposition.  The  extrication  goes  on  all  the 
autumn,  but  is  arrested  by  the  frosts  of  winter,  which  congeal  the  water,  and  render  decay 
impossible ;  but  in  the  spring,  when  the  sun  again  acquires  power,  the  remnants  of  the 
vegetable  matter  which  have  escaped  decomposition  the  previous  autumn,  and  which 
have  lain  dormant  all  the  winter,  are  speedily  acted  upon,  and  a  great  quantity  of  miasma 
is  evolved.  When  marshes  existed  over  large  districts,  all  complaints  were  aggravated 
at  these  times  ;  and  even  now  it  is  not  uncommon  in  country  places  to  hear  poor  people 

anticipating  an  increase  of  their  complaints  "  at  the  spring  or  fall  of  the  leaf." 
7234.  The  "malaria"  is  rather  peculiar  in  its  transmission  ;  sometimes  it  is  conveyed 

great  distances,  at  other  times  it  infects  only  a  limited  district.  In  all  marshy  countries, 

as  a  general  rule,  it  is  more  liable  to  attack  those  who  are  nearest  to  the  marsh ;  some- 
times, however,  it  will  pass  over  a  particular  village,  and  this  may  sometimes  be  traced 

to  the  presence  of  woods  and  foliage  between  the  marsh  and  village,  for  it  is  singular  that 
thick  foliage  seems  occasionally  sufficient  to  arrest  its  course. 

Malaria  is  more  liable  to  attack  new  comers,  and  those  unused  to  it,  than  inhabitants 

of  fenny  countries  ;  it  will  sometimes  not  excite  ague  till  the  strength  of  the  individual 
has  been  accidentally  lowered  by  some  cause  or  other ;  it  seems  more  powerful  in  the 
evening  than  in  the  middle  of  the  day  ;  it  will  attack  those  sleeping  on  the  ground  floor, 

and  pass  over  those  who  are  at  the  top  of  the  house ;  sleeping  on  the  ground  in  the  open 
air  is  almost  sure  to  give  an  attack. 

7235.  Touching  the  means  of  preventing  the  action  of  malaria,  some  have  fancied  that 

smoking  has  much  power  as  a  securitive  ;  and  in  fenny  countries  some  people  always 

take  spirits  before  going  into  the  air  in  the  evening ;  but  it  is  doubtful  if  these  do  any 

good  ;  the  best  thing  is  to  take  two  or  three  grains  of  sulphate  of  quinine  every  four  or 
six  hours,  directly  any  symptoms  of  an  attack  are  perceived. 

Sect.  VII. 

TEMPKRATURE. 

7236  Tlie  human  frame  is  capable  of  a  considerable  power  of  accommodation,  and  can 

sustain  without  inconvenience  the  extremes  of  temperature:  as  a  means  of  preserving 

health,  however,  a  temperature  moderate,  and  not  suddenly  changeable,  is  «ie  best;  hut
 

on  this  subject  we  refer  the  reader  to  what  we  have  said  on  "  Warming,  Book  II.,  and 
"  Ventilation,"  Book  III. 

Sect.  VIII. 

EXERCISE. 

7237.  Exercise  is  absolutely  necessary  to  preserve  the  health ;  most  people  will  admit 

this  statement,  but  few  know  exactly  what  proper  exercise  is:  by  P'-opf  "e^-f';^^ 
meant  the  use  of  all  the  muscles  in  the  body,  not  m  an  immoderate  degree,  but  eno

ugh  o 

keep  them  in  full  play,  and  render  the  discharge  of  their  office  easy  and  pl
easant  to  the 



Chap.  IV. INFORMATION  IN  CASE  OF  SICKNESS. 1229 

person ;  hardly  any  kind  of  exercise  by  itself  can  be  considered  as  doing  this  ;  even 
walking,  which  is  on  the  whole  the  best,  exercises  the  legs  much  more  than  the  arms,  and 
with  walking  it  is  necessary  to  combine  some  plan  which  may  call  into  play  the  muscles 
of  the  arms  and  of  the  chest  :  the  legs  of  the  professional  pedesti'ian  are  often  beautifully 
developed,  while  his  arms  appear  as  if  made  for  another  person  :  the  arms  of  the  black- 

smith, again,  are  those  of  a  powerful  athletic  man,  while  his  legs  are  comparatively  small 
and  feeble.  Therefore  walking  by  itself,  although  extremely  useful,  does  not  answer  to 
the  definition  of  complete  exercise,  unless  it  be  combined  with  the  use  of  the  dumb-bells, 
or  with  some  plan  which  enlarges  the  chest,  and  calls  into  action  the  muscles  of  the  upper 
half  of  the  body. 

7238.  Boating  and  rowing  again  exercise  the  chest  and  arms  more  than  other  parts, 
and  in  moderation,  and  combined  with  walking,  no  exercise  is  better  than  rowing;  but  if 
too  much  indulged  in,  it  is  apt  to  supersede  walking,  and  then  the  arms  are  immoderately 
used  ;  and  from  the  constant  movement  of  the  chest,  the  heart  is  made  to  beat  stronger 
than  it  should,  becomes  over-nourished,  and  at  length  enlarged,  and  then  perhaps  diseased 
in  other  ways. 

7239.  Horse  exercise  is  very  good,  and  in  some  particular  cases  remarkably  useful, 
but  like  every  single  form  of  exercise  it  is  too  partial  in  its  operation,  calling  into  play 
only  a  few  comparatively  of  the  muscles  in  the  body  ;  it  should  consequently  be  com- 

bined with  -walking,  the  use  of  the  dumb-bells,  &c. 
7240.  Carriage  e.x.grcise  is  useful  chiefly  by  the  fresh  air,  change  of  scene,  &c.,  which 

accompany  it. 
Among  other  exercises,  particularly  in  those  predisposed  to  any  diseases  of  the  chest, 

reading  aloud  is  one  of  the  best  that  can  be  taken  ;  it  calls  into  play  many  muscles,  and 
causes  a  more  rapid  transmission  of  the  blood  through  the  Imigs. 

7241.  To  sum  up  what  we  have  said  in  a  few  words,  exercise  must  be  composite; 
walking  must  be  combined  with  other  forms  ;  horse  exercise  must  not  alone  be  depended 
on  ;  one  set  of  muscles  must  not  be  exercised  to  the  exclusion  of  other  sets. 

7242.  With  regard  to  the  degree  and  extent  of  exercise,  this  must  be  left  to  the  discre- 
tion of  each  individual.  We  may  make  this  remark,  that  great  exercise  must  not  be  taken 

suddenly,  that  is  to  say,  a  person  who  for  some  months  has  not  been  able  to  exercise 
regularl)',  must  not  attempt  at  once  to  return  to  the  same  degree  he  used  before  the  disuse; 
lie  must  regain  the  standard  gradually.  Excess  of  exercise  is  indeed  very  hurtful;  many 
diseases,  particularly  of  the  lungs  and  heart,  are  brought  on  by  it ;  the  violent  rowing, 
which  is  practised  at  some  of  our  Universities,  has  in  several  instances  been  attended  ■with 
very  disastrous  consequences. 

CHAP.  IV. 

USEFUL  INFORMATION  IN  CASK  OF  SICKNESS  IN  THE  ""l-AmLY. 

7243.  Under  this  head  we  propose  fiist  to  describe  some  slight  disorders,  which  are 
usually  curable  without  medical  aid  ;  secondly,  to  enumerate  the  circumstances  which 
would  lead  us  to  apprehend  the  approach  of  certain  severe  diseases ;  thirdly,  to  notice  the 
chief  accidents  which  may  occur  iu  a  family  ;  and  fourthly,  to  detail  the  management  of 
the  sick-room  during  the  prevalence  of  certain  severe  affections. 

Sect.  I. 

SUOHT  DISORDEUS  USUALLY  CUUABLE  WITHOUT  MEDICAL  AID. 

SuBSECT.  1. —  Common  Cold,  Cough. 

7244.  A  cold  heyins  with  a  little  chilliness,  and  feeling  of  illness,  followed  by  slight 
pains  in  the  back  of  the  head,  down  the  neck,  or  in  the  back  ;  there  is  often  headache  ; 
the  nostrils  seem  dry  and  stuffed  ;  there  is  frequent  sneezing,  and  soon  afterwards  dis- 

charges from  the  nose  and  eyes.  Such  an  attack  is  often  called  "  a  cold  in  the  head  ;"  after 
remaining  at  a  height  for  two  or  three  days,  or  longer  in  some  individuals,  these  symptoms 
gradually  subside,  leaving  behind  them  a  little  hacking  cough  with  slight  expectoration, 
which  continues  for  two  or  three  weeks. 

Treatment  of  a  cold.  —  Almost  every  one  possesses  some  way  of  curing  his  own  cold.  In 
most  eases.it  is  advisable  to  keep  within  doors,  to  take  care  of  draughts,  and  to  leave  oif 
animal  food  for  two  or  three  days ;  the  feet  may  be  bathed  in  warm  water,  and  a  pill 
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taken,  consisting  of  a  mixture  of  blue  pill  (about  two  grains)  and  James's  powder  (about three  grains). 
If  the  cold  be  very  severe,  if  there  be  considerable  fever  present,  indicated  by  a  hot 

skin,  quick  pulse,  furred  tongue,  and  thirst,  the  patient  should  retire  to  bed ;  a  brisk 
aperient  should  be  taken,  and  at  night  the  warm  foot-bath  used,  and  the  pill  above-men- 

tioned. After  two  or  three  days  the  violence  of  the  cold  subsides,  and  the  cough  left  is 
often  troublesome  :  the  following  draught  is  useful  :  — 

Take  of  wine  of  ipecacuanha,  10  or  15  drops ;  camphorated  tincture  of  opium,  20  drops  ;  camphor  mixture, 
3  table-spoonfuls.   Draught  to  be  taken  night  and  morning. 
Or  this  draught  is  often  efficacious,  viz. : 
Take  of  tincture  of  balsam  of  tolu,  20  drops  ;  compound  powder  of  ipecacuanha,  5  grains  ;  mucilage  of 

acacia  as  much  as  may  be  sufficient ;  water,  2  table-spoonfuls.  Draught  to  be  taken  every  night  for  3  nighH running. 

For  measuring  the  drops  it  is  advisable  to  use  a  little  graduated  glass  called  a  minim 

measure,  and  which  can  be  bought  at  any  druggist's  shop.  Sometimes  a  cold  is  arrested 
by  a  plan  altogether  the  reverse  of  this,  viz.  eating  as  usual,  and  taking  a  glass  or  two  of 
wine  more  than  ordinary;  and  this  plan  is  chiefly  successful  when  there  is  but  little 
feverishness  attending  the  cold.  Another  plan,  by  which  a  cold  can  sometimes  be  at 
once  arrested,  is  taking  a  dose  of  tincture  of  opium  (about  20  minims  of  the  tincture)  at 
bed-time,  and  following  it  up  next  morning  with  an  aperient  mixture,  such  as  the  fol- 

lowing :  — 
Take  of  sulphate  of  magnesia  (epsom  salts)  from  2  to  4  drachms ;  infusion  of  senna,  3  table-spoonfuls ;  tinc- 

ture of  senna,  1  drachm  (60  minims).    Draught  to  be  taken  the  first  tiling  in  the  morning. 

However,  if  this  plan  do  not  stop  the  cold  it  will  increase ;  and  we  do  not  recommend 
it  unless  there  be  some  particular  necessity  for  speedily  getting  rid  of  the  cold.  Another 
plan  has  been  much  recommended  by  Dr.  C.  J.  B.  Williams,  and  which  seems  really  to 
be  beneficial,  particularly  in  cases  where  colds  are  very  severe,  lasting  for  2  or  3  weeks  ; 
we  allude  to  the  total  abstinence  from  fluids  of  all  kinds  for  48  or  CO  hours ;  the  lips  may 
be  wetted,  but  no  fluid  should  be  swallowed.  In  46  or  43  hours  the  severe  symptoms 
disappear,  the  eyes  no  longer  smart,  the  discharges  from  the  nose  cease,  and  the  cougli 
disappears  ;  one  great  advantage  of  the  plan  is,  that  it  permits  the  individual  to  pursue 
his  ordinary  avocations  :  it  does  not  confine  him  to  the  house.  But  this  plan  greatly 
augments  fever  when  it  is  present. 

SuBSECT.  2.  —  Influenza. 

7245.  This  in  many  respects  resembles  a  severe  cold,  but  with  more  fever,  with  greater 
headache  and  loss  of  appetite  ;  the  cough  is  also  often  very  severe,  and  there  is  a  remark- 

able loss  of  strength  ;  the  general  indisposition  is  very  distressing  ;  there  is  great  thirst, 
white  tongue,  with  heat  of  skin  and  quickened  pulse. 

7246.  Treatment.  —  This  is  a  much  more  serious  complaint  than  cold,  and  almost  always 
demands  medical  aid ;  the  warm  bath  should  be  used,  the  patient  should  go  to  bed,  and 

take  the  pill  formerly  mentioned  (viz.  blue  pill  and  James's  powder) ;  and  next  morning 
an  aperient :  if  senna  be  very  disagreeable,  Epsom  salts  may  be  taken  in  an  effervescing 
draught. 

SuBSECT.  3.  —  Sort  Throat. 

7247.  This  often  accompanies  a  cold.  In  a  severe  form  it  requires  medical  attendance  ; 
when  not  so  severe,  however,  it  is  often  relieved  by  simple  gargles,  such  as  solution  of 

gum,  with  barley  water,  and  by  the  inhalation  of  warm  watery  vapour. 
Individuals  are  sometimes  annoyed  with  constant  recurrences  of  sore  throat.  When 

examined,  the  throat  is  seen  swollen,  but  not  very  red  ;  in  fact,  it  is  what  is  commonly 
called  relaxed  sore  throat ;  now  it  is  in  these  cases  that  gargles  of  capsicum,  and  of 

port  wine  are  useful,  but  it  should  be  remembered  that  these  gargles,  if  there  be  much 

inflammation,  are  likely  to  do  more  harm  than  good ;  and  instead  of  them,  we  beg  to  re- 
commend a  gargle  of  alum,  directly  the  soreness  and  feeling  of  relaxation  begin  to  appear. 

This  gargle  must  be  saturated  with  alum,  and  is  best  made  in  the  following  manner  :  —a 
piece  of  alum  is  pounded  finely  in  a  mortar,  and  then  boiling  water  poured  upon  this,  and 
rubbed  with  the  alum,  or  the  ahun  when  powdered  may  be  put  out  of  the  mortar  mto  a 

glass,  and  boiling  water  poured  upon  it,  and  the  two  stirred  together  with  a  spoon  ;  then 
the  water  must  be  poured  off  and  left  to  cool ;  if  any  alum  is  deposited  as  it  cools,  it  proves 
that  the  solution  is  saturated  ;  the  gargle  thus  prepared  should  be  used  every  hour  or 

two,  for  several  successive  times ;  after  the  few  first  tmies  the  pam  and  difficulty  of 

swallowing  subside,  and  gradually  altogether  disappear. 

It  is  a  good  plan,  when  sore  throat  is  a  common  occurrence,  to  gargle  every  mornmg, 

or  every  other  morning,  with  this  solution.  Solution  of  salt  and  water  is  also  a  good eargle  in  such  a  case. 
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SuBSECT.  4.  —  Stiff  Neck. 

7248.  A  stiff  neck  is  almost  always  relieved  by  warm  fomentations,  and  the  warm 
bath  ;  warmth  may  also  be  applied  by  means  of  hot  flannels  wrapped  round  the  neck.  A 
dose  of  James's  powder  (three  or  four  grains)  may  be  taken  at  bed-time. 

S0BSECT.  5.  —  Toothache. 

7249.  Toothache  may  be  rheumatic,  or  may  be  caused  by  the  decay  of  a  tooth  and 
inflammation  of  its  nerve. 

In  the  former  case  the  pain  extends  to  several  teeth,  and  along  the  jaw  :  it  is  duller 
than  the  pain  of  decayed  teeth,  and  does  not  come  on  in  paroxysms  ;  there  are  also  often 
pains  over  the  head  or  down  the  neck,  in  fact,  rheumatism  extending  to  other  parts. 

In  toothache  proceeding  from  decay,  the  pain  is  at  times  dull  and  gnawing,  at  times 
severe  and  cutting,  shooting  to  the  ear,  along  the  jaw  and  down  the  neck  :  the  cause  of 
the  pain  is  an  inflammation  of  the  nerve  distributed  on  the  pulp  of  tlie  tooth,  and  the 
pain  is  more  or  less  severe,  according  to  the  extent  and  height  of  the  inflammation  ; 
to  understand  this  fully,  a  few  words  on  the  structure  of  the  teeth  become  necessary. 
Every  one  knows  that  teeth  have  different  shapes  ;  one  part  is  called  the  body,  the  other 
the  fang  of  the  tooth ;  each  tooth  is  composed  of  a  bony  matter  called  the  ivory,  and  of 
a  white  matter  covering  this  on  the  crown,  very  hard  and  dense,  and  termed  the  enamel 
of  the  tooth.  Within  the  tooth  is  a  cavity,  having  somewhat  the  shape  of  the  tooth  itself, 
and  fi.lled  with  a  whitish  substance,  called  the  pulp  ;  at  the  end  of  the  fang  of  the  tooth  is 
visible  a  little  opening  ;  into  this  opening  pass  numerous  little  vessels  and  nerves  ;  they 
run  into  the  central  cavity,  and  are  distributed  on  the  pulp  :  now  when  the  tooth  has 
decayed  somewhat,  the  food  which  is  taken  into  the  mouth  can  more  easily  make  ah 
impression  upon  the  nerve  ;  if  this  Impression  be  sufficiently  severe,  inflammation  follows, 
and  lasts  a  longer  or  shorter  time. 

Several  circumstances  are  at  once  evident  from  this  statement ;  it  proves  how  careful 
every  body  should  be  not  to  let  the  teeth  decay  too  far,  else  it  becomes  impossible  to 
stop  them.  The  process  of  stopping  consists  in  scooping  out  all  the  decayed  part  of 
the  tooth,  and  filling  up  the  hollow  with  gold  leaf  or  tin  foil  ;  if  the  decay  has  gone  out 
to  near  the  pulp,  there  is  not  sufficient  ivory  left  to  be  scooped  out.  Again,  it  is  very 
evident  that  the  use  of  dropping  laudanum  and  other  sedatives  into  the  tooth  results  from 
their  action  on  the  nerve  itself ;  laudanum  indeed  is  often  very  successful  in  alleviating 
the  pain.  Besides  laudanum,  various  remedies  are  applied  to  a  decayed  tooth  to  relieve  the 
pain  ;  camphorated  spirit,  applied  on  cotton,  wool,  or  creosote,  or  oil  of  cloves,  are  often  used 
with  success  ;  these  seem  to  act,  not  as  sedatives,  but  by  exhausting  the  irritability  of  the 
nerves,  and  then  their  sensibility  being  deadened,  the  pain  ceases.  It  might  be  expected 
that  we  should  enlarge  here  on  the  subject  of  dentists,  but  we  think  it  would  be  invidious 
to  point  out  any  particular  individuals  as  better  than  others  ;  and  as  there  are  plenty  of 
excellent  educated  dentists  in  London  and  the  large  provincial  towns,  it  is  a  man's  own 
fault  if  he  run  the  hazard  of  losing  his  teeth,  by  placing  himself  in  the  hands  of  an  empiric. 
We  wish,  however,  to  caution  our  readers  against  the  use  of  alloys,  amalgams,  mineral 
succedanea,  &c.,  and  all  the  tribe  of  advertising  dentists  :  some  of  these  substances  are  made 
with  silver  and  mercury,  and  are  positively  hurtful  ;  others  are  useless,  and  though 
occasionally  some  seem  to  answer  their  purpose,  the  employment  of  the  majority  will  be 
attended  with  disappointment ;  we  believe  we  may  safely  add  that  all  the  best  dentists 
in  London  have  long  given  up  these  compounds.  When  toothache  is  very  severe  and 
the  gum  is  inflamed,  it  is  often  useful  to  apply  one  or  two  leeches  to  the  gum. 

S0B8ECT.  6. — Ear-ache. 

72.')0.  This  is  sometimes  merely  a  nervous  affection,  and  may  be  relieved  by  dropping two  or  three  drops  of  laudanum  into  the  ear,  with  or  without  a  little  sweet  oil ;  but  often 
ear-ache  is  by  no  means  a  trifling  affection,  and  if  the  laudanum  do  not  relieve  the  pain, 
medical  assistance  should  be  sought  for,  as  high  inflammation  may  prevail,  and  hearing 
may  be  interfered  with — tlic  brain  even  may  be  affected  ;  leeches  and  active  treatment, 
even  blood-letting,  become  necessary. 

We  take  this  opportunity  of  mentioning  that  in  case  of  any  little  insects  getting  into  the 
ear,  they  will  be  immediately  killed  by  a  few  drops  of  olive  oil  poured  into  the  ear,  if, 
indeed,  the  acrid  secretion  of  the  passage  have  not  already  had  that  effect.  If  a  child 
put  a  seed,  a  little  pebble,  or  any  small  body  of  that  nature,  into  the  ear,  it  may  be  often 
extracted  by  syringing  the  passage  strongly  with  warm  water  for  some  time.  If  this  do 
not  effect  its  expulsion,  tlie  scoop  or  forceps  of  the  surgeon  becomes  necessary. 
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SuBSECT.  7.  —  Headache  from  Ind'igcsliuii. 
7251.  Headache  may  arise  from  numerous  causes,  with  which  at  present  we  havd 

nothing  to  do.  We  speak  now  of  that  kind  of  headache  whicli  people  know  arises  from 
indigestion  ;  the  bowels  being  a  little  more  costive  than  usual,  the  food  having  been 
different  from  the  accustomed  routine,  are  circumstances  which  in  particular  individuals 
are  often  followed  by  a  heavy,  tense  headache,  situated  oyer  the  eyes,  or  over  one  e)e 
and  over  one  temple,  or  else  extending  all  over  the  head.  There  is  often  a  difficulty  in 
casting  the  eyes  up  suddenly  to  the  ceiling  ;  the  eyes  look  heavy,  and  under  them  is  a 
darkened  circle  ;  there  is  also  present  a  feeling  of  sickness,  uneasiness  and  weight  in  the 
stomach,  particularly  after  meals  ;  the  bowels  are  costive  ;  there  is  flatulency  ;  the  urine  is 
turbid  ;  the  tongue  is  white  ;  the  mouth  parched  or  clammy  ;  the  breath  is  often  a  little 
foetid,  and  the  food  may  be  tasted  for  several  hours  after  it  has  been  taken. 

7252.  Treatment.  —  If  there  be  much  nausea,  and  feeling  of  weight  and  distension,  an 
emetic  of  ipecacuanha  becomes  necessary.  To  an  adult  of  twenty  years  and  upwards 
from  fifteen  grains  to  one  scruple  will  be  a  good  dose :  for  a  boy  of  twelve  years,  half  a 
scruple  will  be  sufficient.  Warm  chamomile  tea  may  be  drank  afterwards  ;  it  keeps  up 
the  sickness,  and  effectually  dislodges  all  offending  matter  from  the  stomach.  After  the 
emetic  has  fully  acted,  an  aperient  mixture  should  be  given. 

To  avoid  these  headaches,  attention  to  diet  and  the  state  of  the  bowels  are  the  great 
points  to  be  regarded.  The  diet  should  be  simple,  without  fermented  liquor ;  animal 
food  should  be  taken  once  a  day.  To  regulate  the  bowels,  nothing  is  better  than  dinner 
pills,  containing  a  little  rhubarb,  aloes,  and  compound  extract  of  colocynth ;  when  the 
bowels  are  got  into  a  regular  state  these  should  be  discontinued. 

SuBSECT.  8.  —  Hysterical  Fits  and  Affections. 

7253.  An  hysterical  fit,  although  generally  a  very  innocent  thing,  is  sufficiently  alarming 
when  seen  for  the  first  time.  Although  most  usual  in  excitable  and  ill-regulated  minds, 
it  may  occur  iu  the  most  sensible  and  calm-judging  person.  Sudden  shocks,  fright,  great 
mental  emotion,  grief,  joy,  anger,  will  produce  in  any  one  an  hysterical  fit  of  more  or  less 
violence. 

The  fit  is  often  preceded  by  a  feeling  of  faintness,  and  of  choking,  as  if  a  ball  were 
rising  in  the  throat,  interfering  with  swallowing,  and  even  with  speech.  Then  comes 
on  a  violcut  fit  of  screaming,  sobbing,  mingled  with  wild  bursts  of  laughter :  the  eyes  are 
closed  ;  the  breath  is  drawn  with  labour  ;  the  face  becomes  red  ;  and  the  limbs  perhaps 
convulsed  ;  the  throat  is  grasped  violently,  or  the  hair  is  torn,  or  the  hands  or  feet  are 
beaten  violently  against  the  ground.  In  fifteen  or  twenty  minutes  the  fit  goes  off,  and 
the  patient  comes  to  herself,  having  been  unconscious  the  whole  time,  or  more  often 
retaining  a  distinct  recollection  of  the  occurrences  around  her,  although  she  may  pretend 
not  to  do  so.  During  the  fit  all  that  is  necessai-y  is  to  see  that  the  patient  does  not  receive 
any  injury  by  rolling  violently  off  the  bed  or  sofiu  She  should  be  prevented  striking 
and  injuring  herself,  but  beyond  this,  there  is  no  reason  to  employ  force  to  restrain  her 
movements.  The  sudden  dashing  of  cold  water  in  the  face  is  often  of  service  ;  some 
advise  salt  to  be  put  into  the  mouth. 

K  hysteria  always  assumed  this  form,  it  would  be  a  mild  and  tractable  affection,  instead 
of  being,  as  it  is,  one  of  the  most  difficult  to  treat  in  the  whole  range  of  medicine.  But 
the  social  position  of  women  diversifies  this  disease  in  a  hundred  different  ways.  The 
conventionalities  of  society;  the  strife  after  fashion;  the  desire  of  approbation;  the  intense 
longing  for  sympathy  ;  the  mortification  of  failure  ;  the  excessive  cultivation  of  the 
intellect  as  compared  with  the  physical  frame  and  strength;  the  excitation  of  the  moral 
faculties  by  theatrical  exhibitions,  and  by  the  innumerable  works  of  imagination  which 
derive  their  interest  from  delusive  views  of  life  and  actual  society,  all  tend  to  create  a 
struggle  and  mental  contest,  which,  in  the  susceptible  organisation  of  the  educated 
woman,  ends  in  many  instances  in  one  of  the  numerous  forms  of  hysterical  disease. 

We  make  these  remarks,  not  in  the  shape  of  a  crusade  against  the  present  system  of 
female  education,  for  this,  as  far  as  we  know,  has  improved  and  will  improve  still  more  ; 
but  we  wish  to  point  out  to  the  parents  of  an  hysterical  patient,  how  valuable  and  indeed 
indispensable  to  the  medical  man  is  their  assistance  in  the  treatment  of  the  complaint. 
What  advantage  can  medicines  give,  or  the  professional  attendance  for  ten  minutes  a  day, 

if  the  cause  of  all  the  disorder,  the  important  mental  process,  be  left  unremedied.^  If 
parents  will  not  a.ssist  in  the  treatment  of  these  complaints,  the  physician  cannot  restrain 

them,  nor  are  they  "  curable  by  any  herbs."  The  mind  must  not  be  left  to  itself,  nor 
must  works  of  imagination  and  of  absorbing  interest  be  allowed,  under  the  idea  of  amuse- 

ment. If  possible,  some  pursuit,  interesting  yet  not  exciting,  should  be  inculcated  — some 
plan  by  which  the  intellectual  and  moral  faculties  are  gratified,  but  not  roused  into 
violent  and  opposing  action. 
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The  excitement  of  mixed  soclet}'  must  in  many  cases  be  avoided,  but  the  presence  of 
friends  is  often  singularly  beneficial,  by  withdrawing  the  mind  from  constant  attention  to 
its  own  thoughts.  Too  mucli  sympathy  must  not  be  given;  and,  especially  in  the  middle 
classes,  one  must  guard  against  that  strange  fanaticism,  which,  under  the  semblance  of 
religion,  is  too  frequently  an  attendant  source  of  hysteria. 

Improvement  in  bodily  health  will  often  remove  hysterical  affections  ;  hence  country 
air,  plenty  of  exercise,  on  foot  as  well  as  on  horseback,  and  sea-bathing,  are  of  essential 
use.    Plaiu  food  and  warm  clothing  are  also  essential. 

SoBSECT.  9. —  WJiithws. 

7254.  These  are  extremely  painful  affections,  arising  from  the  formation  of  matter 
under  some  of  the  dense  structures  of  the  end  of  the  fingers  and  thumb.  Cold  lotions,  or 
a  bread  poultice,  may  be  applied  ;  but  the  most  effectual,  and  after  a  time,  if  the  case  be 
severe,  the  necessary  treatment  is  letting  out  the  matter  with  a  lancet ;  and  though  this 
little  operation  is  somewhat  painful,  yet  it  is  much  less  so  than  the  torment  which  often 
attends  the  disease. 

7255.  Severe  Whitlow.  —  In  commencing,  laudanum  applied  constantly  by  means  of  a 
rag  dipped  in  it,  and  put  round  the  finger,  is  a  good  and  soothing  remedy. 

SUBSECT.  10.  —  Boils. 

7256.  These  are  painful  Swellings  of  a  hard  dense  structure,  slowly  increasing  in  size, 
till  sometimes  they  become  as  large  as  a  pigeon's  egg,  or  larger ;  after  a  time,  matter  forms 
and  discharges  itself,  then  the  core,  as  it  is  vulgarly  called,  comes  away,  and  the  boil 
heals  up.  They  should  be  poulticed,  and  balsam  of  Peru  applied  twice  a  day  ;  when 
matter  forms,  the  surgeon's  lancet  will  expedite  the  cure. 

SuBSECT.  11. —  Carbuncle. 

7257.  This  is  a  large  swelling,  occurring  chiefly  on  the  back,  very  painful,  and  often 
four  or  five  or  more  inches  in  circumference  ;  matter  gradually  forms  and  discharges  itself 
by  several  openings.  It  is  a  serious  disease  and  requires  prompt  medical  aid.  Poultices 
must  be  applied  twice  a  day.  If  the  patient  be  old  and  feeble,  the  strength  must  often  be 
supported  by  animal  food,  malt  liquor,  and  perhaps  wine  and  Peruvian  bark  administered. 

SuBSECT.  12. —  Chilblains. 

7258.  These  generally  arise  from  sudden  variation  of  temperature,  particularly  in 
delicate  and  loosely-clothed  children  ;  they  are  most  common  on  the  feet,  but  may  occur  on 
the  hands,  nose,  ears,  or  other  parts  of  the  body.  There  is  a  red  painful  swelling,  which 
itches  very  much  when  in  bed  ;  ice  or  cold  water  is  the  best  thing,  and  should  be  used 
two  or  three  times  a  day,  or  various  stimulating  applications  are  resoited  to,  as  campho- 

rated spirits  of  wine,  tincture  of  myrrh,  or  spirit  of  turpentine.  The  part  should  be  well 
clothed,  and  changes  of  temperature  guarded  against.  If  chilblains  are  not  arrested  in 
this  way,  the  red  colour  becomes  blue,  and  after  a  time  a  vesicle  rises,  which  opens, 
and  leaves  a  sore  and  painful  place.  To  this  a  poultice  should  be  applied,  or  linen  rags 
covered  with  some  simple  ointment.  If  the  sore  do  not  improve,  certain  applications  are 
necessary,  but  which  must  not  be  used  without  the  sanction  of  the  medical  attendant, 

SuBSECT.  13  —  Piles. 

7259.  In  many  instances  this  troublesome  complaint  arises  entirely  from  a  want  of  due 
attention  to  the  state  of  the  bowels,  conjoined  with  sedentary  habits,  fleficicncy  of  exercise, 
and  over-eating.  In  many  cases  the  patient  receives  great  relief  from  gentle  exercise  on 
foot  and  horseback,  unU  ss  there  be  so  uuich  pain  as  to  render  this  painful,  in  which 
case  medical  advice  is  necessary  ;  otherwise  inflammation  of  the  parts  may  ensue,  and 
cause  excruciating  torment.  With  regular  daily  exercise  also,  a  diet  light  and  digestible 
must  be  used,  and  the  bowels  kept  in  a  lax  and  proper  state  by  a  mixture  of  nuignesia 
and  sulphur,  or  a  tea-spoonful  of  the  confection  of  senna,  taken  every  night:  if  this  be  not 
active  enough,  a  drachm  of  powdered  jalap  may  be  added  to  every  ounce  of  the  confection, 
and  a  tea-spoonful  of  this  taken.  'J'he  parts  should  bo  well  washed  once  or  twice  a  day 
with  cold  soap  and  water,  and  afterwards  an  ointment  may  be  applied,  nuide  of  a  drachm 
or  two  of  powdered  gall-nuts  with  an  ounce  of  lard  or  any  simple  ointment:  it  is  better 
to  begin  with  a  small  quantity  of  gall-nut  and  gradiuilly  to  increase  it. 

If  the  confection  of  senna  be  not  strong  enough,  half  a  tea-spoonful  of  sulphtir  may  be 
added  to  every  dose.  Sometimes,  and  particularly  in  sedentary  individiuils,  the  lower 
part  of  the  bowels  gets  tinged  with  blood  and  relaxed,  giving  rise  to  the  idea  of  piles  being 
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present;  the  best  treatment  is  the  avoiding  constipation  by  taking  the  confection  of  senna 
mentioned  above,  and  using  exercise,  gentle  at  first,  and  afterwards  more  active. 

Respecting  the  limits  of  domestic  and  medical  treatment,  this  must  be  left  to  the  dis- 
cretion of  each  particular  person.  It  is  certainly  better  to  be  now  and  then  alarmed 

unnecessarily  than  to  overlook  an  important  and  latent  disease  :  even  a  common  cold,  if 
suffered  to  run  on  without  checking,  brings  no  inconsiderable  evils  in  its  train,  and  the 
slightest  chilblain,  if  treated  improperly,  may  become  an  obstinate  and  unmanageable  sore. 

SUBSECT.  14  •  Cortis. 

7260.  These  are  chiefly  caused  by  tight  shoes  ;  the  best  plan  is  to  soak  the  feet  in  hot 
■water,  and  then  for  a  corn-cutter  or  chiropodist  to  cut  out  the  nucleus  or  core. 

Sdbsect.  15. —  Warts. 

7261.  These  are  got  rid  of  in  various  ways:  some  tie  a  thread  round  their  base;  but 
a.  better  plan  is  to  have  a  piece  of  thick  paper  with  a  hole  cut  in  it,  the  size  of  the  wart ; 
this  is  put  over  the  wart,  and  then  every  morning  a  drop  or  two  of  the  strongest  acetic 
acid  dropped  through  the  hole  upon  the  wart ;  if  this  do  not  succeed,  dropping  oil  of  vitriol 
(sulphuric  acid)  in  the  same  way  will  perhaps  answer. 

SuBSECT.  16. — On  the  Limits  of  Domestic  and  Medical  Treatment. 

7262.  Although  disease  in  many  instances  cannot  be  effectually  treated  without  pro- 
fessional assistance,  yet  the  greatest  aid  in  many  cases  is  afforded  to  the  physician  by 

proper  apprehension  of  his  treatment,  and  by  judicious  fulfilment  of  his  advice  :  we  do  not 
exaggerate  when  we  say  that  in  many  severe  diseases  the  prompt  and  skilful  attention  of 
a  nurse  or  mother  is  of  incalculable  importance  ;  without  it,  the  best  directed  efforts  of 
medicine  are  rendered  nugatory,  while  possessing  it,  the  physician  knows  that  all  his 
endeavours  are  seconded  in  the  most  eflBcient  manner.  But  this  subject  will  be  enlarged 

upon,  when  we  detail  the  "Management  of  the  Sick  Room  —  Severe  Diseases." 

Sect.  II. 

COMMENCEMENT  OF  CERTAIN  SEVERE  DISEASES. 

7263.  It  would  be  of  little  use  to  enter  upon  the  detail  of  all  the  multitudinous  Uls  which 
demand  medical  assistance :  we  shall  select  a  few  of  the  more  important,  and  bring  these 
only  under  the  attention  of  the  reader. 

The  commencement  of  the  different  eruptive  fevers  (small  pox,  scarlatina,  measles,  &c.) 
have  already  been  mentioned. 

SuBSECT.  1. — Ague. 

7264.  This  disease,  extremely  common  in  some  districts,  is  scarcely  known  in  others.  It 
is  caused  by  the  exhalations  of  decomposing  vegetable  substances,  and  therefore  is  chiefly 
witnessed  on  the  borders  of  marshes  and  low  countries  imperfectly  drained,  or  occa- 

sionally flooded.  In  its  severe  form,  it  is  a  dangerous  disease,  as  in  the  fevers  of  the 
Campagna  of  Rome,  where  a  failing  civilisation  has  suffered  marshes  to  lie  undrained,  and 
has  thus  produced  in  modern  Italy  an  intensity  of  disease  unknown  in  the  days  of  ancient 
Rome. 

The  attack  of  an  ague  is  unfortunately  but  too  well  known.  At  first  the  patient  feels 
chilly  and  cold,  heavy,  and  sleepy  ;  then  speedily  the  cold  feeling  increases,  until  it  becomes 
intense  :  the  lips  and  cheeks  become  blue  ;  the  skin  becomes  rough,  (goose  skin  as  it 
is  called)  ;  rings  drop  off  the  fingers,  which  as  well  as  the  whole  body  are  shrunk  and 
diminished  in  size ;  there  is  shaking  and  trembling.  After  a  variable  time,  the  coldness 

diminishes,  and  is  succeeded  by  flushes  of  heat,  -which  speedily  become  general ;  the  skin 
is  now  as  hot  as  it  was  before  cold  ;  the  face  is  red  and  swollen  ;  the  pulse  full,  quick,  with 

a  degree  of  hardness  ;  the  eyes  are  dry  and  red  ;  there  is  often  intense  headache  and  pain 
in  the  back.  These  symptoms,  having  continued  at  their  acme  for  some  time,  gradually 

lessen,  the  skin  becomes  moist,  and  at  length  there  occurs  an  universal  and  plentiful  per- 
spiration, which  reduces  the  heat  of  the  skin,  and,  gradually  ceasing,  leaves  the  patient 

free  from  pain  and  fever,  but  languid,  inert,  incapable  of  bodily  or  mental  fatigue.  Siich 
is  a  description  of  a  well-marked  attack  of  simple  ague  ;  there  are  numerous  variations, 
which  it  would  be  useless  to  introduce. 

The  course  of  an  ague  is  as  follows. — It  has  a  disposition  to  return  periodically,  that  is 

to  say,  at  a  determinate  period  :  thus  its  attack  comes  on  in  the  morning,  and  ceases  after 
some  hours ;  but  recurs  on  the  following  morning,  at  the  same  hour;  then  again  departs, 

and  again  makes  its  appearance  at  the  same  hour  on  the  third  day,  and  so  on.    Such  a 
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disease  occurring  daily  is  called  in  medical  language,  a  "  quotidian  ague  ;"  if  instead  of 
returning  every  day  it  comes  on  every  other  day,  it  is  a  "  tertian  ague  ;  "  and  then  the 
attack  is  usually  about  noon ;  if  it  returns  every  third  day,  it  is  a  "  quartan  ague,"  and  the 
attack  occui's  principally  towards  evening. 

7265.  Treatmenl. — The  treatment  of  ague  is  very  successful ;  the  influence  of  Cinchona 
bark  has  been  known  for  a  long  time.  It  is  usual  now  to  prescribe  not  the  bark  itself,  but 
its  active  principle,  quinine,  extracted  by  chemical  agency,  and  united  with  sulphuric  acid, 
fonning  the  salt  called  disulphate  of  quinine.  The  dose  of  this  is  from  two  to  eight  grains. 
It  should  be  given  between  the  attacks  in  the  following  form  :  — 
Take  of  the  disulphate  of  quinine,  2  grains ;  diluted  sulphuric  acid,  10  minims  (or  more,  if  necessary)  ; 

diLited  nitric  acid,  5  minims  ;  infusion  of  roses,  1^  ounces.  Make  a  draught.  To  be  taken  every  three  or  four 
hours. 

The  attack  of  ague  may  sometimes  be  arrested  by  giving  an  emetic.  To  adults  such 
as  the  following  :  — 

Take  of  powdered  ipecacuanha  from  15  to  25  grains.  Mix  with  a  little  water,  and  take.  For  a  child,  Ipeca- 
cuanha  wine  may  be  given,  or  3  or  4  grains  of  ipecacuanha  itself. 

Sulphate  of  quinine,  being  an  extremely  expensive  salt,  charitable  individuals  living  in 
aguish  districts  are  usually  anxious  to  obtain  some  substitute  equally  efficacious  and  less 
expensive. 

The  active  principle  of  willow  bark,  termed  by  medical  men  "  salicine  "  (from  Salix, 
the  botanical  name  of  willow),  has  been  used  for  this  purpose,  and  may  be  procured  from 
the  London  druggists.  It  has  certainly  very  considerable  powers,  but  as  it  is  seldom 
obtained  at  all  pure,  its  employment  has  not  hitherto  been  extensive. 

Arsenic  is  another  medicine  which  has  a  great  influence  over  ague  ;  it  forms  the  chief 

ingredient  in  the  "  tasteless  ague  drop  "  of  some  districts,  and  has  the  advantage  of  being 
much  cheaper  than  sulphate  of  quinine.  We  do  not,  however,  recommend  its  employ- 

ment in  non-medical  hands,  as  so  powerful  a  remedy  may,  if  overdosed,  lead  to  dangerous 
consequences.  If  it  be  given,  it  should  be  in  the  form  of  the  Liquor  arsenicalis,  or  Fowler's 
solution,  as  it  is  often  termed  ;  and  this  may  be  procured  from  any  druggist.  Its  dose  is 
at  first  four  or  six  drops  ;  if  it  cause  any  pain  in  the  stomach,  or  sickness,  it  must  be  instantly 
discontinued.  When  neither  cinchona  bark  nor  willow  bark  can  be  obtained,  as,  for  in  • 
stance,  when  travellers  are  attacked  in  out-of-the-way  places,  other  substances  must  be 
had  recourse  to ;  thus,  chamomile  flowers,  infusion  of  marsh  trefoil,  buck-bean,  pepper 
with  rum,  and  the  rhizome  (underground  stem)  of  the  sweet  flag  (Acarus  Calamus)  have 
all  been  celebrated  for  curing  agues,  and  all  seem  to  possess  powers  able  to  do  so,  though 
not  equal  to  cinchona  bark.  It  is  a  good  thing  to  take  an  emetic  about  half  an  hour  before 
the  attack  comes  on  ;  such  as  ipecacuanha,  20  grains,  or  sulphate  of  zinc,  20  grains. 

The  root  of  the  common  Avens  (Geum  urbanum)  also  has  been  used  in  ague  with  success  ; 
it  enters  into  the  composition  of  the  Augsburg  beer,  which  in  some  parts  of  Germany  is 

•  considered  a  preventive  of  ague.    The  root  is  boiled  in  water,  and  three  table-spoonfuls 
of  the  infusion  given  every  four  hours. 

Cascarilla  bark  has  also  been  employed  in  agues  with  advantage,  when  cinchona  bark 
I  could  not  be  got. 

SuBSECT.  2.  —  Continued  Fever. 

7266.  This  disease  has  received  various  names  according  to  intensity  and  modifying 
I  circumstances  ;  popularly  it  is  often  termed,  low,  nervous,  and  in  the  worst  forms. 
I  putrid  fever. 

Of  all  the  common  diseases,  it  is  at  once  the  most  complex  to  observe  and  the  most 
I  difficult  to  treat. 

It  has  imprinted  on  it  various  forms  by  the  season,  climate,  and  epidemic  agencies  ;  by 
1  habit  of  body  or  mode  of  life;  by  cleanliness,  or  the  reverse;  by  good  living,  or  by 
'scarcity  of  food  ;  by  mode  of  employment  and  means  of  subsistence.  It  is  sometimes  a 
I  mild  disease,  sometimes  most  severe  and  fatal.  The  early  symptoms  present  to  the  un- 
I practised  eye  nothing  distinctive.  There  are  at  first  various  feelings  of  languor,  feeble- 
mess,  and  general  illne.ss,  with  cold  shiverings,  loss  of  appetite,  constipation  and  disturbed 
'sleep,  and  two  or  three  days  afterwards,  headache,  pain  in  the  back,  and  aching  in  the 
1  limbs.  In  the  course  of  a  day  or  two,  or  not  for  a  week,  there  ensue  certain  symptoms 
vwhich  are  often  the  first  to  be  observed  by  the  individual  himself  or  his  friends  ;  these 
^are  nausea  and  sickness,  heat  and  dryness  of  skin,  great  headache,  and  pain  in  the  limbs 
la  dry  and  furred  tongue,  quick  and  full  pulse,  restlessness,  and  often  a  great  feeling  of 
tdistress,  and  with  all  this  often  a  remarkable  trembling,  which  causes  the  limbs  to  shake 
land  totter  during  walking,  and  the  tongue  to  quiver  when  protruded  from  the  mouth. 

These  symptom.s,  popularly  termed  feverish,  are  by  no  means  distinctive  ;  they  may 
^accompany  almost  any  acute  inflammation,  and,  though  the  educated  eye  of  the  physician 
■  may  be  able  to  form  a  tolerably  correct  guess  as  to  the  nature  of  the  case,  we  caunot  ex- 
ppect,  by  any  description,  to  enable  our  readers  at  once  to  distinguish  the  disease.  We  can 

4  K 
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enable  them,  however,  to  determine  that  they  portend  the  advent  of  some  dangerous  dis- ease, for  which  It  IS  desirable  as  early  as  possible  to  procure  medical  aid.  But  before 
medical  aid  arrives,  something  can  be  done ;  there  is  great  sickness  and  nausea ;  an  eme- 

tic will  often  remove  this,  and  give  a  temporary  relief.  Emetics  are  of  great  service  ■ 
they  give  present  relief,  but  they  also  mitigate  the  disease  through  all  its  succeedmg stages ;  that  is  to  say,  a  fever  which,  from  the  violence  of  its  early  symptoms,  threatened to  be  severt,  after  an  emetic  runs  its  course  mildly. 

But  then  a  difficulty  arises  :  an  emetic  would  be  very  useful  in  fever,  but  is  the  disease, 
to  see  which  the  medical  man  has  been  sent  for,  really  fever  ?  May  it  not  be  some  local 
inflammation  with  feverish  symptoms,  and  in  which  an  emetic  may  do  harm  ?.  Un- 

doubtedly it  may,  but  against  this  there  is  no  remedy ;  the  chances  must  be  taken  on 
both  sides,  and  it  may  be  said  that  even  in  local  inflammation  an  emetic  may  be  of  ser- rice  if  there  be  much  sickness. 

But  even  if  there  be  a  fever,  there  may  exist  certain  symptoms  which  point  out  that 
emetics  are  improper.  To  two  of  these  symptoms  we  shall  shortly  advert.  First,  Lf  there 
be  intense  pain  at  the  pit  of  the  stomach,  with  heat,  and  a  red  tongue,  proving  inflam- 

mation to  exist  there,  emetics  may  do  more  harm  than  good  ;  and,  secondly,  if  there  be 
extreme  affection  of  the  head,  not  merely  headache,  but  high  delirium  or  stupor,  emetics 
should  not  be  given  without  medical  sanction.  After  the  emetic  has  operated,  the  bowels 
should  be  opened  ;  to  adults,  4  or  5  grains  of  calomel  may  be  given,  followed  in  an  hour 
by  a  dose  of  tartrate  of  soda  in  senna  tea.  The  further  management  of  the  case  must  be 
left  to  the  medical  attendant.  Under  the  head,  "  Management  of  the  Sick  Room,"  we 
shall  describe  more  fully  the  domestic  treatment  of  a  case  of  fever,  and  detail  the  symp- 

toms to  be  particularly  attended  to,  and  to  be  mentioned  to  the  physician. 

SuBSECT.  3.  —  Erysipelas, 

7267.  This  is  also  a  febrile  disease,  but  one  of  its  essential  characters  is  an  inflamma- 
tion of  the  skin.  The  skin  is  red,  and  this  redness  rapidly  spreads  ;  it  is  accompanied  with 

swelling,  of  a  variable  amount,  often  very  considerable.  Wlien  it  attacks  the  face,  the 
appearance  of  the  patient  is  totally  altered  by  the  swelling ;  all  the  features  are  confused, 
the  eyes  are  concealed,  the  expression  distorted :  the  person  would  not  be  recognised  by 
his  nearest  friends.  With  all  this  there  is  high  fever,  with  quick  full  pulse,  thirst, 
vomiting,  violent  shivering,  constipation,  and,  at  a  later  stage,  and  in  certain  forms  of 
the  complaint,  sinking  and  exhaustion. 

The  chief  domestic  treatment  is  to  obey  implicitly  the  medical  directions,  particularly 
as  to  the  constant  application  of  warm  or  cold  lotions  as  may  be  recommended.  The  rags 
with  which  such  lotions  are  applied  must  be  constantly  wetted  ;  if  they  are  suffered  every 
now  and  then  to  become  dry,  they  not  only  lose  their  effect,  but  become  positively  hurt- 

ful. If  erysipelas  attack  the  head  and  face,  it  is  a  dangerous  disease.  Any  approach  to 
delirium  or  stupor,  any  anxiety  as  evidenced  in  the  expressions,  or  any  giddiness  or 
faintness,  should  be  looked  out  for,  and  should  be  instantly  communicated  to  the  medical 
man,  as  inflammation  of  certain  parts  within  the  skull  may  come  on,  and  be  with  difiiculty 
restrained. 

One  of  the  best  topical  applications  in  erysipelas  is  an  acidulated  solution  of  nitrate  of 
silver,  as  employed  by  Dr.  A.  T.  Thomson.  The  solution  is  made  with  a  drachm  of 
nitrate  of  silver,  ten  drops  of  nitric  acid,  and  an  ounce  of  distilled  water.  This  is  pen- 

cilled over  the  inflamed  parts,  extending  at  a  little  beyond  them,  and  leaving  it  to  dry. 
It  blackens  the  skin  at  the  time,  but  the  cuticle  exfoliates  and  leaves  the  surface  healthy 
in  a  few  days. 

ScBSECT.  4.  —  Injlammations  of  Lungs,  Bowels,  Eyes, 

7268.  This  most  important  class  of  diseases  cannot  be  described  with  any  effect. 
Several  inflammatory  complaints,  as  croup,  inflammation  of  brain  in  children,  sore 
throat,  &c.  have  been  already  mentioned.  Cough,  breathlessncss,  expectoration,  with 

high  fever  and  anxiety,  should  arouse  apprehension,  and  lead  to  the  suspicion  of  in- 
flammation of  lungs.  No  time  should  be  lost  in  seeking  medical  aid.  If  with  a  short 

dry  cough  aiid  breathlessncss,  there  be  a  sharp  pain  in  the  side,  increased  by  movement, 
coughing,  or  a  full  breath,  pleurisy  may  be  apprehended,  and  should  be  at  once  attended 
to.  If  there  be  a  constant  pain  over  the  bowels  (abdomen),  increased  by  pressing  on  them 
with  the  hand,  and  not  coming  on  in  paroxysms,  inflammation  may  be  present  here  also, 
and  the  assistance  of  a  medical  man  in  determining  the  case  is  necessary.  In  these  cases, 
before  the  medical  attendant  arrives,  there  may  be  some  good  effected  by  opening  the 
bowels.  If  the  affection  be  in  the  chest,  this  may  be  done  by  calomel,  (four,  five,  or  more 

grains,  according  to  age,  strength,  and  sex),  followed  by  castor  oil.  If  the  disorder  be  m 

the  bowels,  it  is  better  to  give  castor  oil  alone,  till  calomel  be  sanctioned  by  the  physi- 
cian.   In  all  cases,  also,  mustard  poultices,  kept  on  for  twenty  minutes  or  half  an  ho.ur, 
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are  serviceable,  and  if  medical  aid  cannot  be  procured  for  some  time,  leeches  may  be  ap- 
plied, and  the  bleeding  promoted  by  -warm  bread  poultices.  Leeches  should  not  be  applied 

on  the  bowels  of  children,  unless  a  medical  man  be  by,  for  it  is  extremely  diflScult  to  arrest 
the  bleeding.  One  plan  that  -will  often  succeed  is  to  wipe  the  blood  clean  off,  and  then 
at  once  to  sprinkle  into  the  little  orifices  a  small  quantity  of  flour ;  this  mixes  with  the 
blood,  and  often  stops  its  flow.  Plaster  of  Paris  may  be  used  in  the  same  way,  and  is 
still  more  efBcacious. 

7269.  Liflammation  of  the  eyes.  —  Inflammation  may  exist  in  various  parts  in  the  eye. 
At  present  we  wish  merely  to  describe  the  inflammation  of  the  external  superficial  coats; 

In  adults,  inflammation  always  attracts  notice  ;  there  is  heat  and  running  from  the  eyes, 
pain,  and  a  feeling  as  if  sand  or  some  gritty  substance  were  lodged  in  them  ;  they  become 
reddened,  or  what  is  popularly  called  blood-shot ;  the  eye-lids  adhere  to  each  other  in  the 
morning.  Warm  milk  and  water  applications,  and  leeches,  may  be  applied  on  the  lids, 
and  at  the  external  part  of  the  eye.    Medical  directions  should  be  strictly  attended  to. 

In  children  inflammation  of  eyes  is  often  very  violent :  it  may  occur  a  few  days  after 
birth  ;  there  is  a  yellow  discharge  from  the  eyes ;  the  eye-lids  are  swelled,  and  stick 
together ;  the  light  hurts  the  eyes,  which  are  with  difiiculty  opened  ;  when  opened,  they 
are  seen  to  be  very  red.  Certain  local  applications  become  necessary,  and  are  applied  by 
the  surgeon  ;  the  eyes  also  should  be  assiduously  bathed  with  tepid  water,  to  which  some 
goulard  lotion  may  be  added. 

7270.  Scrofulous  inflammation  of  eyes. — The  eyes  in  this  case  are  little  reddened,  but  have 
a  great  aversion  to  the  light ;  the  child  almost  constantly  keeps  them  closed,  and  the  eye- 

lids are  spasmodically  contracted  when  they  are  attempted  to  be  separated.  A  discharge, 
often  thin  and  watery,  oozes  from  the  eyes,  and  the  eye-lids  adhere  together  in  the  morn- 

ing. Certain  local  applications  are  always  applied  by  the  surgeon ;  the  health  should  be 
carefully  attended  to ;  good  and  nutrient  food  plentifully  given,  and  change  of  air,  sea 
bathing,  and  tonics  are  often  of  essential  service.  The  child  should  be  prevented  rubbing 
the  eyes,  and  in  the  morning  they  should  be  gently  bathed  with  tepid  water,  or  milk  and 
water,  before  opening  them.  When  examined,  the  eyes  must  be  turned  away  from  the 
light. 

SuBSECT.  5.  —  Apoplexy. 

7271.  A  person  is  said  to  be  in  an  apoplectic  fit  when  he  falls  down  suddenly,  and  lies 
on  the  ground  without  moving,  breathing  deeply,  and  in  a  peculiar  manner,  drawing  in 
the  cheeks,  and  then  suddenly  puffing  out  the  cheeks  and  lips  :  when  examined,  the  eyes 
are  seen  to  be  staring  ;  the  pupil  much  enlarged  ;  the  face  is  often  swollen,  red,  and 
turgid ;  the  pulse  is  full,  strong,  and  often  slow,  and,  as  it  is  termed,  labouring.  If  such 
an  attack  occurs  in  a  man  of  matured  manhood,  of  a  full  body,  and  accustomed  to  live 
well,  and  particularly  if  it  occurs  two  or  three  hours  after  a  meal,  the  probability  of  its 
being  apoplexy  is  very  much  strengthened.  In  such  an  attack,  a  medical  man  must  in- 

stantly be  sent  for ;  and  all  that  can  be  done  till  he  arrive  is  to  loosen  the  neckcloth,  and 
raise  the  head.  It  is  often  directed  that  vomiting  be  induced  by  putting  the  fingers  into 
the  throat  ;  this  direction,  however,  is  incorrect,  for  not  only  is  the  strain  caused  by  the 
vomiting  likely  still  more  to  increase  the  mischief  going  on  within  the  head,  but  as  the 
attack  occurs  generally,  not  immediately  after  a  full  meal,  but  two  or  three  hours  after, 
when  an  increased  quantity  of  circulating  fluid  is  added  to  the  blood,  such  vomiting  will 
not  dislodge  anything  from  the  stomach,  and  cannot  possibly  be  of  the  slightest  service. 
After  an  attack  of  apoplexy,  when  palsy  has  not  resulted,  the  diet  should  be  carefully 
attended  to ;  often  vegetables  alone  must  be  taken  ;  animal  food  and  fermented  liquors 
are  inadmissible  ;  the  bowels  must  be  regulated  by  medicines  ;  gentle  exercise  assiduously 
taken,  and  all  sudden  exertions  or  movements,  or  severe  mental  excitement,  cautiously 
avoided.  There  are  many  symptoms  which  sometimes  point  out  the  approach  of  apo- 

plexy, as  giddiness,  great  drowsiness,  loss  of  sight  or  hearing,  failure  of  memory,  loss  of 
muscular  power,  or  twitchings  of  muscles,  &c.  When  any  or  all  of  these  occur,  medical 
aid  should  be  immediately  sought  for. 

SuBSECT.  6  Palsy. 

7272.  This  may  remain  after  an  attack  of  apoplexy,  or  may  occur  per  se  suddenly, 
when  it  is  called  a  stroke  of  palsy,  or  gradually,  when  it  is  termed  creeping  palsy. 

When  we  treat  of  the  sick  room  management,  we  shall  take  an  opportunity  of  describ- 
ing more  fully  the  domestic  management  of  this  disease. 

SuBSECT.  7. — Epilepsy. 

7273.  An  epileptic  fit,  when  once  seen,  is  not  likely  to  be  forgotten.  A  person  suddenly 
titters  a  loud  and  piercing  scream,  and  then  stands  fixed  and  rigid,  with  every  muscle  in 
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powerful  action  for  a  few  moments,  tlien  fnlls  and  becomes  quite  insensible;  the  eyes  are vol  ed  upwards  and  inwards,  the  hands  clenched,  the  limbs  convulsed,  the  features  dis- torted, the  head  rolled  from  side  to  side,  or  bowed  up  and  down ;  there  is  foaming  at  the mouth,  and  the  tongue  is  protruded  and  bitten.  After  a  time,  these  symptoms  prldually subside,  and  the  piitient  sinks  mto  a  torpid  state  for  some  hours,  from  which  he  awakens 
drowsy,  heavy,  and  incapable  of  exertion.  The  scream  at  the  commencement  is  very' characteristic  ;  when  once  heard,  it  can  never  be  forgotten  ;  on  hearing  it,  a  parrot  hss been  known  to  drop  from  its  perch,  to  the  bottom  of  its  cage,  as  if  stupified  by  terror  It does  not  occur,  however,  in  all  cases,  and  often  attention  is  first  directed  to  the  patient by  seeing  him  fajl  heavily  to  the  ground.  Persons  subject  to  epileptic  fits,  after  a  time undergo  a  peculiar  change  in  feature  ;  the  face  enlarges  and  grows  coarse,  the  finest countenance  becomes  plain,  the  lips  and  cheeks  become  bloated,  and  of  a  white  unhealthy hue,  the  eyes  look  dull  and  inexpressive,  memory  is  impaired,  the  finer  qualities  of  the mind  are  totally  lost,  and  in  some  cases,  after  a  variable  time,  insanity  in  some  one  of  its numerous  forms,  most  frequently  in  that  of  imbecility,  consigns  the  unfortunate  patient  to confinement.  During  the  fit  of  epilepsy,  all  that  can  be  done  is  to  loosen  the  neckcloth, 
and  to  lay  the  patient  on  the  floor  or  bed  in  such  a  way  that  his  straggles  may  do  him least  injury  ;  the  movements  should  not  be  restrained  —  any  attempt  to  do  so  often  in- 

creases their  violence ;  when  the  tongue  is  protruded  and  bitten,  it  is  always  necessary  to 
put  pieces  of  cork  or  thick  pasteboard  between  the  teeth,  so  as  to  keep  the  mouth  open  ; they  should  be  placed  near  the  angles  of  the  mouth,  between  the  large  molar  teeth. 

The  treatment  of  epilepsy  between  the  fits  is  far  too  lengthy  a  subject  to  be  treated  here: 
•we  shall  only  remark  that  the  best  medical  treatment  will  fail,  if  not  assisted  by  attention to  habits  and  modes  of  life  ;  there  are  certain  habits  of  a  pernicious  kind,  to  which  it  is 
impossible  to  allude  more  particularly  in  this  place,  which  sometimes  produce  the  disease 
and  always  augment  its  violence  ;  if  these  are  not  discontinued,  the  epilepsy  will  not  cease; 
"  there  is  no  cure  for  it  in  the  medicine  chest,  no,  not  in  the  best  furnished  apothecary's 
shop." Besides  these,  it  is  necessary  to  avoid  excitement  of  all  kinds,  too  much  study  or  atten- 

tion to  business ;  to  abstain  from  the  luxuries  of  the  table  ;  to  take  regular  exercise,  and to  attend  to  the  state  of  the  secretions. 

SuBSECT.  8. — Insanittf. 

7274.  On  this  subject  it  is  not  our  intention  to  make  any  remarks.  The  brief  sketch 
which  our  space  would  allow  to  give  to  this  subject  would  be  more  likely  to  mislead  than 
to  instruct  ;  we  shall  content  ourselves  with  enumerating  the  three  gi-eat  rules  of  what 
is  called  the  "moral  treatment"  of  insanity,  and  which  have  been  laid  down  with  great 
clearness  by  an  admirable  French  writer,  M.  Georget.  These  rules  are  :. — 

1.  The  ideas  and  passions  of  hmatics  on  the  subject  of  their  delirium  must  never  be 
excited  ;  2.  Their  unreasonable  opinions  must  never  be  opposed  by  argument,  oppo- 

sition, or  ridicule  :  there  are  some  exceptions  to  this  rule,  and  some  cases,  unfortunately 
few  in  number,  which  are  benefited  by  a  kind  and  careful  discussion  ;  3.  New  ideas  and 
affections  must  if  possible  be  excited  in  their  minds,  and  their  attention  directed  to  sub- 

jects foreign  to  their  hallucination.  Their  bodily  health  must  be  promoted  by  the  usual 
means  of  diet,  cleanliness,  and  exercise,  and  which  will  be  more  alluded  to  in  the  Section 

on  "  Convalescence."' 

SlTDSECT.  9  Gout. 

7275.  It  seems  scarcely  necessary  to  describe  an  attack  of  gout.  The  most  usual  fornr^ 
is  as  follows:  —  the  attack  commences  in  the  night  suddenly  with  a  sharp  pain  in  the 
ball  of  the  great  toe  ;  it  comes  on  in  twinges,  and  soon  becomes  very  severe ;  the  toe 
swells,  and  the  skin  becomes  red  and  shining  over  it ;  after  remaining  at  a  height  for 
several  hours  or  for  two  or  three  days,  the  pain  subsides,  and  the  swelling  and  redness 
gradually  disappear,  and  the  cuticle  peels  off.  Previous  to  an  attack  of  gout,  certain 
symptoms  occur  which  are  of  great  importance,  because,  if  taken  in  time,  the  approaching 
attack  may  be  warded  off.  These  symptoms  are  often  those  of  indigestion  ;  viz.  heart- 

burn ;  pain  at  the  pit  of  the  stomach  ;  a  load  there  after  food  ;  acid  eructations  ;  a  white 
tongue;  costiveness  ;  high-coloured  and  scanty  urine,  with  a  red  deposit  ;  wakefulness; 
and  perhaps  flying  pains  in  the  limbs.  If,  when  these  symptoms  occur  in  a  person 
who  has  previously  had  gout,  the  diet  were  reduced,  blood-letting  practised,  if  the 
habit  were  full  and  gross  and  the  pulse  strong,  and  purgatives  taken,  particularly  col- 
chicum,  in  the  doses  presently  to  be  mentioned,  the  approaching  attack  may  be  at  once 
arrested. 

The  most  usual  form  of  gont  is  one  that  requires  abstinence  and  exercise  ;  even  in  habits 
the  most  predisposed,  attention  to  the  circumstances  will  secure  freedom  from  the  disease. 
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When  the  attack  has  occurred,  its  duration  and  severity  are  often  lessened  by  medical 
treatment.  Into  this  subject  we  cannot  enter,  but  we  may  remark  that  if  the  patient  take 
colchicum  without  the  sanction  of  his  medical  attendant,  it  must  be  with  great  caution  : 
the  dose  should  not  exceed  twenty  drops  (or  minims,  measured  in  the  glass  formerly 
i-ecommended),  combined  with  calcined  magnesia,  and  with  Epsom  salts  (sulphate  of 
magnesia).  The  colchicum  should  not  be  too  frecfuently  repeated,  and  directly  it  purges 
it  should  be  discontinued ;  it  should  also  be  left  off  if  there  be  great  pain  at  the  pit  of  the 
stomach. 

There  is  another  form  of  gout,  occurring  in  pale,  feeble,  and  emaciated  subjects,  and 

aptly  enough  termed  "  poor  man's  gout."  In  this  case  the  homely  maxim  which  has 
been  applied  to  the  above  described  plethoric  gout,  viz.  "  living  on  sixpence  a  day,  and 
earning  it,"  will  not  answer:  good  food,  tonics,  and  wine,  are  necessary  for  its  cure. 
When,  in  long-continued  gout,  the  joints  become  swelled  and  painful,  and  the  gout  stones 
are  forming,  local  counter-irritation  by  means  of  lunar  caustic  or  ether,  covering  the 
part  at  the  same  time  with  oiled  silk,  is  often  serviceable  ;  but  it  must  be  remembered  that 
this  is  temporary  merely,  not  striking  at  the  root  of  the  evil.  If,  during  an  attack  of 
gout,  the  pain  quit  the  great  toe,  or  knee,  or  hand,  or  whatever  part  it  happened  to  be 
located  in,  and  the  swelling  and  redness  disappear,  and  if,  at  the  same  tiltie  there  ensue 
an  agonising  pain  in  the  stomach,  coming  on  in  paroxysms,  it  may  be  useful  to  know  that 
laudanum  may  be  of  the  utmost  service  in  doses  of  twenty  drops  every  hour,  till  the 
medical  man  come,  who  will  probably  give  larger  doses,  and  hot  bottles  should  be  un- 

ceasingly applied  to  the  region  of  the  stomach.  If  laudanum  cannot  be  procured,  strong 
brandy  is  the  best  substitute  ;  but  this  is  a  more  dangerous  remedy,  since  the  pain  may 
be  inflammatory,  and  not  spasmodic,  and  in  such  a  case  brandy  would  do  much  more 
harm  than  opium. 

StJBSECT.  10. — Rheumatism. 

7276.  This  disease  is  popularly  divided  into  two  kinds,  the  acute  and  the  chronic. 

Tlie  acute  variety  is  commonly  known  by  the  name  of  Rheumatic  fever :"  there  is 
intense  pain  in  some  of  the  joints,  namely,  tlie  knees,  shoulders,  and  wrists,  which  is  not 
stationary  in  one  place,  but  migratory  and  wandering,  attacking  violently  one  joint,  then 
leaving  this  and  fastening  on  another,  and  then  passing  on  to  a  third,  or  returning  to  the 
one  most  affected  ;  the  painful  joint  is  swollen,  and  the  skin  over  it  is  red,  although  not 
always  ;  the  slightest  movement  gives  excruciating  pain  :  there  is  high  fever ;  great  heat 
of  skin,  and  thirst ;  quick  full  pulse  ;  white  tongue  ;  copious  acid  perspirations  at  night ; 
loss  of  appetite,  &c.  &c.  The  pains  are  almost  always  worse  during  the  night,  and,  as  a 
general  rule,  are  increased  by  heat. 

Such  a  disease,  painful  as  it  may  be,  is  rarely  fatal ;  but  it  has  sometimes  consequences 
of  a  nature  so  serious,  that  it  becomes  one  of  the  diseases  which  the  physician  is  most 
anxious  to  cut  short.  There  is  a  great  tendency  to  disease  of  the  heart  :  this  is  often 
very  insidious,  denoted  only  by  violent  heating,  or  not  even  by  that,  and  the  patient  may 
deny  that  anything  at  all  is  the  matter  with  the  heart ;  but  the  stethoscope,  the  most 
valuable  addition  to  modern  medicinal  science,  reveals  the  mischief,  which,  never  making 
a  sudden  impression,  nevertheless  pursues  its  sure  and  dangerous  course,  and  leads  even- 

tually to  some  of  the  most  fatal  diseases  of  the  heart;  or,  in  other  cases,  there  is  intense 
pain  and  inflammation  of  the  heart,  producing  a  state  not  likely  to  be  overlooked. 

We  have  made  these  remarks  for  this  reason  :  —  these  affections  of  the  heart  are  com- 
paratively rare  in  the  middle  and  higher  classes  of  society,  where  medical  aid  is  always 

at  hand,  but  they  display  themselves  in  their  greatest  violence  among  the  indigent  and 
half  destitute  inhabitants  of  large  manufacturing  towns,  and  the  poor  agricultural  districts. 

Those  charitable  individuals  who  "  go  about  doing  good  "  in  these  haunts  of  misery  are 
quite  unaware  of  this  circumstance.  Knowing  that  rheumatic  fever  has  a  tendency  to 
remit  in  two  or  three  weeks,  they  fancy  it  is  a  disease  which  will  be  cured  without  much 
aid,  and  thus  a  complaint,  which  requires  the  closest  attendance,  is  left  to  inflict  its  utmost 
ravages  without  impediment.  Rheumatism,  thus  left  to  itself,  subsides  in  a  great  degree 
in  from  two  to  six  weeks  ;  the  joints  are  left  stiffened  and  a  little  swelled,  and  subject  to 
pains  during  damp  weather  and  changes  of  temperature  ;  a  second  acute  attack  occurs 
after  a  time,  and  may  be  again  and  again  repeated.  At  length  comes  a  time  when  the 
atlection  of  the  heart  begins  to  display  itself  in  palpitation,  faintness,  and  irregular  pulse  ; 
and  then  livid  lips  and  brcathlessness,  cough,  and,  from  time  to  time,  a  bloody  expector- 

ation ;  finally,  general  dropsy  occurs,  and  other  organs  become  engaged  in  the  disease, 
and  assist  in  the  fatal  termination.  The  other  variety  of  rheumatism,  termed  "  chronic," 
from  the  length  of  time  it  lasts,  may  succeed  to  an  attack  of  rheumatic  fever,  or  may  be 
of  the  same  character  from  the  commencement.  It  is  not  nearly  so  often  followed  by 
heart  disease,  and  is  altogether  a  less  dangerous  complaint;  when  it  affects  tlie  small 
joints  (a  disease  cilled  by  some  "  Rheumatic  (joiil"),  it  thickens  them,  renders  them  stiff, 
and  enlarges  the  ends  of  the  small  bones.    With  regard  to  the  domestic  treatment  of 
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rheumatism,  we  shall  delay  its  consideration  till  we  treat  of  the  "  Management  of  the 
Sick  Room." 

SuBSECT.  11.  —  Scrofula. 

7277.  This  is  one  of  those  diseases  which  are  transmitted  hereditarily,  that  is  to  say,  if 
one  parent,  and  still  more  if  both  parents  have  scrofulous  tendencies,  the  children  will,  in 
all  probability,  also  be  liable  to  them.  But,  moreover,  in  the  most  healthy  children,  bad 
food,  want  of  proper  exercise  and  cleanliness,  and,  in  fact,  all  debilitating  causes,  produce 
the  same  effect  as  hereditary  predisposition.  Scrofula  shows  itself  under  a  variety  of 
forms,  as  enlarged  glands,  sores,  rickets,  diseases  of  bone,  as  of  spine,  shin  bone,  &c.,  or 
it  affects  the  eyes,  as  has  been  already  described  under  the  title  "  Scrofulous  Inflammation 
of  the  Eyes."  Certain  diseases  are  more  common  in  scrofulous  children,  as  water  on  the 
brain  (lii/drocephulus  ucutics),  and  the  disease  termed  "  (cibes  mesciikrica,"  and  chronic 
inflammation  of  the  membrane  lining  the  bowels  (chronic  peritonitis).  All  these  diseases 
are  of  a  serious  nature,  and  demand  particular  treatment ;  they  have  this  in  common,  how- 

ever, that,  springing  from  one  common  cause,  the  fundamental  principle  of  treatment  is  the 
same,  viz.  to  give  strength  to  the  body  :  but  this  general  principle  is  modified  by  others, 
as,  for  instance,  in  scrofulous  disease  of  the  spine,  which  produces  a  projection  backwards 
of  one  or  more  of  the  bones  of  the  spine,  rest  and  couQter-irritation  are  needful,  and  in 
chronic  peritonitis,  leech'es,  &c.,  are  necessary. To  take  one  of  the  common  scrofulous  diseases,  ric/iets  ;  in  this  case  the  bones  are  bent 
and  distorted,  the  ends  enlarged,  the  breast  pigeon-shaped,  the  spine  curved,  and  the 
helly  enlarged  —  and  this  state  of  things  has,  in  all  probability,  been  the  consequence  of 
neglect,  bad  food,  and  deficiency  of  exercise.  This  disease  is  often  very  tractable  by 
regulating  the  bowels  by  alteratives,  by  nutritious  food  and  tonics  cautiously  given,  and, 
among  other  tonics,  nothing  is  better  than  sea-side  bathing,  and  by  regular  exercise  the 
health  improves,  the  bones  get  straigliter  and  more  in  proportion,  activity  and  strength 
are  regained,  and  many  persons,  rickety  in  their  youth,  grow  up  to  be  very  athletic 
subjects.  For  some  observations  on  the  proper  method  of  nursing  rickety  children,  we 
refer  to  Book  XXVL,  Chap.  I. 

7278.  In  another  affection,  scrofulous  ulcers,  the  same  general  treatment  is  necessary, 
viz.  good  food,  sea  bathing,  regular  exercise,  and  regulation  of  bowels.  Applications  are 
applied  to  the  sores  themselves  ;  we  prefer  these  to  be  of  a  simple  kind,  believing  more 
good  to  be  effected  by  attending  to  the  health  generally  than  to  the  sore  itself. 

7279.  In  enlarged  scrofulous  glands,  the  same  general  principles  are  to  be  carried  out, 
and,  in  addition,  medicines  are  used  internally  and  externally,  to  lessen  the  bulk  of  the 
glands.  Iodine,  in  some  form  or  other,  is  generally  employed ;  but  this  must  be  left  to 
the  medical  attendant. 

7280.  It  is  customarjf  to  say  that  scrofula  is  denoted  by  certain  marks,  viz.  a  light  fair 

complexion,  light  and  glossy  hair,  a  large  pupil  with  a  blue  iris,  a  large  upper  lip,  con- 
siderable intellectual  power,  &c.,  but  a  dark  sallow  complexion,  with  long  black  hair,  and 

a  muddy  dark  eye,  are  quite  as  often  marks  of  scrofulous  tendency.  And  it  may  be  fairly 
stated  that  a  child  will  possess  any  or  all  of  the  above  characters  and  yet  not  be  scrofulous 
in  the  least  degree.  If  a  child  be  born  of  scrofulous  parents,  it  may,  by  proper  attention, 
be  brought  through  the  perils  of  childhood,  and  the  predisposition  corrected.  For  this 
purpose  it  is  usually  directed  that  a  wet  nurse  should  be  employed,  and  that  the  mother 
should  not  suckle  her  infant  herself:  the  child  should  be  sponged  all  over  the  body  every 

day  with  cold  or  tepid  salt  and  water,  according  to  the  season  and  to  the  strength  of  the 
infant ;  after  this  it  should  be  well  dried,  and  friction  employed,  plenty  of  exercise  should 
he  taken,  and  the  natural  cries  and  movements  of  the  child  should  be  encouraged  and 

not  ivpressed  ;  the  sleeping  apartment  should  be  lofty  and  well  ventilated ;  and  country 

air  is  always  desirable,  or  at  least'  some  time  in  every  year  shoidd  be  spent  at  the  sea- 

"281.  After  weaning,  the  diet  should  be  as  nutritious  as  possible,  without  overloading 

the  stomach  ;  .sea-bathing  and  exercise  are  as  useful  or  more  so  than  before  ;  exposure 

to  cold  and  damp  should  be  avoided  ;  and  in  children  of  forward  intellect,  the  develop- 
ment of  the  mind  must  he  rather  repressed  than  forwai'ded,  and  the  contrary  in  children 

of  dull  and  heavy  minds. 

Sdbsect.  12. — Consumption. 

7282.  We  propose  in  this  place  to  describe  only  the  early  symptoms  of  consumption, 

and  the  mode  of  life  requisite  in  one  predisposed  to  it.  Under  the  head  "  jSIanagement  ot 
the  Sick  Room,"  we  shall  enter  more  fully  into  the  means  emplojed  to  alford  alleviation 

to  those  who  sufi"er  under  the  more  advanced  stages  of  (he  disease.  Although  a  know- 

ledge of  the  first  symptoms  of  ccmsumptioii  is  most  desirable,  as  it  is-  only  in  an  early 

stage  that  its  formidable  progress  can  be  stopped,  we  feel  some  dillicully  in  describing 
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these  in  the  short  manner  which  our  space  renders  necessary  :  -we  feel  that  much  need- 
less anxiety  may  be  caused,  as  every  one  of  those  early  symptoms  of  consumption, 

recognisable  by  a  non-medical  person,  may  be  present,  and  yet  the  individual  be  free  from 
all  taint  of  disease.  Nevertheless,  as  consumption  is  so  frequent  and  so  fatal  a  disease  in 
this  country,  we  shall  run  the  risk  of  occasioning  sometimes  unnecessary  uneasiness  in 
the  niiuds  of  friends  and  parents,  in  order  that  we  may  in  some  instances  afford  assistance 
in  the  early  detection,  and  consequent  treatment,  of  this  formidable  malady.  The  per- 

sonal appearance,  which  has  been  described  as  indicative  to  a  certain  extent  of  scrofula 
is  also  a  sign  of  consumptive  tendency  ;  the  age  most  liable  to  consumption  is  that 
between  fifteen  and  thirty — perhaps  its  most  frequent  time  of  appearance  is  at  the  period 
of  the  cessation  of  growth. 

7283.  A  short  account  of  the  nature  of  consumption  will  more  clearly  than  any  thing 
else  prove  to  parents  what  great  necessity  there  is  for  an  early  detection  of  the  disease. 
The  complaint  consists  essentially  of  the  deposition  of  a  new  and  foreign  substance  in  the 
material  of  the  lungs.  This  substance  in  an  earlj-  stage  is  often  in  the  form  of  little  grains 
of  a  whitish  or  pearly  colour,  and  it  is  very  remarkable  that  these  are  most  usually  in 
greatest  number  at  the  summit  of  the  lungs ;  indeed,  just  at  the  part  where,  in  young- 
women,  the  custom  of  society  ordains  that  the  dress  shall  cease.  When  these  whitish 
grains  are  few  in  number  and  small  in  size,  they  produce  no  symptoms  whatever  which 
can  be  noticed  by  a  bystander,  except  a  little  hacking  cough,  -o'ith  trifling  expectoration, 
and  which  is  most  noticeable  in  the  morning,  or  may  appear  only  at  that  time  ;  sometimes 
there  are  also  slight  pains  in  the  chest,  but  not  in  every  case,  and  occasionally  there  are 
feelings  of  languor  and  lassitude.  Now  it  is  at  this  time,  during  the  presence  of  this 
little  hacking  cough,  when  the  little  grains  are  few  and  small,  that  there  is  the  greatest 
chance  of  cure  ;  and  it  is  precisely  this  stage  which  is  most  commonly  overlooked.  Sup- 

posing it  to  be  overlooked,  the  deposition  of  these  grains  continues  ;  they  become  united, 
and  form  masses  and  knobs  of  a  greyish,  dense  substance,  which  acts  as  a  foreign  body 
on  the  lungs,  and  causes  inflammation,  exudation  of  fluids,  and  ulceration  ;  the  grey  sub- 
.stance  also  becomes  yellowish,  or  a  yellowish  substance  is  at  once  deposited,  and  this  is 

known  by  the  name  of  ̂ tubercle."  At  this  period,  there  is  the  continued  cough,  the 
breathlessuess,  the  spitting  of  blood,  and  the  loss  of  flesh  and  strength,  which,  perhaps,  for 
the  first  time,  attract  attention,  and  medical  aid  is  sought  for ;  but  it  must  be  obvious  to 
every  one  who  has  read  these  remarks  or  any  others  upon  the  disease,  that  medicine  can 
have  little  power  over  a  disease  of  such  extent ;  the  time  has  been  overlooked  during 
which  skilful  and  prompt  attendance  would  have  been  of  the  greatest  service  ;  the  phy- 

sician cannot  undo  that  which  inattention  and  negligence  have  suffered  to  proceed  so  far; 
he  stands  by,  a  spectator  of  events  he  cannot  check,  and  has  the  additional  mortification 
of  hearing  his  art  condemned  for  errors  not  its  own. 

The  symptoms  which  denote  the  earliest  stage,  viz.  the  slight  hacking  cough,  the 
slight  expectoration,  which  may  be  altogether  wanting,  the  flying  pains  in  the  chest,  and 
the  languor  and  feeling  of  illness,  are,  in  many  cases,  merely  accidental,  and  present  in 
those  whose  lungs  are  quite  free  from  disease  ;  but  they  may  derive  significance  and  im- 

portance from  occurring  in  persons  of  a  weak  frame  of  body,  or  who  have  an  hereditary 
liability  to  consumption  :  in  all  cases,  but  particularly  in  these  latter,  it  is  advisable  to 
have  the  chest  examined  by  some  competent  stethoscopician  ;  if  disease  be  present,  it  is 
in  the  state  most  amenable  to  treatment ;  if  absent,  the  examination  will,  at  least,  have 
removed  painful  apprehensions.  In  some  cases,  spitting  of  blood  is  an  early  symptom  ; 
medical  aid  should  always  be  obtained,  and  no  foolish  fear  of  alarming  the  patient  should 
prevent  the  relations  fi'om  a  prompt  and  satisfactory  investigation.  There  are  many 
other  symptoms  in  the  early  stage,  which  are  less  obvious,  and  consequently  less  import- 

ant, recognisable  only  by  the  practised  eye  of  the  discriminating  physician. 
Treatment  neccssar?/  in  persons  liable  to  consumption. — The  treatment  is  comprehended 

under  the  two  following  general  heads :  —  1.  To  increase  bodily  vigour  to  the  utmost ;  2, 
To  ward  off  inflammation  of  air  tubes  ;  and  all  circumstances  which  may  tend  to  develop 
the  latent  predisposition.  The  first  rule  comprehends  the  usual  means  which  improve 
health  ;  such  as  regular  exercise,  nutritious  and  unstimulating  diet,  attention  to  the 
bowels;  in  summer,  the  cold  or  tepid  bath,  sponging  the  chest  with  salt  and  water,  and 
using  friction  afterwards  ;  in  persons  of  pale  face  and  languid  habits,  steel  wine  con- 

tinued for  several  months  is  useful ;  sea-bathing  may  be  combined  with  it,  and  in  fact 
the  "tonic  regimen"  must  be  employed.  It  is  of  great  importance  to  allow  the  lungs 
full  play  ;  all  fancied  elegance  of  person  must  be  sacrificed  for  health.  The  use  of 
tight  stays  should  be  discontinued  ;  and  the  dress  should  reach  quite  up  to  the  neck, 
and  in  winter  be  lined  with  flannel ;  the  upper  part  of  the  chest  should  never  be  left 
uncovered.  Under  the  second  rule,  wc  would  particularly  mention  climate ;  the  great 
use  of  Madeira,  the  Cove  of  Cork,  Hastings,  Uuderclilf,  &c.,  is  that  they  are  not  so  subject 
to  those  sudden  inequalities  of  temperature,  which  in  susceptible  persons  excite  constant 
little  recurrences  of  slight  inflammations  of  the  air-tubes  of  the  lungs:  in  consumptive 
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persons,  every  return  of  such  inflammation  is  productive  of  harm  ;  the  substance  -ffhich, 
■when  deposited  in  the  lungs,  constitutes  the  disease  has  much  less  chance  of  removal,  when every  few  days,  a  cold,  moist  wind,  or  a  sudden  dry  east  wind,  sets  in  and  augments  the 
cough  by  adding  little  inflammations  to  the  evils  already  present.  A  respirator  is  also 
useful,  by  rendering  the  air  entering  the  lungs  of  a  more  equable  temperature.  Con- 

finement in  rooms  kept  warmed  has  also  this  good  effect,  but  this  mode  of  treatment  has 
the  disadvantage  of  diminishing  health  by  want  of  due  exercise,  and  by  the  exclusion of  fresh  air. 

These  remarks  are  made  in  the  most  general  manner,  as  in  every  case  the  medical 
man  must  give  such  directions  as  are  demanded  by  the  particular  state  of  the  person ;  and 
hardly  any  two  cases  of  consumption  demand  exactly  the  same  minutiae  of  treatment, 
although  most  of  them  agree  in  the  main  points. 

SuBSECT.  13. — Indigestion  or  Dyspepsia. 
7284.  If  one  were  to  enter  fully  into  the  subject  of  indigestion,  one  might  write  a 

volume  in  the  place  of  a  few  paragraphs ;  it  would  be  necessary  to  consider  the  various 
kinds,  and  the  diet  and  the  medicines  necessary  for  each :  but,  as  several  works  on  diet  and 
regimen,  and  which  necessarily  comprise  the  subject  of  indigestion,  have  been  published 
within  the  last  few  years,  we  shall  make  no  apology  for  dismissing  this  disorder  in  a  few 
lines. 

A  person  is  in  common  language  said  to  be  dyspeptic,  when  the  appetite  is  impaired  or 
lost,  when  there  is  a  load  and  weight  at  the  stomach  after  taking  food,  with  eructations 
of  gas,  and  sometimes  of  an  acid  fluid,  into  the  mouth  ;  accompanying  these  symptons  is 
nausea,  and  occasionally  sickness,  with  a  tense  headache  at  the  back  of  the  head,  or 
localised  over  the  eyes  ;  very  often  also  there  are  dark  specks  before  the  eyes,  and  the 
eyes  themselves  look  heavy  yellow,  with  a  dark  circle  beneath.  The  tongue  is  red  ;  the 
papilla;  small,  but  elongated,  and  the  organ  itself  enlarged,  indented  by  the  teeth,  or  pale 
and  enlarged  in  the  same  way,  or  covered  with  a  white  or  yellow  fur;  the  bowels  are 
costive ;  the  water  high-coloured,  and  with  a  red,  or  more  ra^ly  a  whitish,  sediment. 
Such  ai-e  a  few  of  the  more  prominent  symptoms  of  the  difFerenWLinds.  With  regard  to 
the  treatment,  this  must  be  left  to  the  physician.  We  may  remark  that  the  practice  of 
taking  wine  and  spirits  to  force  appetite  cannot  be  too  much  condemned  ;  it  is  as  bad  as 
the  indiscriminate  use  of  tonics,  which  used  to  be  the  routine  practice  of  the  half-edu- 

cated medical  men  of  former  days  ;  in  many  cases  the  mucous  membrane  is  in  a  state 
approaching  to  inflammation,  and  the  treatment  is  by  means  of  leeches,  counter-irritants, 
alterative  medicines,  and  a  diet  light,  unirritating,  and  strictly  adhered  to ;  however,  in  a 
certain  class  of  cases,  tonics,  wine,  and  a  generous  diet,  are  to  be  used  ;  but  the  discrimi- 

nating between  these  two  very  opposite  cases  must  be  left  to  the  physician.  We  may 
remark,  that  some  very  insidious  and  dangerous  chronic  abdominal  complaints  are 
ushered  in  by  dyspeptic  symptoms ;  these  are  generally  treated  by  the  patient  himself, 
and  generally  also  aggravated  by  such  treatment ;  we  strongly  recommend  all  dyspeptics 
to  apply  for  competent  aid,  if  they  find  their  complaints  to  resist  their  own  treatment  for 
two  or  three  weeks. 

SuBSECT.  14  Nettle-rash. 

7285.  The  only  diseases  of  the  cutaneous  class  which  we  think  it  necessary  to  mention 
are  nettle-rash,  ringworm,  and  the  itch.  Some  persons  are  much  troubled  with  nettle-rash ; 
a  complaint  arising  from  the  use  of  certain  articles  of  food,  shell-fish,  fruit.  &c.  In  some 
persons,  these  produce,  after  a  few  hours,  feelings  of  tingling  of  the  skin,  aud  then  itching 
and  a  little  burning ;  soon  after  the  itching  has  commenced,  wheals  appear  on  the  skin ; 
these  are  of  a  white  colour,  and  the  skin  around  them  is  often  very  red ;  the  face  is 
swelled,  the  eyes  closed,  and  often  with  all  this  there  is  a  feeling  of  nausea  and  weight  at 
the  pit  of  the  stomach.  The  best  treatment  is  to  dislodge  the  offending  matter  by  an 
emetic  of  ipecacuanha  (eighteen  grains  or  one  scruple  of  the  powder  for  an  adult),  and 
afterwards  a  brisk  aperient  should  be  taken;  the  warm  bath  often  gives  much  relief;  in 
severe  cases,  medical  aid  is  necessary. 

ScBSECT.  15. — Jiingwonn. 

728r).  Many  different  diseases  of  the  scalp  arc  popularly  termed  ringworm  ;  to  dis- 
tinguish between  these  is  often  a  matter  of  great  difliculty,  even  for  a  medical  man  :  it  is 

however  extremely  important,  as  some  forms  are  contagious,  that  is  to  say,  are  transmitted 

from  one  aft'ected  person  to  one  unaffected;  and  parents  are  necessarily  very  anxious  to 
know  whether  their  children  must  bo  separated  or  not  from  their  playfellows  or  ordinary 

companions.  If  an  eruption  be  noticed  on  a  child's  head,  it  is  very  useful  to  observe 
exactly  its  appearance  ;  whether  there  are  little  vesicles  ;  whether  the  fluid  in  these  isclcir 

or  wliite,  or  light  or  dark  yellow  ;  whether  these  little  vesicles  arc  pomled  or  flatlcncd. 
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or  indented  like  a  section  of  a  honeycomb  ;  all  these  things  must  be  reported  to  the  phy- 
sician, as  often  before  the  head  is  again  examined,  these  vesicles  hjive  burst,  and  the 

effusion  of  their  contents  confounds  their  characters,  and  renders  it  difficult  to  decide  on 
their  real  nature.  It  should  also  be  noticed  whether  the  vesicles  appear  irregularly  over 
a  considerable  surface,  or  whether  they  are  at  first  few  in  number,  and  spread  as  from  a 
common  centre.  Other  things  being  equal,  if  the  vesicles  be  round,  filled  with  a  clear 
not  yellow  fluid,  and  irregularly  distributed,  not  spreading  in  rings  from  a  centre,  the 
chance  of  its  being  contagious  ringworm  is  diminished. 

Treatment.  —  Perhaps  in  all  cases  it  is  best  to  exclude  the  child  from  mixing  Avith  his 
companions,  till  the  nature  of  the  complaint  is  made  out :  the  hair  should  be  cut  off,  but 
the  vesicle  should  not  be  broken  till  the  medical  attendant  has  had  an  opportunity  of 
carefully  inspecting  the  head.  If  the  eruption  be  clearly  the  kind  mentioned  above  as 
being  of  little  importance,  a  few  days  will  probably  remove  it.  When  the  case  is  declared 
to  be  ringworm,  various  remedies  are  to  be  tried.  Some  are  useful,  but  often  a  remedy 
will  seem  to  do  good  at  first,  and  presently  appear  to  lose  its  effect ;  various  mercurial 
ointments,  strong  acetic  acid,  lunar  caustic,  alkalies,  creosote,  antimonial  unguents,  &c., 
are  among  the  numerous  preparations  which  are  usually  employed :  we  have  known  some 
good  follow  the  use  of  an  ointment  made  with  equal  parts  of  powdered  gall-nuts  and 
lard  ;  the  head  should  be  kept  clean,  but  not  be  too  often  shaved.  If  the  disease  be 
obstinate,  it  is  some  consolation  to  know  that  it  often  disappears  of  itself  in  the  course  of 
from  two  to  five  years. 

SUBSECT.  16.  —  Itch, 

7287.  This  disease  is  known  by  the  appearance  of  pimples  and  vesicles,  which  by 
scratching  acquire  little  black  heads.  The  itching  is  augmented  at  night  by  the  warmth 
of  the  bed.  The  disease  may  generally  be  known  by  the  peculiarity  almost  always  exist- 

ing between  the  fingers  and  on  the  wrist  and  elbows  when  it  affects  other  parts.  It  never 
appears  on  the  face.  It  seldom  happens  in  any  but  those  of  dirty  habits  or  trade ; 
common  cleanliness  will  always  prevent  it. 

Treatment. —  Among  the  lower  orders  sulphur  is  the  grand  treatment;  it  does  little 
good  taken  internally,  but  the  ointment  should  be  well  rubbed  in  every  night  and  morn- 

ing. Among  the  better  classes,  who  occasionally  get  this  disease  by  accident,  the  sulphur 
is  usually  perfumed.  We  can  recommend  another  powerful  remedy,  viz.  a  strong  solution 
of  the  iodide  of  potassium,  which  should  be  put  over  all  the  affected  p^irts  every  night, 
and  left  to  dry  on.    It  has  the  advantage  of  having  no  smell. 

CHAP.  V. 

ACCIDENTS  IN  THE  FAMILT. 

Sect.  I. 

FRACTUKES. 

7288.  The  most  inexperienced  eye  can  often  detect  that  a  bone  is  broken,  for  some- 
times the  skin  is  wounded,  the  muscles  are  torn,  and  the  bone  is  plainly  seen,  with  per- 

haps one  end  protruding  through  the  wound  ;  but  independent  of  this,  when  the  skin  is 
not  broken,  the  limb  is  evidently  seen  to  be  deformed,  bent,  one  portion  forming  an  angle 
with  another,  and  it  is  obvious  that  this  cannot  occur  without  fracture  of  the  bone.  But 
whether  a  fracture  is  plainly  discerned  or  only  suspected,  the  treatment  to  be  employed 
till  the  arrival  of  the  medical  man  is  very  simple.  The  limb,  if  it  be  a  limb,  is  to  be  laid 
in  the  position  easiest  to  the  patient :  the  easiest  position  must  evidently  be  that  in  which 
the  limb  is  as  nearly  as  possible  in  its  natural  condition,  when  the  broken  bone  has  no 
weight  to  support,  and  the  ends  of  the  bones  are  prevented  from  rubbing  on  each  other 
and  the  surrounding  parts.  Therefore,  if  the  leg  be  broken  below  the  knee,  the  plan  is 
to  put  the  leg  and  thigh  quite  straight,  while  the  patient  lies  on  the  back  ;  but  if  left  to 
itself  in  this  position,  the  foot  must  evidently  fall  to  one  side  or  the  other,  and  turn  one 
broken  end  of  the  bone  upon  the  other,  so  it  is  necessary  to  keep  the  foot  straight  up, 
cither  by  holding  it  there  or  by  means  of  pillows  placed  along  each  side  of  the  limb:  and 
it  may  be  convenient  to  know,  that  when  the  assistance  of  a  surgeon  cannot  at  once  be 
procured,  very  excellent  pillows  may  be  formed  extempore,  by  making  some  large  linen 
bags,  and  half  filling  them  with  sand,  previously  dried  and  sifted ;  one  large  bag  should 
be  laid  under  the  leg  from  the  knee  to  beyond  the  heel,  and  depressions  made  in  it  for 
the  calf  and  the  heel ;  two  or  three  other  bags,  longer  and  less  broad,  should  then  be  laid 
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on  either  side  of  the  straightened  leg ;  and  by  this  means  the  limb  is  kept  quiet,  and  in  a 
convenient  position  till  such  time  as  the  surgeon  can  arrive  and  "se<"  the  limb  by  apply- ing splints,  which  are  merely  mechanical  contrivances,  of  a  less  rude  kind  than  the  sand 
pillows  described,  but  serving  the  same  purpose,  viz.  to  keep  the  ends  of  the  bones 
together  without  permitting  movement. 

Again,  when  the  collar  bone  is  broken,  and  which  may  be  suspected  -when  the  patient 
cannot  raise  the  hand  to  the  head,  it  is  obviously  very  important  to  take  oflF  the  weight  of 
the  arm  by  means  of  a  sling,  and  this  often  gives  much  relief.  A  sling  should  also  be 
used,  if  a  fracture  of  the  upper  arm  is  suspected.  If  a  fracture  of  the  lower  arm  is  sus- 

pected, the  best  wa/  is  to  lie  down  in  bed,  and  to  place  the  fore-arm  on  the  large  sand- 
bag already  mentioned,  with  the  arm  bent,  and  the  thumb  kept  up,  or  indeed  in  any  easy 

position.  With  regard  to  all  fractures,  it  is  ditncult  to  go  wrong  if  it  be  remembered 
that  the  principle  is  to  put  the  limb  in  the  position  it  would  be  in  were  it  not  broken,  and 
to  prevent  one  end  of  the  broken  bone  from  rubbing  upon  the  other.  If  the  surgeon 
cannot  at  once  attend,  it  is  often  very  useful  to  apply  cold  water  or  cold  lotions  continu- 

ally to  the  part,  by  means  of  linen  rags,  to  keep  down  inflammation,  in  addition  to 
employing  the  means  just  mentioned. 

Sect.  II. 

DISLOCATIONS. 

7289.  When  a  limb  is  out  of  its  socket,  it  is  advisable  to  replace  it  as  soon  as  possible, 
and  therefore  medical  aid  should  be  immediately  sought  for  ;  beyond  this  simple  remark 
we  shall  say  nothing,  because  without  much  description  it  would  be  impossible  to  tell 
when  a  dislocation  had  occurred  ;  and  even  then,  such  imperfect  knowledge  would  be 
dangerous,  as  a  dislocation  might  be  mistaken  for,  or  complicated  with,  a  fracture,  and 
the  remedies  necessary  for  the  former  would  do  incalculable  mischief  to  the  latter. 

Sect.  III. 

CONTUSIOKS,  OR  SEVERE  BRUISES. 

7290.  In  all  contusions,  the  dark  appearance,  and  the  successive  changes  of  colour 
which  occur  in  this,  are  owing  to  blood  poured  out  from  ruptured  vessels.  In  the  treat- 

ment of  contusions,  the  first  thing  is  to  keep  down  inflammation  by  means  of  leeches,  cold 
evaporating  lotions  (such  as  one  part  of  spirit  of  wine  and  six  parts  of  spirit  of  Miude- 
rerus)  ;  and  to  mitigate  pain  by  laudanum  fomentations,  in  the  intervals  of  the  applications 
of  the  lotions.  When  the  colour  begins  to  change,  the  absorption  of  the  blood  may  be 
accelerated  by  rubbing  the  part  briskly  with  camphor  liniment,  or  any  common  stimulating 
application. 

Sect.  IV 

SFRAI.VS. 

7291.  In  the  treatment  of  sprains,  the  most  agreeable  remedy  is  rest,  with  constant 
application  of  warm  flannels  dipped  in  laudanum,  or  warm  poppy  fomentations ;  after- 

wards the  part  may  be  bandaged  with  a  broad  linen  roller. 

Sect.  V. 

WOUNDS. 

7292.  When  a  severe  incised  wound  (;'.  c.  a  cut  with  a  sharp  instrument)  has  been inflicted,  and  medical  attendance  cannot  immediately  be  obtained,  the  attention  must  first 
be  directed  to  the  bleeding  ;  supposing  the  wound  to  be  on  the  arm  or  leg,  if  there  be  a 
mere  oozing,  a  simple  trickling  of  the  blood  down  the  limb,  then  it  will  probably  soon 
stop  of  itself;  linen  dipped  in  very  cold  water  may  be  applied,  and  it  is  of  great  inii)ort- 
ance  to  elevate  the  limb,  so  that  gravity  may  not  assist  the  flow  of  blood  ;  thus  if  the 
wound  be  on  the  leg,  the  person  should  lie  on  the  bed,  and  the  leg  be  raised  high  on 
pillows  ;  if  the  arm  be  the  part  injured,  it  should  be  held  above  the  head  ;  but  supposing 
the  flow  of  blood  to  be  more  violent,  supposing  it  to  gu.'sh  out  in  a  largo  stream  as  it  would 
from  a  large  out  vessel,  it  is  necessary  to  stop  such  a  jet,  else  so  much  blood  may  be  lost 
as  to  induce  alarming  fainting  ;  the  best  plan  is  to  put  the  finger  or  fingers  boldly  into 

the  cut,  and  press  upon  the  part  from  which  the  blood  seems  to  come,  -without  any  regard 
to  the  pain  it  may  give  the  ))atient ;  the  finger  must  not  be  removed  till  the  surgeon 
arrive  and  tie  the  wounded  vessel  with  a  ligature.  When  the  bleeding  has  stopped,  or 

nearly  so,  the  next  object  is  to  bring  the  sides  of  the  cut  into  contact,  so  that  they  may 
unite;  this  is  done  by  means  of  adhesive  plaster,  long  strips  of  which  are  applied,  so  as 

not  merely  to  cover"  the  wound,  but  to  draw  its  sides  together ;  a  very  little  reflection 
will  easily  show  any  one  how  a  particular  cut  is  to  be  dresscii,  as  the  covering  it  with 

plaster  is  tochnically  termed.    If  the  wound  be  not  merely  a  simple  cut,  but  compli".-Ued 
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with  a  severe  bruise,  the  straps  of  plaster  must  not  be  firmly  applied,  the  sides  of  the  cut 
must  not  be  forcibly  pulled  together  ;  indeed,  if  the  contusion  be  very  great,  and  the 
bleeding  moderate,  it  may  be  better  not  to  apply  plaster  at  all,  but  to  use  warm  poppy 
fomentations  for  twenty-four  or  thirty-six  hours,  or  to  apply  a  bread  and  water  poultice. 

Sect.  VI. 

scaxks  and  burns. 

7293.  Scal3s,  when  caused  by  boiling  water,  will,  it  is  obvious,  be  always  of  the  same 
degree  of  severity  ;  directly  a  scald  has  happened,  it  is  advisable  to  prevent  the  action  of 
the  air  upon  it,  and  this  is  done  by  sprinkling  it  thickly  over  with  flour,  or  covering  it 
with  cotton  wool,  which  must  not  be  removed  till  the  scald  is  well,  which  will  be  probably 
in  ten  days  or  a  fortnight.  When  scalds  are  caused  by  water  not  boiling,  the  lead  liniment 
recommended  for  slight  burns  is  the  best  application. 

7294.  Burns  are  much  more  difficult  to  treat,  as  they  may  be  of  very  different  degrees 
of  severity ;  in  the  slighter  kinds,  in  which  there  is  merely  redness  and  blistering  of  the 
skin,  cotton-wool  or  flour  may  be  used,  as  in  scalds  ;  or  the  following  liniment  may  be 
constantly  applied,  viz.  :  — 

Take  of  undiluted  Goulard's  solution  of  lead  (liq.  plumb,  diacetatis),  i  ounce  ;  olive  oil,  J  ounce  ;  water, 8  ounces  ;  mix  the  oil  and  lead  solution,  shake  them  well  together,  and  add  the  w.ater  ;  make  a  liniment,  to 
be  applied  by  a  camel-hair's  brush  to  the  burnt  places,  or  spread  upon  linen  and  applied  to  the  parts. 

If  the  burn  be  more  severe,  and  if  a  part  or  the  whole  of  the  substance  of  the  skin  be 
destroyed,  the  turpentine  liniment  is  preferable ;  if  this  cannot  be  obtained  from  a 
druggist's,  then  flour  should  be  applied  as  before.  When  flour  is  used  to  burns  and  scalds, 
and  the  part  is  kept  quiet,  the  pain  soon  ceases.  If  after  a  burn  the  face  be  deadly  pale, 
and  the  pulse  unfelt,  a  tea-spoonful  of  wine  or  brandy,  according  to  age  of  child,  should 
be  given  from  time  to  time. 

Sect.  VII. 

MEANS  TO  BE  USED  IN  EECOVEBY  FROM  DROWNING  AND  SUFFOCATION. 

7295.  When  a  person  has  been  taken  out  of  the  water,  and  is  insensible,  he  should  be 
conveyed  as  speedily  as  possible  to  the  nearest  house  or  cottage  ;  but  if  there  be  no 

residence  near,  that  is  to  say,  within  two  or  three  minutes'  walk,  it  is  necessary  to  use  the 
measures  for  restoring  animation  on  the  spot ;  although  recoverable  when  talcen  from 

the  water,  the  patient  may  die  in  the  ten  or  fifteen  minutes'  transit,  for  want  of  certain 
necessary  measures.  It  is  necessary  that  every  body  should  know  that  death  occurs  in 
drowning,  because  the  water  prevents  the  entrance  of  air  into  the  lungs ;  the  small  quantity 
of  water  which  gets  into  the  lungs  is  of  no  consequence,  and  still  less  that  which  passes 
into  the  stomach  which  occurs  during  life,  or  if  the  body  be  not  drowned  alive  ;  con- 

sequently the  direction  sometimes  given  in  old  books  of  holding  the  head  down,  in  order 
to  drain  off  the  water,  is  not  only  useless,  but  positively  hurtful  ;  but  if  death  occurs  from 
the  want  of  air,  it  is  obvious  that  the  thing  needful  is  to  restore  air  to  the  lungs  as  fast  as 
possible,  and  this  is  done  by  artificial  iniiation.  The  patient  should  be  laid  in  the  bed, 
and  hot  bottles  may  be  applied  to  the  feet ;  but  while  these  are  getting  ready  inflation  must, 
if  possible,  be  commenced ;  in  the  absence  of  a  regular  apparatus,  it  can  be  readily  per- 

formed by  a  pair  of  bellows ;  one  person  should  close  the  mouth,  and  one  the  nostril  of 
the  patient  very  accurately,  and  in  the  open  nostril  the  muzzle  of  the  bellows  should  be 
inserted  by  another  person  ;  then  the  nostril  should  be  pressed  round  the  muzzle,  so  that 
when  air  is  blown  it  may  pass  through  the  nose  and  not  out  into  the  apartment ;  directly  the 
position  is  rightly  attained,  the  bellows  must  be  worked,  and  the  air  from  them  will  pass  into 
the  lungs  ;  the  blowing  must  be  very  gentle,  else  some  harm  may  he  done  to  the  structure 
of  the  lungs  ;  the  rising  of  the  ribs  will  at  once  announce  that  the  chest  is  fUled  with  air ; 
then  the  bellows  must  be  removed,  the  mouth  and  nose  opened,  and  the  abdomen  aud 
ribs  pressed  upon  so  as  to  expel  the  air ;  then  again,  the  bellows  must  be  used  in  the 
manner  described,  and  the  series  of  changes  persevered  in  for  a  long  time,  or  till  re- 

covery occur  :  during  this  time  warmth  may  be  applied  by  means  of  hot  bottles,  friction, 
&c.  When  a  house  is  some  way  off,  and  the  bellows  cannot  be  procured,  inflation  may  be 
performed  by  any  person  closing  the  nostrils  of  the  insensible  man,  and  then  applying 
his  mouth  to  that  of  the  patient  and  blowing  into  the  lungs,  then  pressing  down  the  ribs, 
as  before,  to  expel  the  air,  and  then  blowing  in  again.  Before  the  operator  breathes  air  in, 
he  should  make  three  or  four  deep  inspirations  and  expirations,  so  as  to  change  the  air  in 
his  lungs,  and  get  it  as  like  atmospheric  air  and  as  free  from  carbonic  acid  gas  as  possible. 
These  means  should  be  persevered  in  for  a  long  time  ;  hope  should  not  be  given  up,  for 
recoveries  have  occurred  under  very  untoward  circumstances. 

7296.  Suffocation. — In  many  cases  the  inflation  described  above  is  the  remedy  applic- 
able here  also  :  thus,  if  a  person  be  suffocated  in  a  brewer's  vat,  or  by  any  mephitic  gas,  tlie 
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body  should  be  brought  into  the  air,  and  the  above-mentioned  process  must  immediately 
be  had  recourse  to  j  medical  aid,  of  course,  will  always  be  speedily  obtained. 

Sect.  VIII. 

TOnPOR  FROM  COLD. 

7297.  When  a  person  has  been  buried  under  the  snow,  has  been  exposed  for  some 

time  to  weather  of  great  severity,' or  has  in  any  way  become  half  frozen  and  stupified  by excess  of  cold,  the  great  rule  is  to  restore  heal  as  gradually  as  possibk :  thus,  in  some  cases, 
even  friction  would  communicate  heat  too  soon,  so  friction  with  snow  is  emplo5'ed  to 
ensure  a  veri/  slow  development  of  heat.  The  person  must  not  be  brought  into  a  room 
with  a  fire,  but  be  kept  in  a  very  cold  room,  and  covered  with  very  light  clothes  ;  of 
course,  in  the  majority  of  cases,  it  is  not  necessary  to  use  frictions  of  snow  ;  few  cases  are 
so  severe  as  to  require  this.  When  long-continued  friction  has  partly  restored  warmth, 
the  individual  may  be  removed  to  a  warmer  I'oom,  covered  with  warmer  clothes,  and  the 
friction  made  with  brandy.  When  warmth  has  been  still  more  restored,  heat  may  be 
more  speedily  communicated  by  means  of  one  or  two  persons  getting  into  bed  with  the 
pierson  and  warming  him  with  their  bodies:  war^  bottles  and  cordials  must  not  be  used 
till  heat  has  been  restored  to  a  very  great  degree.  The  penalties  which  attend  the  too 
rapid  production  of  heat  are  indeed  great ;  rapid  inflammation  and  mortification  of  fingers 
and  toes,  or  even  hands,  feet,  arms  and  legs,  or  nose  and  ears,  ensue,  and  the  person 
rescued  from  the  cold  may  be  killed  by  an  ill-judging  zeal. 

The  retreat  of  the  French  from  Moscow  affords  striking  illustrations  of  the  effect  of 
heat  too  rapidly  applied.  These  unfortunate  men,  exposed  to  a  degree  of  cold  to  which 
their  campaigns  in  Italy  and  in  Eg3^pt  had  little  inured  them,  retreated  in  weather  severe 
even  for  that  cold  latitude  ;  their  legions  as  they  marched  left  for  those  who  followed, 
rows  and  groups  of  dead  and  frozen  soldiery ;  those  who  were  fortunate  enough  to 
reach  the  camp-fires  at  night  hastened  towards  the  welcome  blaze,  and  spread  out  their 
ha'.f-congealed  limbs  to  the  heat ;  in  many  cases  gangrene  followed  on  the  instant,  and 
increased  so  rapidly  that  its  progress  could  be  traced  by  the  eye,  or  in  other  instances  a 
kind  of  fulness  of  blood  pervaded  the  lungs  and  brain ;  the  individuals,  perhaps,  had 
scarcely  breathed  the  new  atmosphere,  when  fainting,  they  staggered  back,  their  limbs 
swelled  enormously,  they  became  devoid  of  sensibility,  and  died  in  two  or  three  hours. 

Sect.  IX. 

ABSTINENCE  FROM  FOOD. 

7298.  Here  also  the  return  to  a  natural  state  of  things  must  be  very  gradual ;  if  the 

abstinence  have  been  of  great  length,  nothing  stronger  than  chicken  or  veal  broth  must 
at  first  be  given,  and  then  by  degrees  strong  beef  tea,  and  after  this  some  light  vegetable, 
or  a  bread  pudding  ;  animal  food  must  not  be  given  for  a  long  time. 

Sect.  X. 

ANTIDOTES  TO  POISONS. 

7299.  Sulphuric  acid,  or  oil  of  vitriol.  —  The  children  of  poor  people  often  accidentally 

take  this  acid ;  it  is  bought  to  clean  metallic  vessels,  and  children  take  the  half-emptied 
bottle,  standing  on  the  table,  and  put  it  to  their  mouths.  The  parent  is  generally  at  once 
informed  of  what  has  happened ;  she  hears  the  child  cry,  and  turning  round,  sees  the 
bottle  in  its  hand,  or  if  she  has  left  the  room,  she  easily  perceives  what  has  occurred  from 
the  cries  of  the  child,  the  marks  of  the  acid  on  its  lips,  and  the  emptying  of  the  bottle. 

Of  course  a  surgeon  is  at  once  sent  for,  but  it  may  be  useful  to  know  that  magnesia  or 

whiting,  or  chalk  mixed  up  with  water,  are  the  best  antidotes :  the  child  should  drink 

a  good  deal  of  the  mixture.  If  none  of  these  substances  can  be  procured,  a  piece  of  soap 

may  be  beaten  down  in  water  and  given,  or  even  common  oil,  for  this  sheathes  and  some- 
what protects  the  stomach  from  the  corrosive  effects  of  the  acid. 

7,100.  Oxalic  acid  is  sometimes  taken  by  mistake  for  Epsom  salts  ;  the  taste  is,  however, 

very  different,  being  powerfully  acid,  and  this  usually  apprises  the  person  of  the  mistake 
he  is  committing,  or  if,  as  sometimes  occurs,  he  has  swallowed  the  draught  at  a  gulp 

without  tasting  it,  he  is  convinced  that  something  is  wrong  from  the  excruciatmg  and 

racking  pain  which  almost  immediately  follows.  The  great  antidote  here  also  is  chalk, 

which  invaluable  fact  was  first  proclaimed  by  Dr.  A,  T.  Thomson.  It  should  be  mixed 

-with  a  small  quantity  of  water,  and  taken  in  considerable  quantity.  Alkalies  and  soap 

are,  in  this  case,  improper,  but  carbonate  of  magnesia  is  also  an  excellent  antidote. 
7,301  Arsenic  is  the  most  common  of  all  poisons  ;  it  produces,  some  little  time  after  it 

is  taken,  feelings  of  heat  and  pain  at  the  pit  of  the  stomach,  which  rapidly  become  ag""'S'ng  : 

vomiting  soon  occurs,  first  of  the  contents  of  the  stomach,  then  of  mucus,  bile,  and  blood. 
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Such  are  the  first  symptoms,  and  their  occurrence  suddenly  in  a  healthy  person,  and 
twenty  minutes  or  an  hour  after  a  meal  or  taking  any  thing  into  the  stomach,  they  excite  ■ 
suspicion  of  poisoning.  The  medical  man  of  course  is  at  once  sent  for,  and  while  he  is 
coming,  vomiting  may  be  increased,  or  if  not  present,  produced,  by  mustard  and  water,  ox 
salt  and  water  ;  draughts  of  warm  water  may  also  be  taken  to  excite  very  copious  vomiting. 
If  full  vomiting,  not  merely  retching,  occur,  the  chance  of  recovery  is  greatest.  Two 
tea-spoonfuls  of  mustard  in  a  glass  of  hot  water  will  generally  make  an  adult  vomit 
copiousl}'. 

7302.  Corrosive  sublimafe.  —  The  early  symptoms  of  this  poison  are  much  the  same  as 
those  of  arsenic,  but  the  pain  is  more  violent,  and  the  taste  is  most  acrid  and  disagreeably 
metallic.  If  fi-om  these  or  any  other  circumstances,  corrosive  sublimate  is  suspected  or 
known  to  be  the  poison,  then  white  of  egg  beaten  with  water  should  be  given  ;  it  unites 
chemically  -with  the  corrosive  sublimate,  and  the  compound  formed  is  quite  inert. 

7303.  Verdigris. — If  the  person  be  known  to  have  taken  copper,  or  if  it  be  suspected 
from  the  smell  and  the  greenish  colour  of  the  vomited  matters,  and  from  the  coppery 
taste  in  the  mouth,  then  white  of  egg,  not  mixed  with  water,  must  be  given  here  also. 

7304.  Opium  and  laudanum.  —  This  is  one  of  the  poisons  most  frequently  taken  by 
suicides ;  an  over  dose  of  laudanum  or  of  some  preparation  of  morphia  is  also  sometimes 
taken  by  mistake.  It  is  soon  suspected  that  a  person  has  taken  opium  ;  he  is  found  lying 
in  a  state  of  stupor,  as  if  in  a  fit  of  apoplexy,  breathing  heavily,  or  hardly  breathing  at  all. 
Now  the  question  is,  what  is  the  matter  with  this  person  ?  Has  he  apoplexy  ?  is  it  sudden 
death  from  some  internal  disorder,  or  is  it  poisoning  by  opium  ?  —  perhaps  a  bottle  or  a 
glass  will  be  found  about,  and  give  some  clue  :  the  pupils  of  the  eye  also  are  looked  at, 
and  found  to  be  much  contracted  ;  now  in  apoplexy  they  are  generally  enlarged.  The 
balance,  then,  is  in  favour  of  its  being  poisoning  by  opium,  and  the  principles  of  cure  are 
first  to  get  the  opium  out  of  the  stomach  by  emetics, — an  operation  afterwards  done  more 
eflFectually  by  the  surgeon  with  his  stomach-pump ;  or  if  the  patient  can  swallow,  fifteen 
or  twenty  grains  of  white  vitriol,  "sulphate  of  zinc,"  (a  salt  which  can  be  procured  from 
an  adjoining  druggist)  should  be  given,  or  mustard  and  water,  as  in  the  case  of  poisoning 
by  arsenic,  or  one  scruple  of  the  salt  called  "carbonate  of  ammonia"  may  be  taken,  and  is 
a  very  good  emetic.  The  next  thing  is  to  keep  off  the  stupor  as  much  as  possible  ;  this 
is  done  by  making  the  patient  walk  about  the  room,  and  allowing  no  sitting  down  :  if  the 
stupor  be  too  deep  for  walking,  two  strong  men  must  literally  drag  the  patient  round  and 
round  the  room,  so  that  no  repose  whatever  can  take  place.  Cold  water  should  also  be 
assiduously  dashed  in  the  face,  and  the  face  and  neck  flapped  suddenly  with  a  wet  napkin. 
This  rouses  the  nervous  energy  ;  the  patient  generally  opens  his  eyes,  and  he  is  capable  of 
replying  to  questions  for  the  space  of  half  a  minute  or  more.  The  water  may  be  again 
dashed  upon  his  face  and  chest  as  often  as  he  relapses. 

CHAP.  VI. 

DOMESTIC  MAJfAGEMENT  OF  THE  SICK  EOOM. 

7305.  In  describing  the  management  of  the  sick  room  every  circumstance  which  can  con- 
tribute to  the  comfort  and  convalescence,  or  when  convalescence  may  not  be  possible,  to 

the  mitigation  of  the  bodily  sufferings  of  the  sick,  we  have  now  to  consider.  These 
circumstances  we  shall  place  under  three  heads  ;  1.  regarding  those  of  the  patient's  room 
and  its  furniture  ;  2.  of  the  qualifications  of  sick  nurses  ;  and,  3.  of  the  course  they  should 
pursue  when  attending  patients  afflicted  with  severe  and  tedious,  or  with  mortal,  diseases, 
such  as  consumption  and  palsy. 

Sect.  I. 

OF  THE  SICK  CHAMBER  AND  ITS  FURNITCRE, 

7306.  Rooms  for  the  sick,  wherever  choice  can  be  exercised,  should  be  of  considerable 
size,  lofty,  having  open  fireplaces  ;  and  for  some  cases  of  disease,  a  northern  aspect. 

7307.  Well-ventilated  rooms  are,  in  all  cases  of  illness,  indispensable ;  yet  ventilation 
should  be  so  regulated  that  no  current  of  air  should  pass  immediately  over  the  patient's 
bed  or  chair.  It  may  always  be  supposed  that  draughts  of  air  prevail  in  the  direction  of 
the  fireplace,  from  any  window  or  door  ;  and  hence,  in  such  situations,  the  invalid  should 
not  be  permitted  either  to  lie  or  sit.  In  few  cases  free  circulation  of  air  is  of  primary 
importance.  A  patient,  in  typhus  fever,  suffers  seriously  from  an  over-hcated  room  ; 
but  when  the  heat  is  moderated  by  the  admission  of  fresh  air,  will  in  a  few  hours  oftea 
Diatcriiilly  improve,  .so  great  an  effect  does  this  single  circumstance  produce. 
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7308.  In  the  convalescent  stage  of  scarlatina,  free  ventilation  is  no  less  needful  ;  but 
even,  greater  care  is  requisite  than  in  other  eases  of  fever  to  screen  the  patient's  bed  from 
any  current  of  air  ;  for  if  the  skin  of  the  patient  become  slowly  chilled,  its  functions  are 
impeded,  no  reaction  takes  place,  and  the  peculiar  dropsy  occurs,  before  mentioned  as  a 
'sequel  to  this  disease. 

7309.  The  temperature  of  the  sick-room  should  not  be  below,  nor  much  exceed,  60°  of Fahrenheit. 
7310.  The  kind  of  bedding  of  invalids  is  a  subject  of  importance  to  their  comfort.  In 

.so7ne  cases  a  well-stufFed  feather-bed  is  to  be  preferred  to  mattresses,  which  for  fever  or 
paralytic  patients  are  not  always  sufficiently  yielding.  By  the  constant  pressure  of  any 
particular  spot  on  the  mattress,  the  skin  becomes  inflamed,  and  a  sore  sometimes  ensues. 
A  feather-bed  may,  however,  be  too  soft,  and  become  easily  disarranged  ;  the  patient  may 
be  too  ill  to  have  it  daily  made  and  well  shaken,  and  in  such  case  it  becomes  often  lumpy, 
and  more  uncomfortable  and  injurious  to  the  skin  than  a  hair  mattress. 

7311.  The  spriny  mattresses  are  the  most  unobjectionable  of  any  ;  they  give  way  easily 
to  pressure,  and  spring  up  by  means  of  their  elastic  stuffings,  as  soon  as  the  pressure  is  re- 

moved. They  require  no  daily  making,  and  attbrd  the  patient  much  assistance,  from  their 
elasticity,  in  turning  from  one  side  to  the  other.  They  are  expensive  to  purchase,  but 
when  a  long  illness  occurs  in  a  family,  the  value  of  one  is  incalculable. 

7312.  The  water,  or  Arnolt,  bed  is  also  another  valuable  contrivance  for  mitigating  the 
sufferings  and  weariness  of  the  vic(;ims  to  lingering,  yet  fatal,  diseases.  In  using  it,  the 
head  and  shoulders  of  the  patient  must  be  supported  upon  some  fixed  substance,  otherwise, 
being  heavier  than  the  limbs,  the  inclination  of  the  body  will  be  the  reverse  of  that  which  is 
natural.  On  whatever  bed  a  patient  lies,  it  should  be  large  enough  to  admit  of  his  being 
removed  from  one  side  to  the  other,  to  afford  changes  in  the  bed  linen,  as  well  as  to 
afford  relief  in  posture  to  the  sufferer ;  or  if  the  bed  be  small,  a  second  bed  in  the  room 
answers  the  same  ends,  as  well  as  admitting  of  daily  exposure,  for  a  short  period,  of  the 
bed  and  bedding  to  the  air  of  the  room,  when  it  may  be  again  shaken  well,  made  and 
prepared  for  the  invalid,  to  whom,  when  again  carried,  it  will  afford  renewed  relief  and 
refreshment. 

7313.  Carpets  va.  t\\e.  sickroom  are  often  removed  under  the  impression  of  their  re- 
taining infection,  if  the  illness  be  fever  ;  but  their  removal  is  sometimes  very  inconve- 

nient to  the  patient,  causing  too  much  noise,  when  the  nurses  are  walking  upon  the  bare 
floors,  for  the  sensitive  state  of  invalids  ;  when  this  is  the  case,  the  carpets  should  be 
replaced,  and  every  other  means  adopted  to  deaden  sound,  such  as  stuffing  cotton-wool 
into  the  window  frames,  using  a  wooden  poker  for  the  fire,  &c. 

7314.  Bed  curtains,  in  febrile  cases  of  illness,  should  never  he  entirely  closed,  nor 
should  the  colour  of  bed  hangings  be  of  a  vivid  description  ;  red  is  often  a  painful  colour 
to  invalids  ;  green,  agreeable,  so  that  when  a  choice  in  this  particular  is  possible,  the 
room  in  which  such  colour  is  found  should  be  appropriated  to  the  invalid.  Curtains 
should  be  removed  altogether. 

Articles  usefid  in  the  Sick  Room. 
The  minim  glass ;  for  the  accurate  measurement  of  medicine  given  in  drops,  or  tea-spoonfuls.  (It  may  be 

purchased  at  druggists  for  2s.  or  Is.  6<l.  a-piece.) 
A  thermuiiielcr  (or  ri'gulating  the  warmth  of  the  invalid's  room  more  uniformly  than  can  be  done  by  con- 

sulting cither  the  invalid's  feelings  or  those  of  the  nurse. 
Chloride  qflimc,  iu  cases  of  illness  Iron)  fever,  should  always  be  kept  in  a  bottle  ready  for  use. 

Sect.  II. 

QUALIFICATIONS  OF  NURSES  FOR  THE  SICK. 

731.5.  Wlien  a  disease  is  lingering,  or  from  its  character  requiring  bodily  strength  in 

those  employed  as  nurses,  the  metnbers  of  a  family  are  of\on  obliged  to  give  up  the 

charge  to  the  hired  sick  nurse,  who  knows,  or  ought  to  know,  how  to  perform  many  mi- 
portant  duties,  of  which  those  less  accustomed  to  illness  are  ignorant.  An  experienced 

sick  nurse  is  also  quick  in  noticing  changes  in  the  symptoms  of  the  patients  disease, 
which  the  relatives,  from  inexperience,  would  overlook,  and  which  it  may  be  important 
for  the  medical  attendant  to  be  informed  of.  But  most  sick  nurses  still  require  to  be 

superintended  by  those  most  interest(;d  in  the  recovery  of  invalids  :  they  are  often  inat- 
tentive to  the  needful  ventilation  of  sick  rooms,  and  to  the  regulation  of  their  tempe- 

rature, keeping  up  the  fires,  and  especially  at  night ;  this  fault  often  increases  a  patient  s 

fever,  which  it  puzzles  the  physician  to  account  for.  Sometimes,  also,  nurses  are  careless 

in  omitting,  at  the  precise  hours,  to  give  the  medicine  ordered,  and  are  not  always 

strict  in  administering  the  right  quantity.  In  the  convalescent  stages  of  fever,  they  also 

require  to  be  cautioned  in  respect  to  the  diet  of  their  patients,  which  in  quantity  they  arc generally  disposed  to  overdo.  ,  ,     ,  ,  ,  i  .    i  /v 

731G.  The  qualifwulions  of  a  good  nurse  should  be  good  health;  strength  enough  to  lift 
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a  patient  when  requisite  ;  activity,  wakefulness,  cheerfulness,  yet  with  the  power  of  being 
silent,  a  noisy  nurse  being  most  unfit  for  sick  patients ;  intelligent  enough  to  understand 
readily  the  often  indistinctly  expressed  wishes  of  an  invalid,  and  educated  enough  to  read 
the  directions  attached  to  the  medicines  ordered.  Her  age  should  not  exceed  fifty,  nor  be 
much  less  than  thirty  years.  She  should  be  free  from  any  habitual  cough,  or  any  habit 
which  might  annoy  a  patient,  such  as  snufF-taking,  &c. 

7317.  A  society  has  been  formed  in  London  for  the  instruction  of  sick  nurses.  Those 
sent  out  go  by  the  name  of  the  Protestant  Sisters  of  Charity,  and  are  taught  to  perform  aU 
the  offices  of  charity,  for  which  the  Roman  Catholic  Sisters  of  Charity  have  been  so  long 
distinguished.  Much  good  may  be  expected  by  the  extension  of  this  benevolent  institu- 

tion, for  the  sisters  are  engaged  to  serve  the  poor  as  well  as  the  rich  ;  the  latter  only  being 
expected  to  afford  the  pecuniary  means  of  supporting  the  institution.  No  money  is  given 
to  the  sisters  by  the  patients  or  their  friends. 

Sect.  III. 

COURSE  TO  BE  PUHSDED  BY  NURSES  IN  SEVERE  AND  TEDIOUS  SICKNESS. 

7318.  During  the  first  week  of  typhus  fever,  in  addition  to  the  remedies  ordered  by  the 
physician,  and  with  which  we  have  nothing  to  do  here,  certain  things  are  ordered  in  the 
majority  of  cases,  and  the  performance  of  which,  although  most  important,  is  ofiten  left  to 
the  judgment  of  an  ignorant  nurse.  For  instance,  if  the  skin  be  hot,  and  the  pulse  quick, 
the  skin  is  directed  to  be  bathed  night  and  morning  with  cold  or  tepid  water,  according 
to  the  heat  of  the  skin,  tlie  age  and  strength  of  the  patient,  and  the  kind  and  period  of  the 

'  disease.  Now,  this  is  a  measure,  not  only  important  as  regards  ultimate  cure,  but  very 
important  as  regards  the  personal  comfort  of  the  patient,  since  nothing  gives  more  relief 

;  and  gratification  than  this  bathing  of  the  skin.  The  best  time  for  doing  it  is  before  the 
bed  linen  is  changed,  as  at  that  time  it  does  not  matter  about  any  accidental  wetting  the 

;  sheets,  but  which,  with  proper  management,  need  scarcely  happen.  The  patient  should 
1  not  be  altogether  uncovered,  but  one  part  should  be  bathed  at  a  time,  and  then  dried.  In 

'  bathing  the  part,  it  is  necessary  to  use  a  good  deal  of  water,  not  merely  to  rub  the  body 
•  with  a  wet  sponge ;  the  arms  for  instance  may  be  held  over  a  basin,  and  water  freely 
]  poured  upon  them.  After  free  bathing  of  this  kind,  the  dry  and  harsh  unpleasant  feeling 
;  about  the  skin  goes  off,  and  the  patient  feels  relieved  and  comfortable.  This  bathing  of 
t  the  skin  is  still  more  useful  in  the  early  stage  of  scarlatina,  when  the  skin  is  usually  very 
Ihot. 

7319.  In  cases  of  typhus,  which  have  continued  some  time,  and  in  which  the  patient's 
sstrength  has  been  reduced,  this  free  bathing  is  inadmissible;  but  if  the  sponging  be 
1  ordered  in  such  a  case,  the  physician  will  probably  stand  by,  and,  to  prevent  any  injurious 
(excess  in  the  bathing,  see  it  done  himself. 

7320.  Another  remedy,  which  is  almost  always  used  in  the  early  stages  of  typhus,  is 
tthe  application  of  cold  to  the  head,  in  the  form  of  linen  cloths  soaked  in  cold  water,  or 
eevaporating  lotion,  or  ice,  applied  in  a  way  presently  to  be  described.  The  use  of  these 
ccold  applications  to  the  head  is  to  prevent  any  congestion  and  accumulation  of  blood 
» within  it  (a  circumstance  exceedingly  common  in  fevers);  or  to  moderate  such  accumu- 
llation  when  it  does  occur  ;  or  to  keep  down  any  inflammation  of  the  brain,  or  parts  be- 
1  longing  to  it,  for  inflammation  of  the  brain  or  its  membranes  in  various  degrees  is 
rnot  unusual  in  cases  of  typhus  fever.  In  order  to  apply  cold  effectually,  it  is,  in  almost 
lall  cases,  necessary  to  shave  the  head,  or  to  cut  the  hair  very  short  ;  and  to  secure  the  full 
^advantage  of  cold  applications,  the  finest  head  of  hair  must  be  sacrificed.  Parents  who, 
:for  appearance  sake,  refuse  such  a  petty  sacrifice  when  life  is  in  peril,  are  often  sufficiently 
[punished  by  the  ill-success  of  the  treatment.  When  the  head  has  been  shaved,  a  cloth 
Idipped  in  cold  water  should  be  applied  over  as  much  space  as  possible ;  to  prevent  the 
I'pillow  being  wetted  by  the  water,  a  piece  of  common  oil-silk,  which  can  easily  be  pro- 
■  cured,  should  be  laid  under  the  head  upon  the  pillow.  A  piece  of  simple  linen  is  better 
'than  soaking  a  nightcap  and  putting  it  on,  as  is  sometimes  done  ;  it  is  less  heavjr,  and 
nmore  easily  wetted  again.    The  linen  cloth  should  never  be  left  on  till  it  is  dry  ;  nurses 
■  often  allow  it  when  it  becomes  dry  and  harsli,  and  the  liead  gets  hotter  than  before  its 
lapplication.  Another  way  of  applying  cold  water  is  to  fill  a  large  bladder  about  one- 
■ithird  full  of  water ;  it  moulds  itself  upon  the  head,  and  is  not  very  heavy. 

7321.  Ice  is  best  applied  by  pounding  it  very  small,  and  half  filling  a  large  bladder 
with  it  ;  this  also  moulds  itself  upon  the  head,  and  is  a  very  powerful  agent.  It  should 
HQot  be  suffered  to  be  on  the  head  too  long,  else  it  may  reduce  the  heat  too  much  ;  it  shoidd 
ibherefore  be  removed  for  a  few  minutes  from  time  to  time. 

7322.  Bij  letliny  water  fall  from  some  height,  drop  hi/  drop,  on  the  forehead  of  a  highly 
ilelirious  patient  a  most  powerful  effect  is  sometimes  produced;  but  this  is  too  strong  a 
ii-neasure  to  be  had  recourse  to,  without  the  sanction  of  the  medical  attendant. 

7323.  Another  remedy,  often  inefficiently  attended  to,  is  fomentation  of  the  bowels;  this 
4  L 
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is  best  done  hj  having  two  large  pieces  of  flannel,  and  dipping  one  into  water  as  hot 
can  be  borne,  then  wringing  it  quickly  out,  placing  it  on  the  bowels,  and  in  the  course 
a  few  moments,  when  it  begins  to  cool,  changing  it  with  the  other  flannel,  also  dipped  in 
wrung  out,  and  this  should  be  repeated  for  an  hour  or  more. 

7324.  The  clothes  on  the  bed  should  not  be  too  thick  ;  the  physician  will  of  course  sn. 
to  this  ;  if  the  patient  appear  cold,  hot  bottles  should  be  put  to  the  feet  ;  if  there  be  any 
accumulation  of  blood  in  the  head,  the  feet  are  often  cold ;  in  this  case  they  should  be 
wrapt  up  in  flannel,  and  hot  bottles  constantly  applied. 

SuBSECT.  1.  — Early  Stages  of  Fever. 

7325.  During  the  early  stages  of  fever  there  are  certain  symptoms  which  must  be  par- 
ticularly noticed,  and  reported  without  fail  to  the  physician.  It  should  be  noticed  how 

much  sleep  the  patient  gets,  whether  this  is  deep  or  disturbed,  whether  there  is  any  con- 
fusion or  forgetfulness  on  awakening  ;  this  does  not  of  itself  prove  that  delirium  is 

coming  on  ;  but  as  it  is  really  often  the  commencement  of  it,  it  should  not  be  overlooked  ; 
during  sleep,  too,  it  should  be  noticed  whether  the  breathing  is  regular  and  deep,  or 
whether  it  is  quick  and  shallow.    Any  little  cough  should  not  be  overlooked. 

7326.  Again,  the  nurse  should  observe  whether  there  is  an  increase  of  fever  at  any  particu- 
lar time  of  the  day  ;  such  increase  is  denoted  by  the  skin  becoming  hotter,  the  pulse 

quicker  by  from  six  to  twenty  beats  ;  by  the  face  flushing,  the  eyes  becoming  more 
sparkling,  and  by  the  patient  being  thirstier,  and  complaining  more  of  headache.  The 
number  and  kinds  of  the  stools,  &c.  also  should  be  examined  into.  Patients  are  often 
exceedingly  thirsty  at  this  period  of  the  fever  ;  they  may  drink  as  freely  as  they  like,  and 
of  all  beverages  cold  water  is  the  best.  Lemonade  is  not  so  good,  as  in  such  large  quan- 

tities it  tends  to  disorder  the  stomach.  The  patient  usually  refuses  to  take  any  food,  and 
it  should  not  be  pressed  upon  him  from  any  mistaken  idea  of  giving  strength,  for  it  is  the 
fever  which  exhausts  as  much  as  the  starving,  and  it  is  the  former  which  is  to  be 
dreaded ;  get  rid  of  it,  and  the  debility  is  generally  easily  remedied  ;  besides,  if  food  be 
pressed  upon  a  stomach  not  demanding  it,  it  will  do  no  good ;  it  will  not  be  digested  and 
assimilated  properly,  but  will  pass  down  into,  and  perhaps  stimulate  the  intestines,  and 
cause  diarrhoea,  with  certain  formidable  ulterior  consequences.  In  addition  to  what  has 
been  now  said,  it  is  of  course  essential  that  such  medicines  as  are  ordered  should  be  given 
regularly  at  the  appointed  times,  both  day  and  night. 

SuBSECT.  2.  —  The  latter  Stages  of  Fever. 

7327.  In  the  latter  stages  of  fever,  the  weakness  is  the  thing  with  which  the  nurse 
has  most  to  do.  It  is  of  the  highest  importance  to  give  the  food  which  is  ordered  regu- 

larly. The  patient  is  perhaps  dreadfully  emaciated,  weakened  to  the  last  degree,  and  if 
left  without  nourishment  for  several  hours  together  would  perhaps  fall  a  victim  to 
debility  alone.  It  is  during  the  night  that  a  person  requires  most  support ;  it  is  during 
this  time  that  such  support  is  most  likely  to  be  forgotten.  The  food  should  be  given  fre- 

quently, and  in  small  quantities ;  the  exact  quantity  of  food,  and  time  of  taking  it,  depend 
upon  the  weakness  and  the  appetite  of  the  patient,  and  necessarily  vary  in  each  particular 
case.  If  wine  be  ordered  also,  it  should  be  given  frequently,  and  in  small  quantities 
mixed  with  water.  It  should  never  be  forgotten  by  nurses,  that  wine  by  itself  has  no 
nourishing  power;  it  is  only  employed  by  the  medical  man  to  sustain  the  failing  strength 
by  its  exciting  agency,  till  such  time  as  the  food  taken  may  have  in  some  degree  restored 
the  tone  of  the  body.  If  therefore  wine  flushes  the  face,  quickens  the  pulse,  and  excites 
headache,  it  is  doing  too  much  ;  the  body  is  over  excited. 

7328.  With  regard  to  the  kind  of  food :  at  first  it  must  be  simple  and  farinaceous,  and 
afterwards  a  transition  may  be  made  to  beef  tea,  veal  and  chicken  broth,  &c.,  to  prepare 
which  we  refer  to  the  article  on  "  Cooking  for  Invalids."  Also,  during  the  latter  stages 
of  fever,  great  care  should  be  taken  to  preserve  perfect  cleanliness — often  a  very  difficult 
matter,  for  the  discharges  are  often  somewhat  decomposed,  and  of  a  bad  smell ;  the  sheets 
should  be  changed  every  day,  or  more  often  if  necessary,  and  when  taken  off  should  be 
immersed  immediately  in  a  pail  of  water  ready  at  the  bed-room  door,  and  to  which  sonic 
of  Labarroque's  disinfecting  liquid  shoiUd  be  added  ;  some  of  this  should  also  be  sprinkled about  the  room. 

7329.  The  patient  should  not  be  suffered  to  lie  too  long  in  one  position,  but  should  be 
gently  moved  from  one  side  to  another,  because  in  these  long  illnesses,  if  parts  be  too 
much  pressed  upon,  they  become  sore  ;  therefore,  towards  the  end  of  a  severe  fever,  the 
physician  generally  examines  the  lower  part  of  the  back  and  the  sides  of  the  sick  man.  to 
see  if  there  be  any  appearance  of  a  sore  place  ;  if  he  does  not  do  this,  the  friends  should 
see  to  it  ;  this  examination  should  never  be  left  to  the  nurse  alone. 

Directly  a  part  appears  discoloured,  you  may  be  sure  it  is  too  much  pressed  upon  :  tlu 
patient  should  be  placed  in  some  other  position,  and  propped  up  by  pillows  ;  pillow - 
should  also  be  put  above  and  below  the  part,  to  take  off  the  pressure.  Certain  application ^ 
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are  to  be  used  to  the  part  itself ;  one  of  the  best  of  these  is  a  solution  of  nitrate  of  silver 
(lunar  caustic),  the  strength  of  which  should  be  about  twenty  grains  to  an  ounce  of 
•water  ;  a  little  of  this  should  be  painted  on  with  a  camel-hair  brush  every  day.  When 
the  spot  has  gone  beyond  this  slight  discolouration  and  has  become  sore,  or  seems  to  he 
on  the  point  of  doing  so,  the  most  simple  ointments  are  the  best,  as  a  mixture  of  equal 
parts  of  lard  and  oxide  of  zinc,  or  calamine  mixed  with  oil  till  it  acquire  a  tolerable  con- 

sistence ;  these  ointments  should  be  spread  on  linen,  and  applied  constantly  over  the  part  ; 
if  the  sores  seem  to  be  spreading,  a  water-bed  is  often  of  great  service. 

7330.  Again,  during  the  latter  stages  of  fever,  every  thing  should  be  carefully  observed  ; 
the  position  of  the  patient  in  bed,  and  whether  he  spontaneously  changes  it,  is  an  im- 

portant point  ;  also  the  expression  of  the  countenance  :  the  action  of  the  bowels  is  one  of 
the  most  important  circumstances  to  be  noticed  ;  the  stools  should  always  be  kept  for  the 
physician  to  see  ;  the  mode  of  breathing,  and  the  presence  or  absence  of  cough  must  not 
be  forgotten  ;  it  should  also  be  noticed  whether  the  patient  is  constantly  drowsy,  and 
whether,  when  awake,  he  be  sensible  or  delirious,  or  as  it  were  childish,  which  last  state 
is  common  in  convalescence,  and  goes  off  as  strength  returns. 

Sect.  IV. 

COURSE  TO  BE  PURSUED  BY  NURSES  IN  CASES  OF  CONSUMPTION. 

7331.  It  often  happens  that  a  patient  with  consumption  will  be  able  to  walk  in  the  open 
air, — will,  in  fact,  possess  considerable  muscular  strength  till  within  a  short  period  of 
death.  The  chief  things  which  render  this  period  of  consumption  harassing  are  the  con- 

stant cough,  the  breathlessness,  the  occasional  sharp  flying  pains  in  the  chest,  the  evening 
fever,  which  often  prevents  sleep  till  towards  the  approach  of  morning,  and  the  nocturnal 
perspirations.  When  the  cough  is  very  severe,  certain  remedies  intended  to  allay  it  are 
always  ordered  by  the  medical  man,  and  these  often  give  temporary  relief.  The  chief 
thing  that  the  non-medical  attendant  has  to  do,  with  regard  to  the  cough,  is  to  keep  the 
apartment  at  a  temperature  tolerably  constant,  day  and  night ;  all  sudden  changes  from 
hot  to  cold  air,  or  the  reverse,  augment  the  cough  ;  if  it  be  winter,  the  patient  should  not 
proceed  from  one  room  to  another,  and  should  not  go  up  and  down  stairs  without  putting 
on  a  respirator.  The  temperature  of  the  sitting  and  bed  rooms  should  be  comfortably 
warm,  but  never  very  high;  towards  the  evening  it  should,  if  any  thing,  be  lower  than  in 
the  morning,  as  in  the  majority  of  cases  the  pulse  gets  quicker  and  the  face  more  flushed 
towards  night ;  there  is,  in  fact,  an  accession  of  fever,  and  hot  rooms  are  likely  to  augment 
this,  and  by  so  doing,  add  not  a  little  to  the  discomfort  of  the  patient.  When  exercise  is 
taken  in  the  open  air,  it  should  never  be  violent  ;  the  patient  should  walk  gently,  or  at  a 
later  period  be  wheeled  slowly  about  in  a  chair ;  quick  walking  increases  the  flow  of 
blood  through  the  lungs,  and,  as  a  consequence,  augments  the  cough  and  the  difficulty  of 
breathing.  If  the  weather  be  tolerably  warm,  as  much  out-door  exercise  should  be  taken 
as  can  be  borne.  With  regard  to  the  breathlessness,  it  may  be  some  consolation  to  know 
that  this  is  often  much  less  than  might  be  expected  from  the  extent  to  which  the  lung  is 

.  affected  ;  for  the  system  gradually  accommodates  itself  to  the  means  of  breathing  which 
;  still  remain  to  it ;  and  persons  who  have  only  a  small  portion  of  lung  capable  of  admitting 
air,  still  may  not  suffer  materially  from  difficulty  of  breathing. 

The  flying  pains  in  the  chest,  wliich  are  sometimes  very  severe,  will,  of  course,  be 
'  treated  by  the  physician ;  mustard  poultices  may  always  be  applied,  and,  according  to  a 
very  high* authority  on  this  subject  (Sir  J.  Clark),  are  often  of  very  considerable  service. 

The  fever,  which  comes  on  towards  evening  and  the  night  perspirations,  are  two  very 
1  distressing  occurrences  in  many  cases  ;  the  patient  cannot  sleep,  but  tosses  about  in  bed, 

•  or  occasionally  has  a  short,  unquiet  dose ;  towards  three  or  four  o'clock  in  the  morning 
1  perhaps  he  falls  into  a  deeper  sleep,  accompanied  with  great  perspiration,  and  wakens 
;  after  a  few  hours,  feeling  unrefreshed,  and  weaker  than  the  night  before  ;  after  an  hour 
'  or  two,  however,  he  gets  more  comlbrtable,  and  returns  nearly  to  the  same  state  he  was 
iin  on  the  day  before. 

7332.  The  night  perspirations  are  in  some  degree  under  tlie  influence  of  medicine, 
[particularly  some  of  the  mineral  acids,  as  diluted  sulphuric  acid,  &c.;  but  the  feverislmess 
is  often  very  obstinate  ;  it  must  be  tried  to  be  lessened  by  quiet  of  mind  and  body,  some 
'time  before  going  to  bed,  and  by  abstaining  fi'om  all  heating  food,  or  from  auy  thing  that 
may  stimulate,  in  the  evening. 

7333.  In  the  degree  of  severity,  consumption  varies  infinitely  in  different  persons;  some 
lare  afflicted  by  pains  in  the  back  and  abdomen,  headache,  dreadful  paroxysms  of  cough, 
land  breathlessness,  dyspepsia,  evinced  by  loss  of  appetite,  loathing  of  food,  or  sickness 
land  pain  after  taking  it,  and  a  load  at  the  pit  of  the  stomach,  with  acid  eructations,  and  a 
I  red  furred  tongue,  dryness  of  the  mouth,  and  considerable  thirst ;  in  these  Cases,  as  in  the 
'less  severe  ones,  there  may  be  spitting  of  blood  very  copious,  or  only  sufficient  to  tinge 
tithe  expectoration ;  at  a  later  stage  there  maybe  excessive  pain  in  the  bowels,  great  head- 4  I>  2 
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ache,  delirium,  or  a  kind  of  stupor,  and  a  most  distressing  diarrhoea,  -which  speedily  ex- 
hausts the  patient,  and  reduces  him  to  the  last  degree  of  emaciation ;  and  then  thrush 

about  the  mouth,  -which  ensues,  is  extremely  tormenting.  Fortunately,  however,  con- 
sumption does  not  always  have  a  course  so  painful  to  the  patient,  and  so  distressing  to  the 

witnesses  :  in  some  cases,  though  perhaps  not  in  the  majority,  the  cough  is  not  so  constant 
and  violent ;  the  breathlessness  is  less  ;  the  -weakness  is  progressive  and  sure,  but  never 
makes  rapid  advances  ;  the  emaciation  goes  on  slo-wly  ;  the  appetite  and  the  digestion  con- 

tinue good  ;  no  diarrhoea  or  thrush  torments  the  patient,  and  as  an  excellent  writer  on  this 

subject  describes  it,  "  it  is  an  easy  descent,  facilis  desce7isus;  the  patient  sinks  step  by  step, 
and  gentle  is  the  parting  of  the  last  filament,  -when  the  body  sinks  to  earth,  and  the  soul 
rises  to  eternity."  (Dr.  C.  J.  B.  Williams.) 

7334.  One  characteristic  of  consumption  has  been  often  described  by  medical  writers, 

and  noticed  -with  -wonder  by  the  attendants  ;  it  is  an  extreme  hopefulness  of  mind  :  many 
patients  firmly  believe  they  shall  recover,  even  -when  in  the  last  stage ;  no  amount  of 
experience  can  eradicate  this,  and  undoubtedly  no  o-iWcould  -wish  to  have  such  a  belief 
eradicated.  We  have  described  above  two  forms  of  consumption,  differing  greatly  in 
severity,  and  our  chief  object  in  so  doing  was  to  mention,  that  in  many  cases,  though  not 
in  all,  it  is  possible  to  change  a  case  which  at  first  threatened  to  be  severe  into  a  milder 
form ;  of  course  in  many  instances,  from  the  great  excitability  of  the  patient,  the  extreme 
liability  to  tuberculous  deposits,  or  from  the  advanced  period  of  the  complaint,  such  a 
change  is  impossible,  but,  fortunately,  sometimes  if  the  diarrhoea  and  pains  in  the  bowels 
can  be  put  a  stop  to,  the  remainder  of  life  is  comparatively  tranquil,  and  free  from  dis- 

tressing symptoms.  Therefore,  if  the  patient  begin  to  complain  of  shooting  pains  in  the 
abdomen,  or  if  there  be  a  diarrhoea  commencing,  a  mustard  poultice  should  be  applied, 
and  repeated  every  six  hours,  and  the  physician  should  be  apprised  of  the  state  of  things : 
if  the  pain  be  in  one  spot,  a  small  blister,  about  the  size  of  the  palm  of  the  hand,  or  smaller 
if  the  pain  occupy  less  space,  may  be  put  on,  and  this  measure  sometimes  gives  great  re- 

lief. The  diet  also  should  be  changed ;  animal  food,  if  it  be  taken,  should  be  left  oflF  for  a 
few  days,  and  mild  farinaceous  articles  alone  taken ;  but  of  course  all  these  details  must 
be  left  to  the  attending  physician. 

7335.  In  the  latter  stages  of  consumption,  thrush  often  makes  its  appearance  on  the  lips, 
tongue,  and  inside  of  the  cheeks ;  the  appearance  of  this  in  children  has  been  already 
described ;  and  the  measures  applicable  in  that  case,  as  bora.x  with  honey  or  water,  are 
useful  also  in  this  instance.  Very  little  can  be  done  for  the  delirium  or  the  stupor,  both 
of  which  are  the  immediate  precursors  of  death  ;  life  seldom  continues  more  than  a  fort- 

night after  the  former  has  commenced.  Many  patients  have  no  delirium  or  stupor,  but 
die  suddenly  in  a  paroxysm  of  coughing. 

Sect.  V. 

COURSE  TO  BE  PURSUED  BY  NURSES  IN  CASES  OF  PALSY. 

7336.  In  palsy  one  side  of  the  body  loses  its  power  of  motion,  either  wholly  or  in  great 
part,  and  with  or  without  loss  of  sensation  ;  or  the  loss  of  motion  may  be  confined  to  both 
the  legs,  and  the  rest  of  the  body  remain  unaffected.  The  former  case  {hemiplegia) 
is  the  more  common  complaint  of  the  two,  although  both  are  far  from  rare  ;  yet  it  some- 

times follows  a  stroke  of  apoplexy,  that  is  to  say,  when  a  person  recovers  from  the  stupor 
of  apoplexy,  he  finds  he  has  lost  all  power  over  one  side  of  the  body,  and  that  his  face  is 
drawn  to  the  opposite  side;  or  loss  of  motion  suddenly  occurs  without  loss  of  consciousness, 

and  this  is  popularly  termed  "  a  stroke  of  palsy."  Palsy  msly,  however,  occur  gradually, 
a  degree  of  feebleness  being  first  noticed  ;  and  this  is  called,  both  popularly  and  medically, 

"  creeping  palsy." 
7337.  In  this  form  of  the  complaint,  the  patient  should  at  first  be  kept  quiet,  and  the 

skin  of  the  affected  side  should  be  well  washed  with  warm  water  every  day,  and  then  well 
dried  ;  and  it  is  a  good  plan  to  rub  it  well  with  a  horse-hair  glove,  unless  there  be  some 
particular  reason  why  this  should  not  be  done.  As  soon  as  possible,  the  patient  should 
be  encouraged  to  make  what  use  he  can  of  the  arm  and  leg,  and  if  he  be  quite  incapable 

of  any  motion,  it  is  a  good  plan  for  the  nurse  or  attendants  themselves  to  move  the  arm 
and  leg  every  day  for  about  the  space  of  an  hour  ;  this  prevents  the  muscles  from  wasting 
so  rapidly  as  they  would  otherwise  do  from  want  of  use.  If  a  seton  be  inserted  into  the 

back  of  the  neck,  the  part  should  after  an  hour  or  two  be  covered  with  a  linseed-meal 
poultice  ;  this  lessens  the  irritation  caused  by  the  seton. 

7338.  In  the  other  form  of  the  disease,  that  in  -which  the  legs  are  palsied  (paraplegia), 
and  which  generally  arises  from  disease  of  the  spinal  marrow,  the  position  of  the  patient 
must  be  carefully  attended  to;  if  the  case  be  a  tedious  one,  the  back  is  liable  to  become 

sore  and  ulcerated,  and  this  should  always  be  noticed,  and  if  any  indications  of  approach- 
ing ulcerations  be  apparent,  the  same  remedies  should  he  used  as  were  recommended 

for  the  same  condition  in  typhus  fever.  The  muscles  should  be  exercised  in  this 

case  also  every  day  by  the  attendants.    If  issues  are  made  in  the  back,  it  is  necessary  to 
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prevent  the  patient  from  lying  too  much  on  the  back,  else  the  issues  may  become  trouble- 
some stres,  and  nearly  impossible  to  be  cured.  We  shall  not  describe  here  the  mode  of 

dressing  issues,  because  the  surgeon  who  makes  them  can  explain  this  in  a  few  words. 
For  further  information  the  reader  is  recommended  to  consult  "  The  Domestic  Manage- 

ment of  the  Sick  Room,"  by  Dr.  A.  T.  Thomson. 

CHAP.  VIL 

CONVALESCENCE. 

7339.  The  period  of  recovery  is  a  most  important  time,  and  often  requires  as  much  care 
as  the  disease  itself ;  the  body  is  weak,  susceptible  of  impression,  disposed  to  take  on 
morbid  actions,  and  in  some  instances  a  relapse  into  its  previous  state  may  occur  from 
causes  which  in  its  healthy  condition  would  not  at  all  aifect  the  body.  The  management 
of  convalescence  is  so  extensive  a  subject,  so  diversified,  and  requires  so  much  medical 
knowledge,  that  it  is  quite  impossible  to  enter  fully  into  it  in  a  book  intended  to  be 
popular ;  our  observations,  therefore,  will  be  of  a  simple  and  general  kind. 

Sect.  I. 

DIET  IN  CONVALESCENCE. 

7340.  After  a  disease  has  been  subdued,  the  appetite  returns  :  the  object  of  food  is  to 
restore  gradually  the  waste  which  the  body  has  sustained  ;  the  kind  of  food  must  be  left 
to  the  medical  attendant,  as  it  will  differ  in  different  cases;  and  for  much  useful  informa- 

tion on  this  subject,  we  refer  to  Book  VIL  "  On  Food." 
The  food  must  be  nutritious  and  easily  digestible,  but  at  the  same  time  quite  unstimu- 

lating ;  in  the  early  days  of  convalescence,  wine,  spirits,  or  malt  liquor,  are  generally 
quite  inadmissible,  except  in  convalescence  from  low  fevers.  In  convalescence  after  fever, 
but  particularly  after  typhus  fever,  the  quantity  of  food  must  at  first  be  very  small,  and 
gradually  increased  :  the  appetite  is  usually  extremely  keen,  and  relapses  are  more  often 
brought  on  by  excess  in  diet  than  by  any  other  cause.  The  digestive  organs  being 
weakened,  and  unable  fully  to  perform  their  office,  it  is  quite  impossible  that  the  quantity 
of  food  which  the  patient  would  take,  were  it  allowed,  can  be  digested ;  it  lies,  therefore, 
in  the  stomach,  causing  a  load  and  weight  there,  and  producing  sickness  and  depression, 
or,  passing  beyond  the  stomach,  it  induces  irritation  in  the  intestines  and  diarrhoea  ;  when 
it  is  known  that  the  intestines  are  particularly  affected  in  typhus  fever,  it  is  at  once 
apparent  why  an  excess  of  food  is  so  particularly  hurtful  in  convalescence  from  that 
complaint. 

7341.  In  recovery  from  all  fevers,  patients  must  take  food  frequently,  and  in  very  small 
quantities  at  a  time  ;  they  should  never  be  left  a  whole  night  without  food.  When  meat 
is  allowed,  poultry  and  game  are  usually  the  first  things  given  ;  the  latter  is  reckoned 
more  stimulating  than  the  former.  With  regard  to  the  time  of  taking  these,  or  fish,  &c., 
we  shall  make  no  remarks  in  this  place  ;  we  wish  only  to  insist  upon  a  most  important 
statement,  namely,  that  in  recovery  from  fevers  more  harm  is  done  by  over-feeding  than 
by  any  other  mistake  in  treatment ;  people  in  general  have  a  dread  of  debility,  that  leads 
them  without  the  advice  of  the  physician  to  commence  stimulating  diet,  and  in  their 
eagerness  to  escape  one  evil  they  often  fall  into  another,  which  has  consequences  much 
more  dangerous  and  irretrievable. 

Sect.  IL 

exposure  to  cold. 

7342.  This  must  be  particularly  avoided  in  recovery  after  typhus  or  scarlatina  ;  in  the 
latter  disease  it  often  brings  on  the  dropsy,  formerly  mentioned. 

Sect.  IIL 

exehcise. 

7343.  Exercise  must  be  gradually  taken  after  fevers,  and  still  more  -cave  must  be 
employed  in  recovery  from  inflammation  in  the  chest  i  in  these  latter  cases  a  warm  shel- 

tered sea-coast,  as  the  Cove  of  Cork,  Hastings,  or  the  Undercliff  in  the  Isle  of  Wight,  is 
the  best  situation  for  recovery.  We  need  hardly  mention  warm  clothing  as  essentially 
necessary  to  recovery.  The  advantages  of  cheerfulness,  of  forgetfulness  of  invalid  feel- 

ings, must  be  sufficiently  obvious.  Travelling  is  useful  in  some  cases  of  advanced  con  • 
valesceuce,  and  particularly  after  recovery  from  disorders  of  the  digestive  organs. 

4  1,  3 
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Abstinence  from  food,  7298. 
Accidents  in  tlie  family,  7288. 
Acetic  acid,  2384 — 3755  ;  its  antiseptic  power,  4485. 
Acids,  vegetable,  2380. 
Acorn,  2776  ;  acorn  bread,  4397. 
Admirable  3905. 
Adulteration  of  malt  liquors,  3306  ;  of  wine,  3639;  of 

vinegar,  3761  ;  of  brandy,  3827. 
Agate,  6410. 
Ague,  7264. 
Air,  atmospheric,  310;  its  use  in  respiration,  477  ; 

necessity  of  breatliing  good,  7231. 
Aku,  2828. 
Alabaster,  840  ;  vases,  1157. 
Albumen,  1766 ;  vegetable,  2328. 
Alcarazzas  ibr  cooling  water,  3778. 
Alcohol,  3126  ;  quantity  in  various  wines,  3494. 
Ale,  3332. 
Alembic,  6219. 
Ale  posset,  3981. 
Alisander,  2520. 
Alkalies,  2391. 
Alloys  of  metals,  940. 
Allspice,  2872. 
Almond,  2683. 
Amber,  6413. 
Ambergris,  6181. 
Amethyst,  6407. 
Anchovv,  2189  ;  paste,  2840;  essence,  5191. 
Angelica,  2581. 
Animal  food,  chemical  composition  of,  1731 ;  observ- 

ations on, 1744. 
Animal  and  vegetable  substances,  difference  between, 

1730. 
Animals,  parts  of,  used  as  food,  1747. 
Animals  used  as  food  considered  with  regard  to 

size,  age,  sex,  season,  modes  of  feeding,  &c.  1811. 
Anise,  2582. 
Antiiracite,  431. 
Antidotes  to  poisons,  7299. 
Apartments,  arrangement  of,  45. 
Apiary,  7006. 
Apoplexy,  7271. 
Apparatus,  culinary,  4601  ;  portable,  4742. 
Appert's,  M.,  method  of  preserving  food,  4507. Apples,  2663  ;  preservation  of,  4549. 
Apricot,  2692. 
Aqua-marine,  6394. 
Aqua  vita:,  3887. 
Arches  in  walls  for  strength,  110. 
Architect,  duties  of,  70. 
Architecture,  various  styles  of,  24—30 ;  Grecian,  27  ; 
Norman,  30  ;  Gothic,  31 ;  Italian,  33  ;  ElizabethtUJ, 
34.  41  ;  Tudor,  40  ;  modern  English,  35. 

Argand's  lamp,  692. Armozan,  5832. 
Aromatic  leaves,  flowers,  roots,  and  woods,  6163. 
Aromatic  simple  distilled  waters,  6301. 
Aromatic  spirituous  distilled  waters,  6315. 
Arracaclia,  4396. 
Arrack,  38.50. 
Arrow-root,  4.388  ;  purchase  of,  4869. 
Artichoke,  2515  ;  Jerusalem,  2469. 
Artificial  flowers,  6091. 
Ash,  823. 
Asparagus,  2510  ;  Prussian,  2518  ;  to  cook,  52."j2. Asphaltc,  94. 
Ass,  0843 ;  considered  as  food,  1882. 
Assize  of  bread,  4265. 
Attar  of  roses,  6184. 
Avanturine,  6408. 
Aviary,  698.'i. Avocado  pear,  2839. 
Axles  of  carriages,  6684. 

Bacon,  method  of  preparing,  4469  ;  smoking,  4487  ; 
rules  for  choosing,  4842. 

Bain  Marie,  4723.  6230. 
Baize,  5673. 
Bakehouse,  construction  of,  4340. Baking  meat,  4642. 
Baking  bread,  remarks  on,  4340—4349 ;  apparatus  for baking,  4699. 
Balance,  6279. 
Balconies,  247  ;  for  nurseries,  1275. Ball-cock,  3023. 
Balm,  2592. 
Balsams,  2375  ;  used  as  perfumes,  61.53. 
Balsam  of  Peru,  6157  ;  of  Gilead,  6158. Bamboo,  827. 
Banana,  2817. 
Bandana  handkerchiefs,  5836. 
Barbadoes  cream,  3899. 
Barbel,  2237. 
Barberry,  2804. 
Barilla,  2194.6438. 
Bark  for  tanning,  851. 
Barley,  4197  ;  various  kinds  of,  4198  ;  pot,  4202  ; 

pearl,  4203  ;  patent,  4204. 
Barley-sugar,  4137. 
Barouche,  6030. 
Barouchet,  6631 . 
Barrelling  in  brewing,  3229. 
Basil,  2567. 
Baskets,  1247. 
Basse,  2204. 
Bassinet  for  infants,  1264. 
Bath  brick  used  in  scouring,  968. 
Bath  coating,  5667. 
Bath  for  children,  1269  ;  cold,  7178  ;  portable,  7179  ; 
temperate,  7192  ;  tepid,  7193  ;  douche,  7194  ; 
shower,  7195  ;  warm,  7202  ;  foot,  7210  ;  Dr.  Thom- 

son's portable,  721 1 ;  vapour,  7212  ;  warm  air,  7218; hot,  7220 ;  medicated,  7221 . 
Bathing,  7175  ;  sea,  7222. 
Bav  leaves,  2573. 
Beiids,  6093;  glass,  1374. 
Bean,  garden,  2447  ;  kidney,  2450 ;  Windsor  and 

French,  to  cook,  5255. 
Bear-skin,  5666. 
Bed,  Dr.  Arnott's  hydrostatic,  1262. Bed  chair  for  invalids,  1257. 
Bed  cupboards  and  stands,  1236. 
Bedding,  1206. 
Beds,  1183;  history  of,  1184;  general  observations 

on,  1187  ;  drapery  of,  1189  ;  air,  1221  ;  Dr.  Arnott's 
water,  1202;  making,  1574. 

Bedsteads,  Elizabethan,  1 191;  four-post,  1186;  French, 
1192  ;  tent,  1194  ;  classical,  1193  ;  half  tester,  1195  ; 
press,  1196;  chair,  1197;  sofa  and  couch,  1198 
cot,  1199  ;  stump,  1200;  box,  1201  ;  folding  camp, 
1202 ;  iron,  1203  ;  cleaning,  1205  ;  for  the  sick  and 
wounded,  1257—1260. 

Bed-steps,  1228. Bed  table  for  invalids,  1258. 
Beef,  various  joints  and  parts  of,  4S32;  rules  for 
choosing,  4837  ;  receipts  for  cooking  in  various 
ways,  4994  ;  hung,  4492. Bee-liives,  7011. 

Beer  heading,  3315. 
Beer  m,->dc  on  the  Continent,  3341. 
Beer  made  of  other  ingredients  besides  malt  and 

hops,  .3348. Beer,  methods  of  correcting  the  acidity  of,  3367  ; fining,  .3373  ;  ropincss  in,  3377. 
Beer-cellar,  management  of,  3355. 
Bees,  management  of,  7006. 
Beet-root,  2481  ;  white  beet,  2491. 
Bell-hiinging,  244. 
Bell  metal,  952. 
Bellows,  4787. 
Benches,  4702. 
Berries,  2779. 
Beryl,  6394. 
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Beverages,  ordinary,  3938 ;  consisting  of  water  im- 
pregnated witli  carbonic  acid  gas,  3960  ;  composed 

partly  of  fermented  liquors,  3973. 
Beverages  used  in  the  British  isles,  ̂ 874  ;  simple,  for 

the  sick,  5536. 
Biddery  ware,  9.'j8. Bills  of  fare,  4912—4944 ;  for  family  dinners,  874. 
Bindings,  6080. 
Birds,  various,  seldom  eaten,  2095. 
Birds  considered  as  food,  2007. 
Biscuits,  ships,  4279  ;  Abernethy,  4280. 
Biscuits  lor  desserts,  balls,  &c.  5441 — 5509. 
Bishop,  3975. 
Bison,  1879. 
Bitter  of  plants,  3310. 
Bitter  principle,  2409. 
Bituminous  substances  used  for  light,  612. 
Blackberry,  2809. 
Black  lead,  984. 
Bladder  campion,  2521. 
Blanc  mange,  5287. 
Blankets,  5674. 
Bleaching,  5907 ;  of  linen,  .5908 ;  grass,  5909  ;  by 

chlorine,  5912  ;  of  wool,  5917  ;  of  cotton,  5918  ;  of 
silk,  5920  ;  various  facts  respecting,  5921  ;  practice 
of,  5933. 

Bleak,  2243. 
Blinds,  sun,  243  ;  window,  104.'). Bloaters,  4496. 
Blood,  composition  of,  1805. 
Boilers  in  kitchen  ranges,  4663 ;  various  boilers,  4704 
—4729. 

Boiling,  rationale  of,  4645  ;  apparatus  for,  4703  ; 
rules  for,  4915. 

Boiling  of  water,  philosopliy  of,  239. 
Boiling  in  brewing,  3193. 
Boiling  meat,  4645. 
Boils,  7250. 
Bombazet,  5682. 
Bombazine,  5844. 
Bone,  structure  and  chemical  nature  of,  1787. 
Bonnemain,  his  method  of  warming  by  hot  water, 

368  ;  his  method  of  hatching  chickens  by  artificial 
heat,  2014. 

Book-cases,  1140. 
Book-stands,  1141. 
Boots,  6023. 
Bordeaux  wines,  3432. 
Borecoles,  2425. 
Boring  for  water,  3042. 
Bottles,  glass,  3615. 
Bottling  malt  liquor,  3378  ;  wine,  3612. 
Bouillon  of  France,  4655. 
Boxes,  spice  and  flour,  4781. 
Box-wood,  826. 
Boxes,  travelling,  for  bonnets,  caps,  &c.  1242. 
Braising  pan,  4695. 
Brandy  mixed  in  foreign  wines,  3492. 
Brandy,  3814;  British,  3824  ;  from  potatoes,  peaches, 

&c.,  3827  ;  adulteration  of,  3827  :  peach,  3846. 
Brass.  946. 
Brawn,  1855. 
Brazil  nut,  2775. 
Bread  fruit,  2829. 
Bread,  4175  ;  history  of,  4177;  materials  of  which  it 

is  composed.  4181  ;  various  kinds  of  common,  4238 ; 
assize  of,  4265  ;  unfermented,  4267  ;  unleavened, 
4271  ;  barley,  4272  ;  oat,  4273  ;  ferment.ation  oflea- 
vcned,  4289  ;  fermented  with  yeast,  4296  ;  adulter- 

ation of,  4301  ;  home-made,  4315;  household  or 
brown,  4318  ;  fancy,  4322. 

Bread  made  from  a  mixture  of  various  grains,  4355  ; 
made  from  wood,  2352.  4405. 

Bread  nut,  4304  ;  made  of  the  bark  of  the  pine,  4402. 
Bream,  sea,  2205  ;  fresh-water,  2234. 
Breath,  611.5, 
Brewhouse,  construction  of,  3259. 
Brewing,  3132;  practical  directions  for,  3237;  ex- 

pl.ination  of  technical  terms  in,  3238  ;  process  of, 
3271  ;  domestic,  receipts  for,  3300. 

Brewing  utensils,  3248 ;  purchasing  materials  for, 
3264. 

Bricks,  manufacture  of,  78  ;  various  kinds,  80. 
Brick-dust  used  in  scouring,  969. 
Brill,  2146  ;  to  cook,  5046. 
Brimstone,  985. 
Britannia  metal,  9S7. 
Britzschka,  6641. 
Brocade,  .5816. 
Brocoli,  2434. 
Broiling,  rationale  of,  4G40 ;  apparatus  for,  4690. 
Bronze,  951. 
Bronzing,  241.  093. 
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Brooms,  4793. 
Bruises,  7290. 
Brushes,  4793. 
Brussels  sprouts,  2433. 
Buccaning  meat,  4500. 
Buck-wheat,  4226. 
Buffalo,  1878. 
BuKgy,  6673. Bugs,  to  destroy,  1698. 
Buhl,  794. 
Buildings,  domestic,  classes  of,  22. 
Building,  prices  in,  71. 
Building  act,  75. 
Building,  practice  of,  77. 
Bullock,  various  parts  of,  4832. 
Bull's  head,  2241. 
Burgundy,  3431. 
Burnet,  2547. 
Burns,  7294. 
Bustard,  2042. 
Butcher's  meat,  various  parts  of,  4832. 
Butler,  duties  of,  1523  ;  under-butler,  duties  of.  1535. 
Butter,  not  used  by  the  Greeks  and  Romans  in  cook- 

ing, 1961  ;  general  principles  of  the  formation  of, 
1962  ;  properties  of,  1968;  its  dietetic  properties, 
1972;  varieties  of,  1973  ;  preservation  of,  by  salt, 
4533  ;  making  of,  6894. 

Butter-milk,  1982. 
Buttons,  6051. 

Cabbage  tribe,  2419  ;  to  cook,  5248. Cabinet-making,  783. 
Cabriolet,  6664. 
Cabs,  hackney,  6659. 
Cakes,  5433. 
Calamus  aromaticus,  3310;  roots,  6173. 
Calefacteur  Lemaine,  4745. 
Calendering,  5984. 
Calico,  5774. 
Calico-printing,  5964. 
Callimanco,  .5684. 
Callipash  and  Callipee,  2282. 
Calves'  head,  to  cook,  4978. 
Cambric,  5726 ;  cotton,  5778  ;  Scotch,  5778. Camlet,  5689. 
Camomile,  2588. 
Camphor,  2376. Candelabra,  722. 
Candied  fruits,  5472. 
Candles,  5544  ;  not  used  by  the  ancients,  535  ;  wax, 

615  ;  spermaceti,  621  ;  tallow,  622  ;  composition, 
626  ;  stearinc,  627  ;  cocoa-nut,  634  ;  Palmer's,  637 ; Chinese,  643  ;  perfumed,  647 ;  management  of, 
651  ;  comparison  of  different  kinds,  651  ;  for  read- 

ing, 676,  677  ;  bed-chamber,  678  ;  for  ships,  678  ; 
purchase  of,  4872. 

Candle-sticks,  668  ;  plated,  1402  ;  silver,  1395. 
Candle-stick  stands,  680. 
Candying  fruits,  4622. 
Candying,  mode  ol',  5472. Cane,  828. 
Canes,  walking,  6092. 
Cantoon,  5785. 
Canvas,  .5731. 
Caoutchouc,  891 ;  used  for  stoppers  for  bottles,  361 4. 
Capers,  2.594. Capillaire,  39.53. 
Caps,  5990. Caraway,  2585. 
Carbon  considered  as  an  element  of  food,  1723. 
Carbonic  acid  gas,  its  nature,  313. 
Carbuncle,  7257. 
Cardoon,  2516. 
Carmine,  0141. 
Carnelian,  0410. 
Carp,  2229  ;  to  cook.  .5081. 
Carpenters'  work,  130. Carpets,  the  various  kinds,  1052  ;  manner  of  layinf? 
down,  1069  ;  cleaning  and  preservation  of,  1644. 

Carriages,  history  of,  fi.598  ;  construction  of  four- 
wheeled,  6607 ;  with  perches,  06'.iS  ;  four-wheeled without  perclies,  6645  ;  various  details  respecting, 
6675  ;  equirotal,  6661  ;  two-wheeled,  6662. 

Carriage  sofa  britzschka  for  invalids,  1254. 
Carrots,  2473  ;  to  cook,  5'249. Cartilage,  chemical  nature,  1792. 
Carving,  2.54.  797  ;  in  Ivory,  1188;  meat,  4874. 
Casein,  1772. 
Cashew  nut,  2771. 
Cassava.  4385. 
Cassi,  3903. 
Cassimero,  5663. 
Cassi  nolle,  68.50. 
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Castors,  798. 
Catsup,  mushroom,  5215;  walnut,  5210;  tomata, 

5218  ;  oyster,  5219. 
CauUaower,  2434. 
Cedar,  817.  6175. 
Celeriac,  2.534. 
Celery,  2532. 
Cellular  membrane,  1776. 
Cements,  6283;  for  outside  of  buildings,  124;  for 

cabinet-work,  804. 
Ceruse,  6139. 
Cerealia,  or  corn  plants,  4182. 
Cliablis,  3436. 
Chairs  and  seats,  1118;  conversation,  1116;  in  the 

style  of  the  antique,  1119  ;  parlour,  1124  ;  easy,  or 
arm,  1125  ;  drawing-room,  1126  ;  gossiping,  1126  ; 
library,  1127  ;  classical,  1127  ;  reading,  1127;  bee- 

hive, 1128;  Elizabethan,  1129;  hall,  1179;  bed- 
room, 1223;  cheap  light,  1224  ;  devotional,  1226  ; 

reclining,  1251;  Douro,  1252  ;  rocking,  12.53; 
Merlin,  1254  ;  Bath  rail,  1254  ;  kitchen,  4760  ; 
Windsor,  4761. 

Chalcedony,  6410. 
Chalk  Ub 'd  in  polishing,  970. Challis,  5G9I. 
Chamois,  1868. 
Champagne,  3428. 
Chandeliers,  674. 
Char,  2225. 
Charcoal,  2412 ;   used  as  fuel,  415 ;  manner  of 
making  it,  420. 

Chariot,  6633  ;  posting,  0634  ;  sovereign,  6655. 
Cheese,  chemical  nature  and  general  properties  of, 

1984  ;  varieties  of,  1991  ;  making,  6906. 
Cheese-cakes,  .5279. 
Cheese-press,  6922. 
Cherry,  2698. 
Chervil,  2559. 
Chesnut,  2756. 
Chests  of  drawers,  1244. 
Chests  or  coffers,  1 24 1. 
Chicken,  dietetic  properties  of,  2031. 
Chicory,  2528. 
Chiffoniere,  1110;  children's,  1208. Chilblains,  7258. 
Children,  food  of,  70.50—7000  ;  wet-nursing  of,  7051  j 

habits  of,  7068  ;  sleep  of,  7052  ;  exercise  of,  7086  ; 
clothing  of,  7100 ;  cleanliness  of,  and  bathing 
of,  7110  ;  diseases  of,  7139. 

Chimney,  throat  of,  328. 
Chimney  fire-places,  warming  by,  306.  325;  con- struction of,  320;  improvements  in,  by  Count 

Rumford,  323. 
Chimney  flues,  cleaning,  396. 
Chimney-pieces,  183. 
Chimneys,  manner  of  building,  35. 
Chimney-tops,  36. China.    See  Porcelain. 
Chine,  2505. 
Chintz,  5726  ;  to  clean,  6570. 
Chloride  of  lime  used  in  fumigating,  ,527. 
Chlorine  employed  in, fumigating,  520;  in  bleaching, 

5912. 
Chocolate,  4095 ;  mode  of  making,  4099 ;  various 

kinds,  4101. 
Chops,  mutton,  to  cook,  4939. 
Chrysoberyl,  0397. 
Chrysolite,  6400. 
Chrysoprase,  0399. 
Chub,  2240. 
Churning,  6001. 
Churns  for  butter,  6899. 
Cinchonia,  2398. 
Cinder-sifter,  4756. 
Cinnamon,  2852. 
Cisterns,  3021. 
Citric  acid,  2386. 
Citron,  2717. 
City  of  London  club-house,  kitchen  in,  4665. 
Civet,  6182. 
Clarence,  06.53. 
Clarincation,  6267. 
Clary,  2568. 
Cleaning,  household,  1600;  floors,  IGIO;  sides  of 
apartments,  KilO  ;  marble  and  stone,  1027  ;  areas, 
dust-holes,  <tc.,  irao  ;  windows,  1631 ;  rooms  and 
furniture,  1037  ;  carpets,  1644  ;  grates,  fire-irons, 
&c.,  16-50;  brass-work,  10.55;  rtr.iwing-room  orna- 

ments, 10.57;  plate,  1666  ;  pnpier  machee  .md  jap;ui 
wares,  1675  ;  kitchen  utensils  of  metal,  1677; 
knives  and  forks,  1083. 

Cleanliness,  a  means  of  exemption  from  troublesome 
insects,  1693;  portonal,  7174. 

Cleansing  in  brewing,  3229. 
Clock,  kitchen,  4798. 
Clogs,  6020. 
Closets  and  cupboards,  4759 ;  hot,  4770. 
Cloth,  broad,  5GGI. 
Cloth  made  from  the  leaves  of  the  pine-apple,  5800 ; 
from  the  wool  of  cotton  grass,  58G1 ;  from  the 
stalks  of  nettles,  5802 ;  from  hop-stalks,  .5863  ;  of 
threads  of  glass,  5864. 

Clothing,  general,  on,  5582—5592.  7172. Cloves,  2856. 
Coaches,  6625  ;  travelling,  6627. 
Coachman,  duties  of,  6798. 
Coagulation,  6249. 
Coal,  various  kinds  of,  427. 
Coal-fish,  2163. 
Cocculus  Indicus,  3311. 
Cochineal,  6142. 
Cockles,  2277. 
Cocoa,  4095 ;  bean,  analysis  of,  4096 ;  mode  of  making 

for  use,  4018  ;  soluble,  4110. 
Cocoa-nut,  2702. 
Cod,  2151 ;  salted,  4473  ;  rules  for  buying,  4854  ;  to cook,  5047. 
Coffee,  history  ofj  40.50 ;  analysis  of,  4056;  roasting 

and  grinding  of,  4057  ;  preserving,  4063  ;  beverage 
prepared  from,  4006 ;  filtcrer  for,  4074  ;  coffee- 

pots, various,  4076  ;  substitutes  for,  4092. 
Coffee-plant,  its  cultivation,  4052. 
Coke,  its  properties  as  fuel,  438  ;  manner  of  making, 438. 

Cold,  production  of,  for  cooling  liquids,  3766  ;  expo- sure to,  7342. 
Cold  and  cough,  7244. 
Colouring  matter,  2379. 
Combs,  6086. 
Combustion,  philosophy  of,  307—315 ;  spontaneous, 466. 
Commodes,  1245. 
Compotes,  5463. 
Conlectioner's  art,  4596. 
Confectionery  for  desserts,  balls,  and  routs.  .5432. 
Confects,  4592—4600  ;  dry,  5471  ;  liquid,  5483. 
Congreves,  745. 
Consomme,  5303. 
Consumption,  7282. 
Contracts  in  building,  72. 
Contusions,  7290. 
Convalescence,  diet  during,  7340. 
Cook,  man,  duties  of,  1526  ;  woman,  duties  of,  155. 
Cookery,  practical  details  respecting,  4,S20 ;  hints 

respecting  sauces,  dripping,  &c.,  4940 ;  French  and 
English  compared,  5298. 

Cooking  processes,  allowance  of  time  fur,  4924 ;  by 
steam,  4725  ;  by  gas,  4738  ;  by  a  lamp,  478 ;  for  the 
economist,  .5487;  cold  provisions,  5510;  for  the invalid,  5533. 

Cooks,  instructions  for  young,  4914. 
Cooler,  wine  and  butter,  4798. 
Coolers,  eartlienware,  3779. 
Cooling  wort.  3203. 
Cool  tankard,  3978. 
Coopering,  3604. 
Coops  for  fowls,  6931. 
Copings  of  walls,  112. 
Copper,  916;  danger  from  it  in  cooking  utensils, 919. 
Copper  for  brewing,  3241. Coral,  6418. 
Cordials,  3922. 
Corduroy,  5785. 
Coriander,  2-584. 
Corn,  cleaning  previous  to  grinding.  4232 ;  grinding 

and  dressing,  4233  ;  mills,  4234  ;  plants,  4182. Corns,  7260. 
Coromandcl-wood,  816. 
Corundum,  6389. 
Cosmetics,  0134. 
Cot,  swinging,  for  children,  1266. 
Cotton,  5733 :  history  of  the  manufacture  of,  5735  ; 

spinning  of,  5745  ;  weaving.  57.56 ;  of  various  coun- tries, 5762  ;  manufacture  ol^  in  India,  5679. Cotton  plant,  nature  of,  5739. 
Cotton  wool,  preparations  of,  .5742  ;  qualities  of, 

6760. Cotton  fabrics,  description  of,  5773. 
Cotton,  properties  in  clothing,  5,589. 
Couches,  1227  ;  for  invalids,  12.58. 
Counterpanes,  5780. 
Courses,  arrangement  an<\  order  of,  on  the  t-iM' 490,5. 
Conserves,  4624. 
Covers,  dish,  4800. 
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Cow-house,  construction  of,  6852. 
Cows,  management  of,  6845. 
Crab  and  crayfish,  22G1 ;  to  choose,  4860;  to  cook, 5090. 
Cradles  for  children,  1266. 
Cri\nberrv,  2806. 
Crane,  2079. 
Crape,  5841  ;  Norwich,  5845. 
Cream,  1928  ;  Costorphin,  1949  ;  Devonshire  or 

clouted,  1950  ;  Dutch  clotted,  1951  ;  Scotch  sour, 
1953  ;  for  tarts,  5284 ;  entremets  of,  5426. 

Cream  of  tartar,  3958. 
Creme  d'orange,  3900 ;  d'absynthe,  3901  ;  de  rose, 3902. 
Cress,  garden,  2542  ;  American,  2543  ;  winter,  2544  ; 

water,  2545. 
Crib,  for  children,  1260. 
Crimping  machines,  6510. 
Crocodile,  2289. 
Croup  in  children,  7154. 
Crystal  rock,  6405. 
Cucumber,  2744  ;  to  dress,  5253. 
Culinary  apparatus,  4661. 
Cullenders,  4784. 
Cummin,  2582. 
Cura<;oa,  3896. 
Currants,  dried,  purchase  of,  4868  ;  red  and  white, 

2788 ;  black,  2790. 
Curricle.  666G. 
Curry.  5333. 
Currying  leather,  853. 
Curtains,  window,  1031—1042;  materials  for,  1039. 
Custards,  5286. 
Cutlery,  1411. 
Cutlets  of  mutton,  5321. 
Cyder,  3669. 
Cyperus  root,  6174. 
Dab,  2148. 
Dace,  2238. 
Dairy-house,  construction  of,  6876. 
Dairy  utensils,  6890. 
Damask  silk,  5815  ;  linen,  5721  ;  cotton,  5779. 
Date,  2766. 
Decantation,  6254. 
Decoction,  0248. 
Decomposition,  6270. 
Deer,  various  kinds  of,  1857. 
Demi  britzschka,  6656. 
Denmark  satin,  5677. 
Doiinet,  6669. 
Dentition  in  children,  7147. 
Depilatories,  6110. 
Desk,  reading,  1141  ;  writing,  1144. 
Devonport,  1 144. 
Dewberry,  2810. 
Diamond,  6368 ;  rough,  6373  ;  cutting,  6376  ;  setting, 

6381  ;  purchase  and  sale  of,  6384. 
Diaper,  5722.  5779. 
Diarrhoea,  7143. 
Diet  of  children,  7050  ;  in  general,  7164. 
Digesters,  4712. 
Digestion,  6247. 
Dill,  2.").'i5. Dimity,  5784. 
Diseases  of  children,  7139. 
Dish  covers,  4800. 
Dislocations,  7289. 
Distillation,  3811;  apparatus  for,  6218;  in  vacuo, 6233. 
Distillers  and  distilling,  3834. 
DoK'-fish,  2207. 
Dolphin,  2210. 
Donkin's  method  of  preserving  food,  4512. Doors,  175. 
Dorrock,  5723. 
Dory,  2193  ;  to  cook,  .5061 . 
Dove,  stock,  207.5. 
Dowlas,  .5716. 
Dragon's  blood,  6161. Draiiner,  potato,  4806. 
Drains  of  a  house,  95. 
Dress,  general,  on,  .5.581 ;  various,  respecting,  5980. 
Dressers,  kitchen,  4768. 
Drill.  .5717. 
Droitzschka,  6660. 
Drowning,  means  to  be  used  In  recovery  from, 

7295. 
Drugget,  1067. 
Drying  in  wa.shing,  6491. 
Drying  closets,  6526. 
Duck,  2064  ;  rules  for  buying,  4848  ;  to  cook,  5026  ; 

wild,  entrees  of,  .5350  ;  rearing,  6063. 
Dumb-waiters,  1113. 

Durion,  2832. 
Dusting  rooms,  1637. Dutch  rushes,  979. 
Dyeing,  5925  ;  theory  of,  5928  ;  wool,  5936  ;  silk, 

5937  ;  cotton,  5938  ;  blue  colours,  ,5939 ;  yellow 
colours,  5943;  red  colours,  5948  ;  black  colours, 
5952  ;  brown  colours,  5956;  compound  colours, 
5957  ;  dyeing  hair,  6109. 

Dyspepsia,  7284. 
Ear,  6117. Ear-aclie,  7250. 
Earthenware,  1277;  history  of,  1278  :  various  kinds 
made  in  England  by  Wedgwood  and  others,  1298 — 1303. 

Eau  de  Cologne,  6329 ;  de  Cannes,  6333  ;  de  Luce, 6332. 
Ebony,  825. 
Economy  in  the  use  of  butcher's  meat,  5487  ;  In  the 

use  of  poultry,  game  and  fish.  5498  ;  in  the  prepa- 
ration of  hot  dishes  from  cold  provisions,  5500 — 5510. 

Eel,  common,  2245  ;  Conger,  2172  ;  to  cook,  5074. Effervescence,  6271. 
Effervescing  draughts,  3967. 
Egg  flip,  3979  ;  hot,  3980. 
Eggs  considered  as  food,  2111  ;  shell  of,  2108  ;  white 

and  yolk  of,  2107  ,  2108;  of  different  birds,  2109  j 
preservation  of,  4.539. Elastic  fabrics,  5874. 

Elderberry,  2802. 
Elephant  considered  as  food,  1886. 
Elm,  822. Embroidery,  1177. 
Emerald,  6393. 
Emery  paper  used  in  scouring,  970  ;  cloth,  972. 
Enamel,  1373. 
Endive,  2.527. 
Entrees  of  beef,  5319;  of  mutton,  .5321  ;  of  veal, 

5323  ;  of  tongues,  5325  ;  of  fowl,  5328  ;  of  partridges 
and  pheasants,  5334. 

Entremets,  5383 ;  of  sweet  dishes,  5407  ;  of  fruit 
5423;  of  cream,  5426  ;  of  jelly,  5429. 

Epilepsy,  7273. Erysipelas,  7267. 
Esprit  de  Venus,  3898. 
Essences  or  essential  oils,  6287  ;  table  of,  6291  ;  me- 

thod of  obtaining  them,  6295. 
Essence  of  anchovies,  5191  ;  of  ham,  5193;  of  the 

flavouring  substances,  5198  ;  of  lemou-peel,  5199  ; 
of  pimento,  5201. 

Essence  of  rondatella,  of  jessamine,  of  bergaraot, 
of  violets,  of  jonquil,  6184—0299. Essential  oils,  adulteration  of,  6369. 

Etna,  4754. 
Evaporating,  6269. 
Exercise,  importance  of,  7237  ;  during  convalescence, 7343.  . 
Express,  6268. Extract,  6250.  6357. 
Extractive  matter,  2410. 

Fabrics,  textile,  for  dress  and  furniture,  865. 
Fans,  6087. 
Faraday's  method  of  obtaining  ventilation  of  gas- 

light burners,  776. 
Farced  meats,  5353. 
Farced  meat  balls  for  pies,  5357. 
Farinaceous  substances  used  in  various  parts  of  the 

world  instead  of  bread,  437.5. 
Fat,  chemical  nature  of,  1796;  varieties  of,  1797  

1801  ;  method  of  procuring,  in  a  pure  state,  1800; 
liquefaction  of  the  various  kinds,  ISni  ;  composed 
of  two  principles,  1802  ;  dillicult  of  digestion,  1805. 

Feather-beds,  1206. 
Feathers,  877  ;  to  clean,  6594. 
Feet,  care  of,  6120. 
Fenders,  ,346. 
Fennel,  2.5.54. Fermentation,  3064  ;  of  vegetable  substances,  3067  ; 

vinous,  3074  —  3077  ;  of  grape  juice,  3(19H  ;  .acetous, 
3117  ;  of  malt  liquor,  3209  ;  of  bread,  42SI  ;  putre- 

factive, 4414. 
Ferrets,  61181. 
Fever,  remittent,  In  children,  7156  ;  scarlet,  of  chil- 

dren, 71.59  ;  continued,  7266  ;  early  stages  of,  73'26  ; latter  stages  of,  7327. 
Fibrin,  1753. 
Field's  drying  closet,  4.572. 
Fig,  2746. I'inn.tn  haddocks,  4499. Kilbert.s  2671. 
Filagroc,  1178. 
Filters,  6263. 
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Filtration,  6262  ;  of  water,  2969. 
Finisliing  in  buildings,  definition  of,  159. 
Fir,  133. 
Fire-guards,  1248. 
Fire-irons,  .346. 
Fire-places,  chimney,  320  ;  kitclien,  4661.  4808. 
Fire-proof  closets  and  boxes,  1148. 
Fire-proof  houses,  209. 
Fires,  open,  advantages  of,  380 ;  best  mode  of 

lighting,  43.5  ;  a  constant  source  of  ventilation,  .501 . 
Fish,  directions  for  preparing  to  cook,  4924  ;  to  cook, 

5043  ;  fresh-water,  to  cook,  5073. 
Fish,  general  observations  on,  2114;  migration  of, 

2131  ;  preservation  of  sea-fish  in  ponds,  2135  ; 
fresh-w.iter  fish  in  ponds,  2136 ;  increasing  of, 
2137  ;  shell-fish,  2141  ;  supply  of  fish,  2143  ;  salt- 

water fish,  2144  ;  fish,  fresh-water,  2211. 
Fish-ponds,  7019. 
Flambeaux,  649. 
Flame,  nature  of,  548  ;  of  a  candle,  553 ;  of  various 

combu.stibles,  559. 
Flannel,  5072. 
Flavouring  ingredients  in  cookery,  5180 ;  list  of, 5353. 
Flax  plant,  description  of,  5702. 
Flax,  nature  and  dressing  of,  5703. 
Fleas  and  bugs,  to  destroy,  1694. 
Fleecy  hosiery,  5697. 
Flesh  considered  as  food,  1777. 
Flies,  to  destroy,  1709. 
Flooring,  double,  141  ;  single,  140;  pugging,  145. 
Flooring  boards,  168. 
Floor-cloth,  1070. 
Floors  of  bricks  and  tiles,  172. 
Florentine,  .5833. 
Floss  silk,  5800. 
Flounder,  2147  ;  to  cook,  5080. 
Flour,  separation  into  various  kinds,  4235 ;  consti- 

tuents of  wheat-flour,  4246 ;  potato,  4360 ;  pre- 
serving, 4574. 

Flowers,  artificial,  1166. 
Flowers,  orange,  6163;  lavender,  6165;  jessamine, 

6166 ;  violet,  6167  ;  rosemary,  6168. 
Fly  guard, 1274. 
Food  ,considercd  physiologically  and  chemically, 171 1 ; 

preservation  of  health  depends  on,  1711  ;  chemical 
principles  of,  1719  ;  preservation  of,  4406 ;  animal, 
keeping,  for  a  short  time,  4416;  for  a  long  time, 
4429  ;  abstinence  from,  7298. 

Footman,  duties  of,  1527. 
Foot-pan,  1246. 
Foot-warmer,  1139. 
Forcemeats,  5173. 
Forks,  first  use  of  thorn  in  England,  1414. 
Forms,  4764. 
Foundation  of  a  building,  99. 
Fountains,  268. 
Fourneaux,  4744.  .  . 
Fowl,  Guinea,  2032;  domestic,  2018  ;  varieties  of, 

2020  ;  to  cook,  5017  ;  common,  0929. 
Fractures,  7288. 
Frankincense,  0153. 
French  cookery  terms  and  processes  explained,  6302. Frieze,  .5665. 
Fringes,  6083. 
Fritters,  5265. 
Frog,  2291. 
Fruit,  entremets  of,  5423.  . 
Fruits,  candied,  .5472 ;  in  paste,  .5475 ;  in  biscuit, 

5479  ;  used  as  food  in  Britain,  2650  ;  kernel,  2G02  ; 
stone,  2674  ;  pulpy,  2720  ;  exotic,  2813  ;  preserva- tion of,  4.546.  ,  ,. 

Frying,  rationale  of,  4641  ;  apparatus  for,  4697;  di- rections for,  4923. 
Fucus,  2647.  ,  , 
Fuel,  the  various  kinds  of,  405  ;  prepared,  4o  ; 

liquid,  455  ;  economy  of,  and  comparison  of  the 
heating  powers  of  various  kinds,  461. 

Fnllcrs' earth,  982. 
Fumigation,  or  disinfecting  buildings  or  apartments, 

522  ;  of  bed-rooms  after  diseases,  71C2. 
Fungi,  esculent,  2639. 
Funnels,  6272.  ,  r  -qi 
Furniture,  household,  781  ;  classification  of,  (81  ; 

history  of,  1004—1012  ;  antic^ue,  1008  ;  present 
style  of  1027  ;  style  of  Louis  Quatorin,  1027  ; 
Ulir,abethan,  1028;  invalid,  1250;  for  the  nursery, 
1264  ;  lists  of,  1270.  4825  ;  bed-room,  1182. 

Furs,  5886;  properties  in  clothing,  5591. Fusion,  6258. 
Fustian,  6785. 

Gallic  acid,  2.389. 
Game,  to  cook  In  various  ways,  8017—5030. 

Garden  cress,  2654. 
Garlic,  2506. Garnet,  6404. 
Gas  coal,  used  as  fuel,  400 ;  used  in  illumination, 

746  ;  portable,  763  ;  lamps,  764  ;  meter,  765  j 
burners,  758  ;  Faraday's  gas-burner,  776. 

Gas,  cooking  by,  4738  ;  inflammable,  7.50. 
Gaslight,  substances  for  obtaining,  766  ;  manage- ment of,  774. 
Gasometer,  757. 
Gas-pipes,  779. 
Gauffering,  6511. 
Gauze,  5838. 
Gelatine,  1756—1763. 
Gems,  cutting,  6365. 
Geneva  and  Gin,  3877. 
Geneva  without  distillation,  3927. Gentian,  3310. 
Gig,  6608. Gilding  wood,  986 ;  metals,  1389 ;  by  electricity,  or 

electro-gilding,  1391  ;  cleaning,  1662. 
Ginger,  2869. 
Ginger-beer,  3970. 
Gingham,  5780. 
Glass,  history  of,  1335;  composition  of,  1340;  pro- 

cess of  blowing,  1342;  properties  of,  1346;  various 
kinds  in  common  use,  1349  ;  flint,  1350  ;  window, 
1354  ;  crown,  1355;  broad,  13-56;  plate,  13.57;  Ger- 

man plate,  1361  ;  bottle,  1362  ;  cutting  and  grind- 
ing, 1364  ;  colouring,  1368;  beads,  1374  ;  duty  on, 

1375 ;  mirrors,  1377  ;  used  as  table  furniture,  1378; 
the  different  kinds  used  in  windows,  181. 

Glass-paper  for  scouring,  973. 
Glass. rods  for  stirring,  6280. 
Glaze  pots,  4780. 
Gloves,  6027 ;  to  clean,  6597. 
Glue,  805 ;  common,  how  made,  1775. 
Gluten,  2325. 
Goat,  1866. 
Gold,  900  ;  standard,  943  ;  jeweller's,  944  ;  Manheim, 949  ;  for  gilding,  969 ;  articles  made  of  it  in  plate, 

1381 ;  methods  of  testing  its  purity,  1385  ;  alloy  in, 
1385;  trinkets,  1388;  wire,  1392;  thread,  1393. 

Goldsmith,  definition  of,  1380. 
Goloshes,  6025. 
Goose,  2051  ;  Canada,  2062  ;  rules  for  buying,  4847 ; 

to  cook,  5423  ;  rearing,  6957. 
Gooseberry,  2780. 
Gooseberry-fool,  5290. 
Gourd,  2578. 
Gout,  7275. 
Grain,  description  of,  4229. 
Graining  in  house-painting,  213. 
Granulation,  6240. 
Grape,  2724. 
Grapes,  composition  of,  3394. 
Grates,  332;  register,  333—339;  various  construc- tions of,  340. 
Gravies,  5131.  5362. 
Grayling,  2226. 
Grease,  to  remove  spots  of,  0572. 
Gridirons,  4690.  4693. 
Grocery,  4863. 
Groom,  duties  of,  6799. 
Gros-des- hides,  .5848. 
Gros-de- Naples,  5821. 
Grounds  round  the  mansion,  67. 
Grouse,  red,  2085  ;  black,  2086 ;  woodliind,  208i  ; white,  2088.  5023. 
Gruels,  .5.544. 
Guiina,  2290. 
Guava,  2833. 
Gudgeon,  2236. 
Guinea-fowl,  2032 ;  roaring  them,  6980. 
Gum,  2336;  benjamin,  0155;  cleml,  6159;  copal, 6162. 
Gums  used  as  perfumes,  6153. Gun-met.il,  9.53. 
Gurnard,  2167. 
Gutters  on  roof,  construction  of,  155. 
Gwinead,  2227. 

Haddock,  2157  ;  Finnan,  4499  ;  to  cook,  5053. 
Hair,  management  of,  6100;  as  used  in  furniture, 866;  powder,  0112.  ,  , 

Mams,  method  of  prrp.iring,  4171  ;  smoking,  4489. 
Handkerchiefs,  cotton,  5787;  silk,  5835;  pocket, 6049. Hands,  care  of,  6120.  r 

Hare,  1875  ;  rules  for  buying,  4850;  entr6cs  of,  534d , skins  of,  .5!KM.  ,  ,  ,  ̂ 

Hatching  chickens  by  artificial  beat,  2013. 
Hats,  5994. 
Hazel-nut,  2761. 
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Head-ache,  TSfll. 
Health,  preservation  of,  7024  ;  in  childhood,  7026 ; 
circumstances  favourable  to  its  preservation  in  a 
family,  7164. 

Heat,  theory  of,  274  i  laws  of,  275  ;  conductors  and 
non-conductors  of,  281  ;  communication  of,  287  ; 
radiant,  297. 

Heel,  cow's,  4960. Helix  pomatia,  2280. 
Hemp,  5732. 
Herbs,  sweet,  2-561.  5182. 
Hermitage,  3434. 
Herring,  21S0  ;  red,  smoked,  4496  ;  rules  for  buying, 

48S6  ;  to  cook,  5072. 
Hippopotamus  considered  as  food,  1884. 
Hoddingrey,  5670. 
Hog,  its  qualities  as  food,  1845";  rearing  it,  6986. Holland,  5715. 
Honev,  4157  ;  its  production,  4158  ;  various  kinds  of, 

4162  ;  collecting  from  the  hive,  7013. 
HoUibut,  2150. 
Hops,  3164. 
Hop  tops,  2519. 
Hopping  in  brewing,  3193. 
Horn, 867;  various  modes  of  preparing,  870;  chemical 

nature  of,  1794. 
Horses,  various  breeds  of,  6733  ;  parts  of,  described, 

6751  ;   various  qualities  of,  67-54;  food  of,  6768; 
clothing  of,  6797  ;  shoeing,  G806  ;  foot  of,  6808  ; 
hair  of,  6822 ;  diseases  of,  6825  ;  purchase  of,  6827  ; 
faults  of,  6828  ;  criteria  of  the  qualities  of,  6829 ; 
condition  of,  6832. 

Horse,  considered  as  food,  1881. 
Horse-radish,  2556. 
Hosierv,  fleecy,  5697. 
Hot  closets,  4770. 
Hot  plates,  4724. 
Hot  water  dishes,  4776. 
Housekeeper,  duties  of,  1538. 
Housemaids,  upper  and  under,  duties  of,  1570. 
House-steward,  duties  of,  1514. 
Huckaback,  5724.  5779. 
Hyacinth,  6398. 
Hydrocyanic  acid,  2390. 
Hydrogen  gas,  314. 
Hydrogen  considered  as  an  element  of  food,  1724. 
Hydrometer,  3858. 
Hyssop,  2587. 
Hysterical  fits,  7253. 

Ice-cold  rooms,  3801 . 
Ice  coolers,  4804. 
Ice,  method  of  making,  in  India,  3780;  ice-preservers, 

3793  4799  ;  ice-pails,  3794. 
Ice-house,  3797. 
Iced  fruit  waters,  5483. 
Ices,  .5451  ;  cream,  5453  ;  water,  5468. 
Iguana,  2290. 
Illumination,  artificial,  534 ;  by  gas,  746. 
India-rubber,  891. 
Indigestion,  7284. 
Infants,  management  of,  7050. 
Inflammation  of  the  brain  in  children,  7155  ;  of 

lungs,  &c.,  7268. 
Influenza,  7245. 
Infusions,  6245. 
Inlaying,  791. 
Insanity,  7274. 
Insects,  2297. 
Invalids,  cooking  for,  5533;  beverages  for,  5536; 
milk  nourishment  for,  .5551  ;  meat  and  vegetable 
teaii  for,  -5557. 

Iron,  902,  914. 
Ironing,  6499  ;  ironing  stove.  6529. 
Iron-moulds,  taking  out,  6584. 
Irons,  smoothing,  6602. 
Isinglass,  1761. 
Itch,  7287. 
Ivory,  829 ;  chemical  nature  of,  1793. 

J.-icconet,  .5778. 
Jack  for  roasting,  wind-up,  46G9. Jams,  4601. 
Japanning,  994. 
Jaunting  car,  Irish,  6674. 
Jean,  .5783. 
Jellies,  1763  ;  fruit,  4613  ;  various,  5291  ;  entremets 

of,  -5429- 
Jelly,  hartshorn,  1759  ;  vegetable,  2353. 
Jot,  6412- 
Jewcllcry,  6361 . 
Joints,  various,  of  butcher's  meat,  4832. Jujube,  2836. 
Juniper  berry,  28II. 

Juvia,  2837. 

Kale,  2425. 
Kelp,  2394.  6439. 
Kerseymere,  5663. Kettles,  various,  4705  ;  gravy,  4777. 
KirschwUssen,  3894. 
Kitchen  maid,  duties  of,  1552. 
Kitchen  ranges,  4663  ;  fire-places,  4808. 
Kitchens,  general  arrangement  of,  4626  ;  furniture 

of,  4755. Knife-sharpeners,  1425. 
Knives  and  forks,  1411;  manufacture  of,  1415; 

various  kinds  of,  1418  ;  table,  1419  ;  fruit,  1421. 
Koumiss  prepared  by  the  Tartars,  3936. 
Kreosote,  4486. 
Labdanum,  6160. 
Laboratory,  domestic,  6238. 
Lace,  5865'.  6085  ;  manufacture  of,  5866 ;  description of  the  various  kinds  of,  5870 ;  gold,  .5873. 
Lacquering,  1001. 
Ladies'  maid,  duties  of,  1542. 
Lamb,  its  qualities  as  food,  1841  ;  various  joints  of, 

4835  ;  rules  for  choosing,  4840 ;  to  cook,  in  various 
ways,  4993. Lamps,  simplest  kind  of,  684 ;  antique,  685 ;  with 
two  or  three  wicks,  687;  with  flat  wicks,  688;  candle- 

stick, 689  ;  bed- chamber,  118  ;  fountain,  120  ;  float- 
ing wick,  119;  Argand's,  692  ;  French  annular,  698  ; 

Parker's  sinumbra,  699  ;  Quarrel's  sinumbra,  700 ; 
Isis,  701  ;  Quarrel's  Albion,  702  ;  Parker's  nut  oil, 
703  ;  solar,  704  ;  Keir's  fountain,  708 ;  Parker's fountain,  709;  Carcel,  710;  for  reading,  711  ;  to 
burn  solid  oils,  717 ;  wax,  718;  without  flame,  719 ; 
carriage,  720  ;  hall,  721  ;  management  of,  728  ; 
nursery,  1271  ;  for  cooking,  4761  ;  spirit  lamp, 
4749. 

Lamprey,  sea,  2199. 
Landau,  6628. 
Landaulet,  6629. 
Landrail,  2093. 
Lapwing,  2084. Lard,  fat  of  the  hog,  1799. 
Larder,  construction  of,  4419  ;  management  of  the 

contents  of,  4937. 
Larks,  2077  ;  entrees  of,  5352. 
Lasting,  5577. 
Laundry,  economy  of,  6420. 
Laundrymaid,  1588. Laurel  leaves,  2573. 
Lavender,  2670. 
Lawn,  .5730. 
Lead,  its  poisonous  eflects,  925. 
Leather,  tanning  of,  845  ;  various  kinds  of,  846  ;  for 

shoes  and  boots,  844  ;  Morocco,  856 ;  Ilussia,  857  ; 
Maroquin,  858  ;  Sharaoy,  859  ;  buB",  860. Leaves,  rose,  6164. 

Leek,  2603. 
Leg  rests,  for  invalids,  1256. 
Lenses,  used  in  lighting,  543. 
Lemon,  2713. 
Lemonade,  3948. 
Lenion  juice,  3967. 
Lettuce,  2524. 
Lichen  Islandicus,  4400. 
Lignin,  2341. Light,  its  nature,  537  ;  laws  of,  538 ;  various  sub- 

stances employed  for  producing,  603  ;  relative 
quantities  from  candles  and  lamps,  603  ;  expedi- 
Uous  methods  of  procuring,  734  ;  garden  platinum, 

Lights,  very  intense,  723. 
Lime,  2719  ;  white,  129. 
Linen,  properties  in  clothing,  5-588  ;  various  kinds  of 

5718  ;  fabrics  for  clothing  and  furniture,  .5698  ;  ma- 
nufacture of,  5711  ;  description  of  linen  fabrics .5714. 

Ling,2151. Linsey  woolsey,  5854. 
Liqueurs,  3890. 
Liquorice,  2.590. I.i<|ur)r8,  spirituous,  3805. 
Litchi,  '2835. Litter,  ancient,  6,599. 
Livery  of  servants,  1469. 
Loach,  2242. 
I..obster,  2256  ;  to  choose,  48.59  ;  to  cook,  5083 
Loom,  for  weaving,  6605  ;  draw,  0610. 
Lotus,  4395. 
Love-apple,  2.596. Lucifors,  740. 
Lump-sucker,  2206. 
Lustre,  5847. 
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Lustres,  G75. 
Lutestring,  5820. 

Maccullnch,  Dr.,  his  receipts  for  making  wine,  354G. 
M.ic;ironi,  4378  ;  to  cook,  .'j410. Mace,  28G8. 
Maceration,  C24fi. 
Mackerel,  21 G4;   rules  for  buying,  4856:  to  cook, 5067. 
Madeira,  34G4. 
Maliogany,  history  of,  813  ;  various  kinds  of,  811. 
Maize,  4220. 
Malaria,  7234. 
Malachite,  6411. 
Malic  acid,  2385. 
Malt,  3143;  making,  3151 . 
Malt  liquors,  various  kinds  of,  3317  ;  history  of,  3318; 

strength  of  various  kinds,  3382. 
Mamma,  2834. 
Mangling,  64D9. 
Mango,  2823. 
Mangostan,  2827. 
Manna,  4174. 
Mantle,  proper  height  of,  329. 
Mantua-niaker,  5986. 
Maraschino,  3893. 
Marbles,  various  kinds  of,  87.  835. 
Marbling,  in  house  painting,  214. 
Marjoram,  2565. 
Marketing,  4826. 
Marking  linen,  6.544. 
Marmalades,  4601. 
Marmite,  a  French  vessel  for  cooking,  4G55. 
Marqueterie,  169.  792. 
Marrow,  18Q4. 
Masdeu,  3435. 
Mashing,  In  brewing,  3173. 
Mash-tub,  in  brewing,  3242. 
Mats,  door,  1073. 
Mattresses,  1208. 
Mead,  3714. 
Measles  in  children,  7160. 
Measures,  for  the  laboratory,  6275. 
Medlar,  2673. 
Medoc  wines,  3432. 
Melon,  2741. 
Merino,  5680.  5855. 
Metals,  898. 
Milk  of  the  cow,  its  properties,  1914 ;  artificial  co- 

agulation of,  1921  ;  skimmed,  1932  ;  considered  as 
an  aliment,  1934  ;  asses',  1040  ;  goats',  1941 ;  ewes', 
1942  ;  mares',  1943;  camels',  1944  ;  buffaloes',  1945  ; supply  of,  to  the  metropolis,  1955  ;  adulteration  of, 
1956 ;  preservation  of,  4543 ;  management  of,  in 
the  dairy,  6870. 

Milk  of  almonds,  6216. 
Milk-warmer,  nursery,  1272. 
Miller's  thumb,  2241. Millet,  4225. 
Milliner,  5986. 
Mills  for  grinding  corn,  4234.  4241  ;  for  grinding 

potatoes,  4362  ;  iron  hand,  4785. 
Mince  meat,  5283. 
Mint,  2.5G4.  . 
Mint  julep,  3993. 
Mirotons,  ,5319. 
Mirrors  of  glass,  1377. 
Mirrors,  dressing,  1232. 
Mixed  materials,  fabrics  of,  .5843. 
Molasses,  4128. 
Moonstone,  6403. 
Moor's  head,  6221. Mordants,  5929. 
Moreen,  5676. 
Morel,  2643. 
Morphia,  2397. 
Mort.ir,  common,  88 ;  hydraulic,  93 ;  manner  of 

making  mortar,  92. 
Mortars,  6239. 
Mortars  and  nestles,  4782. 
Mosaic,  170.  795. 
Moselle  wines,  3141. 
Mother  of  pearl,  87G. 
Moths,  to  destroy,  1706. 
Mousseline  de  laine,  .5690. 
Moiisseline  de  sole,  5840. 
Mucilage,  2335. 
Mucus,  its  nature,  1807. 
Mulberry,  2798. 
Mules,  6813. 
Mulled  wine,  3974. 
Mullet,  striped  red,  2178  ;  grey,  2179 ;  to  cook,  8071. 
Muriatic  acid  employed  in  fumigating,  524. 
Muscles,  structure  and  use  of,  1778. 

Mushroom,  2G41. 
Musk,  6180. 
Muslins,  .5771.  5777,  .5778. 
Mussel,  227G. 
Mustard,  2537. 
Mutton,  its  qualities  as  food,  1837 ;  to  cook,  in  various 

ways,  4980. Mutton,  various  joints  of,  4834  ;  rules  for  choosing. 4839. 
Myrrh,  6154. 
Nainsook,  5778. 
Nankeen,  5778. 
Naphtha,  used  for  light,  G12. 
Nasturtium,  25.58. 
Neck,  stiff,  7248. Nectarine,  2675. 
Needles,  6064. 
Nests  for  poultry,  6932. 
Nettlerash,  7285. 
Nitric  acid  employed  in  fumigating,  525. 
Nitrogen  considered  as  an  element  of  food,  1726. 
Nitrogen  gas.  312. 
Nonpareil,  3904. 
Nurse  maids,  upper  and  under,  duties  of,  1528. 
Nurseries,  arrangement  of,  7027  ;  temperature  ol", 7030;  cleanliness  in,  7032;  furniture  in.  7034. 
Nursery  attendants,  7118;  governess,  7126. 
Nurses,  7118  ;  qualifications  for  sick,  7315  ;  course  to 

be  pursued  by  them  in  severe  and  tedious  sickness, 
7318  ;  course  to  be  pursued  by  them  in  cases  of 
consumption,  7275  ;  course  to  be  pursued  in  cases 
of  palsy,  7336. 

Nutmeg,  2862. 
Nutrition,  manner  in  which  it  is  performed,  1716. 1727. 

Nuts,  2751. 
Nux  vomica,  3311. 

Oak,  132.  819. 
Oatmeal,  4209. 
Oats,  4205. 
Oil,  general  observations  on,  583 ;  fixed,  585.  23.55  ; 

volatile,  586.  2370  ;  fish,  589  ;  vegetable,  596.  2354  ; 
olive,  597.  2358  ;  rape,  598.  2359  ;  colza,  601  ;  cocoa- 
nut,  602;  palm,  603;  coal,  762  ;  animal,  what, 
1770;  fat,  vegetable,  2357;  almond,  2360;  castor, 
2361  ;  drying,  2363  ;  poppy,  2365  ;  linseed,  190. 
2364  ;  hempseed,  236G  ;  nut,  2367  ;  essential,  2373. 
6184. 

Oil  of  roses,  of  rhodium,  of  lavender,  of  rosemary, 
of  cloves,  of  coriander,  of  orange  flow  ers,  of  citrons 
and  lemons,  6184. 

Oil  of  turpentine,  used  in  house-painting,  192. Oil-cloths,  1081. 
Olive,  2701. 
Omelettes,  5383. 
Onion,  2498. 
Onyx,  6410. 
Opal,  6409. Oporto  Company,  3450. Orange,  2707. 
Orangeat,  3949. 
Orchis,  4390. 
Organs  of  anim.als,  internal,  considered  as  food,  1809. 
Organzine,  .5797. 
Orgeat,  3955. Or-molu,  950. 
Ornaments  in  dress,  various,  6419. 
Ornaments  for  rooms,  1 159. 
Orris  root,  6172. 
Ortolan,  2094. 
Osmazome,  1774. 
Ottomans,  1117. 
Ovens,  brick,  for  baking  bread,  4242 ;  iron,  4346  ; 

Dutch,  4684  ;  American,  4686  ;  porUihle,  4700. 
Ox,  considered  as  food,  182G;  musk,  1880. Oxalic  acid,  2387. 
Oxydators  for  lamps,  707. 
Oxygen,  considered  as  an  element  of  food,  1725. 
Oxygen  gas,  its  nature,  311. 
Oyster,  2264  ;  to  choose,  4862  ;  to  cook,  5092. 
Paintings  and  drawings,  1164. 
"Painting,  fresco,  239  ;  encaustic,  239. 
Painting,  house,  184  ;  practice  of,  199.  216. 
Painting  in  distemper,  219. 
Painting,  oil,  186. Painting  outside  work,  227. 
Paints  for  the  face,  6137. 
Paint,  milk,  225. 
Palsy,  7272. Palus  wines,  3433. 
P.miphlut  cases,  1146. 
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Panadas,  5353. 
Pancakes,  5265. 
Fans,  foot,  1246  ;  warming,  4795. 
Papau,  2838. 
Paper-hanging,  242. 
Papier  maciiee,  256.  S64. 
Parcliment,  862. 
Paris  cord,  5831.  • 
Parsley,  2550. 
Parsnep,  2478. 
Partitions,  brick,  146  ;  quarter,  146. 
Partridge,  2040  ;  rules  for  buying,  4851  ;  entrees  of, 

5334. 
Paste,  fruits  in,  5475 ;  puff,  5227  ;  French,  5412. 
Pastes,  621 1 . 
Pastes,  or  imitations  of  gems,  6414. 
Pastiles,  6190  ;  fumigating,  498. 
Pastry,  5220  ;  French,  .5412. 
Pastv  pan,  potato,  4702. 
Patience  dock,  2496. 
Patties,  savoury,  5242. 
Pea,  common,  2440  ;  green,  to  cook,  5254  ;  to  cook 

in  tlie  French  manner,  5402. 
Peach,  2675. 
Peacocks,  2045  ;  rearing  them,  6982. 
Pearlash  used  in  washing,  6426. 
Pearl  white,  6138  ;  powder,  6140. 
Pearls,  6416. 
Pear-tree,  824. 
Pears,  2667  ;  preservation  of,  4549. 
Peat  employed  as  fuel,  443 ;  smoke  of,  448. 
Pedestal  cases,  1147. 
Peel,  lemon  and  orange,  2873. 
Pelham,  6657. 
Pelisse  cloths.  5664, 
Pen-knives,  1429. 
Pepper,  2843  ;  long,  2848  ;  cherry,  2849  ;  black,  2844  ; 

while,  2845  ;  cayenne,  2849  ;  bird,  2849;  purchase 
of,  4874. 

Perch,  2231  ;  to  cook,  .5079. 
Perfumes,  substances  used  for,  6151 ;  animal,  6180. 
Peridot,  6400. 
Perriwinkle,  2279. 
Perry,  3703. 
Persian,  5822. 
Persicat,  3895. 
Pewter,  its  composition  and  properties,  956. 
Phaeton,  66.37  ;  perch,  6C37  ;  modern,  6638;  under-  . 

spring,  6639  ;  shooting,  6640;  without  a  perch, 
6647  ;  Stanhope,  6647  ;  pony,  6648  ;  cab,  6649. 

Pheasants,  2037  ;  rearing  them,  6983. 
Phials,  stoppers  of,  6274. 
Phosphoric  !ire  bottles,  742. 
Photometer,  666. 
Pickles,  various  kinds  of,  4578. 
Pickling  meat,  4461  ;  flsh,  4501  ;  vegetables,  4578. 
Pies,  crust  for,  5222.  5228. 
Pietra  dura,  796. 
Pigeon,  2073  ;  rules  for  buying,  4849  ;  to  cook,  5027  ; 
■  entrees  of,  5349  ;  rearing,  6970 ;  varieties  of,  6971. 
Pigeon-house,  6975. 
Pigments  employed  in  house-painting,  210. 
Pigs,  sucking,  1850  ;  rearing  pigs,  6986. 
Pigsty.  6991. 
Pike,  222S ;  to  cook,  5077. 
Pilchard,  2185. 
Pilentum,  6051  ;  landau,  6652. 
Piles,  72.59. 
Pimento,  2872. 
Pinchback,  947. 
Pine,  1.33. 
Pine-apple,  2721  ;  cloth  made  from  the  leaves  of, 5860. 
Pins,  6069  ;  hat  and  cloak,  1180. 
Pipes  for  conveying  water,  3U30. 
Pistachio  nut,  2774. 
Pise  walls,  1 15. 
Pitch,  198. 
Plaice,  2149. 
Plaid,  5688. 
Plaiting  linen,  &c.,  6.509. 
Pl.intaln,  2821. 
Plants,  poisonous,  wild,  2C38. 
Plants,  alli.accous,  2497  ;  asparaginnus,  2.509  ;  used 

in  confectionery,  tarts,  and  domestic  medicine, 
2.574  ;  used  in  preserves  and  pickles,  2583  ;  edible  ; 
wild,  2.598. 

Plastering,  161. 
Plate,  4805  ;  Hrltish,  9.55  ;  general  remarks  on,  1379. 1403. 
Plate-warmers,  4774. 
I'latiiig  by  electricity,  or  electro-plating,  1.391.  1408  ; French,  1401  ;  Sheffleld,  H02. 
Platinum,  899. 

Plover,  2083. 
Plum,  2694. 
Plush,  5071. 
Pointing  brickwork,  36. 
Polenta,  4381. 
Polish,  wax,  800;  oil,  801  ;  French,  802. 
Polishing,  substances  used  in,  963  ;  process  of,  961  ; 

metals,  1431. 
Pomades,  or  pom.atums,  6194. 
Pomegranate,  2814. 
Ponds  for  water,  3025. 
Poplin,  5846. 
Porcelain,  history  of,  1309  ;  Chinese,  1311.  1324  ; 

genuine,  1314;  false  or  soft,  1315;  first  made  in 
England,  1316;  manufacture  of,  1318;  gilding  on, 
1320  ;  of  difl'erent  countries.  1322;  Dresden,  1325  ; Berlin,  1326  ;  Sdvres,  1327  ;  of  Vienna,  1327  ; 
Reaumur's,  1328  ;  of  the  '.English  manufactories, 
1328  ;  present  fashion  in,  1329  ;  mending  and  pur- 

chasing, 1330  ;  cement  for  broken,  1332. 
Pork,  its  qualities  as  food,  1852;  to  cook,  in  various 
ways,  4999  ;  various  joints  of,  4836 ;  rules  for 
choosing,  4841. 

Porpoise,  2209. 
Portable  soup,  4431. 
Porter,  3326. 
Port  wine,  requires  to  be  kept  some  years,  3626. 
Posset  ale,  3981  ;  sack,  3982. 
Post-chaise,  6636. 
Potash,  2395 ;  used  in  spap,  6426. 
Potages,  5308. 
Potatoes,  2453  ;  preservation  of,  4557  ;  to  cook,  5247. 
Pot-au-feu,  a  French  dish,  4655. 
Pot-herbs,  2549. 
Pot-marigold,  2560. 
Pottery,  history  of,  1278 ;  principles  of,  1282 ;  common 

red,  1290;  glaze  of  red,  1291. 
Potting  various  kinds  of  meat,  4524. 
Poultry,  6927  ;  general  remarks  on,  2012;  rules  for 
buying,  4844  ;  directions  lor  preparing  to  cook, 
4926  ;  to  cook  in  various  ways,  5017  ;  nests  for, 
6932. 

Poultry-house,  6934. 
Powders,  curry,  5186;   ragout,  5187;  mushroom, 

5188  ;  anchovy,  5189  ;  oyster,  5190. 
Pozzolana,  93. 
Preservation  of  fruit  and  vegetables  for  a  short  time 

4546;  for  winter's  store,  4547;  of  fruit  and  vege- 
tables, by  M.  Appert's  method,  4.563  ;  by  drying, 4570  ;  by  salt,  4576  ;  by  vinegar,  4577  ;  by  spirits, 

4.589  ;  by  sugar,  4590. Preservation  of  food,  4406;  of  animal  food,  by  drying, 
4424  ;  by  cold,  4436  ;  by  salt,  4441  ;  by  sugar,  4479; 
by  smoking,  4491  ;  by  vinegar,  4501  ;  by  potting, 
4524. Preservation  of  flour  and  biscuits,  4574  ;  by  syrup, 4.593. 

Preserved  fruits,  list  of,  4625. 
Preserved  fruits  by  means  of  syrup,  4593. 
Preserving  leaves  for  distillation,  6335. 
Preserving  pans,  4715. 
Presses  for  linen,  1243, 
Prometheans,  744. 
Proximate  principles  of  animal  substances,  1751  ;  of 

vegetables,  2305. Prussic  acid,  2390. 
Puddings,  5258. 
Puffin,  2090. 
Pumps,  various  kinds  of,  4819  ;  Siebo's,  482.5. 
Punch,  3983. 
Purees,  .5381. 
Purslane,  2552. 
Putty  of  tin,  978. 
Pyroligneous  acid,  .3759.  4483. 
Pyrophorus,  741. Pyroxylic  spirit,  3760. 
Quadrupeds  used  as  food,  1822. 
Quails,  2(143  ;  entrees  of,  5343. 
Quassia,  3310. Quenelles,  .53.54. Quern  for  grinding  corn,  4178. 
Quicksilver,  939. 
Quince,  2072. 
Quiuia,  2:198. 
Rabbits,  1809;  rules  for  buying,  4850  ;  entrees  of 

5339  ;  skins  of,  5904  ;  rearing,  6099. 
R.idish,  2484. 
liaising  water,  3044. 
Raisins,  2738  ;  purchase  of,  4808. Raisin  wine.  3549. 
Rainplon.  2617. 
Range,  kitchen,  4663. 
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Rape,  25')8. 
Rash  in  children,  7H9. 
Riispberrv,  2791 . 
Uataflas,  SOdC. 
Ratteen,  5878. 
Razor-fish,  2278. 
Receipts  for  Knglish  cookery,  4944  ;  for  French, 5393. 
Rectifiration,  G237  ;  of  spirits,  3864. 
Red  grouse.  2085. 
Reflectors,  W. 
Register  olliccs,  ITiOS. 
Removes,  531 1. 
Rennet  for  making  curd,  6910. 
Reptiles,  2281. 
Residence,  domestic,  1  ;  situation  of,  2. 
Resin,  2373. 
Retorts  for  distilling,  6223. 
Rhenish  wines.  3439. 
Rheumatism,  7276. 
Rhodium  wood,  6176. 
Rhubarb,  2575. 
Ribands,  .5611.  .5837. 
Rice,  4214  ;  analysis  of,  4218  ;  various  kinds  of,  4219  ; 

rice  breiid,  4308. 
Riding,  art  of,  C836. 
Ringworm,  7280. 
Roach,  2233. 
Roaster,  Rumford,  4075. 
Roasting,  apparatus  for,  4667  ;  rationale  of,  4637 ; 

rules  lor,  4917. 
Roasting  oven,  4677. 
Rob,  4018. 
Rock  crystal,  0402. 
Rockingham  ware,  1306. 
Roof,  construction  of,  147  ;  timbers  of,  148. 
Roofs,  covering  of,  42. 
Roots,  esculent,  24.52. 
Rosambole,  2508. 
Rosemary,  2569. 
Rose-water,  0188.  0310. 
Rosewood,  814. 
Rot,  dry,  preservation  from,  137. 
Rotten-stone,  for  polishing,  975. 
Rouge,  0143. 
Rough-cast,  127. 
Ronx  in  French  cookery,  5306. 
Rndd,  2239. 
Rue,  2586  ;  purch.ise  of,  4867. 
Rugs,  hearth,  1072 ;  rugs  for  the  feet,  of  sheep  skins, 1075. 
Rum,  3828  ;  pine-apple,  3830. 
Rye,  4210;  analysis  of,  4211  ;  bread,  4211. 
Safes,  4803. 
Saffron,  2572. 
Sage,  2563. 
Sago,  4384  ;  Portland,  4391. 
Saliid,  2523.  5257  ;  small  salad  herbs,  2536. 
Salep,  4389. 
Salmi  of  pheasants,  5338. 
Salmon,  221 1  ;  smoked,  4498 ;  rules  for  buying,  4853 ; 

to  cook,  5064.  ' Salmon  trout,  2221. 
Salt,  culinary,  various  kinds  of,  4443  ;  chemical  com- 

position of,  4444. 
Salt  in  bread,  4264. 
Salting  meat,  4450 ;  fish,  4472  ;  dry,  4456. 
Samlet,  2224. 
Samphire,  2.595. 
Sand-bath,  0232. 
Sangarec,  3992. 
Sapphire,  0390. 
Sarsenet.  .5823. 
Satin,  .5818. 
Satin-wood,  825. 
Sauces,  5142  ;  fish,  5103 ;  store,  6191  ;  Frencl),  5362. 
S,nucepans,  47C8.  4723. 
Sauer-krant,  4.577. 
Saus.iges,  4531 . 
Saute  pan,  4098. 
Save-all,  OSO. 
Savory,  2.500. 
Savoys,  2432. 
Scagliola,  2.«7.  842. Scalds,  7203. 
Scallop,  2275. 
Scissors,  1427. 
Scouring,  0.5-17. 
Scouring  balls,  0.575. 
Scouring  drops,  0574. 
Scouring,  substances  used  for,  963. 
Scrapers,  door,  1 181. 
Screens,  folding,  1149  ;  fire,  1150  ;  cheval  fire,  11  SI. 

Scrofula,  7277. 
Scullion,  duties  of,  1552. 
Sculpture,  1 154, 
Sea-kale,  2428.  2513  ;  to  cook,  5252. 
Seats,  drawing-room,  1135. Sediment,  0253. 
Semolina,  4380. 
Serge,  5C87  ;  silk,  5830.  • 
Servant-of-allrWork,  1590. 
Servjints,  household,  condition  of,  1-134  ;  qualities, 

1439;  corrupt  liractices  of,  1449;  regulations  re- 
specting, 14.55  ;  food  of,  1450  ;  dress  of,  1408  ;  cus- 

toms and  rules  of,  1487  ;  order  of  rank,  1492; 
perquisites  of,  1495  ;  hiring,  1.500  ;  extent  of  estab- 

lishments of,  1505  ;  duties  of  men-servants,  1514. Service  berries,  2812. 
Settles,  4703. 
Shad,  2188. 
Shaddock,  2718. 
Shagreen,  863. 
Shalloon,  5685. 
Shallot,  2507. 
Shaving,  apparatus  for,  0121. Shawls,  5093. 
Shears,  1428. 
Sheep,  considered  as  food,  1835. 
Shell,  its  composition,  1808, 
Shell-fish,  22.55. 
Sherbet,  .3950. 
Sherry,  34-56. Shirts,  0047. 
Shoes,  0012  ;  various  kinds  of,  6022. 
Shrimps,  2202  ;  to  cook,  5088. 
Shrub,  rum,  3902;  brandy.  3903. 
Sickness  in  the  nursery,  7127  ;  alterations  in  natural 

actions  to  be  observed  by  the  nurse,  7131  ;  early 
symptoms  of  severe  afl°ections  most  commonly  seen in  children,  71.53 ;  commencement  of  some 
diseases  which  few  children  escape,  71-57  ;  com- 

mencement of  severe  dise.ases.  7203 ;  in  the  family, 
useful  information  in  case  of.  7243. 

Sick-room,  domestic  management  of,  7305. 
Sick  chamber  and  its  furniture,  7S06. 
Sideboards,  1109. 
Sifting,  6266. 
Silica,  2414. 
Silk,  history  of,  5788 ;  properties  in  clothing,  5.590  ; 

formation  of,  5791  ;  management  of,  to  form  thread, 
5794  ;  bleaching  and  weaving  of,  .5801  ;  chemical 
properties  of,  5807  ;  of  various  countries,  5S0S  ; 
description  of  the  various.silk  fabrics.  5814  ;  made 
by  caterpillars.  .5856;  by  spiders,  5857;  by  the 
pinna  marina,  5858;  vegetable,  5859. 

Sills  of  windows.  111. 
Silver,  198 ;  standard,  945  ;  tea  service,  1397  ;  spoons, 

1399. 
Silversmith,  1394  ;  list  of  articles  for  the  table  of 

silver,  1396. 
Sinks.  4768. 
Size,  806. 
Skate,  2174  ;  to  cook,  5001. 
Skin,  considered  as  p.irts  of  animals  used  as  food,  &c- 

1773  ;  structure  of,  1774. 
Skins,  considered  as  materials  for  furniture,  843. 
Skirret,  2485. 
Slating,  151. 
Smelling-salts,  0193. 
Smelt,  2107. 
Smiths'  work,  150. 
Smoke,  nature  of,  386;  causes  of  smoky  chimneys, 

387  ;  cure  of,  391  ;  destroying,  394. 
Smoking,  remarks  on,  7168. 
Snmking  meat,  4481. 
Snipe,  2082  ;  rules  for  buving,  4852. 
Snow  ,md  ice  for  cooling  liquids,  3771. 
Snow-balls,  rice,  and  apple,  .5261. 
Snuffers,  601. 
Soap,  general  account  of.  and  its  man\ifacture.  042fi. 

6445 ;  purchase  of,  4872  ;  for  the  skin,  various kinds  of,  6128. 
Sociable,  0032. 
Soda,  2394  ;  used  in  wasliing,  0437. 
Soila-waler,  3905. 
Sofas  1115. 
Solder,  hard  and  soft,  901. 
Soles,  2145;  to  cook,  50.57. 
Solution.  6244. 
Sore  throat,  7247. 
Sorrel,  2493. 
Soups,  to  prepare,  5090  ;  meat.  .5090  ;  winter,  5099  ; 

receipts  for  various,  5103  ;  spring,  white,  and  ve- 
getable, 5112  i  game,  5121  ;  fish,  5124  ;  turtle,  5130; l-rcnch,  .5303. 

Soup,  portaWo,  1760.  4431  ;  rationale  of  makmg. 
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4651  ;  nutritive  properties  of,  4654  ;  from  bones, 46S6. 
Sowans,  4274, 
Soy,  5192. 
Speaking  tubes,  479G. 
Spectacles,  various  kinds  of,  6118  ;  pebble,  6045. 
Spermaceti,  575.  6183. 
Spices,  2841. 
Spigot  and  faucet  in  brewing,  3242. 
Spinaceous  plants,  2486. 
Spinach,  2486  ;  to  cook,  5251. 
Spinning,  flax,  5.595  ;  wool  and  cotton,  5599. 
Spirit,  corn  or  malt,  3838  ;  what  spirit  is,  3809  ; 
from   potatoes,  3841  ;  birch  spirit,  3845  ;  cyder 
spirit,  3847  ;  from  beet-root,  3848  ;  proof,  3854  ; 
rectification,  3864. 

Spirits,  ardent,  history  of,  3807;  production  of, 
3808  ;  various  kinds  of,  3814  ;  of  the  perfumers, 
6185.  6320. 

Spirituous  liquors  compared,  3871  ;  prepared  in 
different  countries,  3931, 

Spit  rack,  4807. 
Sponge,  983. 
Sponging  bath,  7201. 
Spoon  dripper,  4779. 
Spoons,  silver,  1399.  , 
Sprains,  7291. 
Sprat,  2187. 
Springs,  cause  of,  2906  ;  of  carriages,  6616. 
Spruce  beer,  3358. 
Stables,  construction  of,  6704. 
Staining  wood,  790—793. 
Stains,  removing,  6547. 
Staircases,  173. 
Stands. ladies'  work,  1097;  music,  1103  ;  tray,  1114  ; small,  1102;   flower,  1104;  towel,  1234  ;  wash, 

1234  ;  night,  1236  ;  cast-iron,  4792. 
Stanhope,  6671. 
Starch,  2312;  used  in  washing,  6464  ;  from  horse- 

chesnuts,  4401. 
Starching,  6493. 
Steam,  philosophy  of,  294  ;  cooking  by,  4725  ;  warm- ing by;  362. 
Stcarine,  procured  from  palm  oil,  603. 
Steel,  907. 
Steps,  library,  1143. 
Stewing,  rationale  of,  4C50 ;  apparatus  for,  4719  ;  rules 

for,  4916. 
Still,  3811.  3813. 
Still-room,  6217. 
Still-room  maid,  duties  of,  1587. 
Stockings,  G036. 
Stone,  83  ;  various  kinds  of,  84  ;  artificial,  259. 
Stone-pine,  seeds  of,  4403. 

,  Stones,  precious,  6364. 
Stoneware,  comm.on  brown,   1294  ;  Dutch,   1295  ; 

English  white,  1295. 
Stools,  foot,  1138  ;  music,  1136  ;  box,  1233  ;  wooden, 

for  kitchen,  4764. 
Storax,  6156. 
Stoves  for  warming  buildings,  347. 
Stove,  German,  349  ;  iron,  354  ;  descending,  3M  ■ 

air,  355  ;  Pennsylvania,  356  ;  Nott's,  357  ;  Arnott's, 3.58  ;  Bruges,  4746. 
Strainers,  G'^64. Strawberry,  2794. 
Stuccoes,  122. 
Stuffings.  5353. 
Stuffs,  5675. 
Sturgeon,  2194. 
Sublimation,  6236. 
Sucking-bottle  for  infants,  1270. 
Suet,  what,  1798. 
Suffocation,  means  to  be  used  in  recovery  from, 

7239. 
Hugar,4113;  history  of,  4114  ;  manufacture  of,  4121  ; 

INI uscovado,  4124  ;  clayed,  4125  ;  Lisbon,  4125;  re- 
fining, 4127;  our  supplies  of,  4143;  analysis  of, 

4145  ;  made  from  other  plants  than  the  sugar-cane, 
4146;  palm,  4147;  maple,  4149;  beet-root,  4152; 
grape,  41.53;  from  turnips,  parsneps,  and  grass, 
41-55  ;  from  8t.irch  and  potatoes,  4106;  purchase  of, 4866. 

Sugar,  a  proximate  principle,  2331. 
Sugar-candy,  4137. 
Sugar-cane,  4119. 
Sulky,  6644. 
Sulphur,  985. 
Surveyor,  district,  74. 
Swallow,  2091. 
Swans,  2047  ;  rearing  them,  6981. 
.Swansdown,  5H52. 
Swanskin,  .5669. 
Sweeping  chimneys,  .396  ;  rooms,  1637. 

Sweetbreads,  to  cook,  4977. 
Sweet  dishes,  5407. 
Swine's  flesh  considered  as  food,  1850. 
Syllabub,  .5288. Syphon,  for  transferring  beer,  3372. 
Syrup,  4140;  vegetable,  4141;  bleaching,  4142;  for 
preserving  fruits,  4594 ;  of  lemons  and  oranges 
4619. 

Tabbinet,  5826. 
Tabby,  5S25. Tables,  dining,  1082;  cottage,  1082  ;  telescope,  1084; 
Pembroke,  1085;  loo.  1086;  breakfast,  1087;  li- 

brary, 1088  ;  pier,  1089;  card,  1090;  sofa,  1091; 
occasional,  1091  ;  billiard,  1092  ;  Elizabethan,  1092  ; 
ladies'  work,  1093  ;  rising,  1112;  waggon,  1112; 
writing,  1144;  toilet,  1229  ;  dressing,  1229. 

Tacca,  4393. 
Taffety,  5824. 
Tailor,  .5988. 
Tallow,  its  nature,  577  ;  used  for  candles,  578. 
Tamarind,  2749. 
Tamis,  6265. 
T.immies,  5683. 
T.andem,  6667. 
T.inks,  for  preserving  water,  3017. 
Tannin,  2377. 
Tanning.  845. 
Tansv,  '2571. 
Tapes,  6082. 
Tapestry,  1 170. 
Tapiora,  4387. 
Tapir,  considered  as  food,  1885. Tar,  197. 
Tar  vinegar,  4495. Tartaric  acid,  23H7.  3969. 
Tartar  in  grapes,  3395. 
Tarts,  apple,  .5275 ;  various,  5276. 
Tawing,  8,55. Tea,  history  of,  3996 ;  plant,  and  its  cultivation,  4000 ; 

kinds  imported,  4008  ;  chemical  analysis,  4018; 
adulteration  of,  4020  ;  purchase  and  keeping  of, 
4023  ;  cultivation  of,  in  other  countries  than  China, 
4024;  plants  employed  as  substitutes  for,  4029; 
use  of,  in  different  nations,  4032  ;  mode  of  making 
the  infusion  in  Europe,  4035 ;  purchase  of,  4865. 

Tea  poise,  1101. 
Tea-pots  and  tea-kettles,  4036. Tea-urn,  4049. 
Teal,  2072. 
Teeth,  chemical  nature  of,  1792;  cure  of,  6113. 
Tench,  2235  ;  to  cook,  5082. 
Tesserse,  for  pavements,  171. 
Test  papers,  6273. Thermometer  for  brewing,  3258. 
Thimbles,  6072. 
Thread,  6072. 
Throat,  sore,  7247. 
'i'hrush  in  children,  7146. 
Thyme,  2.562. Tick.  .5725. 
Tilbury,  6670. 
Tiles,  the  various  kinds  of,  156. 
Timber,  v.irious  kinds  of,  used  in  building,  131. 
Timbers  of  a  house,  138  ;  bond,  139  ;  floor,  140. 
Tin,  929  :  plate,  931  ;  block,  933. 
Tincture,  6251  ;  of  lemon-peel,  .5200  ;  of  allspice, 

52112  ;  of  nutmeg,  5203  ;  of  cinnamon,  5205 ;  of 
celery,  thyme,  marjoram,  Src,  5206  ;  various,  6338. 

Tinning  copper,  920  ;  iron,  935. 
Toad,  2296. Toaster  for  bread,  4688  ;  for  cheese,  4689. 
Tobacco-pipes,  manufacture  of,  1.307. 
Toilet,  and  subjects  connected  with  it,  6096. 
Toilincttc,  58.50. 
Tom.ita,  2596. 
Tomhac,  948. 
"I'ongues,  rein-deer,  4494  ;  receipts  for  cooking,  4953 Tonka  be.m,  6171. 
Tooth.iche,  7249. 
Tooth  powders,  6114. 
Topaz,  6.396. Torches,  fi50. 
Torpor  from  cold,  recovery  from,  7297. 
Tortoise,  2285. 
Tortoise-shell,  874. 
Tourmaline,  0403. 
Tous-lcs-niois,  4392. 
Towel-rollers.  47(i9. 
Traps  for  drains,  97. 
Travelling,  precautions  respecting,  6699.  6834, 
Trays,  butlers',  4801  ;  knife,  4802. Treacle,  4128. 
Trifle,  5289. 
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Tripoli,  for  polishing,  971. 
'I'rituration,  6'MO. 
Trout,  Siilmon,  2221  ;  bull,  2222 :  common,  2223 : 

to  cook.  ,'j073. Trullle,  2044. 
■J'ubes,  speaking,  4790. Tuuuy,  2I0H. 
Turluin,  !)!)89. 
Tiirbot,  2141  j  rules  for  buying,  4853;  to  cook,  5043. 
Turkeys,  2032  j  to  cook,  5(121  ;  rearing,  6900. 
'Turnips,  2471  ;  to  cook,  62.50. 
Turpentine  varnisli,  190. 
Turquoise,  0401. 
Turtle,  2282. 
Tusk,  2102. 
Tutenag,  954. 
Tweed,  5608. 
Twilled  cloth,  mode  of  weaving,  5608. 
Tyre,  a  preparation  of  milk,  19.52. 

Umbrellas,  6090. 
Usqucbacli,  3887. 

Vaccination  of  children,  7158. 
Valentin,  5849. 
Valet,  duties  of,  1518. 
Vapour  batii.  7212. 
Varnishing,  1000. 
Vases,  ornamental,  Egyptian,  Etruscan,  Greek, 

11.59;  Chinese,  1102;  ol  liuor  spar,  1103. 
Veal,  various  parts  of,  4833  ;  rules  for  choosing, 

4838  ;  receipts  for  cooking  in"  various  ways,  4961  ; 
entrees  ol',  5323. Vegetable  food,  composition  of,  1730;  used  as  food, 
2298;  |)roxiniata  principles  of,  2306;  comparative 
view  of  the  nutritive  properties  of,  2307  ;  groups  of 
saccharine,  acid,  and  oily,  2311  ;  to  cook,  5247. 

Vegetables  used  as  food  in  the  British  isles,  2416; 
leguminous,  2439;  acetarious,  2522  ;  edible  marine, 
2045  ;  preparing  to  cook,  4934. 

Vellum,  863. 
Velvet,  silk,  5835  ;  cotton,  5786. 
Velveteen,  5786. 
Veneering,  788. 
Veuison,  rules  for  choosing,  4843  ;  to  cook,  in  various 

ways,  5012. 
Ventilation,  chemical  principles  of,  474  ;  importance 

of,  482;  pr.actice  of,  491. 
Vent-peg,  3364. 
Verandas,  247. 
Vermicelli,  4379. 
Vine,  cultivation  of,  3388  ;  in  Britain,  3518. 
Vinegar,  history  of,  3723  ;  principles  for  producing, 

3726 ;  different  sorts  of,  3727  ;  wine  vinegar,  3728  ; 
raisin,  3734  ;  common,  3735  ;  from  various  sub- 

stances, 3739  ;  preservation  and  purifying  of,  3748  ; 
distilled,  3753  ;  wood  vinegar,  37-56  ;  adulteriition 
of,  .3701;  rasjiberry,  3957;  tar,  4495;  Chili,  5209; 
basil,  5210  ;  garlic,  -5211  ;  eschalot,  5212;  tarragon, 
.5214;  mushroom,  5215. 

Vineyard  at  Palnshill,  3543. 
VIns  de  Graves,  3433. 

Waiters,  dumb,  1113. 
Walking  horse,  for  invalids,  1255. 
Walnut,  27.53. 
Walnut-tree,  821. 
Walls  of  brick  and  stone,  102;  thickness  of,  103; 

party,  105. 
Wardrobes,  1238. 
Warmers,  plate,  4774  ;  vegetable,  4774. 
Warming  domestic  buildings,  various  modes  of.  305; 
by  grates,  3.32;  by  close  stoves,  347  ;  by  flues. 
301  ;  by  steam,  362  ;  by  hot  water,  366  ;  by  hot 
air,  .170;  by  gas,  376;  general  observations  on,  377. Warniiug-pau,  4795. Warts,  7201. 

Washing,  theory  of,  0422  ;   practice  of,  0474  ;  by machines,  6.536. 
Wassail  bowl,  3976. 
Water,  philosophy  of  boiling  of,  289  ;  its  chcmiral 

composition.  2879  ;  Its  properties,  2883  ;  distilled. 
2898  ;  rain,  2901  ;  spring,  2905  ;  hard  and  soft,  2il09  ; 

^      well,  2928  ;  river,  2935  ;  ice  and  snow,  2947  ;  sea, 
•V-^  2949  ;  stagnant,  2953  ;   niiner.al,  29.59  ;  purifying, 

)  2965 ;  filtration  of,  2909  ;  chemical  tests  toi>,<>xa- 
.-/  mining,  299S ;  tanks  .md  cisterns  for  prcfsBrxIn'ft.  ' 

'    3012;  supply  of,  to  London,  .3057;  for  bri-wniji. 3171  ;  used  as  a  beverage,  3940  ;  In  bread,  l  l'r.l  :  Inr 
washing,  6461 . 

Water-bath,  6230.  -'i. 

Water-closets,  263  ; 
Water-cress,  2515. 

portable,  12.37. 
Waters,  iced  fruit,  6483;  perfumed,  6189;  aromatic distilled,  6303. 
Water  |)ipes,  258. 
Water-proof  cloth,  5876. 
Wax,  production  of,  504;  properties  of,  .570;  adul- teration of,  573 ;  vegetable,  604  .  2301  ;  used  In candles,  015. 
Weaver  fish,  2201. 
Weaving,  .5601.  ,5607;  figured,  5608  ;  twilled,  .5008  ; 

liile,  5009;  stocking,  .5612. 
Wedgwood,  account  and  merit  of,  1297  ;  his  differ- 

ent kinds  of  earthenware,  1298. 
Weighing,  machines  for,  4783. 
Well-digging,  3041. 
Wells,  3039. 
Whale,  2208. Whalebone,  875. 
What-not  stands,  1100. 
Wheat,  4189  ;  various  kinds,  4192  ;  analysis  of,  4195  ; diseases  of,  4196. 
Wheat-ear,  2092. 
Whelk,  2279. 
Whey,  1224  ;  used  as  a  beverage,  3946. 
Whiskey,  a  carriage,  0672. 
White-bait,  2187. 
White-lead,  187. 
Whitewashing,  167. 
Whiting,  977.  2158. 
Whitlows,  7254. 
Whortleberry,  2805. 
Widgeon,  2071 . 
Windows,  170. 
Wines,  boiled,  3422 ;  French,  3424 ;  Champagne, 

3428  ;  Burgundy,  3431  ;  'of  Germanv,  Hungary, 
and  .Switzerland,  3438;  of  Portugal,  344"8  ;  of  Spain, 
34.56;  of  Madeira  and  the  Azores,  .3462  ;  of  It.nlj', Sicily,  and  Greece,  3472 ;  of  Africa,  3485  ;  of  Asia 
and  America,  3487  ;  French  wines,  list  of,  3491  ; 
list  of  Moselle  and  Rhenish  wines,  3491  ;  list  of 
wines  of  Portugal,  Madeira,  Italy,  and  Sicily,  3491  ; 
on  mixing  foreign  wines  in  the  manufacture,  .3492  ; 
quantity  of  alcohol  in  various  wines,  3494  ;  of  the 
ancients,  3496  ;  British  or  domestic,  3500  ;  history 
of,  3508  ;  practical  directions  for  making  wine 
from  British  grapes,  3-524  ;  raisin,  3549  ;  pTini  iplcs 
for  making  domestic  wines,  3552 ;  gooseberry, 
3575  J  currant,  3581  ;  elderberry,  3584  ;  cherry, 
3587 ;  mulberry,  3590;  apricot,  3591  ;  strawberry, 
3592  ;  cyder,  3.='93  ;  cowslip,  3594  ;  orange,  .3595  ; birch,  3590 ;  ginger,  3598  ;  rhubarb,  3599  ;  from 
mixed  fruits,  3600  ;  casks  for,  3604  ;  diseases  of, 
and  their  remedies,  3631  ;  choice  of,  3638  ;  adul- 

teration of,  3639,;  hot  spiced,  3973. 
Wines,  3383;  from  grapes,  3387;  distinctions  in, 

arising  out  of  the  nitmufacture,  3412  ;  dry,  3410  ; 
sweet,  3417;  brisk,  3418;  bouquet  of,  3419. 

Wine-b,askets,  for  heating,  4778. 
Wine-cellar,  management  and  construction  of.  3601  ; 

casks,  ,3004  ;  racking  wine,  3607  ;  sulphuring, :  008  ; 
clarifying,  3609  ;  bottling,  3012. 

Wine.making,  principles  of,  3400. Wolf  fish,  2203. 
Women  servants,  duties  of,  1.538. 
Wood,  for  cabinet  work,  786.  789.  508 ;  endogenous, 

810;  exogenous.  809. 
Wood,  preservation  of,  from  dry  rot,  137  ;  used  as 

fuel,  406. Wood-ashes,  2413. 
Woodcock,  2089  ;  rules  for  buying,  4852  ;  entrfees  of, 

.5348. 

Wool,  properties  In  clothing,  5.587;  nature  and various  kinds  of,  .5018. 
Woollen  fabrics  for  clothing  and  furniture,  5613  ; 

historical  remarks  on,  .5613 ;  manufacture  of,  S643  ; 
description  of  the  principal,  5661 . 

Woollen  cord,  58.53. 
Wormwood.  2.591. 
Worms  In  children,  7144. 
W  orstcd  stufTs,  history  of,  .5696. 
Wort,  3172. 
Wounds,  7292. 
Wringing  machine,  6MI. 

Yam,  2470. 
"Taast,  3092.  4210  ;  receipts  for  making,  4329. YMlnw  Sanders  wood,  6177. 

Zebra,  considered  as  food,  1883. 
Zinc,  937. 

THE  END. 
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